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ABSTRACT

The SA Breast X-Ray Service (SABXRS) is the South Australian component of the National Progtam

for the Early Detection of Breast Cancer (NPEDBC). The NPEDBC set a target of recruiting 70%o of
\ryomen aged between 50 and 69 into the Program within five years. This study examines factors that

predict attendance to mammography screening in general, and specifically to the SABXRS, by

comparing various groups of attenders and non-attenders. This thesis comprises three components.

The main component is a case-control study of SABXRS non-attenders (cases) and attenders

(controls) conducted in late lggllearly 1992. Samples were drawn from the two recruitment methods

used at the time, spontaneous bookings and personal invitations from general practitioners.

Attendance/re-attendance to SABXRS for all cases and controls was examined 4 years later (at

3llI2l95). The second component examined attenders and non-attenders following an invitation

from the SABXRS for an initial screen (using the electoral roll) or a rescreen. Results are presented

at baseline (early 1995) and follow-up 27 months later. The third component examines data from five

state community surveys (conducted in 1990, 199I, 1992, 1994 and 1995) and two national

community surveys (the National Health Surveys conducted by the Australian Bureau of Statistics in

1989i 1990 and 1995).

Overall, the conceptual framework for this thesis was supported. The influence of a doctor was found

to have the single most positive effect on participation while perceived barriers had the greatest

negative effect. Although commonalities were evident across the studies, significant differences were

also found in factors that predict attendance for the various sub-groups studied, both across time and

over time. Intentions were found to predict actual behaviour both for the SABXRS and the

community samples, but the strength of the association diminished over time. These differences were

related to the progression of the Program from initiation to maturity. By 1996, a high proportion of

women in the target population were having screening mammograms in Australia, but 100/o were

occurring outside the National program.

Based on the compilation of the results from the various components of this study, and current trends

in initial and rescreens within the Program to the end of 1997, it is concluded that BreastScreen SA

will not achieve the target of screening participation rate.
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PREFACE

This thesis evolved over a period of a world-wide explosion both in the availability and utilisation of

mammogfaphy screening and in the accompanying literature about participation to mammography

screening. The mammogtaphy screening program in South Australia commenced taking

mammogïams in January 1989, and was known as the South Australian Breast X-Ray Service

(SABXRS). The SABXRS together with nine other organised screening services being established

around Australia at that time, was included as a pilot progïam for a national evaluation of

mammography screening for Australia, which was conducted by the Australian Institute of Health

under the auspices of the Australian Health Ministers' Advisory Council. Following the evaluation of

the pilot progfams a national screening program was established from July 1991 and known as the

National Program for the Early Detection of Breast Cancer (Ì'{PEDBC). Since January 1997,thename

of the national program has changed to BreastScreen Australia and that of the SABXRS to

BreastScreen SA.

The proposal that led to the funding of this study, and the initial draft questionnaire, was guided

primarily by overseas research papers published prior to 1990, and two Australian community studies

in Melboume and Sydney. Piloting of the main component of this thesis, a case-control study,

commenced in late 1990, with the main study conducted during the latter part of 1991. Variables

included in the case-control study were informed by the literature available prior to 1991.

The analysis of this case-control study proved more difficult and time consuming than anticipated. It

was found that rather than dealing with two sub-populations differentiated by method of entry into the

Service (GP invitation or Spontaneous), the two modes of non-attendance (cancel or fail-to-attend)

were also found to represent different groups of women. The need to analyse in detail four groups,

rather than two as originally planned presented problems of power due to small sample sizes. Further,

because the study included a large number of variables, a two stage process of bivariate analysis

followed by a single multivariate model proved unworkable. Following extensive discussions with

biostatisticians, it was determined that a filtering process of analysis and reporting of the initial set of

variables within the six study constructs would be an appropriate way to proceed. The constructs were

based on the theoretical framework developed for this research, as outlined in Chapter 1' Following

the analyses by construct, an overall model is presented using variables filtered as significant from the

construct analyses.

The original proposal for this research included only the case-control study as the main original

research by the investigator. This was to be supplemented by the inclusion of a set of mammography

questions in a South Australian community survey ( the 'Omnibus' survey conducted in late 1990) and

data available from the 1989/90 National Health Survey conducted by Australian Bureau of Statistics.

Also, up to the time when the case-control study was conducted, recruitment of new clients at the

SABXRS had been based on generalised shategies and the use of GP lists only' It was not until late

1991 that the Service commenced using the electoral roll to send out personalised invitations, when

two new clinics were opened. Before this, very few appointments were available for new clients, as

the need arose to re-invite women due for their second screen from early 1991' In fact few electoral

roll invitations were issued until later in 1992 after the service caught up with the backlog of clients on

a waiting list.
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Due to the time lapse resulting from the complexity of the case-control study analysis, it was

considered necessary to extend the scope of the thesis, to incorporate new and arising issues' Several

additional components were added. Firstly, the literature was again reviewed in 1995, and chapters

written up to that point were updated. This required considerable effort due to the magnitude of new

publications on mammography screening. It should be noted however, that although the amount of

literature had exploded since 1991, it did not change the original hypotheses of this research.

Basically, the new literature confirmed the findings of the earlier papers, and the gaps in the research

were still largely unresolved. Hence, the variables collected in the case-control study prevailed as

factors associated with mammography attendance from the available literature.

Secondly, a number of new components were added to the study, to provide a complete profile of

screening mammography, particularly in South Australia, but also an overview of mammogfaphy in

Australia as a whole. Cases and controls from the original case-control study were followed up

regarding mammogfaphy attendance/reattendance at the SABXRS by the end of 1995. This resulted in

a prospective study ofpredictors ofattendance/reattendance using the data collected at base-line. Part

II of this thesis presents the results of the case-control study, including the follow-up study.

Also, by this time, the screening program both in South Australia and Australia was expanding

rapidly, and the electoral roll was used as the main method of recruitment to fill appointments not

taken up by spontaneous clients and those returning for a rescreen. Meanwhile, the response to

electoral roll invitations was falling. As a supplementary component to this thesis, a survey was

planned and conducted by the investigator in 1995 of non-attenders to the SABXRS following an

electoral roll invitation. In addition, samples of non-affenders to a second invitation for an initial

screen and non-attenders to an invitation for a rescreen were surveyed. All three groups of non-

attenders were followed up after two years, as well as attenders to the original invitations' These

results are presented in Part IIL

To provide an up-to-date insight about mammography occurring outside the official screening

program, new community surveys were added. Data are presented from five community 'Omnibus'

surveys conducted in South Australia from 1990 to 1995, rather than the 1990 survey alone as

originally planned. Data are also presented on mammography use from the National Health Surveys

conducted by the Australian Bureau of Statistics in 1989/90 as well as 1995. These surveys are

reported in Part IV.

The final part of this thesis (Part V) draws together the results from the various components and

summarises them within the study framework and its hypotheses. Recent relevant literature is

incorporated so that the final discussion and conclusions are made in the context of the updated

review. The resulting thesis provides a comprehensive study of participation in mammography

screening in South Australia from the pilot phase to maturity and beyond, both inside and outside

the formal screening program.
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Background and

CHAPTER 1 BACKGROUND AI\[D LITERATURE REVIEW

1.1 BREAST CANCER

1.1.1 Overview

One in fifteen v/omen in Aushalia can expect to develop breast cancer during their lifetime (Jelfse/

a1.,1994). Breast cancer is the most common malignancy in Australian women and the leading

cause of death in women aged 45-54 years. Each year, over 6,500 Australian women develop

breast canceÍ, and around 2,500 women die from it. In 1993, 2,641women died of breast cancer in

Australia (Australian Bureau of Statistics, 1994a) (ABS). Breast cancer is two and a half times

more common than cancer of the colon, the next most common cancer among Australian women.

Despite technical advances in the treatment of breast cancer, overall survival rates have remained

unchanged in the last 50 years (Kearsley, 1986); (Tomatis, 1990). Moreover, survival by clinical

stage of detection has not improved either. Controlled clinical trials of various combinations of

treatment methods have shown little or no difference in survival (Lundgren, 1988). Further, the

death rate from breast cancer has increased world-wide, reflecting an underlying increase in

incidence. In Australia breast cancer mortality increased by 13% between 1981 and 1990

(Australian Bureau of Statistics, 1992a).

The incidence of breast cancer rises rapidly with age from the early twenties to about 50 (around

menopause), when there is a brief plateau, before it rises again into old age, but at a slower rate of

increase (see Figure 1.1.1). This pattern of increase after menopause is a world wide phenomenon,

and in some countries, like Japan, the incidence actually flattens after 45-54 years of age (Tomatis,

1eeO).

Figure 1.1.1 Incidence of breast cancer by age, Australia 1988
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Source: Jelfs et al.,1994

High incidence and mortality from breast cancer is a world-wide phenomenon, being the third most

common cancer (ranked equal with colorectal cancer), for all persons, after cancers of the lung and

stomach (Tomatis, 1990). Overall, cancer of the breast accounts for about 9o/o of all cancers world-

wide, but it strikes predominantþ women, making it the most common female cancer. It accounts

fornearly 20%o of female cancers, but only 0.5% of cancers in males. However, the burden for

females varies considerably between nations and between racial groups within nations' In Israel
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the incidence for Jews is four times that of non-Jews, and in Hawaii there is a marked difference

between Hawaiians (high) and Filipinos (low). Regions of the world classified as having "high"

incidence rates are North America, Hawaii and Western Europe, where 60-90 new cases per

100,000 'ñ/omen are recorded each year. South America, Eastern Europe and Southem Europe are

grouped in the "intermediate" category (40-60 cases per 100,000 per year), and Africa, Asia and

Japan in the low category (less than 40 cases per 100,000 per year). The highest recorded annual

incidence is for Hawaiian women at93.9 per 100,000.

The latest available incidence data for Australia (1988) show an age-standardised rate (world

standard) of 62.3 per 100,000 women (Jelfs, et ø1., 1994). By world comparison, this places

Australia at the low end of the "high" category. The age-standardised mortality rate for breast

cancer in the same year for Australia was 20.7 per 100,000 women. For South Australia the

incidence and mortality rates for 1988 were 57.8 and 20.8 respectively'

A more detailed analysis of breast cancer in South Aushalia is presented below, as more recent

dataare available for this state.

1.1.2 Breast Cancer in South Australia (SA)

Data presented in this section are derived from the annual reports and other ouþuts produced by

the South Australian Cancer Registry (SACR). The SACR is renowned for its completeness and

timeliness, as testified by the factthat data on 1994 cancers twere already published in July 1995.

ln 1994, there were 808 new cases of breast cancer recorded in South Australia, representing 27o/o

of all cancers notified among females. In the same year there were 229 deaths from breast cancer,

representing I9%o of cancer deaths in females and making it the leading cause of cancer death.

(South Australian Cancer Registry, 1995)

The number of new breast cancers diagnosed increased abruptly in 1989, the year in which the

mammographic screening program was introduced in South Australia (SA). The incidence Íose

from a mean of 549 over the four year period 1985-1988 to 681 in 1989. It plateaued over the next

two years, with another sharp increase in 1992; 760, 791 and 808 new breast cancers 'were

diagnosed in 1992, 1993 and 1994 respectively. The increas e in 1992 coincides with the screening

program's expansion commencing at the end of 1991 . Secti on L3 .2 describes the development of

the mammographic screening program in SA.

As mentioned above, the increases in incidence since 1989 have been largely attributed to the

extension of the screening program. The elevations have been particularly marked for women

aged 50-69, which is the group targeted by the program. During the early years of mass screening,

an artificial temporary increase in incidence is an expected outcome due to the detection of

tumours that would otherwise have remained undiagnosed for longer. It is anticipated that

mammogïaphy screening will begin to have an effect on breast cancer mortality from 1994-95.

However, there has also been a real underlying increase in incidence and mortality from breast

cancer, a phenomenon noted world wide in western countries. Figure 1.1.2 which shows age-

standardised increases in incidence and mortality from breast cancer for the period 1977-1991

demonstrates this phenomenon for SA.
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F'igure 1.1.2

c)ofroÀ

X'emale Breast Cancer; increases in age-standardised incidence and
mortality compared with 1977-79 baseline rates
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Between 1977-79 and 1989-1991, there was a 32%oincrease in the incidence of breast cancer in

SA. Most of this increase occurred in 1989-91 (21%), but an increase of 9o/o was also recorded

between the study periods 1977-1979 and 1986-1988, which was most pronounced in women aged

50-64 (43% increase). The mortality rate which increased by l0% (p:0.06) between 1977-79 and

1989-1991 has been athibuted to a real increase in underlying incidence. This is similar to

increases reported in other western countries. Over the same period, the mortality rate for other

female cancers of cervix, uterus and ovary showed decreases of 6.50/o, 13.0% and 10.9o/o

respectively. (South Australian Cancer Registry, I992a)

Comparisons with other common cancer sites in females are represented in Table 1.1.1 using data

from the period 1986-88, since the increase in breast cancer incidence since 1988 is artificially

inflated. Using data over a three year period smooths out annual fluctuations.

Table 1.1.1 Selected cancer sites: age-standardised mean annual incidence, mortality,
and five year survival rates among women in South Australia

Site ofcancer

Incidence per
100,000 females*
Year of Diagnosis

1986-88

Mortality per
100,000 females*

Year of Death
1986-88

5 year relative
survival rate (o/o)

for women diagnosed in 1985

Breast
Colon
Lung
Ovary
Uterus (body)
Cervix

57.s
21.t
13.8

8.5

I 1.0

10.8

19.8

9.2
t0.7
5.7
2.0
2.3

74. 8

5l.9
t2.0
35.3
78.8
69.8

* Standqrdised to world population
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The age-standardised incidence rate for breast cancer for the period 1986-88 was 57.5, which is

270% higher than the next most common cancer in females - cancer of the colon with an age

standardised incidence rate of 21.1.

Despite a comparatively favourable 5 year relative survival rate for breast cancer of about 75o/o, the

mortality rate for breast cancer (19.8) is almost twice the rate of lung cancer, which is the second

most common cause of death from cancer (10.7). Yet lung cancer has a very poor 5 year relative

survival rate of l2o/o.

I.2 MAMMOGRAPHIC SCREENING

1.2.1 Options for the Prevention of Breast Cancer

The most significant risk factors for breast cancer are age and gender. The strong association with

age is evident from Figure 1.1.1. Over 70Yo of breast cancers in Australia occur in women who are

older than 50, with an annual risk of 1 in 4,700 for women aged 30-34, rising to 1 in 390 for

women 70-74. Breast cancer occurs almost exclusively in females. The age-standardised rate for

Australian women was 623 per 100,000 in 1988 compared with 0.5 per 100,000 males. (Jelfs, ef

al.,1994).

Risk is also associated with family history, but the association involved is complex and varies

according to pattern of disease (number of generations and their relationship), whether it appears in

one or both breasts, and age at diagnosis. Overall, the lifetime breast cancer risk of a woman with

a first degree relative (mother or sister) who has had breast cancer is about 50%o, or 4 times the risk

of other women (Tattersall, 1991); (Dawson and Thompson, 1990). However, 85 to 90% of

v/omen diagnosed with breast cancer have no close relative with the disease (Morra and Blumberg,

1ee1).

Prior history of the disease is associated with subsequent risk of developing the disease (Morra and

Blumberg, 1991). An increased risk of developing breast cancer has also been associated with a

history of benign breast disease, although estimates of relative risk vary widely (Dawson and

Thompson, 1990).

Hormonal factors have also been implicated. Early age at menarche and late menopause are

positively associated with breast cancer. It has been suggested that the risk is reduced by 20Yo fot

each year that menarche is delayed, but the findings have been inconsistent. Women whose

menopause occurs before the age of 45 have a 50%o less risk than those whose menopause occurs

after the age of 55 (Tomatis, 1990). It appears that these factors may be surrogates for the factor

'number of menstrual periods' which has also been linked to an increased risk; women having

periods for 40 years or more have two times the risk (Odds Ratio:1.98) of developing breast

cancer compared to women who have periods for less than 40 years (Taplin et a1.,1990).

Reproductive factors, in particular low parity and age at first full-term pregnancy, are commonly

recognised risk factors for breast cancet. A history of lactation is also thought to reduce risk

(Dawson and Thompson, 1990). However, this factor is probably related to parity or number of

menstrual cycles.
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Breast cancer consistently has been found to be more frequent among women of higher socio-

economic status. This has been partly athibuted to variation in child-bearing history, but this factor

does not explain all the difference (Tomatis, 1990). However, survival data from the US shows

that while the incidence of breast cancer is higher in the high socio-economic groups, women from

low socio-economic groups are twice as likely to die from it (Price, 1994)'

Environmental factors have also been implicated as risk factors for breast cancer, as demonstrated

by the changes in risk of migrant populations who adopt the rates of the country to which they have

moved. The rates of European women who migrate to the USA increase relatively quickly to those

of US women, whereas migrants from China and Japan change less rapidly (Tomatis, 1990)' It is

suggested that this difference may be related to differences in the rate of change in dietary and

reproductive behaviours. The convergence of immigrant breast cancer mortality rates to those of

the native born population in the destination country was also found in Australia and Canada. This

has occurred for both immigrants from originating countries of lower risk and of higher risk, that

is, both converged to the rates of the destination country (Kliewer and Smith, 1995). For example,

in Australia, the rate for immigrant women from the UK decreased (rate in IIK 67'3 pet 100,000,

rate for UK migrants in Australia 56.7), while the rate for Eastem European women increased

(40.1to 51.5).

In relation to dietary factors, the strongest association has been shown between female breast

cancer and a high-fat diet. Obesity has also consistently been linked to breast cancer in post-

menopausal women, suggesting a link with a high fat diet. Tomatis (1990, p 208) summarises a

number of epidemiological studies (prospective and case-control) on diet and the risk of breast

cancer. While an association is evident, the role of diet has not been consistently supported.

A risk factor study was conducted as part of an American Cancer Society's large prospective study

which began in 1959. Analysis was conducted of 365,812 white women who were followed for 6

years and did not have breast cancer at entry (Seidman et al.,1982). Ten major risk factors were

studied; family history of breast cancer, history of breast operation, early menarche, late

menopause, late age at first birth, obesity, marital status, education, alcohol use and religion. The

highest relative risk (RR) was 3.5 for women aged 30-54 with a family history who also had two or

more of the other risk factors compared with women with none of the risk factors studied. A

slightly lower RR was associated with for prior history of breast disease. Most other factors were

associated with a RR of 1.8 or less. The study concluded that these ten risk factors combined

accounted for 2l.lYo of "causes" of breast cancer in women aged 30-54, and29%o in women aged

55-84. In other words, all major known risk factors, apart from age, cannot account for more than

about a quarter of all cases ofbreast cancer.

In summary, the factors associated with the highest risk, apart from age and sex, are a family or

personal history of the disease and hormonal factors. However, these factors are not modifiable.

On present evidence, the only well established and potentially modifiable factors for an increased

risk ofbreast cancer are obesity, nulliparity, and a first full-term pregnancy at a relatively late age'

It is estimated that about 1 lo/o of breast cancers might be prevented by reducing obesity in the

population (Tomatis, 1990). Another estimate from the Australian Institute of Health (AIH)

predicts that if all women were to reduce their body weight to their ideal weight, and to have at
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least one full term pregnancy before 25 years, then about 35% ofbreast cancers could be prevented

(Australian Institute of Health, 1990).

Obviously it would be unrealistic to expect such significant behaviour modifications in the

population. But, more importantly 75o/o of breast cancers occur in women with no significant risk

factors for the disease, apart from age (Sickles, 1991).

The potential for chemo-prevention of breast cancer is being examined in an international trial,

coordinated by the International Breast Cancer Study Group, using Tomoxifen as a possible

preventive agent in women with a first degree relative with breast cancer. Three thousand

Australian ìwomen are enrolled in this trial. However, as indicated above, women with a family

history of breast cancer, although at significant risk themselves, account for a relatively small

proportion of total breast cancers.

It is evident that primary prevention is not an option for reducing the incidence of breast cancer at

this stage. It is also evident that tertiary prevention, which relates to preventive activity aimed at

minimising the spread of the disease, is not an option either. As mentioned in Section 1.1.1,

improvements in treatment methods over the last 50 years or so have failed to reduce mortality

from breast cancer. Further, the case fatality rate has not improved significantly over the period

1977-1990 in South Australia for women aged 55-69; the 5 year survival rate during the period

1977-80 was 73.3o/o (95o/o CI, 69.5-77 .l) compared with 75.0% (95%;" CL,70.7 -79.3) for the 1985-

90 period. (South Australian Cancer Registry, 1992b) For women aged 40-54 the corresponding

survival ratios for the two periods were 74.5 (70.4-78.6) and 81.7 (77.6-85.8). Although, the

quality of life of individual women with breast cancer may have improved, due to less invasive

treatments, and perhaps increased survival, society as a whole has not benefited. Lundgren (1988)

questions the benefit even for individual women. He suggests that some treatment regimens raise

ethical questions, and that only marginal benefits in survival are gained from very aggressive

treatments. These treatments receive widespread publicity, while the financial and social costs,

including quality of life of the patients, are largely ignored. He states that enormous resources

have been allocated to improving existing treatment methods and finding new ones, but there has

been no breakthrough in this field. Further, he says, the vast majority of patients receive only

"intolerable" side-effects and no benefit; while a "barely statistically significant increase in

survival .....,. is hailed as progress."

Since, neither primary nor tertiary prevention is feasible currently, the only possible option is

secondary prevention, where disease is detected at a pre-clinical phase. Secondary prevention or

screening is only useful if there is a more favourable impact on long term survival by detecting

disease, and treating it, at a sufficiently early stage in its natural history. Breast cancer is thought to

have a relatively long preclinical phase generally said to be two to three years, during which time a

cancer is impalpable and only detectable by mammography (Hamwi, 1990). In 1987 the American

Cancer Society reported that the five year survival rate for women with nonlocalised breast cancer

was less than 600/o, but increase d to 9I%o if detected in a localised stage and approaches 100% if
detected in situ (Fox et al., 1987). Data from the Netherlands breast screening trials suggests that

the preclinical stage is about two years at age 40 and increases to about five years at age 70 (van

Oortmarssen et al., 1990). Given that detection of breast cancer at an early stage does lead to

favourable outcomes for women, secondary prevention is certainly an option.
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1.2.2 Options for Early Detection

The two most common methods for the early detection of breast cancer used prior to
mammography (and still in use) are breast self-examination and physical examination by a doctor.

Although these methods have been shown to detect cancer at an earlier stage, neither has

demonstrated a reduction in mortality from breast cancer. Nor can these two alternatives detect

impalpable cancers, the major requirement before a reduction in mortality is seen (see section

r.2.3).

Other technologies available for early detection of breast cancer include ultrasound,

transillumination light scanning, thermography, computerised tomography, magnetic resonance

imaging and immunology. None of these compares with mammography at this point in time in

terms of efficacy and cost-effectiveness. These other methods suffer, to a varying degree, from

problems of low sensitivity and specificity, impracticality of the technique (for example number of

views or time required), and lack of evidence on effectiveness from trial data (Isard, 1980);

(Sickles, 1987); (Australian Institute of Health, 1990).

The potential of mammography (x-ray examination of the breasts) in visualising breast lesions was

first published in 1913 by a German pathologist, Salomon. In the US, Gershon-Cohen and others

developed the technique further over a thirty year period starting in the 1930's, and in 1961

reported the potential of mass x-ray surveys to detect early breast cancer. Another American

(Egan), working on the technique reported in 1960 that he was able to classi$ lesions, that had

been undetected by a clinician, as malignant through mammography. Others who adapted Egan's

technique were able to replicate these results. Meanwhile in Europe a group of radiologists led by

Gros, in 1963, reported the potential of mammography in detecting non-palpable breast cancers

after investi gating a number of techniques for breast diagnosis (Shapiro et al., 1988a).

1.2.3 The Evidence for Mammography Screening

Clínícal Triøls

The best evidence for determining the value of any procedure is from a randomised clinical trial.

The efficacy of mammography screening in detecting breast cancer early, and in reducing

mortality, was demonstrated first in a large randomised trial of 62,000 women conducted by the

Health Insurance Plan (HIP) of New York. (Shap fuo et al ., I97 l), (Shapiro et aL, 1 9 8 8b). The

decision to conduct the trial was strongly influenced by a radiologist in one of the medical groups

of HIP who had been successfully testing Egan's technique on small groups of volunteers. The

trial commenced in 1963 and offered half the randomised women aged 40-64 both two-view

mammogfaphy and physical breast examination at yearly intervals for four years. Early results

reported inI97l, six years after the trial began, indicated a reduction in breast cancer deaths in the

study group compared with the control group. Several years later, the reductions were sustained.

After 5 years there were 2lo/o fewer breast cancer deaths in the study group compared with the

control group, which increased to 30%o after 10 years. Eighteen years after entry to the hial the

difference was still 25o/o. Tltese reductions relate to all women allocated to the study group and not

just attenders. Also, despite the relative insensitivity of mammography techniques used,

mammogfaphy had a significant impact on reducing mortality, and cancers detected by

mammography alone tended to be smaller and case fatality rates significantly lower than those
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detected by physical exam alone or by both examinations. Further, the l0-year mortality rate from

all causes of death, excluding breast cancer, was identical in the study and control gloups. The

HIP trial also shows a reduced mortality (although delayed) for women under 50 which just falls

short ofstatistical significance at 18 years follow up'

On the basis of the early results from the HIP trial, other randomised controlled trials commenced

in Sweden and Britain (Edinburgh) and later in Canada. As can be seen from Table L2.l the

screening modalities and screening intervals offered in the each of the hials varied. Table l'2'2

summarises the results of the trials. Separate results are shown for women aged less than 50 as

controversy continues about screening women under 50. Also, when the South Australia program

was first established these women were not offered screening.

Table 1.2.1 Design of randomised controlled trials of breast cancer screening

Study
(year started)

Age at
entry

Sample size Screening modality$ Screening
(months)

interval

(1e63)
Swedish two-county2
(te17)
Malmo3
(1e76)
Stockholma
(re8 1)

Gothenburg5
|e82)
Edinburgh6
(1e76)
CanadianT
(re80)

40-64

40-74

45-69

40-64

40-59

45-64

40-49

50-59

78 085

21 088

39 164

20 724

23 226

25 214

t9 694

Study Control
30 30 756

56 782

2t 195

t9 943

28 809

2t 904

25 216

t9 7tl

2-view MM + PE

l-viewMM

2-view MM

l-viewMM

2-viewMM

2ll-view MM + PET

2-view ¡4¡4 + PE*

2_view MM + pEx

t2

24 (age <50)

33 (age >50)

t8-24

28

18

24/t2I

t2

t2

$ MM, mammography; PE, Physical Examination; BSE, breast self-examination
* Control group also hadphysical exam at entry, then annually only for 50-59 year group'

t 2-view mammography at entry then single-view depending on findings; physical exam every 12 months

and mammography every 24 months
I Shapiro, 1977; Shapiro, 1989; Shapiro, et al.,1971, Shapiro, et al.,1988b

' Tabat and Dean, 1987; Tabat et ø1., 1985; Tabar et al., 1987; Tabar et al., 1989; Tabat et al., 1992..

Tabar et al., 1995
t Janzon and Andersson, l99l1, Andersson et ø1.,1988
4 Frisell et al.,1986, Frisell et ø1., l99l
'Tabar and Dean, 1987
u Roberts et al., 1990
t Miller et al.,l992a; Miller e/ al.,l992b
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Tablel.2.2 Results of randomised controlled trials of breast cancer screening. Relative

risk of breast cancer death in study group compared with control group.

Follow-up
(years)

Relative risk (95% confidence interval)Study

CanadianT

All ages Women aged <50

10 0.71 (0.ss-0.93) 0.77 (0.50-1.16)

18 0.77 (0.61-0.97) 0.7s (0.s2-1.09)

Swedish two-county2 6 0.69 (0.51-0.92) 1.26 (0.56-2.84)

8 0.70 (0.56-0.88) 0.92 (0.s2-1.60)

11 0.71 (0.s9-0.88) 1.03 (0.6s-1.63)

13 0.6e (0.s7-0.84) 0.87 (0.s4-1.41)

Malmo3 8.8 0.96 (0.68-1.35) r.29 (0.74-2.25)I
l l 0.90 (0.67-t.22) 1.08 (0.65-1.7e)T

t2* 0.81 (0.62-1.07) 0.sr (0.22-1.17)

Stockholrna 7 0.71 (0.40-1.20) 1.09 (0.40-3.00)

8¡r' 0.80 (0.s3-1.22) 1.04 (0.s3-2.0s)

Gothenburgs 7 0.86 (0.54-1.37) 0.73 (0.27-1.97)

All Swedish centres* 7-12 0.76 (0.66-0.87) 0.87 (0.63-1.20)

Edinburgh6* l0 0.84 (0.63-1.12) 0.86 (0.41-1.80)

7 0.e7 (0.62-1.s2)I 1.36 (0.84-2.2r)
* Fletcher et al., 1993a (data presented at International workshop on screening for Breast Cancer)

t Vy'omen <55 at entry

] Women 50-59
1'2'3'4'5'6'7 See bottom of Table I .2. I

The largest of the randomised trials was the Swedish two-county trial. A reduction of 31% in

breast cancer mortality was obtained for all 'women in the study gloup compared with the control

group after 6 years of follow-up, and after 13 years the reduction was maintained at 3lYo' As with

the HIP hial the overall results are statistically significant, but not those for women under 50.

Other hials have shown similar reductions in breast cancer deaths to the HIP and two-county trials,

but the results have not been statistically significant. The Malmo trial, the first of the Swedish

trials, reported a I0%o reduction in mortality after 11 years of follow-up, but a more recent update

showed a I9%o reduction after 12 years which fell just short of statistical significance. Some

controversy has surrounded the Malmo trial which showed a reduction in mortality of only 4o/o

after 9 years of follow-up. The validity of the results were questioned due to a relatively low

compliance among study-group women in taking up the offer of a screening mammogram, while

nearly a quarter of the controls obtained a screening mammogram. This poor compliance and

treatment crossover led to inadequate statistical power to produce meaningful results. It is notable

that results for women in the study group of the Malmo trial are comparable to those of the HIP or

Swedish two-county trials, but due to contamination of the control group in the Malmo trial the

difference in mortality between the study group and controls was smaller. (Sickles, 1987); (Sickles,

1ee1)

For the Swedish Stockholm and Gothenburg trials the reductions in mortality were 20% (aT 8

years) and l4%o (at 7 years) respectively. The Edinburgh trial reported a l7%o reduction in

mortality after 7 yeaÍs among women offered screening. Each of these studies showed a lesser

reduction, or excess mortality for women under 50.
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The Canadian National Breast Screening Study comprises two randomised trials, one for women

aged40-49, and the other for women aged 50-59. Both groups were offered annual screening by

mammography and physical examination for five successive years, and for the trial of older

women, controls were offered physical exam only. Follow-up data after 7 years showed no benefit

for either group. This study has been the subject of considerable controversy regarding study

design, implementation problems and poor image quality. Baines (1992) responded to the specific

concerns expressed by the American College of Radiology (ACR), suggesting that the criticisms

are driven by advocates of screening women in their forties (including the ACR), and that this

advocacy is "politically incorrect". Perhaps the Canadian hial may be more relevant to the

Australian program than the randomised trials, as it can be seen as evaluating the effectiveness of

offering mammography screening in a normal working environment.

A meta-analysis of all Swedish trials combined reported a statistically significant reduction in

mortality of 24% (Fletcher, et al., 1993a). Another meta-analysis by an Australian research $rouP,

which combined the HIP, Swedish two-county, Malmo and Edinburgh trials, obtained a statistically

significant reduction in mortality of 22% (95% U 0.10-0.33). This analysis was performed during

the evaluation of mammography screening for Australia (Aushalian Institute of Health, 1990).

In addition to these seven randomised trials, a non-randomised comparison was made between

eight districts offering different services for the early detection of breast cancer in the United

Kingdom from 1971. Two districts offered screening by mammography and physical examination,

two offered training in breast self-examination, and four offered no extra services. After 7 years,

'women from the two districts offered mammography screening showed a 20o/o reduction in

mortality from breast cancer compared with women from the other six districts, a difference which

falls just short of statistical significance (JK Trial of Early Detection of Breast Cancer Group,

1e88).

The hials provide substantial evidence for the efficacy of mammography screening in reducing

mortality from breast cancer overall. The evidence for women aged 50-69 is particularly

convincing, as can be seen from Table 1.2.3 which presents data for the HIP and combined

Swedish trials by age group.
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Table 1.2.3

Study
Age at entry (years) (95% confidence interval)

HIP' IO

Results of randomised controlled triats of breast cancer screening by age

group. Relative risk of breast cancer death in study group compared with
control group.

Follow-up Relative risk

<50

50-59
60-64

Swedish two-county2
40-49
50-59
60-69
70-74

Swedish centres combinedr
40-49
50-59
60-69
70-74

l3

t2

0.77 (o.so-1.16)
0.69 (0.46-1.02)
0.67 (0.34-1.31)

0.87 (0.54-1.41)
0.66 (0.46-0.e3)
o.60 (0.42-0.82)
0.7e (0.st-r.22)

0.87 (0.63-1.20)
0.71 (0.s7-0.90)
0.71 (0.s6-o.el)
0.94 (0.60-l

Fletcher, et al., 1993a (data presented at International Workshop on Screening for Breast Cancer)

'Tabar, et al., 1995

Case-control studíes

Three case-control studies have also demonstrated the effectiveness of mammography screening in

reducing breast cancer mortality (Table 1.2.4). The relative risk of death from breast cancer for

women who were screened relative to those not screened in Nijmegen (Netherlands), Uhecht

(Netherlands) and Florence (Italy) was 0.51,0.30,0.53 respectively, all three statistically

significant (Verbeek et al., 1984); (Collette et al., 1934); (Palli et al., 1986). As with the

randomised controlled trials the effect was significant for women over 50 but not for those under

50.

Table 1.2.4 Study design and results of case-control studies of breast cancer screening by

age group. Relative risk of breast cancer death in study group compared

with control group.

Study Age at entry Number of Screening modality$ Relative risk

CASES

Number of
controls

Nijmegen
Utrecht

Florence

35-65
50-64

310
138

62
46

ln
MM (24) 0.51

confidence

0.30 (0.13-0.70)

40-70 103 515

MM+PE
(12, 18, then24)
2-view MM (about 30) 0.53 (0.33-0.9s)

$ MM, mammography; PE, physical examination

Other studíes

The Breast Cancer Detection Demonstration Project (BCDDP) in the United States was a

prospective study comparing relative survival rates of women with invasive cancers in the study

with survival of those diagnosed in the National Cancer Institute's Surveillance, Epidemiology and

End Results (SEER) progfam. The study group included over 280,000 women screened by

mammography and physical exam in 29 centres from 1973 to 1981. While this was not a

randomised trial, the analyses took account of lead-time, length-time, and possible "overdiagnosis"

biases. The 5-year and 8-year survival rates were 87%o and 81%o, respectively, for the BCDDP,

compared with 74%o and 65Yo for SEER (Seidman et al., 1987). A high proportion of cancers
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detected within the program were smaller and localised, with a more favourable prognosis, thus

leading to the substantial gains in survival. Of the cancets detected in the program, 42%o were

found by mammography alone, 9%by physical examination alone, and 47%o by both modalities. In

particular, mammography alone detected 60% of the localised cancers. These results are

impressive given the capabilities of earlier mammography techniques'

Summary of evidence

Mammography is the only means of detecting nonpalpable cancers when they are more likely to be

curable. A critical factor contributing to the reductions in mortality for women whose cancers

were screen-detected was found to be the size of the lesion; to achieve a substantial reduction in

mortality reduction, it was suggested that 50o/o of screen detected cancers should be less than 15

millimetres in diameter (Tabar, et al., 1992). Another determinant closely related to size is the

spread of disease, and these components together are used to stage the disease. Chrvala (1990)

reports that the S-year survival rate of women diagnosed with localised breast cancer is 90%,

compared with only I5%o for women diagnosed with distant spread of the disease. (Kaufmanet al.,

1990) report a98o/o 5-year survival rate for women with minimal (localised) cancer compared with

10% for women with larger, more advanced cancers with metastasis. The 10-year survival rates

are also given at 95o/o and 2o/o respectively. Feig (1993) compiled data from a number of sources

and graphed survival rates by four pathological stages; minimal carcinoma (less than 1 cm in size

with no spread), no nodal involvement, positive axillary nodes and distant metastatic disease, The

effect is dramatic. For exampl e, at 20 years almost none of those with metastatic disease survive

compared with 23o/o, 62%o and 93%o for those with positive nodes, negative nodes and minimal

carcinoma.

1.2.4 The Age Debate

Although a few critics, including Skrabanek (1985) in the UK, Wright (1986) in Canada and Bailar

(1976) in the US, have argued against all routine mammogïaphy screening, there is general

universal agreement that women should receive regular mammograms from age 50 for at least 10

years. However the debate continues about the age at which routine screening mammography

should commence and cease.

For women over 70, the evidence from the trials is inconclusive due to a lack of power to detect a

difference given the small sample sizes available for analysis. While screening would detect a high

number of cancers in older \ryomen due to the high incidence, other more prevalent competing

causes of death substantially dilute the benefits to be gained from screening, and few would argue

for routine screening of older rù/omen.

The evidence for screening r,)vomen aged 40-49 is also inconclusive as shown in the previous

section. Given that the trials (except the Canadian) were not designed to evaluate the effect of

screening women under 50 years of age, it has been argued that the apparent lack of evidence is

due to insufficient power. Hence, the combined results have been re-analysed. A meta-analysis of

the randomised trials at7 years of follow-up concluded that there was no evidence (RR = 0.99, CI

0.74-1.32) for a reduction in breast cancer mortality for women under 50 (Elwood et aI., 1993)'

However, the combined data from the five Swedish trials alone show a l3%:o reduction for women
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under 50 after 12 years of follow-up, though this is not statistically signifrcant (Fletcher,et al.,

1993a). A recent meta-analysis combined the results of the seven randomised hials which included

women under 50 (HIP, two-county, Malmo, Stockholm, Gothenburg, Edinburgh and Canada). The

estimated relative risk based on 160,000 women followed up over 10 years was 0.95 (CI0.77-

1.18), suggesting no benefit for women under 50 (Glasziou et a1.,1995).

Breast cancers are more difficult to detect by mammography in younger women due to denser

breast tissue, but there is also evidence that cancers in these younger women may be faster growing

(Shapiro, et al.,l988b). In the Nijmegen population screening program, where mammography is

offered at two year intervals, it has been reported that the interval cancer rate was twice as high in

women aged under 50 compared with older women (Peeters et al., 1989). A more recent re-

analysis of the two-county trial by tumour characteristics and interval cancef incidence concludes

that the smaller benefit for younger women is due primarily to the rapid development of tumours.

On this basis it was recommended that women 40-49 be screened annually to achieve an estimated

l9%o reduction in breast cancer mortality (Tabar, et al., 1995).

Vigorous debate about screening women in their forties continues. The cost and ethical

implications of screening rwomen in their forties are enorrnous. The National Cancer Institute

(NCÐ in the US and the National Health and Medical Research Council in Australia have both

issued statements to the effect that screening is proven for women aged 50 and over, but not for

those under 50. Neither have made recommendations about screening women under 50, whereas

in the UK the national screening progfam is not made available to women under 50.

A large randomised trial to study the effect of offering breast cancer screening at age 40

commenced in the United Kingdom in 1991, with conhibutions from the NCI in the US, in

recognition of the intemational significance of the trial (Reynolds, 1995). Such a trial could not be

launched in the US, or even Australia, given that screening is already widely demanded (and

recommended in the US) by women in their forties. The UK screening progfam is only offered to

women aged 50-64, and so far it appears that women from the control group in this new trial are

not demanding mammography. It is hoped that this study together with further follow-up and

analysis of the other trials will finally resolve the issue of the effectiveness of screening women in

their forties.

1.3 IMPLEMENTATION OF MAMMOGRAPHY SCREENING

1.3.1 Implementation of Mammography Screening Internationally

It is now widely accepted internationally that screening by mammography can reduce breast cancer

mortality by at least 30% in a population of asymptomatic women aged 50 and over. A review of

the randomised control trials and non-randomised studies surmised that "the results to date are

convincing enough to justiff recommending large-scale mammography scteening" (Tabar and

Dean, 1987). The World Health Organisation, 1990 International Agency for Research on Cancer

publication concluded that "The results (of the trials) demonstrate unequivocally that mortality

from breast cancer can be substantially reduced by regular screening" (Tomatis, 1990).
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Several countries embarked on mammography screening programs before Australia. However, the

recommended guidelines vary about the interval between screens, the number of views taken of

each breast, and whether a clinical breast examinations should be routinely conducted as part of the

screening test (Table 1.3.1). Recommendations also differ regarding the age group which should

be offered screening. Further, although in theory screening involves presumably well women,

there is also disagreement about the inclusion of symptomatic women'

Table 1.3.1 Guidelines for Periodic Breast Cancer Screening

Guidelines for Mammography Number of views Inclusion of Clinical Breast
Exam

United States

Canada (3 provinces)
Iceland
Netherlands

Sweden

1-2 years for age 40-49;
every year for age 50+
2yearly for ages 50-59
2 yeaiy for ages 40-69
2 yearly for ages 50-70

2-view
not stated
2-view 50-55,
single-view 55+
2- view 40-54
single-view 50-75
single-view

2-view yes

yes

no
no

no

noUnited Kingdom

l8 months for ages 40-54,
2yearly for ages 55-75.
3 yearly for ages 50-64

Source'. Shapiro, 1989

Both the US and UK are currently reviewing these original recommendations. In the US the

National Cancer Institute now recommends excluding women 40-49 and screening biennially for

women aged 50 and over (Cardenosa and Eklund, 1995). However, these recommendations

generally have not been supported nor adopted. In the I-IK, a report on interval cancers from the

NHS breast screening program's north western region raised concerns that the three year screening

interval is too long (Woodman et al.,1995). The data from this program show that interval cancers

after 24 months approach the breast cancer rate in the absence of screening.

1.3.2 The Implementation of Mammography Screening in Australia and

South Australia

The Nøtíonal Progrøm for the Early Detection of Breast Cancer in Australía

One of the five priority areas for action in the 1988 Health For All Australians (HFA) report was

the prevention of cancer. Cancers specifically targeted were smoking related cancers, breast

canceÍ, cervical cancer and skin cancer (Health Targets and Implementation (Health for All)

Committee, 1938). The goal specified in relation to breast cancer was,to reduce illness and death

from breast cancer. Two specific targets were set: (l) to reduce the death rate from breast cancer

by 25% or more by the year 2005, and (2) to increase participation in breast cdncer screening to

70%o or more of eligible women by the year I 995. Tt'rc National Women's Health Policy presented

in i989 (Department of Community Services and Health) also targeted breast cancer as a priority

for action.

It was recognised in the original 1988 HFA report that a shategy for achieving the targets for

breast cancer was already underway in Australia. Since the effectiveness of mammography in

preventing deaths had already been established from overseas trials, a three year evaluation of

different methods of delivering mammographic screening had commenced as a joint effort between

the Commonwealth and the States under the auspices of the Australian Health Ministers Advisory
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Council (AHMAC). The Screening Evaluation Coordination Unit (SECU) had been established at

the Australian Institute of Health (AIH) to undertake the evaluation of ten pilot projects around

Australia.

The SECU evaluation report concluded that screening mammography could provide benefits to

women in Australia in a cost-effective manner and recommended a national program of

mammography screening be implemented in Australia. The pilot projects demonstrated that the

implementation of mass mammography screening programs was feasible in Australia. It was

estimated that a reduction in mortality of 16% could be expected, with a 70o/o pafücipation rate for

women aged 40-69 years, after allowing for deaths in women not targeted, and those who do not

participate in screening (Australian Institute of Health, 1990). This would mean over 400 fewer

deaths from breast cancer each year. The model used (KNOX) to estimate the effect of screening

assumed a 30%o reduction in mortality for all women 40-69. More recently the figures have been

revised using a different model (MISCAìÐ with assumptions of an 8%o reduction in mortality for

women 40-49 and33Yo for women 50-69 (Carter et a1.,1993). Given that women aged 40-49 ate

not being targeted in the national program, the overall mortality effect can be expected to be higher

than the original 16%o estimate, provided high participation is achieved in the 50-69 year age group.

The UK has estimated a25%o reduction in breast cancer mortality for women 50-64 invited for

screening every three years (Sutton et al., 1994). It should be noted that the SECU evaluation also

evaluated cervical screening in Australia and reported a less favourable cost-effectiveness ratio

(cost per life-year saved) than for breast cancer (Aushalian Institute of Health, 1991)'

In March 1990, during the national election campaign, the Prime Minister announced that the

Commonwealth Government would contribute $64 million over three years towards a National

Program for the Early Detection of Breast Cancer (NTPEDBC). The program was established in

1991 as a 50:50 cost-shared program between the Commonwealth and the states. Major policy

features were specified as follows:-
¡ Women will be selected of the basis of age alone; in other words symptomatic women are not

excluded. (However, at the state level a variation of policies prevail; some states screen out

women with symptoms at the appointment-making stage (including South Australia) while

others suggest this practice is against national policy.)

o All women aged 40 and over are eligible for screening but recruitment strategies will be

targeted at women aged 50-69.

¡ Screening is offered at two yearly intervals. (Some states have chosen to offer screening at

yearly intervals for some women; South Australia for women in their 40's with a strong family

history and women with previous breast cancer.)

o Screening will be at minimal or no cost to women, and free of charge to eligible women who

would not attend if there was a charge. (All programs currently offer free screening')

o Screening will employ film screening mammography alone as the principal screening method.

o All women will be screened with two view mammography at the initial screen, but one view

may be taken at a subsequent screen if previous mammograms have indicated that two views

are not required. (To the investigator's knowledge, all programs continue to take two views at

subsequent screens)

o All mammographic films will be read and reported independently by two or more readers, at

least one of whom shall be a radiologist.

. The program will take women from screening up to and including histological or cytological

diagnosis ofbreast cancer. (SA does not include open biopsy.)
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These specifications still apply. Other features relate to the involvement of women and general

practitioners, provision of appropriate and sufficient information, provision of acceptable and

accessible services, and follow-up of women with breast cancer.

The ultimate goal of population mammography screening programs is to reduce mortality from

breast cancer. The overseas trials have shown that it takes about 5 years before the effect on

mortality is evident. Therefore, interim performance measures are required, such as the number

and size of cancers detected. The National Program has established a set of standards and

guidelines which cover all aspects of the program, from recruitment through to treatment of screen-

detected cancers (National Program for the Early Detection of Breast Cancer, 1994a)' These

include the requirement to detect more than 50 cancers per 10,000 women screened in the first

round and more than 20 per 10,000 in subsequent rounds. The recruitment standard is 60%

participation by the target group (50-69) by year five of the implementation, reduced in the 1994

guidelines from the original T\Yo,bttthe ultimate aim remains 70o/opafücipation. All participating

screening and associated assessment centres are required to meet these standards in order to be

accredited; funding from the Commonwealth is dependent on accreditation. After initial

accreditation, assessment for re-accreditation is required every two years.

The national program has been extended for another five years with a budget allocation for

lgg4lg5 - IggSlgg of S467M, comprising 5237M from the Commonwealth and S230M from the

states. A recent report from the Commonwealth Department of Human Services and Health (1994)

endorsed the role of the NPEDBC in achieving the target of a 10% breast cancer mortality

reduction for women aged 50-74 by the year 2000.

A senate inquiry has investigated the implementation of breast cancer screening and treatment of

breast cancer in Australia (Senate Standing Committee, 1994). This endorsed the continuation of

the NPEDBC, while the second addressed the issue of ensuring adequate treatment facilities are

available to manage the additional diagnostic and treatment requirements. As a result of these

inquiries the Commonwealth Govemment established the NHMRC National Breast Cancer Centre

(contract awarded to the New South Wales Cancer Council in November,1994) to improve breast

cancer control by translating research into action, and the Kathleen Cuningham Foundation for

Breast Cancer Research to provide funding for research into breast cancer. These initiatives are

indicative of the high political profile of breast cancer in Australia'

This thesis focuses on the targeted population (50-69) in the Australian official screening progÍam,

and specifically on the South Australian program. It should be noted however, that while the

individual state proglams agree that women aged 70 and over should not be encouraged to

continue with regular screening, the state policies regarding women in their 40s vary.

The South Australìan Breast X'Ray Service

In South Australia a ministerial task force was appointed in 1987 to investigate Gynaecological

Cancer and Breast Cancer in Women. This task force reported in late 1988, recommending that a

statewide mammographic program be established for women aged 50-64 years, with screening at

two year intervals (South Australian Task Force on Breast Cancer in women and gynaecological

cancer, 1988). A pilot screening program was established, the South Australian Breast X-Ray
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Service (SABXRS), which commenced screening in January 1989, offering two-view

mammography to asymptomatic women aged 50-64 years. The SABXRS became one of the ten

pilot projects that were being evaluated by SECU. The Commonwealth provided minimum funds

for the evaluation component only, while the State covered the full costs of screening. The Service

commenced operations with three half-time clinics located in three of the major teaching hospitals

in Adelaide, with an annual capacity of around 12,000 screens.

In October 1990, the SABXRS was the first to agree to join other pilot screening programs from

around Australia in the first phase of a national screening program. In accordance with the

national policy, the age of entry into the progfam was reduced to 40 and the target population

became women aged 50-69. Although the national policy states that entry should be based on age

alone, South Aushalia continues to exclude women with breast lumps, a nipple discharge or a past

history of breast caîceÍ; these women are counselled by a specially trained nurse or doctor who

recommends and advises them about diagnostic services.

By mid-1995 the SABXRS increased its annual screening capacity to 55,000 women. In Adelaide

screening is offered at four full-time dedicated community-based screening units, each with a

capacity of 9,600 screens per year, one located in the city centre (targeting rù/omen from the near

city and eastern suburbs), and the other three in the western, southern and northern areas. Women

living in areas of South Australia outside the Adelaide region are offered screening from two

dedicated full-time mobile units, each with a capacity of about 6,000 screens per year, except for

one town on the eastem border of the State where screening is offered on a continuous basis from

the local hospital. Each mobile unit has a predetermined itinerary, and visits each location (which

services a specified catchment area) on a two year cycle. The country locations were chosen on

the basis of population in the target group and accessibility for women travelling within the region.

In deciding on the number of locations, access (the distance it is reasonable for women to travel)

was weighed against the cost of frequent moves in terms of lost screening time as well as monetary

costs.

Follow-up of screen-detected abnormalities is carried out at the purpose-built assessment centre in

Adelaide, which operates as a screening centre when not used for assessment sessions (about half-

time). Women screened on the mobile unit usually return to the unit for further mammographic

work-up, but are required to attend the assessment centre in Adelaide if further tests are required.

Women screened in Adelaide proceed direct to the assessment centre for follow-up, where

procedures up to and including cytological diagnosis are carried out, all on the same day. Women

requiring open biopsy are referred elsewhere.

The structure of the SA program differs significantly from other states. All states have a

coordination unit which defines state policies and is responsible for the implementation of the

NPEDBC in the state. In the larger states (New South Wales, Victoria and Queensland) the

coordination unit plays no role in direct service provision; a number of separate services provide

screening, film reading, assessment, and data and record keeping functions for defined populations

within the state. The Tasmanian coordination unit also does not provide direct screening and

assessment of women, but maintains the data and record keeping functions. However, in South

Australia the one service coordinates and provides screening and assessment to all women in the

state. In Westem Australia the coordination unit provides screening, but contracts assessment.

t7



Background and literature review

Also, while other states established pilot projects in localised areas, in SA a statewide service was

offered from the outset. In other states, only women from a localised catchment area were offered

screening, and significant effort was concentrated on achieving high participation in those areas.

These pilots were important in testing various recruitment strategies (see section 1.5). However,

because the SA program was established as a statewide service from the outset, the infrastructure

was in place to allow rapid expansion after the national progfam was announced. The rate of

increase in women screened through the program in this state has been considerably greater than in

other states. SA is ahead of all other States in the proportion of the target population screened at

this point in time (1995).

I.4 REQUIREMENTS OF SUCCESSFUL SCREENING PROGRAMS

1.4.1 Criteria for Success

Wilson and Junger (1968) developed ten criteria for the World Health Organisation (WHO) to

assess the suitability of a screening modality before screening programs are implemented: (1) the

condition is an important health problem, (2) the natural history of the disease is well understood,

(3) there is a recognisable early stage, (4) treatment at an early stage is more beneficial than at a

later stage, (5) a suitable test exists, (6) the test is acceptable, (7) adequate facilities exist for

diagnosis and treatment of abnormalities detected, (8) the screening interval is determined by the

natural history of the disease, (9) the chance of physical or psychological harm is less than the

benefit, and, (10) the benefits outweigh the costs. The SECU report in its evaluation of the

feasibility of mammogfaphy screening in Australia had addressed each of these criteria (Australian

Instituteof Health, 1990). Ananalysisof screeningforarangeof cancersitesbyMiller(1989),

suggests that population screening is only justifrable for the sites of breast and cervix uterus world-

wide, and for stomach in Japan only.

The evaluation of the success of screening progfams should not end at the pre-implementation

stage. There should be continued assessment to ensure the criteria continue to be satisfied. Arroll

(1990) points out that screening for a disease at an early stage is an attractive proposition for both

doctor and patient, but may be a "double edged sword". A conflict can exist for a doctor when

individuals request screening, even when the test is not considered efficacious, for example when

confronted by a high risk individual or the fear of litigation. This creates a dilemma for doctors,

but even where mass screening is recommended, Arroll suggests clinical practices should not

encourage the utilisation of screening unless certain conditions are satisfied. Although he refers to

individual clinicians or practices, which is the basis for implementation of the screening

recommendations in the US, the rationale applies equally to all screening programs regardless of

organisational structure. He summarises the seven criteria for assessing the success of a screening

program.

1. importance of the problem

2. whether there is a randomised controlled trial
3. accepted treatment

4. suitable test

5. facilities for diagnosis and treatment

6. high participation rate

7. cost and benefit
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It is evident that these closely reflect the WHO criteria. The only new criteria relates to

participation, which is critical to the success of implemented progtams. The WHO criteria of

acceptability of a test is a measure of likely participation, but even if a test is acceptable, it does not

necessarily mean it will be utilised. Low response may invalidate the effectiveness of screening

programs.

In relation to breast cancer screening, earlier sections show that criteria 1 to 5 above have been

satisfied; breast cancer is an important problem, randomised controlled trials have been conducted,

treatment is available, a suitable test exists, facilities have been established for the diagnosis (and

treatment) of the disease. For criterion 5, some concem has been expressed regarding treatment

facilities, and it has been the subject of a senate inquiry in Aushalia, as mentioned above. Criterion

7 on cost-effectiveness for Australia \ryas addressed in the SECU report (Australian Institute of

Health, 1990) and again in 1993 by Carter et al., (1993) who determined that "screening all

women aged 50 to 69 every two to three years is reasonable value for money in Australia". The

remaining criterion relating to a high participation rate is the subject of this thesis.

Even if a screening test initially is judged to be suitable for population screening, monitoring

procedures should be in place to evaluate these criteria on an ongoing basis. Serious consideration

should be given to disbanding progïams if the problem is no longer important, performance does

not measure up against the results from the trials, better alternate tests and treatments become

available, facilities do not expand in line with screening levels, participation rates are low or the

costs outweigh the benefits. A critical factor in ensuring success and the ability to satisfy the

above criteria appears to be organisation.

1.4.2 Organisation in Screening

'Warren (1988), who is involved in the debate about introducing mass screening in the UK warns

that "if we do not intend to succeed we should not start". She is concemed that the haste to

inhoduce screening without sufficient planning and resources will result in its failure.

Miller (1989), who analysed a range of cancer sites against the WHO criteria, emphasised that,

even if the criteria are satisfied, screening will only make a contribution to reduction in mortality in

organised programs with high coverage of the eligible population.

Forrest, the major instigator of mammography screening in the UK, states that the two

determinants of the success of screening progfams is quality at all stages and high participation, but

these can only be achieved with "meticulous organisation" (Forrest and Aitken, 1990).

The importance of quality assurance at all stages is critical to the detection of small cancers'

including technical quality of equipment and expertise of personnel. Costanzaet al', (1991) warn

that with the introduction of third-party reimbursement in the US, combined with the National

Cancer Institute calling on all women 50 years and over to have annual mammograms, there is a

risk "the mammogfaphy system may become totally volume driven without quality control"' An

economic analysis determined that there was an excess supply of mammography machines in the

United States, which apart from increasing the cost per mammogram, may also compromise
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quality; a report from the General Accounting Office in the US found that high volume screening

facilities were significantly more likely to adhere to quality standards (Browne/ al., 1990)' In the

United Kingdom, the Royal College of Radiologists who were called upon to comment on the

"Forrest Report" on breast cancer screening presented to the Health Ministers of England, Scotland

and Northern Ireland in 1986, insisted that the rate of growth must not outstrip the rate of training

of skilled personnel (Wright, 1991).

Forrest's second determinant of the success of screening programs (high participation), is also

noted by Tabar et al., (1992) in reporting on the two-county trial. The authors state that while

individual women may benefit from mammography, a population effect will not be achieved

without high participation. Individual women who are screened regularly can expect abotÍ a 60%o

reduction in risk of death from breast cancer (Australian Institute of Health, 1990). However, at

the population level, the benefit of mammography in reducing breast cancer mortality is related to

participation by the age group that will benefìt most. A survey of women aged 18 to 64 in Italy

concluded that 'unplanned screening progfams produce a high use of mammography in the wrong

age groups" (Perucci et al.,1990).

The need for highly organised programs to gain high participation has been demonstrated in the

mammography screening hials. The attendance rates achieved is discussed below in section 1.4.4.

However, first the example of cervix screening is used to demonstrate poignantly the link between

the success ofscreening, attendance and organisation.

1.4.3 Cervix Screening: an Exampte of the Role of Organisation and
Attendance

The example of screening for cervical cancer provides strong evidence of the importance of both

high attendance levels and good organisation. The efficacy ofcervical cancer screening was never

proven in a randomised controlled trial. Given the wide diffusion of the technique around the

world it is not possible to conduct such a hial.

A study was carried out to assess the influence of attendance on health effects and cost-

effectiveness of cervical cancer screening programs in the Netherlands (Koopmanschap et al.,

1990). Three screening settings were modelled (organised screening only, spontaneous screening

only, and a combination of organised and spontaneous screening), as well as alternative policies

regarding screening intervals for the organised programs. The analysis showed that an increase in

attendance induces a substantial rise in health effects coupled with a less than proportionate rise in

costs, thus improving the cost-effectiveness, The analysis also showed that a greater increase in

effectiveness (number of life-years saved) was achieved by encouraging more \ñ/omen to attend

than by inviting the same women to attend more often. Further, organised screening was found to

be more effective than spontaneous screening, as the latter is characterised by high coverage of

younger women and low coverage of middle-aged and older women who have are at higher risk of

developing cervical cancer. This study used the same computer model (MISCAN) that was used to

estimate the effects of breast cancer screening in Australia (Carter, et al.,1993).

Another evaluation of the mortality reduction from cervical cancer in the Nordic countries found a

direct relationship between the level of reduction and the extent and intensity of organisation of the
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screening programs, which in turn, was related to participation, especially of targeted women

(Laara et a1.,1987). Over the period 1965-1982, the greatest mortality reduction was in Iceland

(80%), which also had the widest population coverage; it had implemented a nationwide program,

andreached an80o/o compliance of all women aged 25-69by 1969. Finland and Sweden also

implemented nationwide programs with target populations aged 30-55 and 30-49 respectively.

Finland achieved 75o/o compliance by 1970 and Sweden 70% by 7973; mortality fell by 50% and

34o/o respectively. In Denmark where 40Yo of women aged 30-50 were covered by organised

screening, mortality fell by 25%o, and in Norway, where only 5Yo of women covered by organised

programs, mortality reduction was only 10olo. Except in Iceland, spontaneous screening is

available to women outside the organised screening programs; in Finland and Sweden it is

estimated that since about 1970 only 20-25%o of smears were taken within organised programs, and

in Denmark the proportion is even smaller. In Norway, which has no organised program, it is

believed that the actual number of smears taken per woman in the 1970's was similar to that in

Finland (spontaneous and organised combined), yet the reductions in mortality are vastly different.

The implication is that spontaneous screening does not capture the population that would benefit

most - middle aged and older women.

The evidence above clearly demonstrates that for screening to be effective there must be high

participation in the target population, which the cervix screening experience shows can only be

achieved in organised screening programs. Habbema and van Oortmarssen (1994) conclude from

the cervix experience that opportunistic screening outside formal organised programs is inefficient,

because women who seek it are too young and receive screening too frequently. Potentially quality

issues may also arise in the absence of organised quality assurance measures being in place.

1.4.4 The Role Of Attendance In Mammography Screening

In reporting the results from the randomised control hials from the United States, Sweden and the

United Kingdom, the link between high participation rates and improved efficacy and cost-

effectiveness of mammography screening has been emphasised (Sickles et al.,1986); (Mclelland,

1937); (UK Trial of Early Detection of Breast Cancer Group, 1988); (Tabar, et al., 1992)'

Participation rates from the trials are summarised below in Table 1.4.1.

Table 1.4.1 Attendance at first and second round of screening for clinical breast cancer

trials

Study Percent screened at first round Percent screened at second round

HIP
Swedish two-county
Malmo
Stockholm
Gothenburg
Edinburgh*
Canadian
UK

67

89

74
81

84

61

not applicable*

80 of I st round
83 ofstudy group
70 ofstudy group
80 ofstudy group

not stated

55 ofstudy group

60172 not stated

randomisation after initial physical examination, therefore virtually all had first* Study design
scfeen.

t Attendance for Edinburgh / Guildford
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The highest rate of attendance to the first round of screening was achieved in the two-county trial

(89%) with a subsequent attendance rate for the second screening round of 83%. Even outside this

trial, the Swedish population screening program has achieved high participation rates, for example

with an 82o/o attendance following invitation for women around Gotenborg, and 87%o in Uppsala

County. Similar rates to the two-county trial have been achieved in Finland and Spain. The

Nijmegen and Utrecht programs achieved participation rates of 85% and 72o/o respectively. (Tabar,

et a1.,1985); (Tabar and Dean, 1987); (Tabar, et al., 1987); (Tabar, et a1.,1992); (Yemon et al.,

1990); (Regner, 1990); (Thurfi ell and Lindgren, 1994).

It is apparent that the highest participation rates have been achieved in countries using central

population registers for recruitment. Individuals involved in the two-county hial acknowledge that

"in countries with a population registry, it is easier to reach the women at risk and achieve the

necessary high compliance rate" (Tabar, et al., 1992). However, the authors note that "even

without a central population registry, reasonably high rates have been achieved in well-organised

centres in the United Kingdom and the United States".

In the UK, the two centres offering screening as part of the initial hial, Edinburgh and Guilford,

obtained participation rates of 60Yo and 72o/o respectively, using general practitioner lists to

generate personal invitations (UK Trial of Early Detection of Breast Cancer Group, 1988). Outside

the trial a74o/o and75o/o response rate was reported for two mobile services in the UK (Williams

and Vessey, 1990). However, low rates have been reported in other programs, such as 42o/o

attendance to an inner London service (Sutton, et ø1., 1994). Overall compliance in the UK is

lower in socially deprived areas (Fallowfield et a1.,1990).

In the tJS a 67Yo response rate was obtained in the HIP trial where women in the study were

members of the Health Insurance Plan of Greater New York. Elsewhere in the US where

organised screening has been offered to defined populations of women belonging to Health

Maintenance Organisations or at worksites, participation rates have ranged from 25 to 64%o

(Vernon, et al.,1990).

1.5 RECRUITMENT STRATEGIES AIMED AT ENCOURAGING
ATTENDANCE

1.5.1 Overview

A number of studies which evaluate various recruitment strategies are summarised in Appendix A.

Overall, personalised recruitment strategies are recommended intemationally, based on the

participation rates obtained in the trials, and fuither studies summarised here.

Studies from Melbourne and Sydney in Australia, show that while invitations from a general

practitioner (GP) achieve a higher participation than those sent direct from the screening service,

the difference is modest. In Melbourne, GP recommendation resulted in a 4l%o response compared

with 3lo/o to 44o/o from service invitations, depending on the amount of effort put into follow-up

(Cockburn et al.,1990); (Hurley et al.,1992). GP invitation without follow-up in the Sydney study

achieved a participation rate of 32%o compared with 33%o for invitations from the service without

follow-up (Irwig et a1.,1990); (Turnbull et a1.,1991). Follow-up by reminder letter of the GP
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invited group resulted in a further 18olo response. In Adelaide, GP invitations yielded a 69o/o

response (Dorsch et at.,I99l). However, the Adelaide trial was not randomised and participating

GPs were generally supportive of the SABXRS. Around the same time, service direct invitations

were returning a 75o/o response (see Chapter 2, 2.I.2). Service direct invitations in Adelaide,

Melboume and Sydney used the names of women in the target population obtained from the

electoral roll. However, there has been a noticeable drop-off in response over time to service direct

invitations in South Australia, to 54%o in 1992 and 48Yo in 1993.

In Australia, the results obtained from personalised invitations have been demonstrated to exceed

by far those from generalised strategies. In Melbourne, the measured effect on recruitment from

three methods of generalised publicity was shown to be minimal (Hurley, et al., 1992). Specific

studies in Sydney of letterbox drops and invitations for friends of screened \ryomen found no direct

effect (Turnbull and lrwig, 1992).

A workshop on mammographic screening recruitment strategies during the Australian pilot

progfam phase concluded that"a single broad-based recruitment plan for the whole nation would

not be feasible. Individualised strategies tailored to specific goups and areas are required"

(Aushalian Cancer Society, 1990).

In New Zealand an invitation from the service that included a letter of support from the woman's

GP yielded a response of 56% without follow-up, compared with 43yo if the GP letter was

excluded (Richardson et a1.,1994). Results from one study in Canada indicate a 50Yo participation

rate to GP invitations (Bass et al.,1994). The Canadian National Breast Screening Study which

used a variety of recruitment strategies, concluded that personal letters of invitation, preferably

with telephone follow-up , are an important supplement to generalised strategies, and an "ideal way

to ensure a steady and controlled flow of entrants to a screening program" (Baines et al.,1989)'

Invitations from GPs in the UK result in about a 75%o uptake (Haiartrl al., 1990); (Hobbs el a/',

1990); (V/illiams and Vessey, 1990). In contrast generalised publicity has been reported as

achieving a l9%o participation rate in women 50-64 in the towns in Edinburgh that relied on

opportunistic appointment making. In Aylesbury Yale 28%o of women 45-64 were screened in the

two year period before the mailing of invitations. It should be noted that these response rates

cannot be attributed directly to generalised publicity, as a significant proportion of women would

have made the appointment on the recommendation of their doctor or as a result of other

recruitment methods. Where the effect directly attributable to generalised publicity has been

measured, the results have been disappointing, as in the Australian study reported above. Another

study in the lJK, while not measuring the effect on participation directly, reported that a publicity

campaign over 10 years had little effect on women's knowledge about breast cancer ('Waters and

Nichols, lg82). The other method evaluated in the LIK is that of letterbox drops (Haiart, et al.,

1990), which showed no effect, as was the case in Australia.

All the studies reported above relate to recruitment to national mammography screening programs'

In the US, mammography screening has not been implemented as a national progfam. Rather, it is

offered through a vanety of establishments, usually linked to health insurance (for example,

worþlace or health maintenance organisations). Most studies on the effect of recruitment

strategies have measured the overall effect following a period of intensive campaigning involving a

range of strategies. Two randomised controlled hials are listed in Appendix A where intervention
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towns receiving the campaigning were compared with control towns with no campaigning. One

found a statistically significant difference between the intervention and control groups in the

proportion of women receiving a mammogram (Fletcher et al., 1993b), while the other found no

difference (Zapka et a1.,1993). Another intervention strategy which compared various types of

mail out material, found no benefit from material designed specifically to encourage

mammography (Bastani et al., 1994). However, the offer of an incentive coupon was shown to

have a significant impact (Mayer and Kellogg, 1989). In the US, as elsewhere around the world, a

positive effect is shown for GP intervention (Nattinger et al.,1989). Further, the conclusion that

generalised strategies have only a limited impact is confirmed in the US. One study concluded that

mass media, though effective in the short term, was too expensive for routine use, and

recommended bulk mailings to targeted populations as the most cost-effective recruitment method

(Rubin et aL, 1990). An intervention study using comprehensive community education in one

community only, concluded that it had little impact, since participation also increased to

comparable levels in the control community (Zapka, et al., 1993). Further, it is suggested that

reverse targeting occurs with projects aimed to attract women through media promotion, that is,

groups most in need of screening mammography are least likely to respond (Roetzheim et al.,

teez).

It has been shown that specific news events can have an impact on participation, but the effect is

short-term. A study was underway in the US on mammography use when it was announced that ex

First Lady, Nancy Reagan, had breast cancer. In the period immediately after, there was a

significant increase in women who had heard of mammography and who intended to have a

mammogram (Stoddard et al., 1990). The effect of this event on increased participation was also

reported across all states in the US (Heath et al.,1989). At the SABXRS, there was a doubling of

appointments when it was announced that Australian singer Olivia Newton-John had breast cancer'

but the impact was evident for only 2-3 days. Clearly, the effect of such events is short term as

reported in the US and from personal experience in the Australian program.

Although generalised recruitment campaigns are useful in increasing the level of awareness about

screening in the community, they cannot be relied on to achieve the level of participation required

to achieve the ultimate objective of reducing deaths from breast cancer. Hence, screening

programs need to find other cost-effective ways of achieving high participation.

Clearly, personalised invitations to women offer the greatest retum in terms of subsequent

participation, particularly if women who do not respond to the first letter are followed up.

However, it is important to consider the cost of various strategies as well as outcomes in terms of

participation rates. The study by Hurley et al., (1992) found that the highest participation rate

(44%) was achieved with a personalised invitation that included a specified appointment time

followed by a reminder letter. However, this option cost $19.99 per woman recruited. The most

cost-effective option at $10.52 per woman recruited \ryas a personalised invitation without a

specified appointment time followed by a reminder letter, which achieved a 360/o participation rate.

The additional cost of the former option arises from the cost of reserving an appointment for

women that do not attend. These could possibly be reduced by double-booking some

appointments, but while an average rate of missed appointment could be determined, the effect on

daily operations is unpredictable. The SABXRS has abandoned the use of a letter with a specific

appointment time for this reason.
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1.5.2 The Need for Population Registers

It is universally recognised that to be effective population screening programs need to use some

form of population register to recruit women, given that generalised strategies alone cannot achieve

the required level of recruitment. The best participation rates have been obtained in counhies

which use up-to-date registers with good population coverage. In Sweden, recruitment is based on

the national population register, which is updated weekly. The Finnish program also uses a

national population register, and in the Netherlands, municipal population registers are used. In the

US, the main method of recruitment based on the literature, appears to be personalised invitations

to women registered with health insurance groups.

In the United Kingdom women are identified from Family Practitioner Committee Registers (UK

Trial of Early Detection of Breast Cancer Group, 1988). However, these registers have been

reported as grossly inaccurate and a threat to the success of the screening progtam. The level of

inaccuracy has been found to increase with age, partly explained by increased mortality, but also

for reasons applying to other age groups such as change of address (Bowling and Jacobson, 1989);

(Calnan et al., 1985). This is particularly relevant to mammography screening. Bowling and

Jacobson (1989) predict that the "breast screening program, like the cervical screening program

before it, will fail unless this problem (of inaccurate lists) is solved". Fallowfield et al., (1990)

also asserted that the situation with the registers needed urgent attention, and attributed the low

response of only 8%o to a mail survey of non-attenders to screening partly to this problem.

Further, it should be noted that although reasonably high response rates are often reported in the

lIK, these are calculated on the basis of presumed delivered letters only, excluding those returned

unopened. One service in the UK reported that 9.2o/o of letters were returned unopened (Williams

and Vessey, 1990). An inner city service in London found that l5%" of letters were returned

unopened. Follow-up of non-responders (excluding those whose letters were returned), found that

a further 2\o/ohad moved or the address was not found. Thus a total of 35o/o of women did not

receive invitations due to inaccuracies in the family practitioner lists (McEwenel a1.,1989). T\e

problem of registers in the UK has also been reported for other forms of screening; in a study

which used GP registers to send letters for cervical screening in London, nearly one third of the

letters were returned by the post office (Shroff el al., 1988). A more recent study (Sutton, et al.,

1994) also obtained a low response of 36%o to a postal survey, mailing forms to half the women

from family practitioner lists who were due for screening. The other half were checked against the

electoral register first, resulting in no match for 24%o of the names. Unfortunately, it appears that

this problem may not have been accorded the necessary priority.

In Australia, there is no readily accessible register of all eligible women. The Health Insurance

Commission Medicare file is the most complete population register. It contains the names of all

persons in Australia who have registered with Medicare. The extent of inaccuracies in addresses is

unknown; a person's address is checked when a claim is made, but this excludes persons who have

not made a recent claim, or whose doctors bulk-bill. Another known problem with the register is

its overcoverage resulting from the inclusion of deceased persons; l02o/o of the resident population

registered on June 30, 1989 Qters comm). The provision of the Medicare database to a third person

is prohibited by section 130 of the Health Insurance Act1973, except in the public interest. It is

unlikely to become available for recruitment purposes to the screening program in the foreseeable

future.
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The electoral roll is a register of Australian citizens aged 17 and ovet, as well as some British

citizens who are eligible to vote. The roll is updated on the basis of deaths, and citizens are

required by law to noti$r the Electoral Commissio¡ of a change of address within one month. An

evaluation of responses using the electoral roll at one of the pilot screening programs in Victoria,

Australia estimated that only 65%o of the addresses on the electoral roll were incorrect for women

in the target age group of 50-69 years (Hurley, 1990). The main problem in using the electoral roll

relates to coverage, particularly in its under-representation ofnon-English-speaking persons who

are not citizens. The failure of young persons to register is not an issue for screening programs,

while the problem of the inclusion of deceased persons can be minimised by matching against the

Registry of Births, Deaths and Marriages. Names and addresses from the electoral roll are publicly

available, but for recruitment purposes, the date of birth is also required. Until recently, the

Electoral Commissioner at the national level prohibited the provision of birthdate to the national

screening program, under the Privacy Act 1988. This caused some anguish, especially for the

states that were unable to receive the information through their state electoral offices. Fortunately

the information is now available nationally, following the Privacy Commissioner's approval under

guidelines prepared by the National Health and Medical Research Council for the protection of

privacy in the conduct of medical research.

The use of General Practitioner records have been trialed in a number of services in Australia,

including the SABXRS. Although the SABXRS achieved a high attendance rate from this method

(Dorsch, et al., l99l), these registers alone, would not be adequate due to problems of inaccuracy

and coverage. Even in the UK which has a nationalised primary health care system, these GP

registers have been demonstrated to be very problematic for the screening services which rely on

them.

No single register will ensure that all rtromen are reached in Australia, although at this stage it

appears that the electoral roll will form the basis of recruitment. It is most fortunate that approval

has been granted to use the electoral roll, because without access to the Medicare database, the

national program would have been in an extremely difficult position. Even so a multiplicity of

registers and recruitment methods will be required to target women not on the electoral roll or who

do not respond to calls based on their identification from the electoral roll.

1.6 THE NEED TO STUDY FACTORS ASSOCIATED WITH
PARTICIPATION IN MAMMOGRAPHY SCREENING

To achieve the results gained in the randomised controlled trials it is critical that the affendance rate

is high. The ultimate aim of inhoducing population mammography screening is to reduce mortality

from breast cancer but, it is some years before this can be measured. In the interim other outcome

measures, as determined from the clinical trials, should be monitored. These include the rate, size

and stage of cancers detected, the incidence of interval cancers and the participation rate. As stated

by Day et al., (1989), the rationale for measuring compliance is that "mortality reduction is directly

related to percent compliance".
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An international workshop determined that in order to evaluate screening services, information was

required on who is being reached and at what rate, how women are being reached and what effect

facilitating factors and barriers have on participation in screening (Shapiro, 1989).

Despite the availability of mass screening to women in some parts of the US and the UK, overall

breast cancer mortality has not declined (Table 1.6.1). It has been alleged that one of the main

contributing factors to the failure of mammographic screening has been low participation

(Mclelland, 1990); (Fink, 1939). In the US, the Surveillance, Epidemiology and End Results

(SEER) program of the National Cancer Institute has collected population-based data on incidence

and mortality of cancer since 1973. The adjusted mortality rates from breast cancer have remained

constant to 1989, with little change since 1930 provoking "concern and pessimism about the health

impact of both prevention and treatment advances" (Newcomb andLantz,1993). However, these

authors suggest that this concern may be premature since widespread use of mammography did not

occur until 1985-1987. More recent data shows a decline in l99I-92, with a greater decline in

Wisconsin which has had high mammography utilisation rates (77o/o of women 40 and over

reported ever having a mammogram in 1992). 'Without screening it is likely that the data would

have shown a real increase in incidence and mortality as observed in section 1.1.

Table 1.6.1 tr'emale Breast cancer mortality rates in the UK and US

UK US
Year
1981

1988

1989

1990
1991

1992

Rate*
52.4
52.3
s3.4
51.6
52.2
51.4

Year
1985

1986
1987

1988

1989

1990

Rate*
32.7
32.8
32.8
33.5
33.7
34.0

* Age-standardised rate per 100,000 females

Source: (World Health Organization, 1 986- I 993)

In the US a mortality reduction was seen for first time in 1994, but it is not known at this stage

whether this represents a trend or an aberration (pers comm, AIHW)

The SECU report, on which was based the decision to implement mammography screening in

Australia, estimates that 100% participation of women aged 40-69 in Australia will result in a 23o/o

reduction in mortality, while a 70Yo participation will lead to a 16%o reduction, and 55Yo

participation to a l3%o reduction (Australian Institute of Health, 1990). The original target of

screening 70o% of women aged 50-69 in the National Program after five years will not be achieved'

Given that the National Program officially commenced in July 1991 then the 70%o target should be

achieved by mid-1996. Although 70% participation remains the goal of the overall Program, for

accreditation purposes individual Screening and Assessment Services are required to have a 600/o

participation by women aged 50-69 after 5 years in the Program. This recognises the fact that not

all Services had commenced by July 1991, and some parts of Australia ate yet to be serviced.

However, for South Australia which was established prior to this date, the expectation would be

that it meet the requirement of 60%o participation by mid-1996 and 70/io thereafter. Can these

targets be achieved? This is the major focus of this study. To attempt to answer this question

information is needed on predictors of attendance and reasons for non-attendance' Continued

funding of the screening program can only be justified on the basis of an expectation of reduced

mortality, and this has been clearly demonstrated to be linked to participation.
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1.7 THEORETICAL FRAME\ilORI( FOR THE STUDY OF FACTORS
ASSOCIATED WITH PARTICIPATION IN MAMMOGRAPHY
SCREENING

1.7.1 Background

In the last few years there has been a plethora of research studies, large and small, on factors that

differentiate attenders and non-attenders to mammography screening services. Much of the

research on risk factors for attendance to mammography screening has been based on cross-

sectional studies that compare women in the community who had participated, or intended to

participate in mammography screening, with those who had not participated or did not intend to

participate. More recently as screening programs have been implemented, studies on attendance to

particular screening programs have become more common. The results of the review of literature

is summarised in section 1.8 below.

Implicitly or explicitþ, Rosenstock's Health Belief Model (HBM) has guided much of the research

on predictors of attendance to mammography screening (Rosenstock, 1974a) and (Rosenstock,

1974b). The model has sometimes been applied as an autonomous conceptualisation, but more

often expanded to include items from other behavioural theories, which although encompassed

within the HBM, are more clearly defined by other theorists.

The section below includes a description of the HBM as well as a review of a number of studies

which specifically set out to test the HBM or a version of it.

1.7.2 The Health Belief Model

The HBM is a psychosocial model which was developed first in the 1950's in an attempt to

understand the failure of the public to accept preventive measures (those that maintain health,

prevent disease or detect disease in asymptomatic individuals). According to the model a

preventive health behaviour is more likely if an individual feels susceptible to the condition,

believes that it is a serious condition, and perceives benefits in taking the action while perceiving

relatively few barriers to adopting the behaviour. Rosenstock proposed that the perceived

susceptibility and perceived seriousness provide the "energy force", or critical individual

perceptions as depicted in Figure 1.7.1 below. The other two perception factors of benefits and

barriers are depicted under likelihood of action since the perceived benefits must outweigh the

perceived barriers for the action to be contemplated. Several background or modifying factors

influence these perceptions, and hence the likelihood of taking action. Cues to action are also

included under modifying factors. Tlte sociopsychological variables would include such factors as

general health motivation or concern for one's health, as well as perceived personal control over

health outcomes.
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Figure 1.7.L The Health Belief Model and preventive health action*

Individual perceptions Modifying factors Likelihood of action

Perceived benefits of
action

Perceived barriers to
preventative action

Demographic variables
(eg: age, sex)
Sociopsycological variables
(eg: social class, education,
social support)
Structural variables (eg:

knowledge of disease, past

experience with health care,

ongoing health behaviours)

Perceived threat of
disease ttXtt

Likelihood of taking
recommended
preventive health
action

Perceived susceptibility
to disease "X"
Perceived seriousness of
disease "X"

Cues to action (eg:

advertising, advice,
reminders)

* Modifiedfrom Fulton et al., 1991
Note: Fulton includes other heqlth behaviours as cue'to action, but these are more frequenþ included in

general background characteristics by other researchers

The types of beliefs implied by the HBM for mammographic screening are summarised by

Fallowfield et al., (1990) as:

o beliefin personal susceptibility to breast cancer

o belief that breast cancer would have at least a moderately severe impact on some component of

life
o belief that attending for mammographic screening would have beneficial impact

o belief that disease can present without experiencing symptoms

o belief in the efficacy of treatments, and

¡ belief that the potential benefits outweigh the costs.

A number of researchers have expanded the HBM to include elements of Bandura's Social

Learning Theory (Bandura, 1985) and Fishbein's Theory of Reasoned Action (Fishbein and Ajzen,

1975) to test predictors for attendance to screening.

According to the Social Learning Theory, self-efficacy in obtaining a mammogram should increase

the likelihood of having one. Self-efficacy refers to the belief in one's ability to succeed in

performing the appropriate behaviour. Therefore, in the case of cancer screening, if the notion of

self-efficacy is incorporated into the HBM, the concept of efficacy becomes two-faceted. Firstly, a

woman must believe that the screening test itself is efficacious, and secondly that she is confident

in her ability to obtain the test.

Fishbein's Theory of Reasoned Action assumes people make rational decisions about whether or

not to engage in a behaviour, and an important determinant of actual behaviour is intention to

perform the behaviour. Behavioural intention is in turn determined by attitudes toward the
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behaviour and the social normative influence of significant others. The 'attitudes' component is

similar to the 'beliefs' component of the HBM, while social normative influence is determined by

the person's perception about how salient others believe they should behave (normative belief) and

their motivation to comply with those others. This would suggest that important others like

doctors and family members play apowerful role in motivating action.

1.7.3 Support for the Health Belief Model

Many studies on predictors of mammography screening have expressly set out to test the theories

described above, but it is evident from the variables selected in other studies, that much of the

research has been guided by the models, even where this is not explicitly stated. Support for the

four main belief constructs of the HBM are reviewed below, followed by review of studies (and

their predictive power) which expressly set out to test the HBM or expansion of the model. A

wider review of the literature is presented in section 1.8.

P er ceiv ed s a s ceptibility

Perceptions of susceptibility to breast cancer has been consistently shown to be higher for

attenders. Appendix B, Tables 84.1 to 84.5 list the studies that have included susceptibility

variables. Studies that found an association between higher susceptibility and mammography use

on the basis of a specific "susceptibility" construct or scored item in bivariate analyses include,

Bastani et al., (1991), Calnan (1984), NCI Breast Cancer Screening Consortium (1990), Kinget

al., (1993), Rutledge et al., (1988), Stein et al., (1992), Vaile et al., (1993), Vogel et al., (1990),

Savage and Clarke (1995a) and Sutton et aL, (1994). However, where multivariate analysis has

been performed to adjust for potential confounders, this association often disappeared (Bastaniet

aL,l99l); (Calnan, 1934); (King et a1.,1993); (Sutton, et a1.,1994). Further, some studies have

reported no association (Fajardo et al., 1992); (Turnbull et al., 1995); (Miller and Champion,

1993); (Price, ß9$; (Hammond and Stewart,1994); (Hyman et al',1994)'

Several other studies examined susceptibility on the basis of other proxy variables, such as concern

that they may get breast cancer, worry about breast cancer, or knowledge of someone with breast

cancer. Generally, an association has been found between concern/worry and mammography use,

but as with the susceptibility construct, this association is not universal (see Appendix B, Table

B'4.4).

As one would expect, perceived susceptibility has been linked to actual susceptibility. An analysis

of subgroups of attenders by breast cancer risk status (calculated on the basis of number of risk

factors including family history, history of benign disease, reproductive history, obesity, age)

showed that those at higher risk did in fact consider themselves more susceptible, and in tum were

more likely to have a mammogram (Chrvala, 1990). Rutledge et al., (1988) found a positive but

weak association between actual risk factors and perceived susceptibility. A recent study found

that women with a family history of breast cancer actually had exaggerated perceptions of their

own risk (Lerman et a1.,1995). Several studies have used actual risk instead of, or in addition to

perceived risk; generally a positive association has been found, but often this is not the case (see

Appendix B, Table 84.5).

30



Background and literature review

Hyman et al., (1994) found, contrary to most other research, that women in their study with a

family history were /ess likely to follow through a referral for a mammogram. A possible

explanation offered is that a high-threat situation may lead to avoidance behaviour, and mediating

variables such as self-efficacy may play a role in determining whether a threat becomes a

motivating or immobilising force.

Perceived beneftts

Perceptions of the benefits of mammography have also been shown to be higher for attenders

(Appendix B, Table B5.4 and B5.5). Studies that found an association between higher perceived

benefits and mammography use on the basis of a specific "beneftts" construct or scored item in

bivariate analyses include, Hyman et at., (1994), Champion (1992),Kee et al., (1993), Rutledge e/

a/.,(1988),Price(1994),Stein etal.,(1992)andZapkaetal.,(1989). MillerandChampion(1993)

did not find an association.

Several individual variables have been used as proxies for perceived benefits including; a positive

attitude towards mammography, perceived safety or efficacy of mammography and belief that

breast cancer is curable.

Perceived børriers

Generally perceptions of barriers to obtaining a mammogram have been shown to be higher for

non-attenders, although one study has found that a perception of high barriers was associated with

lower mammography use (Hyman, et al.,1994).

Most studies reviewed that included a composite barrier item (Appendix B, Table 85.1) found that

a high score was associated with low attendance in bivariate analyses (Ktxtzet al., 1993); (Miller

and Champion, 1993); (Rimer et al., 1989a) and (Rimer et a1.,1989b); (Stein et al., 1992); (Zapka

et at., 1989). In multivariate analysis the association disappeared in the studies by Kurtzet ql. and

Zapka et al. Two studies did not find an association (Champion, 1992); (Price, 1994); the study by

Price was restricted to women of low socio-economic status, suggesting that barriers may have

been a universal issue.

As with the other constructs, although barriers in general are associated, individual barrier

variables were often not predictive of behaviour, particularly when adjusted for the effect of other

variables (see Appendix B, Table B5.2 and B5.3). These include concem about radiation, pain,

discomfort, embarrassment, fear of finding cancer and anxiety. The single variable most found

related to mammography use has been concern over radiation'

Perceived ser¡ousness

The association with perceived seriousness has not generally been statistically significant, and for

this reason several studies excluded this variable. Four studies were reviewed that included a

specific construct for perceived seriousness (Appendix B, Table 84.3). One found that it predicted

actual compliance, but not intention to comply (Champion, 1992), while the other three found no

association (Rutledge et al., 1988); (Zapka, et al., 1989); (Price, 1994)' This finding is not

surprising, as perceived severity has been found to be the least predictive of the four major belief

constructs of the HBM in other preventive health behaviours as well (Janz andBecker, 1984)'
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Two possible explanations for this observation have been suggested. Janz and Becker (1984)

proposed that when individuals are asymptomatic and health threats are believed to be long term,

they may find it difficult to conceptualise the dimension of seriousness. Owen and Long (1989),

suggest that an alternative explanation might be that the perceived seriousness is so great that

denial takes overbehaviour, similar to the explanation offered above by Hyman et al., (1994) in

relation to avoidance behaviour and perceived susceptibility.

Another explanation may be that no effect is detectable because the disease is perceived as equally

serious by both attenders and non-attenders.

Overall Predictive Power of Behøviourøl Models

A number of studies have been selected below which specifically set out to test the HBM or an

expanded/modified model, incorporating the additional elements of Bandura's Social Learning

Theory (self-efficacy) and Fishbein's Theory of Reasoned Action (TRA) described above. The

studies are reported chronologically.

(Calnan, 1984) used a prospective design to test the power of the HBM for breast screening and

attendance to a BSE class. A modified version of the model was tested which included the factors

of locus of control and social supports and networks. The best discriminators for breast screening

attendance were intention, previous use of dentist for checkups and use of cervical smears. That is,

none of the demographic, belief, control or social support variables entered the final model. It was

suggested that the intention variable may have concealed the effects of other health belief

variables. When intentions was removed from the model, perceived vulnerability (the highest

predictor), perceived benefits and barriers entered the model. However, overall the predictive

power of the model \À/as very low for both behaviours examined, as indicated by the high figures

for Wilk's Lambda in the discriminant analysis performed. In the discussion, this author suggests

that this study lends support to the TRA model proposition that behaviour is determined by

intention, and further suggests that the measures of attitude and subjective norms (determinants of

intention), which were measured rather crudely in this study, should be explored further.

Basically, this author surmised that the HBM alone was not sufficient to explain screening

behaviour.

A study which tested the HBM in relation to BSE found that it only explained 25% of the variance

in behaviour. The authors postulated that the HBM only accounts for 'private' beliefs, and that a

large part of a person's reasoning in deciding on a behaviour is missing, namely the role of the

normative influences described in Fishbein's theory (Calnan and Rutter, 1986).

A IIK study that examined the HBM constructs found that differences between attenders and non-

attenders in beliefs and knowledge did not remain after controlling for age and social class (Owens

et al.,1987). That is, none of the belief variables were predictive.

Another study based on the HBM constructs compared attenders and non-attenders following the

offer of low cost mammography. It found that perceived susceptibility, perceived benefits,

knowledge of breast cancer and other health actions predicted attendance, while perceived severity

did not. Perceived bariers were not included in the analysis (Rutledge, et al',1988).
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Zapka et at., (1989) found no independent association between mammography use and barriers to

mammography (radiation, pain, cost, and embarrassment), perception of severit¡i, or risk factor

knowledge, but found a weak association with knowledge and the beliefs about the benefits of

mammography. However, the effect of these belief variables was modest in comparison to the

importance of having a regular physician.

An intervention study based on the HBM, evaluated an education proglam designed to increase the

perceived susceptibility and seriousness of breast cancer, to increase the perceived benefits of

mammography, and to reduce the perceived barriers to obtaining a mammogram (Reynoldset al.,

1990). After the intervention, no significant differences were found between the intervention

group and the control group in perceived susceptibility, severity or barriers. Although significant

differences were found between the two groups in perceived knowledge and benefits, it made no

difference to actual behaviour, that is, in obtaining or scheduling a mammogram at the three month

follow-up. However, there was a significant difference in intention to obtain a mammogram. It

was suggested that a possible reason for not detecting an effect on behaviour might be that the

sample size may have been too small (total study group = 83). Given that significant differences

were detected in some beliefs and intentions however, other reasons were postulated, It was

suggested that follow-up period may have been too short, given that in the US most women would

first visit their doctor for referral. However, it was also postulated that the model of health

behaviour, which concentrated almost exclusively on changing beliefs may have been too limited,

and other components that could have been addressed include social support, perceived social

norrns and self-efficacy, as well as possible structural barriers.

Bastani et al., (1991) also based their study on the HBM. Even though several variables were

entered into the model, the only independent predictors of ever having had a mammogram were

concern over radiation, cost, family history and doctor's recommendation. For having a

mammogram according to the guidelines, the same four variables predicted attendance, as well as

age andknowledge of the guidelines.

A study by Fulton et al., (1991) guided by the HBM found that a provider's recommendation (cue

to action) was by far the greatest predictor. The only belief variable to show an independent effect

was perceived safety of mammography (included as a barrier variable).

Rimer et at., (1991) based their study on an expanded model and developed questions based on the

HBM, social learning theory (self-efficacy) and normative influences. A doctor's recommendation

was the strongest predictor of having a mammogram in the last year. Frequency of doctor visits,

cost and future intentions regarding mammography use were also predictive. However, none of the

other belief variables, demographics or other health related behaviours showed an independent

effect.

In a prospective study reported by Montano and Taplin (1991), the Expanded Theory of Reasoned

Action was tested. Three additional factors were added to Fishbein's TRA: (l)habit (measure of

whether the behaviour was carried out in the past); (2)facilitating conditions (characteristics of the

individual and the environment that make it easy or difficult to carry out the intended behaviour);

and, (3) affect (a measure of an individual's emotional reaction to thoughts of the behaviour).

According to the TRA, behavioural intention is the most important determinant of behaviour,
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which in turn is influenced by attitudes and social normative influences. In the expanded model it

was postulated that habit and facilitating conditions would be additional determinants of actual

behaviour, while affect would be an additional determinant of intention. In the final analysis, affect

was not found to be a determinant of intention, but attitude and subjective noÍn were (as postulated

by the TRe); that is, there was no support for the expanded theory in relation to intentions. In the

final model for actual behaviour, predictors were attitude, affect and facilitating conditions. Habit

was found to have a low correlation with behaviour. It was postulated that the expanded TRA

would be sufficient to explain behaviour and other variables were secondary in that they influenced

behaviour through the main model components; for example, subjective norrn was highly

correlated with attitudes and affect. However, it was found that the demographic variables of age,

education and marital status significantly improved the model. Other demographic variables,

health behaviours and the belief variables of the HBM did not. Although a wide range of variables

were entered, the final models explained 39o/o ofthe variance for intentions, and only 20%o of the

variance in behaviour. The low prediction implies either measurement error in the components of

the model, or that a major construct is missing. The authors suggest that a separate construct for

perceived barriers should be developed, to determine if it predicts intentions and behaviour

independently from the negative facilitating conditions and negative beliefs already included in the

model.

In Australia Cockburn et al., (l99la) reported that the HBM constructs explained 20% of variance

for intention to have a mammogram. Another paper by the same study group assessed predictors

of the constructs themselves (Irwig et al.,I99l).

One US study developed a survey instrument based on the conceptual framework of both the HBM

and health locus of control. Some weak associations were found with individual belief variables,

while all variables about other health-related behaviours, except for smoking, were positively

related to having a mammogram, as was previous experience with breast cancer. The relationship

between mammography use and locus of control was positive, but weak. When asked what

prompted women to have a mammogram, a doctor's recommendation was mentioned

overwhelmingly. (Fajardo, et al., 1992)

Stein ¿f al., (1,992) assessed the influence of HBM constructs on both mammography use and

intentions, and developed constructs for socio-economic status, perceived susceptibility, perceived

seriousness, perceived barriers, perceived benefits, and cues to action. Cues to action

(operationalised as physician influence) was the most significant predictor of use, while perceived

susceptibility was the most powerful predictor of intentions. In the final model perceived benefits

was excluded for actual mammography use, and socio-economic status for both use or intentions.

Overall, the variables included in the model explained 47%o of the variance for past mammographic

behaviour, and27o/o of the variance for future intentions.

Hyman et al., (1994) tested the HBM in a prospective design. Perceived susceptibility was not

found to be predictive, while both greater perceived benefits and greater perceived barriers were

associated with use. It should be noted that the association with barriers is opposite to that

predicted by the model. This study also excluded perceived seriousness. The discriminant model

was able to correctly classiff 77o/o of non-compliers and,58%o of compliers.
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Champion (1994c) tested the combined framework of the HBM and TRA, but addressed barriers

separately from other beliefs, either as attitudes or experiences. In the multivariate model for

having a mammogram in the last five years for women aged 50 and older, the variables of barriers,

health motivation, having a mammogram suggested by a health professional and previous pap

smear were predictive. For compliance in the last year a different set of variables was significant;

seriousness, having a mammogram suggested by a health professional, having regular health

checks, education, and socio-economic status.

An Aushalian study (Savage and Clarke, 1995a) also used the theoretical framework of the HBM

and TRA to test intentions to have a mammogram. Of the belief variables, only perceived

susceptibility was found to have a direct effect on intentions; neither perceived benefits nor

perceived barriers were predictive (perceived seriousness was omitted). Previous preventive

behaviours and knowing a woman who had had a mammogram were also predictive. Overall, the

model explained 47%o of the variability in mammography intentions.

Summary

There is general support for the constructs of these behavioural theories at the broad level; in

particular perception of susceptibility to breast cancer and perceptions of benefits of

mammography have been shown to be higher in attenders, while perceptions of barriers to

obtaining a mammogram have been shown to be higher in non-attenders. Perceived severity has

generally not been found to discriminate between attenders and non-attenders, and has

consequently been omitted from several studies. However, the single most consistent predictor has

been a doctor's recommendation. This variable comes under "cue for action" in the HBM, or more

explicitly separated out under "normative influences" in the TRA.

Overall, the predictive ability of the HBM has been disappointing. While better results have been

obtained in the expanded versions of the model, at best, half the variance has been explained, but it

is usually much less. From the studies reviewed above the explanatory power ranges from 20o/o to

47o/o. Further, the results have sometimes been contrary to those predicted by the model.

Why then do researchers continue to develop their questionnaires around variables suggested by

the HBM? Montano and Taplin (1991), propose that mammography behaviour is more difficult to

predict, as it is more emotionally charged than other health behaviours for which these models

have been tested. They suggest that more work needs to be done to measure the emotions and

fears surrounding mammography, and explore their interacting role with beliefs and attitudes that

determine participation.

Another dilemma is that the HBM does not speciff the measurement of the various components or

specific interrelationships between them. The various researchers applying the HBM have

individually developed factors to represent the constructs of the HBM, or used those developed by

others. Often only individual variables within the constructs have discriminated and not the

composite construct. However, as the studies reviewed above indicate, the effect of the belief

factors, either as a composite construct or individual variable has often disappeared in multivariate

analysis. The weak predictive power of the model may reflect the inadequacy of the model itself,

or measurement problems. Hence further work is required in refining and standardising the

measures.
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1.7.4 Theoretical Framework for Thesis

The expanded Health Belief Model, augmented by the main elements of the Theory of Reasoned

Action (normative influences) and Social Learning Theory (self-efficacy) currently offers the best

theoretical framework for the study of risk factors associated with mammography screening. The

HBM, which focuses on behavioural aspects in the adoption of preventive health actions, should in

itself be complete as it covers both internal and external aspects of behavioural decision-making as

depicted in Figure 1.7.1. Other factors such as socio-demographic and environmental

circumstances are incorporated as modi$ring factors which influence behaviour. The expanded

models merely make more explicit the constructs included in the original model. However, as

shown in the review of these models above, even the expanded models have low predictive power.

The framework used in this research on predictors of non-attendance to mammography screening

loosely incorporates the essence of the expanded HBM, but without hypothesising causal

relationships between the various groups of factors studied. This research also adopts the view that

barriers have an independent effect on action, and particular attention is focussed on barriers, both

psychological and structural. In the HBM in Figure 1.7.1 structural barriers are included as

modifiable variables, but this research hypothesises that both perceived and structural barriers have

a direct impact on whether a health behaviour is adopted.

The need to better focus on barriers is indicated by the literature review. The concept of barriers is

taken to include the "emotions and fears" referred to by Montano and Taplin (1991). Although

mammography screening has been promoted for some years now, some women are still resisting

the messages impelling them to attend. Because mammography has not been utilised at the

recommended rates by targeted women, a substantial part of the literature on mammography is

increasingly being devoted to identiffing factors that act as barriers and facilitators to participation.

Although a number of health belief variables have been shown to predict screening mammography,

the processes that lead to adoption of the behaviour are still not clear. More attention is required

on the barriers to participation. Barbara Rimer and her colleagues, prominent researchers in the

area of participation in mammography screening in the US have specifically concentrated on

patient-related barriers (Rimer, et al., 1989b). More recently, Champion, (1994c), addressed

barriers as a separate construct within her model which combined the HBM and the TRA. That is,

rather than viewing barriers as part of a component of the model where a person balances the

benefits and barriers to determine whether on balance the behaviour should be pursued, the barrier

construct itself is seen as a strong entity. Moreover, a broad view is taken as to what constitutes

barriers. In this study perceptions about the positive aspects of mammography are included in the

barrier construct, on the premise that not perceiving the positive aspects presents a barrier. Some

other studies have taken this view, including, Fulton et al., (1991) where perceived safety of

mammography was included as a barrier.

This research also adopts the view that women go through various stages before adopting screening

behaviour; from precontemplation, to contemplation, to action and maintenance, and that

modification of perceived and structural barriers over time predict the stage of adoption. Further, it

is suggested that part of the reason for the disappointing results in support for the HBM has been

that earlier studies compared all participants with non-participants, and these two groups comprise

several sub-groups with different risk factors and at varying stages of readiness for adoption. This

36



Background and literature review

research will study a number of different $oups of attenders and non-attenders within the

proposed framework.

The framework for this study incorporates a wide range of variables which are grouped into factors

or constructs, based on the evaluation of the results from the literature review, and suggestions by

other researchers as to how their own research might have been improved. As indicated above,

causal relationships between the various constructs are not hypothesised. Neither are the groups of

variables studied as composite constructs. Rather the independent effect of all variables on the

final outcome measure of participation in mammography screening will be studied. This allows for

reconstruction of the groups and elucidation of the critical paths through which the impact of each

variable or group ofvariables is effected.

Table 1.7.1 lists the constructs used in this study, and the variables included as predictors in the

case-control study, the main component of this research. The variables are not listed in detail, as

some have several components. For example education comprises three variables assessing age

left school and qualifications, while health behaviours include both practice and timing of the

behaviour. It can be seen that the constructs of the expanded HBM are all incorporated, but not

necessarily as defined by the models. For example, family history is included as a background

structural variable in the health belief model, but here it is included under susceptibility, on the

evidence from other research that shows that perceived and actual susceptibility are associated (see

section L7.3).
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Table 1.7.1 Study Constructs

CONSTRUCT VARIABLES INCLUDED IN CASE-CONTROL STUDY

1 SOCIO-DEMOGRAPHIC

2 HEALTII MOTIVATION
AND CONTROL

3 KNOWLEDGE
(about breast cancer and
mammography)

4 SUSCEPTIBILITY
r perceived

o actual

5 BARRIERS
o perceived

¡ structural

6 INFLTIENCES

age, marital status, education, employment status, occupation, partner's

occupation, country of birth, language spoken at home, household size and

composition, number of children, income and source of income, religion,

and socio-economic status.

Other health behaviours (pap smear, breast examination by professional,

breast self examination, smoking, exetcise, diet control, dental check-ups),

self-rated health, disabilities, use ofhealth services, general concern about

health, self-esteem, locus of control, previous mammography behaviour
(ever had marnmogram, when and where last mammogram, whether for
diagnostic or screening purposes, reasons for not using SABXRS).

knowledge of most contmon cancers, symptoms/signs of breast cancer,

breast cancer incidence, age most at risk, checks for breast cancer in
general, existence and purpose of mammography.

perceived susceptibility, concern that may have breast cancer and action

taken, persons known with breast cancer, closeness to them and outcome

of others breast cancer.

family history, personal history of breast cancer, personal history of breast

disease/past symptoms.

perceive advantages of finding breast cancer earþ and specification of
advantages, perceived benefits of mammography and specification of
benefits, perceived problems with mammography and specification of
problems, concern over radiation, pain, accuracy, embarrassment, fear of
result and consequences, anxiety about further tests, belief that important

for their age.

cost, access problems (other commitments, including work and family,
distance, transportation).

social supports and .networks, including involvement in clubs/charities,

sources of information about mammogtaphy, prompts received (eg, letter)

and acceptance of them, recommendatior/advice from
doctor/¡elative/friend, who would influence, intention to have

mammogram in next 2 yearc (with SABXRS or other), what would prompt

to obtain marnmogram.

The next section summarises the results of the literature review based on these constructs.

1.8 REVIEW OF LITERATURE ON FACTORS ASSOCIATED WITH
PARTICIPATION IN MAMMOGRAPHY SCREENING

1.8.1 Overview

Over 400 articles describing to factors associated with mammography screening have been

reviewed. From this extensive and comprehensive review, individual variables analysed in the

studies were compiled into separate tables for each of the six constructs listed above. Only about

half the articles reviewed are specifically referenced given the volume; those included are the
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larger studies and those with well-developed research design and analytical methods. The findings

are catalogued in Appendix B in a series of tables organised by key variables within these

constructs. Each table lists the studies which specified that the particular variable was analysed

and whether bivariate/multivariate analysis was used. Studies where the variable was not found to

be significant are also listed, but it should be appreciated that this information is often not reported.

To assist in comparisons between studies on particular variables, the studies have been grouped by

broad design categories.

Cross-sectional studies refers to those where a random general population sample was drawn from

a community. These are retrospective surveys which ask about previous mammographic behaviour

and collect data on possible correlates. A major limitation of this design is that the correlates may

have been influenced by the mammographic experience itself. It should be noted that many of

these samples were not necessarily representative of the whole population, as some of samples

were drawn from defined population subgroups such as worksites or health centres. Most of these

studies used the telephone interview method.

Attender studies interviewed only attenders to a specific screening program. These studies are

weak in that there is no non-attender comparison group, hence the main benefit is to elicit

information on reasons that led to women accepting a mammogram. The studies in which

attenders were compared to the general population (mostly using census data), are included in this

design type.

Case-control studies compare attenders and non-attenders to a specific screening service, usually

following an invitation to the service. This design is superior to thecross-sectional design in that

mammographic attendance status is not based on self-report, and mammography relates to a

screening mammogram only (not diagnostic as may be the case in community surveys). The main

disadvantage of this design is that predictor information is collected retrospectively.

Cohort studies provide the strongest evidence as measurement of potential predictors is made

before active recruitment to a screening program. Subsequent screening behaviour is then

monitored and attenders compared with non-attenders. Hence, screening behaviour cannot

influence the predictor variables being compared. However, while this design is considered

superior to others, it is possible that the process of collecting the potential correlates may affect

mammographic behaviour, that is, act as a cue.

Intervention studies are those which measure participation after an intervention, for example an

education shategy aimed at increasing participation, to test the effectiveness of the intervention.

The other study types are often the precursors of intervention studies, that is, the interventions

tested are based on the outcomes of these observational studies. Several researchers reported a

cross-sectional study which was followed by an intervention study some time later' Both studies

would be included in the tables; the initial survey under cross-sectional.

Also listed in the tables is the outcome measure or dependent variable used in the study; in some

cases more than one outcome was measured. The most common outcomes tested were "ever had a

mammogram" and "compliance to regular mammography". In the US, screening mammography is

recommended every 2 years for women aged 49-49 and yearly for women 50 and over. Several of
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the studies reviewed tested compliance to screening, measured as having a mammogram in the last

year for women aged 50 or over.

The tables in Appendix B refer to individual studies. A number of other authors have reviewed the

literature on recruitment to mammography screening in the past. Three reviews ((NCI Breast

Cancer Screening Consortium, 1990); (Smith and Haynes, 1992); (Behavioral Risk Factor

Surveillance System, 1993)) report on the combined findings of large surveys conducted in the US.

These are not included in Appendix B and are summarised next, followed by the review of studies

in Appendix B. Other authors have also conducted reviews, but these include the individual

studies included in Appendix B and therefore not are reported separately here.

The review by the NCI Breast Cancer Screening Consortium (1990) evaluated data from seven

large cross-sectional studies sponsored by the National Cancer Institute (NCÐ in the US,

comprising six state surveys and a survey supplementary to the 1987 National Health Interview

Survey (NHIS) that examined cancer control. It found that in all studies women with lower

education and income levels were less likely to have had a mammogram in the last year than

women with higher education and income. Also, having a regular source of medical care was

strongly associated with attendance in all studies, while family history of breast cancer was weakly

associated. Younger age was found to be a significant determinant of attendance in two of the

studies, and practice of BSE in last month in three studies. The two most common reasons for not

having mammogram were "not knowing they needed it" and "physician had not recommended it".

The supplement to the NHIS was repeated in 1992. The percent of women who had had a

screening mammogram in the last three years increased from 23%o in 1987 to 49% in 1992

(Anderson and May, 1995).

Smith and Haynes (1992) reviewed large national and state surveys on compliance to the

guidelines regarding utilisation of mammography screening in the United States. They concluded

thatage, race and sociodemographic factors were consistently found to be related to compliance;

women aged 40-64 were more likely to have had a recent mammogram than those 65 and older,

white women more likely than black, and women with higher education and higher income more

likely than those with lower education and income. Some studies showed that marital status was a

factor; married women being more frequent users than never maffied women. Less strongly

associated factors, which were not found consistently in all studies, relate to beliefs about the value

of mammography, perceived vulnerability to breast cancer, history of breast disease, family history

of breast cancer, and having previously had an abnormal mammogram. The two main explanations

provided by women for not having a mammogram from the surveys reviewed in this paper \¡/ere

"lack of perceived need" and "absence of doctor recommendation". Less important explanations

were found to be "put it off', cost, embarrassment, concerns about radiation, fear of the test, lack of

regular doctor, or doctor counselling not to have a mammogram.

The Behavioural Risk Factor Surveillance System (1993) relates to several large cross-sectional

surveys conducted in 48 states in the US. Analysis of mammogfaphy data collected in 1992 found

that the percentage of women aged 50 and over who reported having a mammogram in the

preceding year in each state ranged from32%o to 60%u Overall, levels of mammography use were

lowest amongst women who were older, less educated (less than high school) and with lower

income; moreover these trends persisted across ethnic groups.
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The next section summarises the individual studies detailed in the tables within Appendix B.

Tables relate to a single variable where several references are available, but for variables which

were reported only in a single or a few studies, similar variables are grouped into a single table.

The review below summarises each table within the six study constructs.

It should be emphasised that a lack of association between the dependent and independent

variables being reviewed does not necessarily mean that one does not exist. The review does not

include an analysis of the strength of the study in terms of study design and sample size. Hence, it

should be bome in mind that a lack of effect may be due to a lack of power. Further, adjustment

for confounding effects in multivariate analyses'varied markedly, from the inclusion of a few

variables only within the same construct to the inclusion of a wide range of factors. Hence, even

where an independent effect is reported, it may still be a confounder for a variable not included in

the analysis.

1.8.2 Socio-demographic

Table 81.1 Age

Generally younger women were more likely to have ever had a mammogram, to have repeat

mammograms and to intend to have a mammogram in the future. Three cross-sectional studies

reviewed found the reverse relationship (one for Ever had and two for Had in Last Year), as did the

two intervention studies. Several found no association. Where multivariate analysis was

performed, the effect usually remained, indicating that there is a direct association between age and

attendance; of the eighteen multivariate analyses reported, the age effect disappeared in five of
these after adjusting for other factors.

Interestingly age was not found to be significant in all fotr cohorl studies reviewed. Also, for two

out of three intervention studies where an association was found, it was in the opposite direction to

the other types of studies - older women were more likely to attend following the intervention.

Two Australian studies were reviewed which included this variable;theattender study found an

inverse relationship for English-speaking women, but the reverse for non-English speaking, while

the cohort study found no association.

Tøble 81.2 Maritøl Status

Overall, about as many studies were reviewed that reported an association as those that reported no

association. Married women weÍe more likely to have ever had a mammogram and to have repeat

mammograms, except in one cross-sectional stttdy which found that women who were never

married were more likely to attend. The one study (cross -sectiona[) which used intention as the

dependent variable also found that married women were more likely to intend complying. Several

studies found no relationship. Where multivariate analysis was performed, the effect usually

disappeared, indicating that it was a confounder for another factor.
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Table 81.3 Ethnicity

Most studies were from the US and compared white women with black women; in all except one,

white women were more likely to attend for both measures of mammography use (ever had and

repeat mammograms). However, where multivariate analysis was performed, again the effect

usually disappeared. The one study (cross-sectional) which used intention as the dependent

variable also found that white women \ryere more likely to have the intention to comply in bivariate

but not multivariate analysis. The Australian study comparing English speaking with non-English

speaking women found no association.

Tahle 81.4 Education

Higher education was associated with higher attendance in all but two of the 30 analyses where a

significant association was found. This applied to measures of mammography use (ever had, had

repeat mammogram) and intention. However, the effect invariably disappeared after adjusting for

other factors. As with the age variable, education was not found to be significant in the fourcohort

studies reviewed, nor in an attender study.

Tøble 81.5 Employment status

Employed women were more likely to ever have or have repeat mammograms than those not

employed in all studies where an association was reported. Two studies examined intention; one

found an association while the other did not.

Tøhle 81.6 Income

In all studies where an association was found, women on higher income were more likely to ever

have or have repeat mammograms. Further, most studies that included this variable did find a

significant association. The one study (cross-sectiona[) that examined intention also found an

independent association after adjusting for other factors.

Table 81.7 Socio-economic status or Proxy

More often than not, this variable was significantly associated with attendance (ever and repeat),

except in the cohort studies where no association \ryas found in three of the four studies. In all

studies where an association was found, attendance was higher among women of higher status,

whether measured directly as socio-economic status or as a related variable used as a proxy

(suburb, car, telephone or home ownership). Two cross-sectional studies measured intention, one

finding an association in bivariate analysis only, while the other found no association. In five of

the 11 analyses where multivariate analysis was performed, the effect disappeared.

Table 81.8 Other socio-demographic vøriables

Occupation was included in three studies reviewed; two case-control st:idies reported that attenders

were more likely to be in professional occupations, while a cohort study (Aushalian) found no

association. Several other variables were found to be significantly related to attendance (ever and

repeat) and intention, even after adjustment for other factors. These include religion (Jews and

Catholic more likely than Protestant), family or household size (both positive and negative
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relationship found), geographic location, and residential type (single home more likely than unit or

mobile home). Apart from 2 case-control studies (which found a significant association for

religion and geographic location), all other studies relate to thecross-sectional design. As with all

other socio-demographic variables, a number of studies did not observe any relationship.

Summary

Overall, several socio-demographic variables have been found to be predictors of attendance.

Women are more likely to attend for the first time, or have repeat mammograms if they are

younger, married, better educated, employed in professional occupations, have higher incomes, and

higher socio-economic status. However, except for age, other variables did not usually show an

independent effect after adjustment for the effects of other variables. Also, these variables more

often were associated with attendance in cross-sectional studies, which compared v/omen in the

community, not taking account of where they had their mammogram, and sometimes also

including diagnostic mammograms. Other study designs that examined attendance to particular

screening services did not find these variables to be strong predictors. One reason may be that

v/omen targeted by specific screening services are more homogeneous in regard to these variables

than the general community population, as for example, women listed with a particular general

practitioner.

1.8.3 Health Motivation and Control

Table 82.1 Health status

Only a few studies were reviewed that included health status. In general those women who rate

their health as good and who are not limited by disability or illness were more likely to attend (ever

or repeat) or intend to have a mammogram. However, one large study (US National Health

Survey) found higher attendance in women who had an acute or chronic condition for 'Had in last

2years'and 'Intends to have rescreen'.

Tøble 82.2 Other heølth behaviours -pap test

Having a previous pap smear was usually associated with higher attendance, reattendance and

future intention. All studies except one case-control sítdy reported a bivariate association, and

most an independent effect. One case-control study (Spanish) found no independent effect for first

or second screen; in this study the bivariate association for second screen was negative, contrary to

other studies.

Tøhle 82.3 Other health hehøviours - breøst self-exam'nøtíon (BSE)

Women who practice of BSE regularly were more likely to attend (ever had) in a US cross-

sectional study but not in an Australian one. Knowledge of BSE was also found to be an

independent predictor in another large US study (National Health Survey) for "ever had", "had in

last two years", and "intend to have rescreen". An association was also found in a case-control

study from Norway comparing non-attenders to the general population, but a difference was not

found between attenders and non-affenders. In a Spanish case-control study BSE was associated
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with adherence (having a second screen) but not initial attendance. Two othercase-control studies

from the US found no association. Two cohort studies, both from the UK, included this variable

and only one found a bivariate association which disappeared in multivariate analysis.

Tøble 82.4 Other health hehaviours - clinical hreøst exumínølion (CBE)

Having a CBE was found to have an independent effect in one of the two US cross-sectional

studies reviewed. Other studies that examined this reported only bivariate analyses; an effect was

reported for one case-control and one cohort study.

Tøble 82.5 Other personal heølth maintenance behaviours

Exercise was associated with higher attendance in two US cross-s¿ctional studies. The large US

National Health Survey also found an independent effect for ever had, had in last two years and

intention. This variable was includ ed in a case-control study from Canada anð a cohorl study from

the UK, neither of which found an association.

For smoking behaviour, the US studies reviewed found that non-smokers had higher attendance for

ever had, re-screen and intention from tltree cross-sectional studies (independent effect), a case-

control study (no adjusted analysis), and an intervention study (adjusted). A cohort study from the

UK found no association between smoking and attendance after invite.

Diet control was included in three studies reviewed. Across-sectional and case-control st:tdy both

found attenders were more likely to use specifically healtþ products (no adjustment), while a

cohort study found no association.

Use of a dentist was examined in the UK in orre case-control and two cohort studies. All found

that women were more likely to attend if they visit the dentist for check-ups (versus never or for

problems only). For the cohort studies the effect was independent of other factors.

Use of seat belts and actively seeking a chest x-ray was included in two case-control studies from

the UK. Both found affendance was associated with higher use (neither reported adjusted

analyses).

Some studies used a composite personal health practice score. The number of variables included in

such scores varied, but usually included smoking, diet, alcohol use, BSE, pap smear and dental

checks. Women who had a higher score were more likely to "have a mammogram in the last year"

and "ever have a mammogram" from two US cross-sectional studies. No association was found in

an Italian case-control study, and in a cohort study from the UK reported a bivariate but not an

independent effect.

Table 82.6 Use of health services

Variables included under this title include having regular general physical checks, having a regular

doctor or health centre, visiting a gynaecologist and frequency of visits to the doctor. In 13 of the

16 cross-sectional analyses and eight of the ten case-control analyses, higher utilisation was
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associated with higher attendance and compliance. The effect remained an independent predictor

in half the adjusted analyses.

Table 82.7 Previous ønd Intended mammography behavíour

As expected, previous mammography behaviour was found to be an independent predictor of

current behaviour and intentions. However, this was not universal. An Australiancohort strtdy

found no association with having a previous screening mammogram, while aUSintervention sttdy

found no relationship with number of previous mammograms. It may be that no effect was found

because a proportion of women who had a previous mammogram had done so recently and were

therefore not due for their next mammogram. This was found to be the case in aUKcohorl study

where women who had a mammogram more than two years ago or had never had one rwere more

likely to attend after invite than those who had one within two years. This study reported findings

of first invitation from the UK trial, which had a screening interval of two years.

Five studies used the independent variable 'intention to have mammogram in future'. Three US

cross-sectional studies used this to predict if women "ever had a mammogram", "had one in the

last year", "had for last 3 years" and "had more than one". A bivariate association was found for

all variations of the dependent variable, but an independent association was found only for "had in

the last year". A US intervention study found an independent effect on attendance within 12

months of the intervention. A IJK cohort study found a bivariate association with attendance after

invite, but not an independent effect.

Tøble 82.8 Other Health Motivation and Control variables

Health motivation as a scored factor was studied in two cross-sectional studies and an intervention

study (all by the same researcher) and found to be related to "had in last yeaf', "compliant for five

years", and "intent" in bivariate analyses, but in the adjusted analyses was significant for

"compliant for five years" only. Concern about health was not shown to be related in any of the

three studies reviewed (one qross-sectional and two cohort). Related health motivation variables

include perceived importance of having regular pap smears or breast screens, and expression of

interest in attending screening if offered. These were included in a IJK cohort study; an

independent effect was established for perceived importance of pap smears and breast screens

versus those who said neither were important or did not have a view.

Conhol over health in general or over the effects of breast cancer was shown to be related to

attendance in three cross-sectionøl studies (independent effect in the two that adjusted). A US

cohort study found a bivariate association, while one from the ItK did not. Related to 'control' is

attribution of health responsibility (independent effect in intervention study), general locus of

control (no effect incase-control st'tdy), self-esteem (bivariate but not independent effectincase-

control study), psychological profile (independent effect incase-control study), and optimism (no

effect in attender study).

Other variables examined include satisfaction with health care; some support was found for

specific care for breasts and feelings of being treated with respect from the doctor, but not for

general satisfaction with medical care.
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Summary

The most consistent predictor of health motivation and control factors was having a previous pap

smear. Some evidence was found for the effect of other health behaviours such as breast self-

examination, smoking, exercise, alcohol consumption, and diet conhol, but these were generally

not strong. A possible explanation for no association between mammogfaphy behaviour and breast

self-examination in the studies reviewed (especially in the US and Australia) may be that BSE is

practiced widely amongst all women. A strong association was found in a large US study using the

variable 'knowledge of BSE', but this does not necessarily relate to practice of BSE. Interestingly

use of a dentist for check-ups was found to be a stronger predictor than these other health

behaviours in a number of studies from the UK where this was examined.

Utilisation of health services (including previous mammography use) was also usually related to

attendance, as were feelings of control over one'S health. However, the effect of general health

motivation and concern about health was weaker.

1.8.4 Knowledge

Table 83.1 Knowledge score

Overall, knowledge score is not strongly associated with attendance. Eight cross-sectional

analyses were reviewed that used a composite knowledge variable, but only three of these showed

a significant bivariate association (two for 'compliance for 5 years' and one for 'intention'). In

adjusted analyses for these three, the effect remained for compliance but not intention. An

Australian cohort study found no association, unlike two US studies, o'ne case-control and lhe

other intervention.

Table x.3.2 Single knowledge items

For the cross-sectional analyses, there was more support for a link between knowledge and

attendance (ever, re-screen and intent) than for knowledge score, with 25 of 37 analyses showing a

bivariate effect for the following variables; knowledge - of the guidelines, that mammography is

best for early detection, of the incidence of breast cancer, of the age most at risk, that one can have

breast cancer without symptoms. However, in most cases the effect disappeared after adjustment

for non-knowledge variables. Further, knowledge of the risk factors for breast cancer was not

found to be associated with recent use of mammography.

There was less support for single lnowledge items in case-control studies; four of the 11 analyses

showed a bivariate effect. None of the 5 cohorl analyses (all from the same Australian study)

found an association for a ïange of knowledge variables. One intervention sitdy included

knowledge of the guidelines; a bivariate association was found which did not persist after

adjustment.
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Summary

While individual knowledge variables were shown to predict attendance, overall the effect appears

to be weak. The strongest individual predictor is knowledge that the risk of breast cancer increases

with age. In a UK study which found that knowledge was significantly associated with attendance,

the effects disappeared when age and social class were controlled. This study also found age and

social class were confounders for health beliefs.

1.8.5 Susceptibility

Tøble 84.1 Perceived susceptihility score

In cross-sectional studies this variable was associated with ever having a mammogram, compliance

and intention in nine out of 17 analyses. It was also an independent predictor in five of the eight

multivariate models, again predicting ever having a mammogram, compliance and intention. One

attender study measured rescreening and found a significant association. Two case-control studies

included this variable; one found a relationship (US) while the other did not (Canada), both

reporting bivariate analysis only. Three of the fle cohort studies reviewed found a bivariate

association, but there was no independent effect in the two which adjusted for other factors. One

intervention study found an association with intention but not compliance, while a second

intervention study found no association. No association was evident in the attender shtdy

reviewed.

Table 84.2 Perceived susceptihility - knows sonteone with breøst cøncer/breøst problem

Women who knew someone with breast cancer ìtrere more likely to attend. This variable was

associated with ever having and compliance in three cross-sectional (independent in two), three

cqse-control studies and one cohort study. A lack of association was reported in four cross-

sectional studies and one cohort study.

Table 84.3 Perceived seriousness

Perceived seriousness was not generally found to be associated with mammogfaphy behaviour.

Only one cross-sectional st.tdy found an independent effect for "compliant in last 5 years" and for

"had in last year" for women aged 50 and over, but not younger women. This same study found no

relationship to "intent to have in next yeaÍ". Only one cqse-control study examined this variable

and found it to be unrelated to attendance. One intervention study also examined it for compliance

and intention and found it to be significant for both (only bivariate analysis reported).

Tøble 84.4 Concern/worry about breast cancer

Mostly, concern was associated with attendance; women who were more concerned were more

likely to attend or intend to participate. Two cross-sectional studies used 'ever had' as the

dependent variable; one found an association while another did not. Both cross-sectional studies

which measured intention found a positive association.
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Two case-control studies examined this variable, the US study reporting an association (not

independent), while the UK study did not. Two cohort studies, both in the UK also found an

association, which was independent in only one. An Australiancohort study found no association

for any ofthe three concern variables tested.

Table 84.5 Actual risk - family history

Family history was associated with attendance in 13 of the 16 analyses fromcrass-sectional studies

for "ever had", "compliance" and "intention", and the effect was mostly shown to be independent

of other variables. However family history was a significant predictor in only three of the seven

case-control studies reviewed (independent in two), one of the ttree cohort studies, and one of the

tltree intervention studies. It was not significant in the two attender studies that measured

mammography in the last year, intention in the next year, and re-attendance after a first screen.

Tøble 84.6 Actusl risk - previous breøst symptoms/breøst disease/other

The pattern for the breast symptoms/breast disease variables was similar to that of family history in

that they were usually an independent predictor in cross-sectional studies but not other design

types. These were significant in two of four case-control sttdies reviewed, neither of the two

cohort studies, nor the one intervention study.

Only two studies (both from the UK) were reviewed which looked at other factors, neither finding

an association with attendance after an invite. One was acohort study which included 'late age at

menopause' and 'obesity', and the other was an intervention study including 'menstrual status',

'number of pregnancies', and 'age at first pregnancy'.

Summøry

Actual susceptibility to breast cancer, in particular family history or prior breast symptoms or

disease rù/ere more strongly associated with attendance than perceived risk or concem, and

perceived seriousness. While there is some support for higher attendance being associated with
higher perceived seriousness the effect appears to be weak and inconsistent. However, family

history was shown to be a strong predictor in studies of cross-sectional design, but not of other

design types. The most likely explanation is that the other designs relate to affendance at specific

screening programs, while the community studies would often include mammography performed at

diagnostic marnmography services. Women with a family history may choose to use diagnostic

services even if they are not symptomatic, or may be excluded from the free or subsidised

progËms. This is certainly the case in Australia where a Medicare rebate is available to women

with a family history, but not for women screened without a family history of breast cancer or

personal history of breast disease. Women who are not eligible for the rebate either pay the full

cost themselves if they use a private facility or affend the free national screening program.
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1.8.6 Barriers

Table 85.1 Perceived bawiers (composite score)

Several studies used a scored barrier factor comprising three or more items including, worry about

mammography in general or concem over specific aspects like radiation, pain, embarrassment and

cost. Ten of the 16 cross-sectional analyses that used a scored item found the higher the barrier

score the less likely were women to affend or re-attend, usually as an independent predictor. The

two cross-s ectional studies which measured intention found this factor to be an independent

predictor. One case-control sitdy, tl:r:ee cohorl studies and one intervention study used a scored

factor, and all found a significant association in bivariate analysis. Tt'rc intervention sítdy

measured both compliance with US guidelines and future intention. Multivariate analysis was

performed only for the cohort studies, but the factor remained an independent predictor in only

one. The attender study reviewed found an independent association for both "had in last year" and

"future intention".

(Note: cost was included as an item in several of the scored factors, but where it was studied as a

single variable it has been reviewed as a structural barrier below.)

Tøble 85.2 Perceived børriers - concetn over rødiøtion

In all but two of the 14 analyses including this variable an association was found, and it remained

as an independent predictor in five of the nine multivaiate analyses. Women who were concerned

about radiation were less likely to have mammogram (ever or repeat). Intention was not measured

for this variable.

Tabte 85.3 Perceived barriers - other perceived bøwiers (single items)

Concern over pain was included in two cross-sectional studies and one case-control study' The

latter found no association while the former found women were less likely to attend (ever and

repeat) if they were concemed about pain. This remained an independent predictor in the study

that conducted a multivariate analysis.

Embarrassment was included in three cross-sectional and two case-control st;.tdies. The latter

found no association, while an association was found in two of the threecross-sectional studies

(independent predictor in one for "ever had").

Fear of f,rnding cancer was associated with lower attendance in all nine bivariate analyses, but did

not remain an independent predictor in the three multivariate analyses.

Anxiety about mammography itself or tests in general was included in nine analyses. In the six

cross-sectional analyses, it was significant in five of the bivariate analyses (for ever had and

repeat) and two of the four multivariate analyses (for repeat mammogrcphy only). Intlreecase-

control studies that included this variable it was significant in two from the US and Canada (both

did bivariate analysis only for variables "involves physical discomfort' and "fear of medical

tests"), but not a IIK study (anxiety about mammography).
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Other perceived barrier variables found to be signifrcant include the belief that mammography is

only required for symptomatic women (cross-sectional for repeat mammogram andcase-control),

belief that mammography is too much trouble or a feeling that one should not go looking for

trouble (both case-control), andperceived control over the outcome of breast cancer (intervention

study for compliance with guidelines). This last variable was also analysed in the same study for

"intention to have next year", but was not found to be significant. Adjusted estimates of effect are

not available.

Table 85.4 Perceived efficøcy/beneftts of earþ detection and mømmography

Twenty eight bivariate analyses included this variable incross-sectional studies. It was significant

in 16 ofthese (ever had and re-screened), but only in four ofthe 15 that adjusted for other factors.

This was studied in four case-control studies and found to be associated with attendance after

invitation in three of these (bivariate only reported). In thelryocohorl studies reviewed both found

a bivariate association but only one an independent association. One intervention study found an

association with perceived efficacy of mammography (not maintained in adjusted analysis) but not

perceived efficacy of early detection. Another intervention study found an association with

perceived benefits of mammography for both compliance and intention (no adjusted analysis).

Table 85.5 Other øttitudes lo mammogrøphy or breast csncer

Belief that breast cancer can be cured was included in several studies. Overall there does not

appear to be a strong association between this variable and attendance. One cross-sectional study

found an association with "had in last year" (bivariate only), but not for "had more than one".

Another cross-sectional stttdy that used "ever had" as the dependant variable found no association'

A case-control study that included this variable also found no association. This study also found

no association for 'believes breast cancer can be prevented' or 'felt risk ofcancer can be reduced'.

A number of studies tested variables relating to a positive attitude towards attending for screening,

including feelings that one should participate in screening, and that scheduling a mammogram

would bring peace of mind. A bivariate association was found in three of the fle cross-sectional

analyses; three reported adjusted results and two found an independent association' Three ofthe

ten case-control analyses found a bivariate association, one also reporting an independent effect,

and two of the tlree cohort studies found a bivariate effect, but in the one which reported

multivariate results, this effect disappeared. Not surprisingly, having a good opinion of the

program was found to have an independent effect on attending for a second screen, but having an

interest in information about mammography was not (both cqse-control studies)

Tøbte 85.6 Structural børriers - øccess/cost/health insurance

Cost is shown to be a barrier to attendance and reattendance in all ten analyses for cross-sectional

studies (all from the US), and in all ten, cost remains a significant predictor when adjusted for the

effects of other variables. However, cost did not predict attendance in the two US case-control

studies, and in one intervention study that included this variable.

Related to cost, and also of particular importance in the US, health insurance status has also been

studied in several cross-sectional studies and mostly found to be significant in bivariate analysis
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(in 8 of 10) for both attendance and re-attendance, but an independent predictor in only three ofthe

eight analyses. This was also found to be an independent predictor in anintervention study in the

US.

Other structural barriers relate to access problems. Significant associations were found with car

ownership, distance and time to get to service, inconvenience, location of service, and waiting time

at the centre. In most cases only bivariate analysis was performed, but a range of study types is

represented. Waiting for the results and for an appointment were not significant (each included in

only one study).

Summøry

While perceived barriers come under the general ambit of attitudes or beliefs in the HBM, several

studies have focussed specifically on attitudes that act as barriers to attendance, because earlier

studies found these attitudes to be stronger predictors than others about mammography or

screening. The most consistent single perceived barrier is concern over radiation. Others such as

concern over pain, embarrassment, fear and anxiety about mammography or the results have

shown inconsistent results. More consistent results have been obtained when a multi-item barrier

score was used, indicating that the concept of perceived barriers is important, but measuring this

can prove difficult.

The effect of other attitude variables framed in a positive manner, including perceived efficacy of

mammography and early detection, a belief that breast cancer can be cured and positive attitude

towards screening, was generally weak and inconsistent.

Structural barriers have also been found to be important, including access problems and cost. It
should be noted however that cost is largely an issue in the US, where it has been consistently

shown to act as a barrier to attendance. However, as the review above revealed this was the case

only in cross-sectional studies. It has been suggested that cost is not an important factor until a

mammogram is actually considered necessary or desirable by women, hence studies that follow-up

non-responders to invitations generally do not find cost to be important as many are not at the stage

of wanting to have a mammogram (Fetting, 1991). However, for those ready to attend, the offer of

low cost mammography becomes an important predictor. A study of women on low-incomes

demonstrated that a higher proportion would attend if screening were offered free of charge;

women on low incomes offered free screeningata health centre had higher attendance rates than

low income women in the community (31% versus 14 %) (Lane et al., 1992). However, although

the removal of the cost barrier increases participation, it does not explain a significant proportion

of non-attendance. One service in the US that offered free mammography to women belonging to

a Health Maintenance Organisation received about a 30o/o tesponse, inferring that significant

barriers to participation remained. In this study cost was not significantly associated with

compliance (return of authorisation form for a free mammogram), whereas being white, married,

having a supportive doctor, and having a family history were significant in the multivariate

analysis (Rimer, et al.,1989b).
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1.8.7 Influences

Table A6.1 Normølive influence - doctor/heølth professional

A doctor's recommendation or advice is not only the most significant influence on a woman's

decision about mammography from the variables included in this section, but also the strongest

influence overall in many studies. In general the highest odds ratios have been obtained for this

factor.

This variable is often asked in terms of likelihood of obtaining a mammoglam if a doctor

recommended it, the answer usually collected on a likert scale. Onecross-sectional study found

increased likelihood was associated with ever having a mammogram, but not having one in the last

year, suggesting a doctor's recommendation is more important in initial participation. However,

the other 12 cross-sectional analyses did find an association for all variations of the dependent

variable (ever had, had in last year, had for last five years, had more than one, complied to

guidelines), and the effect was usually independent of other factors. AllKcohorl study found that

women who initially stated they would 'definitely' or 'probably' attend if recommended by a

doctor, were more likely to actually attend, the effect remaining after adjustment. However, in a

IJS intervention study it was only related to attendance in bivariate analysis.

The likelihood variable relates to future intentions to accept advice from a doctor if it was given.

Another variable used is whether a doctor actually made a recommendation or talked about

mammography in the past. In all 13 cross-sectionøl analyses attendance was higher for women

whose doctor had discussed mammography, in most cases an independent predictor for each

variation of the dependent variable. One study used the more general variable 'doctor talking

about early detection' and found it related to "having a mammogram in the last year" but not for

"ever had", suggesting women who have never had a mammogram require a more specific

recommendation. Actual recommendation was also included in anattender study and found to be

an independent predictor for both compliance in the last year and future intention. It was also

included in two case-control studies, but significant in one only (bivariate analysis only reported).

The study which found no relationship also found that the woman herself asking the doctor for

information on mammography was not significant.

One case-control sfidy used the variable 'doctor counselling against mammography' and found it

was associated with lower attendance (bivariate only reported)'

Tabte 86.2 Normative influence - social networks/other prompts/sources of informøtíon

The effect of social networks has been studied either as a scored factor based on the number of

influences, or as a single item of family member or friend recommending/encouraging attendance

to mammography. It appears to be more significant in influencing the decision about having a first

mammogram, but the effect on repeat mammography and compliance is less certain'

Knowing another woman who had a mammogram was shown to have an independent effect in an

Australian cross-sectional study but not a IJK cohorl study. Discussing mammography with a

friend had an independent effect for "ever had" but not "had in last year" in one study'
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Other variables studied which focussed on social networks include having a close network of

friends, a confiding relationship or feeling significant others would want them to attend. These

factors were usually associated in bivariate analysis, but the effect did not remain after adjusting

for other factors.

Other influences include source of information about mammography. A UK study found material

obtained in a doctor's surgery was related to attendance, but not other sources of information about

mammography (broadcast and print media, friends/relatives). However, a US study did find that

the broadcast media influenced attendance. The influence of information source on attendance to

the Canadian National Breast Screening study was found to be related to education level, that is,

the type of information most likely to have an effect varied by education level. An Australian

cohort study found no effect on attendance for hearing about screening mammography nor for the

amount of information about screening mammography.

Two intervention studies found that the type of invitation letter used and use of reminders

influenced affendance, but the signatory of the letter did not (doctor versus the HMO director).

Summary

The strongest single predictor is the influence of a doctor in recommending or advising a woman to

have a mammogram. Other normative influences have also been shown to be related but none as

consistently or strongly as that of a doctor's recommendation'

1.8.8 Summary Of Australian Studies On Risk Factors For Attendance

While individual Australian studies were included in the review above by individual risk factors, it

is also worthwhile to bring these together to show the combination of variables studied and shown

to be related to screening mammography in Australia. Further, while overseas studies on

determinants of attendance are informative, their direct application to Aushalian screening

programs may be limited due to differences both in availability and accessibility of screening

services and in the health systems generally.

Prior to the introduction of mass screening and before intensive community recruitment strategies,

a number of baseline surveys were conducted as part of the pilot screening programs. These

studies formed the basis for prospective studies aimed at investigating changes in knowledge and

attitudes to mammography and breast cancer, as well as actions taken.

An Australia wide study was conducted in 1988 which found that 77%o of women had heard of a

mammogram , and l2%o had had a mammogram overall; 1 8olo of women aged 40-49, 19% of those

aged 50-59, 20o/o of ilhose aged 60 -69, and 6%o of those aged 7 0 or over (Hill el al., l99I).

The baseline sr¡rvey conducted in central Sydney prior to the implementation of the screening

program, found that over 80% of women had some experience with breast cancer (knew someone

who had it). Also, most women knew that it was the most common cancer for women in their age

group, but only 6% knew that women in their 60s were at greatest risk (versus 40s or 50s)' Only

half the women had heard of mammography used for screening, and 22Yo of women considered
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themselves susceptible, this proportion being lower in women over 60 than those in their 40s'

About a quarter of the twomen were either very or quite concerned about exposure to radiation, and

this concem was associated with attitude to screening mammography. This study showed that

women in Sydney had some misconceptions about risk, although knowledge of risk did not predict

attitudes or personal susceptibility (Irwig, et al.,l99l). Two years after this survey, and following

an intensive promotional campaign, a second survey showed that most women were aware of the

service (a mobile vaÐ, and there was an increase in the women who knew about screening

mammography to 81%. However, the proportion of women who knew risk increases with age

remained at 6yo. The results also showed that non-attendance was not related to lack of

information, since 73%o of non-attenders \ryere aware of the van's existence compared with 83%

awareness overall. Nevertheless, there was a group of women who still reported no exposure to

information about the service despite an intensive campaign (Turnbull et al.,1992). A follow-up

study found that 30%o had subsequently attended the mobile van, but none of the following

variables predicted attendance; age, education, occupation status, language, knowledge, attitudes'

prior experience, perceived susceptibility, morbid concern about breast cancer or the amount of

information on screening to which a woman is exposed (Turnbull, et al',1995)'

Another report of recruitment to this Sydney mobile service, compared attenders (to the service in

the area targeted by an intensive promotional campaign) with women in the general population

(using data from the Australian Bureau of Statistics 1986 census for the latter). Although the

number of variables for comparison was limited, this study found that higher education was related

to attendance, but employment status and racial origin was not - women from non-English

speaking backgrounds were just as likely to attend as women from English speaking backgrounds

(Adelson et al.,1992).

A study relating to a fixed-site service in Melbourne, found that beliefs in the desirability and

efficacy of mammography, feelings of susceptibility, and a belief that health is controlled by

chance, predicted intention to attend (Cockbum et aI.,l99la)'

A recent study in Victoria specifically examined the effect of socio-economic status on screening

behaviour. It found that although status predicted knowledge and beliefs, it had no effect on actual

or intended mammography behaviour (Savage and Clarke, 1995a) and (Savage and Clarke, 1995b)'

A survey of knowledge, attitudes and behaviour prior to the implementation of the screening

plogram in Cannington, Perth found high levels of awareness about mammography and a positive

attitude towards screening, with nearly 80%o expressing a willingness to participate in free

screening (Fitzgerald and Moore, 1990). Another paper on this study identified the need to

translate these positive attitudes to behavioural action and to better educate women about risk

factors. It was suggested that further research was required specifically on non-attenders some

time after programs had been implemented (Diamond et a1.,1990).

1.8.9 Summary of research on predictors of attendance

Although the research shows some commonalities, important variations are also apparent' The

numerous studies reviewed are an indication that much still needs to be understood about

predictors of attendance, and in particular barriers to screening mammogfaphy' These studies seek
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to explain why the uptake rates are not higher. The intervention studies reviewed show the extent

to which attempts have been made to increase utilisation. The success of these interventions

varies. Although some factors have been shown to consistently predict initial attendance, re-

attendance or uptake after an intervention, the results are rarely universal. It is often the case that

just as many studies report a lack of an effect as those that show an association' Making

comparisons is further complicated by classification variations, such as the precise age range being

studied and which group is defined as 'younger' or 'older', the type of study design and the

specification ofthe predictor groups ("ever had" versus "never had", "had in past year" versus "did

not have in past year", etc).

Further, even where a significant effects were detected, some studies have found an association

opposite to that found in most other studies. Reasons for apparently opposing findings or

inconsistent findings include variations in definition and in study design. However, some

variations may reflect real underlying differences. It is clear that further work is required to tease

out real effects from those ofsample design, and the effect ofsituational factors.

Comparison of participants and non-participants in the HIP trial, found that participants tended to

be younger, better educated and more likely to be Jewish (than Catholic) compared with non-

participants. It was suggested that the socioeconomic differences observed were likely to be

understated since only women with telephones were included in the sample on non-participants

(Fink er aI.,1968).

There also appears to be some national or cultural differences. For example, cost was found to be

a significant barrier in the US, but is not an issue in other countries where screening mammograms

have been provided free or at low cost. Cultural variations are demonstrated by the types of factors

reported as relevant in different countries. For example, a study in Italy reported that God and

Destiny were seen as important in matters of health by both attenders and non-attenders (Gordonel

at., l99l). This contrasts with other countries where women generally feel more in control of their

own health, and moreover the level of control distinguishes attenders and non-attenders.

A major problem with many of studies reviewed was small sample sizes and therefore lack of

power to detect differences even if they existed. Also, the response rate was often very low which

would contribute to the problem of small sample size, but also possibly introduce bias. If survey

non-responders are different from responders, then differences between attenders and non-

attenders may be greater than depicted by the women surveyed. It is reasonable to assume that

non-responders to surveys about mammography screening are more likely to be non-attenders, and

in particular the least likely to be encouraged to attend. Hence, attempts to increase response rates

to such studies are critical.

Overall, the variables listed below usually were found to be associated with participation to

mammography screening. However, as shown in the more detailed analysis above, by individual

variables, the results are far from consistent. For example, no clear socio-demographic profile of

attenders versus non-attenders is evident, while for other characteristics, particularly knowledge

and beliefs, there is evidence of overlap between attenders and non-attenders. The beliefs that act

as barriers have been found to have more discriminatory power, and have therefore been separated

out in the review. The variable with the highest odds ratios and therefore the single strongest

predictor associated with mammography use is a doctor's recommendation. A recommendation
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from a doctor emerged as the most important reason for having a mammogram and lack of

recommendation was a very important reason for non-adherence. However, the strength of the

association varies. One study reported that women of higher socioeconomic status (defined by

higher education and income) were much less likely to report doctor influence as an important

factor than women of lower socioeconomic (Kruse and Phillips, 1987).

The italicised notation in brackets shows the group most frequently associated with higher

participation.

o sociodemographic: age $tounger); marital statt;¡s (møtied); educalion (higher); employment

(employed); occupation Qtrofessional); income (higher); social class (higher); ethnicity (white

Caucasian); religion (Jews and Catholics), household size (inconsistent), residential type

(single home)

¡ health status: self-rated health (higher rating),limitations on activities, disabilities, acute and

chronic conditions (few er I imit at i on s / di s abil it i es / c ondit i on s)

o other health behaviours; pap smears, breast self-examination, dental check-ups, smoking,

exercise, diet control, seat belt use, clinical breast examination, utilisation of medical services

(more likely to use other preventive measures and health services)

. experience with mammography: previous mammogram, future intention to have mammogram,

experience of last mammogram (had previous mammogrdm and experience good)

o motivation and psychological health: self-esteem (higher), sense of control over health (believe

have control), satisfaction with health care (søtisJìed), psychological profile (less anxious, more

in control)
o knowledge about breast cancer and mammography; knowledge that risk increases with age,

knowledge of incidence of breast cancer, knows purpose of mammography and that symptoms

not needed to have a mammogram, knowledge of screening guidelines (generally greater

knowledge, but often both qttenders and non-attenders lack lonwledge of riskfactors especially

age most at risk)
o perceived vulnerability to breast cancer: perceived susceptibility (feel more susceptible),

perceived seriousness (perceive as serious), concern or worry about breast cancer (more

concerned)

o experience with breast cancer: personal and family history of breast cancer or breast disease,

relative/friend with breast disease, discussing breast cancer with friends/others (had contact

with women with breast disease or personal experience and discussed with others)

o perceived barriers: fear of finding cancer, fear of radiation, embarrassment, concern about pain

or physical discomfort, anxiety about mammography, not wanting to 'look for trouble' (/ess

concerned, les s anxi ous, p erceiv e few er b arriers)

¡ other attitudes/beliefs about mammogïaphy: perceived efficacy and safety of mammogtaphy,

belief that mammography beneficial and necessary, belief that breast cancer curable, wanting

reassurance (mammography fficacious and benefits outweigh costs, wants reassurance)

o structural barriers: cost(not concerned about cost), health insurance coverage (insured), access

- convenience, distance, transport (have greater access or perceive services as accessible)

o normative influences: recommendation of important others - especially doctors, social

networks/pressure, source of informati on (more tikety to have recommendation or be influenced

by important others)
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1.9 DEFICIENCIES IN CURRENT RESEARCH

1.9.1 Research on Differences by Type of Attender and Non-attender

Most studies compare all attenders with all non-attenders, but neither group is homogeneous. In

the US where several studies have measured compliance to the guidelines, it is should not be

overlooked that the comparison groups vary from study to study, and both compliers and non-

compliers form diverse groups. Some measure compliers as women who have had a mammogram

in the last year (US guideline for women 50 and over). In this case, non-compliers would include

'women who have never had a mammogram as well as those who have had one or more greater

than a year ago. Others measure compliance over a number of years. Again the non-compliers

range from women who have regular mammograms, but not annually to those who have never had

one, nor intend to have one. Where various levels of compliance were examined within studies,

clear differences were evident. One such study found that different variables predicted attendance

in the last year (complied to guidelines) from attendance in the last five years (Champion, 1994b).

The lack of consistency in the research results can be partly athributed to treating attenders/non-

attenders or compliers/non-compliers as homogeneous gloups. However, the few studies that have

studied various sub-groups have demonstrated clear differences between them, and that further

research is required in this area.

A UK pilot study of mammography compared three groups of women; attenders after invitation to

mammography screening, non-affenders (rejectors) after a second invitation, and self-referred

attenders. (Hobbs et al.,1980). Differences were found between all three groups, and the clear

differences shown between acceptors of invitations and self-referred show that invitations

encourage attendance from women who might not otherwise use the service. It was suggested that

use of personalised invitation strategies can reduce the effects of age and eliminate the effect of

social class, since self-referred women are clearly not representative of the population. Another

UK study found that women who made an appointment but failed to keep it differed from other

non-attenders, and suggested they may be under considerable social strain (Hunt et al',1988).

A study in Israel compared three groups of women - self-referred or spontaneous attenders,

induced attenders (through personal invitation) and non-attenders. The focus of this study was on

psychological factors. The researchers found that the scores obtained on a range ofpsychological

tests (broadly grouped as emotions, personality haits, self-concept, mental health and health

attitude) were similar for both groups of attenders, indicating that women who subject themselves

to breast-screening tests have a specific psychological profile. However, on a number of these

tests the induced sample had more extreme scores than the spontaneous group. In particular, the

induced group had higher anxiety levels than both other groups, but were also found to be at higher

risk; 61% had first-degree relatives with cancer, compared w1th28%o for spontaneous attenders and

35%o for non-attenders. The authors postulate that these women repress their anxiety, become

defensive and avoid screening. The personal invitation with messages of "we care about you

personally" was said to reduce their level of anxiety (Chaitchik and Kreitler, 1991).

A study in the US on attendance to mammography screening compared self-referred women with

physician-referred women (Reynolds and Jackson, 1991). The self-referred women were more

likely than the physician-referred women to; have a higher income, be college graduates, consider
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their health as good or excellent, have a friend with breast cancer, believe that breast cancer could

be cured, be less worried about radiation, to consider S50 an appropriate charge for a screening

mammogram. They were also more likely to perform other health promoting practices, but this did

not reach statistical significance'

A study which compared participants in the HIP trial according to the amount of effort required to

recruit them, found that women in the minimum effort group (requiring only one mailing) were

more likely than the increased effort group (requiring additional letters and/or telephone contact) to

participate in all four screenings offered (Fink and Shapiro, 1990)' No difference between the

groups was found in relation to age, race, employment status, or travel time to the screening site'

Nor were there differences in beliefs about screening generally, although the minimum effort group

was more likely to express concerns about breast cancer and to report breast symptoms. However,

women in the increased effort group were more likely to have lower education and income levels,

and to have received fewer medical services in the previous year. They also reported poorer health

status and were less likely to have a regular physician. All groups were familiar with the setting in

this study, possibly explaining partly why greater differences were not found between the groups'

It was suggested that when screening is offered in unfamiliar settings the differences may be

greater between ready and reluctant participants.

Another study, found it useful to differentiate between two gtoups of non-participants following an

offer of low cost screening in the worþlace - those who had had mammogram in last three years

and those who had not; differences were found between all three groups, that, is, the two groups of

non-participants and participants (Rutledge, et al., 1988).

1.9.2 Repeat Screens

It is important that women are not only encouraged to attend for screening mammogfaphy in the

first instance, but to retum for repeat screens regularly. There is a dearth ofresearch investigating

the continued adherence to repeat mammogtaphy. A number of overseas studies reviewed

conducted separate analyses for having a repeat mammogfam' but these were mostly of cross-

sectional design. A US study reported in 1991 found that even thenT}Yo of women aged over 50

had had a mammogram, but only 20Yo had regular mammograms, defined as two in the last two

years (Zapka et a1.,1991). The problem with the US studies that measure compliance to the

guidelines in relation to repeat screens is similar to that noted above, in that compliers and non-

compliers each comprise a diverse group' Some'compliers will have only had one mammogram

while others would have had several repeat mammograms. If compliance is measured in terms of

annual screens (as was the case in some studies), then women having regular biennial screens' as

recommended in Australia, would be considered non-compliers.

As would be expected, a factor that has consistently predicted re-attendance from studies that have

specifically studied this, is previous mammography screening experience' However' more

information is required on why women do not re-attend after an initial screen. No Australian

studies have been reviewed on factors that predict whether women have repeat mammograms.

A Canadian study explored women's attitudes to breast screening after participation in the

Canadian National Breast Screening Study. A comparison of active respondents (attending 2 to 5
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screens) and dropouts after the first screen found that the dropouts were more likely to complain

about pain from mammogfaphy, be less interested in BSE, and in screening' Dropouts were also

more likely to report distance as a problem, and expressed more negative comments about the

competence, courtesy and promptness of the screening visit (Baines et al',1990b)'

A study in Britain examined how women's previous mammoglaphy screening experiences impact

on their responses to an invitation to a second screen. Although more non-attenders (34%) than

attenders (25%) found the previous experience painful, the difference was not statistically

significant. Compared with women who re-attended, women who did not re-attend were

signifrcantly more likely to report that the previous screening test was embarrassing or distressing,

and less likely to have found the clinic staff helpful or the visit worthwhile or reassuring'

Attenders ìwere more likely to agree with the statement that screening can detect problems at an

early stage, and more likely to disagree with the statement that it is not important to be rescreened'

previous screening results did not have an effect on attendance status (Orton et al.,l99l)' Another

UK study suggests that compliance to the second round of screening varies by initial recruitment to

the first screen; reattendance was higher amongst self-referred women that invited women

(Williams and Vessey, 1990)'

1.9.3 Reasons for Non-attendance

The literature review showed that the most important factor in determining attendance was a

doctor's recommendation. Yet even after a doctor's endorsement a significant proportion of

women failed to attend, as evidenced by randomised intervention trials of active encouragement by

doctors and the issue of invitation letters direct from doctors'

To supplement the statistical analysis of predictors of attendance, the value of qualitative

information should also be pursued, in particular to investigate the underlying reasons for non-

attendance, Such information, obtained through focus groups or open-ended questions at

interview, can then be used to develop quantitative analytical studies. Studies which elicited

reasons for attendance or non-attendance in a less structured format are summarised below'

Women who declined an invitation to the UK Edinburgh trial gave the following main reasons for

non-attendance; practical problems (domestic situation, transport, worÐ; psychological (fear'

worry, anxiety; feeling mammogïaphy was not necessary, fatalism); dislike of all things medical;

procrastination (Maclean et a1.,1934). It is also important to ask rwomen why they do attend'

Another early LIK study found the main reason given for attendance was to seek reassurance' while

the main reason for non-attendance was practical diffrculties, followed by 'lack of interest/not

needed, (French et al., lg82). A prospective IIK study showed that non-attenders to screening

mammography (usually studied as a homogeneous group in most studies) form a heterogeneous

group with quite different reasons for non-attendance. The group who made an appointment but

subsequentþ failed to attend were more likely to report health problems than attenders' those who

declined the invitation and those who did not respond at all; it is suggested that these women may

be under considerable social strain making it difficult to keep appointments. Those who declined

the invitation considered themselves in very good health, suggesting that they may consider

screening unnecessary since they feel well. However, a problem with this study was that' as

expected, the retum of questionnaires was also related to attendance status (Hunt, et al', 1988)'
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The NCI Breast Cancer Screening Consortium (1990) which reported on seven large studies in the

US found reasons for non-participation varied for different gfoups of women, particularly those of

varying education and income levels.

A study in Norway found that most frequently reported reason for non-attendance was lack of

opportunity. Other reasons given, in order of frequency, were; not wanting to participate, fear of x-

rays, concern about pain, not receiving the invitation, fear of discovering breast cancer' and the

potential of having a male examiner (Gram and Slenker, 1992). A study in Italy found that the

most common reasons for non-attendance were; belief that screening is unnecessary (38%),

practical reasons (Ig%), fear of cancer being found (16.5%), and posþonement and laziness

(I3%). Non-attenders also reported that mammography was painful, dangerous, troublesome, and

embarrassin g (ll-22% response to each of these). Access was not considered a problem, and most

of the non-attenders were not interested in future invitations. The authors suggest that attitudes and

behaviours may be difficult to change, since their program had been ongoing for 20 years, and the

only way to increase participation may be through coercion. They also state that local factors play

a role in non-attendance, and should be evaluated in each local setting (Ciatto et aI', 1992). In

another study in Italy, the principle reasons given for not attending were lack of intereslno breast

symptoms, lack of information , fearlworrylattxiety, practical (work or family commitments, health

problems, away at time of invitation), and recent physical/mammographic breast examination

(Donato et al.,l99l).

In the US a randomised study was unable to show any benefit from a mail-out intervention in terms

of encouraging attendance in the 12 month intervention period, even after adjusting for the effects

of other variables (Bastani, et al., 1991). It was suggested that before an intervention could be

effective, underlying barriers needed to be addressed. Information was elieited from both the

intervention and control groups on reasons for adherence/non-adherence, and the combined

information reported. This showed differences between attenders and non-attenders (from either

the intervention or control group) which were not found between the intervention and control

women. The main self reported reasons for adherence, in order of importance, \¡/ere;

recommendation from a doctor (460/o gave this reason), breast problems or symptoms, (19%), and

routine check-up (17%) , age (3%o), family history (2%o), and influence of the print and broadcast

media (2Y"). The main reasons for non-adherence considered very or fairly important were;

perceiving oneself as asymptomatic and healtþ (60%), cost, inconvenience, lack of

recommendation from a doctor, concern over radiation, and fear of finding cancer' Contrary to

expectation, nearly 90% stated that pain or embarrassment were not at all important. This shows

that despite intensive efforts to promote screening, some women are not getting the message about

the need to have a screening mammogram in the absence of symptoms.

A survey of non-participants in the organised screening progtam in New Zealand showed that

apathy,lack of concern and lack of perceived need were the main reasons for non-attendance.

Others included fear of a positive result, lack of encouragement from a doctor, and lack of

knowledge about screening (Munn, 1993).

The qualitative studies of attenders or non-attenders are useful in helping to better develop the

underlying constructs being tested in comparative analytical studies. They also supplement the

comparative analyses, and can provide useful additional information, since statistical modelling
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requires reduction and categorisation of data. However, these studies alone are not sufficient in

eliciting potential factors which predict attendance to mammography screening, since it is not

known if factors considered important by women targeted by a specific screening program, also

apply to the group not studied.

Clearly, a multi-faceted approach is required to provide a complete evaluation of predictors to

mammography screening, and the recognition that the population being targeted is not

homogeneous. This thesis aims to study the various subgroups, within the broad group comprising

those being targeted by the national screening program. While the study focuses on the South

Australian component of the program and populations specifically targeted by the SABXRS,

populations and mammography outside the program are also examined to provide a comprehensive

overview of factors that may impact on the success of the program.
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CHAPTER 2 STUDY CONTEXT AND OBJECTIVES

2.I CONTEXT

2.1.1 General Overview

Chapter 1 ascertained that breast cancer is the most common malignancy in Australian women with

no improvement in survival rates over the last 50 years. It is now widely accepted that screening

mammography can reduce the breast cancer mortality rate by at least 30%o in asymptomatic women

aged 50 years and over. Published results from the first screening programs in Victoria (Essendon)

and South Aushalia indicate that key process qualitative standards, such as detection of small

cancers, the positive predictive value of an abnormal mammogram and the number of benign to

malignant biopsies, are being met (The Essendon Breast X-Ray Program Collaborative Group'

1992; SA Breast X-Ray Service, 1995). In order to achieve the reduction in mortality from breast

cancer shown in the randomised controlled trials overseas, it is critical that attendance rates are

high. No screening service in Australia has yet achieved a participation rate of 70% of target

vr'omen, defined in the National Program for the Early Detection of Breast Cancer (1994a) as the

proportion of the target population screened within the previous 27 months (allowing some leeway

around the 24 month screening interval)'

While mammography has been shown to benefit those who attend in terms of less drastic treatment

and reduced mortality from breast cancer, the success of an organised screening program at the

population level depends on the overall participation rate. It became evident during the early

implementation phase of the SABXRS that it could not rely on 'spontaneous' bookings to achieve

acceptable participation rates. Thus, the Service moved towards personal invitation strategies,

initially using general practitioner (GP) lists and later the electoral roll, for recruitment. It has been

suggested that only 15 to 30o/o of women will voluntarily attend for breast screening (Chaitchik and

Kreitler, 1991).

The literature shows that most women lnow about mammogfaphy, yet a significant proportion are

not presenting for it. Policy makers need to better understand which women are not presenting and

why. Although the literature on participation is extensive, it is clear that further research is needed

that will inform on the best strategies to motivate women in the target population to participate

initially and on a continual basis in organised breast cancer screening programs. Having a

mammogram requires a healtþ asymptomatic woman to actively submit herself to the procedure in

the belief that it will be beneficial. Hence, much of the research has focussed on behavioural

models of preventative health behaviour'

It is evident that non-attenders are not a homogeneous group and reasons for not presenting vary for

different groups (see Chapter 1, 1.9.1 & 1.9.3). Apart from understanding the users (and potential

users) of screening services, attention must also be focussed on the providers. Screening services

differ markedly from diagnostic services in that they are for apparently well women. The vast

majority of the population will not attend voluntarily without prompting' Providers must

incorporate into their policies the needs of the clients to ensure the services entice women to attend

and return for their mammograms.
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The application of mass screening in the Australian setting and its cost-effectiveness are still issues

for debate. Low participation has implications for both overall effectiveness and the cost-benefit

ratio. While screening in Australia was determined reasonable value for money on the basis of the

pilot studies in the SECU report (Australian Institute of Health, 1990), any divergence from the

assumptions made regarding particip ation (70o/o for women aged 40-69) would invalidate the

estimates.

Although a national screening program has been established in Australia, some women choose to be

screened outside the program. It is crucial that account of these rù/omen is taken when calculating

participation rates. At present the only estimate of the extent of this is from Medicare claims for

radiographic examination of both breasts. In theory, women cannot claim on Medicare for

screening, unless they have a family history of breast cancer; in the absence of symptoms this is in

effect screening, but more importantly the level cannot be gauged since the definition of "family

history" is loose, allowing a varied interpretation' Also, it is suspected that some of the

,,diagnostic" cases are in fact screens, only requiring a doctor to certifu that a "problem" needs

investigation. It is difficult to ascertain the extent of such informal screening outside the program'

The SECU evaluation (Australian Institute of Health, 1990) reported that between 1985 and 1989

there was a rapid rise in the Medicare claims for mammography, especially in women aged 40-49'

In the four years prior to implementation of the national program' there was a 400o/o increase in

Medicare claims for bilateral mammography for women in their forties' Thus, the decision to

include these women in the program rù/as a pragmatic one, given that a high proportion were being

,screened, anyway. The NPEDBC released an information statement in 1992 which stated that

while women aged 4o-4g comprised 36% of women aged over 40, they accounted fot 48%o of the

Medicare claims for bilateral mammography.

A recent evaluation of these Medicare claims found a steady increase from 1988-89 to a peak in

Igg}-g3 for Australia as a whole, with a decline for the first time in 1993-94 (National Program for

the Early Detection of Breast cancer, 1994b). In South Australia the peak was in 1990-91'

reflecting the more rapid and geographically extensive implementation of the program in this state'

Nevertheless, it is evident thal a significant amount of informal screening occurs outside the

proglam. This can only be measured by knowing the reason for which mammoglaphy was

requested, which is not available from the Medicare data. The example of cervix screening

demonstrates that screening outside the formal organised programs is inefficient (Chapter 1, 1'4'3)'

This thesis includes a series of state surveys which will show to what extent women are having

screening mammograms outside the accredited national program' This may indicate a need to

educate tù/omen and doctors about the importance of participating in an organised program that

provides specialist expertise and can ensure adequate quality assurance standards are met'

The SA Breast X-Ray Service (SABXRS) is the south Aushalian component of the National

Program for the Early Detection of Breast Cancer (NPEDBC). Apart from specifying a target of

recruiting 70%o ofwomen aged between 50 and 69, amaior aim of the NPEDBC is that attendance

by women from Aboriginal and non English speaking backgrounds should be in proportion to their

representation in the population. From a public health perspective, it is important that both high

participation rates are achieved, and a cross-section of the population is recruited' The literature

shows that women at high risk of breast cancer on the basis of family history of breast cancer or
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personal history of breast disease do feel more susceptible, and are more likely to attend for

mammograms (Appendix B, Tables 84.5 and 84,6). However, since no more than 25o/o of women

who develop breast cancer have any of the known risk factors (apart from age), reducing breast

cancer mortality will not be possible by targeting only high-risk women. There is a need to increase

the appropriate perception of risk among the general population of women, since the most

important risk factor is age.

2.1.2 Recruitment to the SABXRS

During the first two years of operation, the SABXRS had limited screening capacity with only three

clinics, each offering screening on four half-day sessions a week. Yet after only a few months the

Service found that it could not rely on 'spontaneous' bookings to achieve acceptable participation

rates, These slowed down even in areas with relatively intensive broadly based, non-personalised

strategies such as media promotion, talks to women's groups and general practitioners, letter-box

drops and displays in surgeries and other health or retail outlets. Hence, the SABXRS moved

towards more active and "individualised" recruifinent strategies using registers such as GP listings

and the electoral roll.

In South Australia, the first personalised method of recruitment tried by the SABXRS was the use

of GP listings. Women aged 50-64 (the target population at the time) were mailed a personal letter

of invitation on the general practice letterhead which included a message of support for the

SABXRS and basic information about screening mammography. They were offered a specific

appointment date and time at the nearest screening clinic, and a pamphlet about the Service was

enclosed. The first invitations from the initial GP practice that cooperated with the SABXRS in this

manner were sent from September 1989, six months after the Service commenced operation. Four

additional GP practices joined in February 1990, March 1990, July 1990 and November 1990. A

total of 2 200 GP invitations were issued, the last of these being mailed in March 1991 '

In November 1990, the SABXRS commenced using the electoral roll for recruitment purposes' A

personalised letter of invitation is sent to women direct from the SABXRS' Initially an appointment

time was offered as with GP invitations, but since March 1991 only a date has been specified and

women are required to telephone for an appointment time. Although specific appointment times on

the letter resulted in marginally better response rates, the fluctuation in response made organisation

of service provision less than optimal. More letters were issued than available appointments to

allow for a certain level of non-acceptance, however this could only be based on average tum-out'

Hence, on some days more than the expected number would attend while on other days the

response was lower than expected. As the need arose to re-invite rwomen due for their second

screen early in 1991, very few personalised invitations using the electoral roll were sent out until

late l99l when the Service opened two new screening services'

Figure 2.1.1 below shows the overall response for new clients by recruitment type, from the

commencement of the program in January 1989 to 30 June, 1992. This earlier data is used in this

graph to examine the response at the time when the SABXRS did not rely disproportionately on any

one strategy. That is, during this period a range of strategies was tried by the Service. The data in

Figure 2.1.1relate to the first outcome after the initial contact with the service. Because the initial

contact is different for spontaneous clients and invited clients (invitees), the meaning of the
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categories along the X-axis necessarily differs. For spontaneous clients whose initial contact was to

make an appointment, 'responded' refers to those who kept their appointment. For invitees whose

initial contact is a letter from the SABXRS, 'responded' refers to those who rang the service and

made an appointment (however, they may have later cancelled this appointment or failed to attend

on the day). For spontaneous, those who 'cancelled' refers to those who rang to cancel their

appointment, while invitees rang to cancel the invitation (that is they do not wish to make an

appointment). For spontaneous clients, 'failed to attend' means they did not keep their

appointment, while for the invitees it relates to those who made no contact with the Service (did not

respond to the letter) . 'Lelter returned', applies to invitees only and relates to those cases where the

invitation letter was returned to the Service. Some of those who failed to attend may also have

failed to receive their letter, but the Service has no information about this. It should be noted that

the invitation outcomes of 'cancelled' and 'failed to attend' includes women who would not have

been eligible for the service at the time (mostþ because they had had a recent mammogram).

Data for electoral roll invitations are shown separately for women invited to attend clinics in the

city (Adelaide) and those invited to attend the mobile service in country areas. General practitioner

invitations were only issued to women residing in Adelaide. For GP invitees, about 62%o of women

sent an invitation actually made an appointment. Electoral Roll invitations yield lower acceptance

rates in the city than GP invitations, but in the country the participation rate is similar.

Figure 2.1.1 Initial Response by recruitment strategy for new clients to the SABXRS (Jan

1989 - June 1992)
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A proportion of those shown as 'responded' in Figure 2.1.1 do not actually attend. Figure 2'l'2

shows the proportion actually attending within 90 days of the appointment date for the Spontaneous

clients or 90 days from the date invited to attend for Invitees. An additional category has been

included (Re-invitees) so that all methods of recruitment for new clients are covered. Re-invitees

include 2 groups; those sent a second invitation a year after failing to respond to a GP or an

electoral roll invitation, and spontaneous clients who did not keep their appointment (also sent a

year later). Only data from 1992 are shown, as the limited capacity prior to this often meant delays

of more than three months, reflecting Service not client problems. In fact, during the middle of

1991, the waiting time was as long as 6 months. As indicated earlier a major expansion occurred in

late 1991. It can be seen that most women who book spontaneously actually attend within 3

months. A higher proportion of electoral roll invitees attend in the country (invited to the mobile

service) than the city, and the response in the city declined markedly in 1994. Also, it can be seen
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that the re-invitation a yeú later is effective in recruiting more new clients, but the success was

halved in 1994. These data suggest that by 1994, the population of women who could be recruited

readily was already being depleted, and those who have not yet attended the SABXRS may be

difficult to recruit.

Figure 2.1.2 Attendance by recruitment type at the SABXRS by year
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Unless women who initially do not respond to an invitation attend, the Service may exhaust the

supply of potential recruits from the electoral roll. In most areas of the state, all women on the roll

have already been invited at least once. Updates of the roll will provide some new potential clients,

but not sufficient to maint¿in an acceptable level of participation in the future. The time is

imminent when more specialised recruitment strategies will be necessary to attract initial non-

responders to invitations. Already one of the full-time screening centres opened in October 1994 is

unable to fill the available appointments.

The success of an organised screening proglam depends not only on the initial recruitment of

\ryomen into the program, but also the ability of the proglam to ensure they return for repeat

mammograms. The SABXRS invites women (not found to have breast cancer) to return for a

repeat mammogram every two years. A small proportion are invited annually - rù/omen in their 40's

with a strong family historyl and any woman with previous breast cancer. Without invitation, it is

suggested that few would reattend voluntarily (Chaitchik and Kreitler, 1991). Yet even by

invitation a significant proportion fail to return. For women aged 50-69 who had their first screen

in the period llllgl to 3014192, 77.5% had returned for a second screen within 27 months, the

National program's definition of a rescreen (24 month screening interval plus 3 month window).

For women aged 50-69 who had their second screen during the same period, 87 '4% had returned

for their third screen within 27 months. On this basis, it can be expected that about 670lo of women

recruited will remain clients of the Service at Round three (874% of 77.5%o). The rescreening rates

for the second screen are comparable to those obtained in the HIP trial, but not as high as the

Swedish two-county hial (Table 1'4.1)'

2.1.3 Rationale for StudY

Irrespective of mode of booking with the SABXRS, a significant proportion of women do not

attend. Among women who receive unsolicited invitations, a significant number fail to attend

' Strong family history is defined as follows: has first degree relative (mother sister or daughter) with a)

cancer diugrror"d before age 50, or b) bilateral cancer at any age, or c) more than one fust degree relative

with breast cancet
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without notice or cancel their appointment. This occurs to a lesser extent among v/omen who book

of their own volition, but nevertheless a proportion of these rwomen also fail to attend without notice

or cancel their appointment; it has been suggested that this group of non-affenders may be under

particular social strain (Hunt et al., 1988). The literature suggests that non-attenders should not be

treated as a homogeneous group, and that further research is required in this regard (Chapter 1, 1,9).

From the research overseas, as well as that conducted in Australia to date, it is evident that different

strategies will be required for different groups of women, and for women at different stages of
readiness. For example, it was found that different variables predict the behaviour of younger and

older women, women of different educational levels, and women from different socio-economic

groups and so on. Further, from the few studies that have not treated attenders and non-attenders as

homogeneous groups, it is evident that there are significant inter-group differences. From this

variation we can conclude that various recruitment strategies attract different groups of women, and

more research is required to differentiate these groups in Australia. If non-attenders are to be

encouraged to attend, their diversity needs to be better understood. Surveys of non-attenders

indicate at least some of these women can be encouraged to attend (Rimerel a1.,1988), but more

research is required to identifu these women. Some may be encouraged with little effort while

others may never be encouraged. The authors of a paper describing the Florence screening

program in Italy, after it had been operating for 20 years, suggest that it may be difficult to recruit

those who had still not attended at that point (Ciatto et a1.,1992).

Even prior to the implementation of the NPEDBC in Aushalia, it rwas recognised from the

experience of the pilot programs that "a single broad-based recruitment plan for the whole nation

would not be feasible. Individualised strategies tailored to specific gfoups and areas are required"

(Aushalian Cancer Society, 1990). Even with intensive promotion campaigns in localised areas in

Sydney, Melboume and Perth, these programs fell well below the70%o target (Chapter 1, 1.5.1).

While studies from other countries which have embarked on national screening programs are

informative, the results cannot be applied directly to the Australian situation given the contextual

variations as well as cultural differences. The US from which most of the research originates, has

an entirely different model of service provision, hence the validity of the US studies for Australia

needs to be questioned. The US does not have a universal national screening program, but a series

of programs offered in a variety of situations, mostly arranged by health insurance organisations,

but also by other organisations to cater for the non-insured such as health or community centres.

The funding arangements also vary significantly from those in Australia, as well as the

recommended screening guidelines, thus studies on compliance will have a different time reference.

It is likely that a different group of women will be compliers to biennial screening (Australian

recommended interval) than to annual screening (US). Variations also apply to other overseas

countries from which the literature has been drawn. The UK for example, offers three yearly

screening and recruits largely from GP registers.

The results from the literature review are ambiguous. This ambiguity was evident both within and

between countries. Factors found to be usually significant in determining screening behaviour in

the US for example, were either not significant, or had the opposite effect in the UK. Information

about existing attitudes, knowledge and experience from previous research has been used to

develop intervention strategies, but these have had varying degrees of success. Further clarification

is required in order to translate the results of research studies into interventions. The comparison of
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all participants and non-participants as homogeneous groups is suggested as a major problem in the

applicability of much of the research into planning. Further research is required by various groups

of attenders and non-attenders, and more detailed information on reasons for non-attendance both to

initial screens and repeat screens. These issues will be incorporated into this study'

Other Australian studies provide a good basis on which to build. The application of the results to

the SABXRS is limited however, as these studies have usually focussed on localised populations'

Moreover, the SABXRS differs from other Australian screening programs in significant ways. In

particular, a state-wide service was offered from the start, and the organisational structure of the

South Australian program is quite different from others as outlined in Chapter l, l'3'2. To the

investigators' knowledge, no Australian studies have been conducted in the areas identified as

deficient in the research in section 1.9, that is to evaluate various groups of attenders and non-

attenders in a systematic way, and determine more detailed information as to why'women do not

attend. Nor have previous Australian studies examined in detail re-attendance after a first ..teett'2

The research from the Sydney studies reported in the literature review found that there was a group

of women who despite an intensive campaign still reported no exposure to information about the

screening service. The authors state that "it will be necessary to investigate why these women have

not been reached", and suggest that qualitative studies that identify their social networks would be

useful (Turnbull et al., lgg2\. The researchers in Western Australia also suggested that further

research was required specifically on non-attenders some time after programs had been

implemented (Diamond et a1.,1990). This study will address these issues.

2.2 STUDY AIMS AND COMPONENTS

2,2.1 Aims and HyPotheses

The aim of this study is to determine profiles of women not attending for mammography screening'

both in general and specifically to the SABXRS. It evaluates predictors of attendance to

mammography screening using various sources of information and examining different subgroups

and approaches to recruitment.

Given the general consensus about the value of screening mammography in women aged 50 years

and older, the issue is no longer whether mammography is effective, but how to encourage women

to participate. This study provides the most comprehensive assessment of recruitment to

mammography screening in Australia, and is a timely initiative given that the National Program for

the Early Detection of Breast Cancer is about to embark on a significant expansion phase.

A range of studies will be used to examine predictors of attendance both to the SABXRS and to all

breast cancer screening. Data from community surveys will determine whether particular segments

of the population are not being successfully recruited and analyse general predictors of attendance'

They will also show if a significant proportion of the target population is receiving screening

2 More recent Australian research has been published since this chapter was written. Given that the studies

comprising this thesis were informed by the state of knowledge at the time, it was not considered appropriate

to update ihis chapter. Rather, the more recent Australian research will be incorporated into the final chapter'
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mammograms outside the nationally funded program. Screening outside the program impacts on

the ability to recruit the target population; screens performed outside the progtam must be taken

into account in calculating participation rates.

However, given that Australia has established a national program to provide screening

mammograms to all eligible rù/omen in Australia, and that screening is not (ostensibly) available

within the Medicare system, it is critical to focus on predictors of attendance to this program. Many

of the women defined as "non-attenders" in the community surveys (those who have not taken

advantage of screening services offered) may need little or no prompting to attend' Therefore, a

detailed analysis of women who have made a conscious decision not to attend (after making an

appointment themselves or being offered one from their doctor), is critical in developing

specifically targeted strategies, and is the focus of this research. Fallowfield et al', (1990) state that

a woman's decision not to attend is made in the context of her social circumstances' attitudes and

beliefs, and the interplay of the factors affecting compliance and regular attendance are

fundamental issues which must be thoroughly investigated if the national screening program in UK

is to be successful. These issues are just as fundamental in Australia.

The various studies include surveys using instruments that include both structured questions, as

well as open ended questions that seek reasons for attendance and non-attendance and general

comments to help develop recruitment strategies and improve the service provided. Intention to

participate will also be asked since the literature review found that intentions predict actual

behaviour. In one of the studies, it will be possible to validate intentions against behaviour.

Mammography utilisation outside the Service will be based on self-reports in face-to-face

interviews in women's homes. Evidence from the US shows that self-reports of mammography use

are reliable (King et at.,1990); (Fox et al.,l99I). Another study in the US found that interview data

estimated significantly higher proportions receiving mammograms than a medical records audit in

poor areas of Chicago (Whitman et al., 1993). This study used two separate samples to draw this

conclusion; one estimate was made from an audit and another from interview (women's ans\ryers

were not checked against records). If this result was in fact valid, it suggests that the reliability of

self reports may vary by population groups. For the surveys of SABXRS clients in this study, self-

reports can be validated against client records.

This thesis will discuss how the SA breast X-ray Service can utilise the results generated to achieve

and maintain high attendance by women who will most benefit from the program. By ascertaining

reasons for non-attendance amongst various groups recruited from a range of methods, it can advise

on ways of reaching particular segments of the population. A range of acceptors and rejectors of

the Service will be studied. Rejectors include those who may require little effort to recruit (for

example those unable to keep an appointment due to ill health or absence) through to those who

have already declined an invitation on two separate occasions.

personalised invitations are recognised both in SA and interstate as the only way to achieve high

attendance rates in the target population. However, unless some of the 50% or so of women who

initially choose not to attend are eventually recruited to the program, it will fail to achieve the target

of reducing mortality from breast cancer. Acceptance rates from GP and electoral roll invitations

are generally lower in other states (Chapter 1, 1.5.1). Thus the results of this study will also directly

benefit the program nationallY.

69



Study context and objectives

The theoretical framework for this study and rationale for the grouping of factors for analysis is

detailed in Chapter 1. The framework primarily utilises the expanded Health Belief Model,

supplemented by two other models in areas where the HBM is not explicit enough; the Theory of

Reasoned Action (normative influences) and Social Learning Theory (self-efficacy). Within this

framework, the thesis postulates that women go through various stages of adoption from

precontemplation, to contemplation to action and maintenance. Further, it is hypothesised that this

relationship is not linear and a woman who has had a bad experience can slip back to an earlier

stage.

particular emphasis is given to barriers to attendance in this thesis. From the literature it was seen

that although mammography use has increased, and women generally have positive attitudes and

knowledge about mammography, major impediments to participation remain. Nationally,

significant effort has been devoted to communicating to women the message about the effectiveness

of mammography through the media, public and general practitioner education, conferences, and

other public forums. There is a growing awareness and acceptance of mammography and a

dramatic increase in the proportion of women reporting having a mammogram. Yet despite these

efforts not all ïvomen are being reached, suggesting that the barriers are not being addressed

successfully.

This study has evolved over a number of years' The main component is a comprehensive case-

control study planned and implemented in 1991. At that time, very few electoral roll invitations had

been issued, and the study focussed on the two main recruitment methods used at that time,

spontaneous bookings and invitations from general practitioner listings' However, as the service

developed it was considered important to expand the scope of the study. An additional survey of

non-attenders to an electoral roll invitation was added to ensure a complete representation of the

various sub-populations, as well as further community studies to monitor overall participation rates'

Also, given that the SABXRS is one of the most mature programs in Australia, a significant

proportion of appointments are for re-screens. Hence, a survey of non-responders to a re-screen

invitation has also been added to the study. A review of Australian research into the behavioural

aspects of screening mammography noted that little is known about factors associated with

rescreening and recognised the need for research in this area (Cockburn and White, 1994a)'

With the additional components, this study will inform on the effectiveness of all the various

recruitment strategies used by the SABXRS. In addition, a series of community surveys over five

years will provide data on the extent of screening outside the formal screening program. This will

enable an appraisal as to whether a 70o/o participation rate in the target population of women aged

50-69 is achievable.

The main hypothesis to be tested are that:

Attenders and non-affenders to the SABXRS will differ with regard to six broad constructs;

. Socio-demographic

o Health Motivation and Control

o Knowledge about Breast Cancer and Mammography

o Susceptibility to Breast Cancer (perceived and actual)

o Barriers (perceived and structural)

o Influences (significant others, networks, sources of information)'

1
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The various sub-groups of attenders and non-attenders to the SABXRS (based on recruitment

method) will differ with regard to the six broad constructs.

3. Overall, the barrier construct will have the greatest impact on participation.

4. Individually, a doctor's influence will have the greatest impact on participation.

Non-attenders will comprise women at various stages of readiness for adoption of

mammography.

6. Intention regarding mammography predicts actual behaviour.

7. The profile of women in the community receiving mammograms will differ from the

SABXRS clients

A level of "screening" occurs outside the National screening proglam to an extent that will

impact on the ability of the program to gain a 70%o participation rate in the target population

of women aged 50-69.

2.2.2 Overview of Structure of Thesis

This thesis comprises three major components presented as Parts II, III and IV. Each comprises a

number of sub-studies which will be drawn together to provide a composite evaluation of screening

mammography utilisation in South Australia. The components are summarised below, but

methodological details for each is provided within the respective Part'

The number of variables that could be incorporated within each component and sub-study varies

according to funding and the level of control of the investigator. For example, no direct control was

exercised over the study used to examine participation in mammography screening at the national

level, the Australian Health Survey run by the Australian Bureau of Statistics. The mammography

questions incorporated in the Health Omnibus Surveys were developed to monitor the use of

mammography in this State, to determine the proportion of the target population screened outside

the SABXRS, and to analyse predictors of attendance. The questions were developed by the

investigator, but the level of questioning was limited by the available funding. A range of socio-

demographic and health behaviour variables are available for analysis in the first of the omnibus

surveys as additional funding was available to include several barrier and knowledge variables not

included in the later surveys. The surveys of SABXRS clients have focussed heavily on barriers

and reasons for non-participation. In addition to the structured questions, open ended questions on

reasons for attendance and non-attendance and suggestions for improvement are included in these

surveys. All these studies will help better understand how participation can be encouraged in an

Australian context, and suggest areas of future research in Australia.

The SABXRS Advisory Committee endorsed this project, and ethics approval was granted by the

University of Adelaide Ethics Committee.
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Pørt II Case-control study of Attenders and Non-attenders to South Austrølian Breast
X-Ray Service (SABXRS)

The most comprehensive study in this research is a case-control study of Service non-attenders

(cases) and attenders (controls). This study includes a much wider range of variables than most

previous studies reviewed. The theoretical framework will be tested most comprehensively from

this research, as a range of possible predictor variables (drawn from the literature) have been

included for each construct of the framework.

This study also provides the opporlunity to study within a single population group a number of
attender and non-attender groups. Separate samples were drawn from two population sub-groups

based on the two main recruitment methods used at the time; a) women who booked of their own

volition, and b) v/omen who received a personal invitation through their GP. Cases are women who

were booked with the SABXRS for a mammogram, but cancelled their appointment or failed to

attend without notice. Reason for not attending (Cancelled versus Failed-to-attend) will also be

examined.

Separate logistic regression analysis will be performed initially for each of the constructs outlined

above, before a final model is fitted for each of the sub-groups.

In addition both cases and controls will be followed for four years after the initial data collection (in

late 1991, early 1992) to determine which women have since attended/reattended the SABXRS.

This study was supported by the General Practitioners (GPs) from the practices that sent personal

invitations for their patients to attend the SABXRS.

Part III Study of Invitees to SABXRS

The main focus of this study relates to surveys of non-attenders to the SABXRS, using samples

drawn from three invitation types; 1) invitations for a first screen using names from the electoral

roll, 2) re-invitations to women who did not respond to an electoral roll invitation or failed to keep

their appointment (sent out 12 months later), and 3) invitations for a re-screen to women already

screened. Separate samples are drawn from two distinct geographic areas, one a country area (Pt

Augusta) and one from the city where response to invitation is lowest (western suburbs ). The

surveys focus on reasons for non-attendance, and are supplemented with comparisons between

attenders and non-attenders using available system data.

Part IV Cross-sectíonøl studies

To complement the studies of clients of the SABXRS, data will also be examined from five state

community surveys, and two national community surveys, to gauge overall knowledge and

predictors of affendance.

The state surveys are the "Health Omnibus Surveys" conducted on behalf of the South Australian

Health Commission in 1990, Ig9l, 1992, 1994 and 1995. The SABXRS included a number of

questions relating to mammography screening in these surveys of all South Australians. The

Omnibus surveys will show to what extent women are having screening mammograms outside the

accredited national program in South Australia'
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The dat¿ from the National Health Surveys conducted by the Australian Bureau of Statistics in

198911990 and 1995 will provide an overview of screening and mammography from a national

perspective.

Addendum

In describing the theoretical framework for this study in Chapter 1 and in the summary above

(section 2.2.1) the various stages of readiness for adoption were described as precontemplation,

contemplation, action and maintenance. When analysing the follow-up of the case-control subjects

in Chapter 5, Rogers (1983) theory of the Dffision of Innovatio¡?,s rù/as found to better describe the

stages of readiness for the various groups of attenders and non-attenders in this study and was thus

incorporated into the study framework. In later chapters, which reported the follow-up of the

subjects from the Invitee surveys (Chapter 7) and trends over time from the Omnibus surveys

(Chapter 8), Rogers classification was also found useful. 'Diffusion' by Rogers is described as the

process by which an innovation is communicated (information exchanged) over time among

members of a social system (p 5). The process of diffusion can be examined at the community

level and the individual level. Within the community at a given point in time different groups of

individuals will be in various states of readiness to adopt new behaviours, from those eager to adopt

to those who would only adopt once it is entrenched in the community. Rogers classifies members

of a community according to five adopter categories; innovators, early adopters, early majorities,

late majorities and laggards. Innovators and early adopters are described as more active

information seekers, as having a more favourable attitude and wide interpersonal networks, whereas

the late adopters and laggards are said to be more economically and socially disadvantaged. For

early adopters mass media alone may lead to adoption. Tlte rate of adoption is the relative speed

with which an innovation is adopted. The theory also describes the role of opinion leaders in

influencing other individuals' attitudes and behaviours.

Clearly Rogers theory has much in common with the expanded HBM incorporating the Theory of

Reasoned Action and Social Leaming Theory on which this thesis is based. The elements are

basically similar, the differences being largely in emphasis and scope rather than substance.

Specific factors described by Rogers as related to adopter category and rate ofadoption are already

incorporated in the study constructs for this study, and hence within the general framework of this

study. However, Rogers categorisations provide a more explicit framework for examining change

or diffusion over time for the study groups which evolved in this research. Another useful concept

which Rogers describes is disenchantment discontinuance which is the decision to reject an idea as

a result of dissatisfaction with its performance (Rogers 1983, p 187); in relation to mammogtaphy

screening this could be applied to women who fail to return for rescreening. It is postulated that

late adopters are more likely to discontinue than early adopters'

73



PART II

CASE.CONTROL STUDY:

ATTENDERS AI{D NON-

ATTEI{DERS TO

SOUTH AUSTRALIAN BREAST

X-RAY SERVICE



Case-control studY method

CHAPTER 3 CASE.CONTROL STT]DY METHOD

3.1 SURVEY DESIGN

3.1.1 Survey Method

A case-control study was chosen as the study design for this research. Cases were women who did

not attend for a mammogram at the SAB)RS after making a booking of their own volition, or

following a personal invitation through their GP. Controls were women who did attend through

these two recruitment modes'

The method of interview chosen for this study was face-to-face in the subject's own home' All

subjects were interviewed by professional interviewers contracted from the Aushalian Bureau of

Statistics (ABS). It was considered that this method would achieve a higher response rate taking

into account the length and complexity of the questionnaire, particularly for the non-attenders'

The questionnaire contained several questions which required respondents to answer on a four or

five point Likert scale or select from a range of pre-specified responses' These types of questions

had been successfully applied in satisfaction surveys of attenders to the Service prior to this study,

using both the telephone and mail-back methods, but with a relatively short questionnaire' The

interviewers who carried out a telephone satisfaction survey reported that the interview was more

difficult to conduct than face-to-face, as they needed to repeat the categories constantly' In

addition, some neïv concepts were being investigated, and it was important that respondents were

clear about which invitation/appointment they were being asked about. Also, the personal

interview method made it easier for the interviewer to prompt and probe (within strict guide-lines)

to elicit further information when an answer was incomplete or the respondent had misunderstood

the question.

This method of interview also permits the inclusion of questions that would be very difficult with

any other method, particularly when complex sequencing is required, to ensure respondents are

only asked questions appropriate to them. This study contains a number of subgroups; there are

the attenders and two types of non-attenders (cancelled or failed to keep an appointment), and each

of these three groups are categorised by two recruitment methods. Particular questions in the study

pertained to only one or more of these groups. Within the questionnaire these groups were further

sequenced according to whether they had a mammogram, whether they attended the SABXRS,

whether they intended to have a mammogfam in the future, and so on' While different

questionnaires could have been developed for major sub-groups, most of the sequencing depended

on previously unknown information revealed at the interview. Further, the use of multiple

questionnaires complicates the processing and analysis of data'

However, the most compelling reason for choosing personal interview was to increase the response

rate for the cases in this study - women who had made a conscious decision not to attend the

service. Although the response rate for controls (attenders) may have been high using other

methods of data collection, and therefore less costly, it was not appropriate to use a different

method of interview for controls, as this would confound the results to an unknown degree'
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A telephone survey in Sydney on women's perceptions of screening mammography in the

community obtained a response rate of 56% (Irwig et al., L99l). While such a response rate may

be acceptable for a general community survey, it would be unacceptable in this study which aims

to investigate "rejectors" of the screening Service who are likely to be a biased group of "hard-

core" non-attenders. While other studies have obtained higher response rates from telephone or

mail surveys, they relate to the general community or samples from supportive populations. One

US study that compared telephone and mail methods to collect data on mammography utilisation in

the community, obtained reasonably high response rates (69 and 67 percent respectively), and

comparable data in both methods. (Polednak et aL,l99l) The authors suggest that the interest and

timeliness of the survey topic contributed to the good response. However, when specific studies of

women who have rejected invitations to mammography screening have been conducted, the

personal interview method has generally been used.

Overseas studies that compared attenders and non-attenders following invitation, as is proposed

here, confirm that survey methodology is critical in achieving good response. Two surveys of non-

attenders to GP invitations in the IIK, one in South London and the other in Edinburgh, obtained

response rates of 88% and 90olo respectively by method of home interview' (Austoker and Sharp,

1991; Clark,IggZ) However, an earlier study in Edinburgh, which first sent a letter requesting

consent for an interview, obtained a response rate of 75%o for attenders and only 49%o for non'

attenders. (French et al., 1982) It appears that no further contact was made if the woman did not

reply to the initial letter. Another South East London study compared attenders with women who

failed to attend during the same period, following an invitation by their GP. Attenders were given

a questionnaire at the clinic and asked to return it in a pre-paid envelope, while those who failed to

attend were posted a questionnaire. Although 93 percent of the former group returned their

questionnaire, only 8 percent of the latter did so. (Fallowfield et aL,1990) Again, it is evident that

lack of follow-up or contact with the non-attender group contributed to this poor result. With such

a meagre response, one cannot hope to find answers as to why these women did not attend, or

develop strategies for women that screening programs will have most difficulty in recruiting.

A study in northern Italy which conducted interviews with women representative of the "cases" in

the current study, and using in a similar methodology, obtained a 70 percent response rate. (Donato

et ø1.,l99I)

3.1.2 Training and Implementation

The nine interviewers were fully briefed on the questionnaire during a full day's formal haining

session, after first being sent a questionnaire and written instructions' Given that trained ABS

interviewers were used in this study, it was not necessary to cover interviewing technique in detail

during the training, but the importance of not introducing interviewer bias was stressed'

Interviewers were not told about the study hypotheses to avoid possible bias. They were also not

given the correct responses to lnowledge questions to enable them to honestly tell respondents

they did not know when asked, and were instructed to never reveal the answer even if they did

know. The questionnaire is included in Appendix G along with other questionnaires used in the

various studies comprising this thesis.
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Subjects were first approached by letter explaining the survey and reasons for their inclusion, and

notifying them that an interviewer would call in the next week to conduct the interview. For GP

invitees, the letter was printed on the practice letterhead and signed by one of the doctors in the

practice. For women who booked themselves the SA Breast X-Ray Service (SABXRS) letterhead

was used, signed by the director. The letter described the survey as a Women's Health Survey

interested in women's views about various aspects of health that relate to women. A specific

contact person was nominated in the letter should they have any queries or wish to be excluded

from the study. During the pilot studies the investigator was nominated as the contact person, but

during the main study a research assistant who had worked on both pilot studies was nominated

due to the frequent absence of the investigator from the office. No woman was pressured in any

way to participate in the study, but it was explained that each woman's views were valuable

regardless of her attitude.

The survey was conducted under the auspices of the then named Department of Community

Medicine, University of Adelaide. For the sections of the questionnaire dealing with

mammography and the SABXRS, it was made clear that the researchers were not there to "sell" the

Service, but rather to understand the woman's attitude to the Service to help plan for the future'

Also, it was stressed that data forms were anonymous and strictly confidential.

Interviewers carried an official identification card, as research assistants from the Department of

Community Medicine, University of Adelaide. For each potential participant, the interviewer was

given a Household Data Sheet with the name, address and unique identifier for the selection' This

form was used for recording all calls made to the dwelling, including date, time and outcome of

each call, with a section to make comments as required (for example to explain reason for refusal

or non-contact). If the woman was not home, the interviewer left a slip with her private telephone

number as well as the office number with the name of the investigator and research assistant. Once

contact was made, the face-to-face interview was conducted immediately or an appointment made

for the interviewer to return if the time was inconvenient. The average interview time was 44

minutes (standard deviation I 1.4 minutes, range 15 minutes to 156 minutes).

The performance of the interviewers was monitored by the investigator who accompanied them on

a number of interviews, of both case and control subjects'

Interviewing commenced the week of 2 September, I99I and the first round of interviewing

(where the initial interviewer attempted to make contact) was completed by the end of the year.

Follow-up interviews were conducted primarily by one of the ABS interviewers experienced in this

type of work, as well as the investigator and research assistant. Cases where follow-up interviews

were attempted comprised:

. subjects not contacted by the initial interviewer

. subjects requiring an interpreter

. some refusals, depending on the reason (for example unavailable when the initial interviewer

called due to impending holiday, illness of self or others, lack of time)

For women identifred as non-English speaking, a proxy was used where the interviewer was

confìdent that the person could interpret the questions successfully' In some cases the attitudinal

questions were not asked; proxys could often fully interpret factual questions but commented that

the concepts of some attitudinal questions required a higher level of language ability. In most
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cases the proxy was an English-speaking and Australian-educated child (usually daughter) of the

respondent. Where a suitable proxy was not available, attempts were made to conduct the

interview in the language of the respondent. For the Italians and Vietnamese, two professional

ABS foreign language interviewers speaking the respective languages conducted the interviews

after briefing. For the Greek respondents an interpreter accompanied the interviewer' Seven

interviews were completed in by foreign language interviewer, and a further l0 with the assistance

of an interpreter for the English-speaking interviewer.

3.2 THE SAMPLE

3.2.1 Selection of Cases and Controls

The cases and controls in this study originated from a common sampling frame. Therefore this

study does not suffer the common problem of selection bias that affects case-control studies'

The study population comprised women recruited to the Service via two recruitment methods:

o those issued invitations from their general practitioner (GP) to attend the SABXRS

o women who made appointments spontaneously without special invitations

Women invited from the three most recent participating GP practices were included. Spontaneous

selections relate to rù/omen who had booked over the same period as those invited from these

practices. Because independent analyses were required by mode of recruitment, two independent

samples of cases and controls were selected for each of these two modes of recruitment. Women

sent a letter of invitation from their doctor to attend the SABXRS are referred to as a "GP Invitee"

and those who rang of their own volition to make an appointment are referred to as "Spontaneous".

The GP study population comprised women who were invited to attend from March 1990 through

to March 1991; women from Practice I were issued invitations from March to October 1990,

Practice 2 from July to November 1990, and Practice 3 from November 1990 to March 1991.

During this period 1 600 women \ryere invited to attend the SABXRS for mammogram from these

three practices. Only women aged 50-64 were included on the GP listings as this was the target

population of the SABXRS prior to October 1990.

At the time that these invitations were issued, the SABXRS was operating from the three part-time

hospital-based screening clinics in Adelaide. Only women residing in the Adelaide Statistical

Division (ASD), as defined by the AIIS, were included in the population frame. The cost of

interviewing country women by personal interview would have been prohibitive' Also, country

women were not specifically targeted at the time the selections were made, and the numbers

attending the SABXRS Adelaide clinics were relatively small. A mobile service for country

women did not commence operating until March 1992'

Cases, or'non-attendets', are women who:

1. rang to cancel an appointment, and

2. a) failed to attend on the day after making an appointment, ot

b) did not respond to a letter of invitation (no contact made with the Service)
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Group 1 are referred to as "Cancel"; for the Spontaneous group these are women who rang to

cancel an appointment they had previously made, and for GP Invitees these are women who rang

to decline the offer of an appointment, or later rang to cancel after accepting an appointment.

Group 2 are refened to as the "FTA"; for the Spontaneous group only group 2a applies, whereas

for GP Invitees both2aand2b apply'

Controls were matched to cases by recruitment method and screening clinic to ensure that they

were drawn from the same population as cases. For Spontaneous rwomen one control was be

selected for each case. All cases in the period were selected, and the control was the next woman

on the list who booked spontaneously, and who kept her appointment.

For GP invitees, it was hoped that sufficient numbers of Cancel and FTA cases would be available

to permit separate analyses by case type. Since the controls for both types of GP cases were from

the same population, only half the number of controls were selected, with the view to using the

same controls for comparison with each case type. One control was selected for every alternate

case in the same manner as for Spontaneous women; the control was the next woman on the list

who was invited and who kept her appointment, matched by GP practice.

3.2.2 Response Rates and Sample Size

Section 3.2.3 below details the method of calculating the sample size required to detect expected

differences between comparison groups. This relates to the actual sample take, or cases available

for analysis. To determine the size of the initial sample that needs to be selected, consideration

must be given to expected response rates, to ensure the final sample take provides sufficient

numbers to conduct the anaþses with reasonable power and confidence.

prior to the pilot, when seeking funding for this study, the estimated response rate for controls

(women who attended) was expected to be high (at least 90%) since they had had prior

involvement with the Service. A client satisfaction survey conducted by the SABXRS prior to this

study yielded a response rate of over 90o/o. For cases it was expected that the response rate would

be lower than for controls, but still reasonably high due to the personal interview method and the

skill of the interviewers - an 80o/o response rate was assumed. The results of the two pilot studies

that were conducted are reported below in section 3.5. The first had a poor response rate. A

number of factors were thought to contribute to this result, and indeed when procedures were

changed in the second pilot, aTlYolesponse rate was achieved for cases.

The response rates actually achieved in this study were 74.6% for cases and 92'lo/o for controls'

The detailed anaþsis of response provided in section 3.2.4 shows that these are conservative

estimates as the denominator includes cases that would have been ineligible for inclusion in the

study.
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3.2.3 Sample Size Calculation

In determining the sample size required, the level of significance or confidence level for evidence

against the null hypothesis, and the power of avoiding falsely negating the alternative hypothesis

need to be specified. For this study a significance level of 95/o and power of 90% was set for the

most critical variables which may influence policy decisions, but power of 80% was considered

acceptable for more peripheral variables. The initial sample sizes were calculated to enable the

detection of an odds ratio (OR) of 2 or doubling of risk (or OR : 0.5 for variables hypothesised to

have a 'protective effect' or inverse association with non-attendance), for the major variables to be

examined for each of the two samples, GP and spontaneous. If the samples were found not to

differ, then analysis of all cases combined and all controls combined could be performed; this

would provide the power to detect smaller differences.

Table 3.2.1 at the end of this chapter shows the odds ratios from other studies for predicting "ever

having a mammogram", while Table 3.2.2 shows the odds ratios for "having a mammogram in the

last year". As can be seen, it is not unreasonable to expect a doubling of risk between cases and

controls for a large number of the variables. Most of the published data are from overseas studies,

and most compare attenders with non-attenders in the community. As this study compares

attenders and non-attenders from within the screening program, it is likely that any differences

would be even greater.

Having specified the level of significance and power required, and expected Odds Ratios, an

estimate of the distribution of key variables in the comparison groups for which tests will be

applied, is also necessary for the calculation of the required sample size. Data from other

Australian studies, summarised in Table 3.2.3,wereused in estimating these proportions. The data

in this table largely relate to women in the community. To calculate the sample size required for a

case-control study, one needs to estimate the prevalence in the control group (attenders). These

estimates can be made using the data in Table 3.2.3 and information extracted from the literature

regarding differences between attenders and non-attenders. For example, it is reasonable to expect

that women who attend for screening would for be more knowledgeable, feel more at risk, perceive

fewer barriers than the average woman in the community, and so on. From the table, about 20'0

percent of women in the community thought about breast cancer a lot or some of the time, thus it

would be expected that this proportion would be higher in women who attend for screening.

Conversely, about 25 percent of women in the community fear radiation or feel embarrassed, thus

it would be expected that these proportions would be lower for women who attend, perhaps as low

as 10 percent. Where it was not possible to infer how controls may differ from the community

samples reported, then the proportions in the table were taken as indicative of controls.

Table 3.2.4 shows the sample sizes necessary to detect differences at confidence level/power

combination s of 95190o/o and 95180%. The program used for these calculations is the Statcalc

option of Epilnfo V5, Sample Size and Power for Unmatched case-control (see Fleiss, pp, 38-45,

19g1). Figure 3.2.1 below shows the final sample interviewed in this study for the various levels

of analysis.

79



Case-control study method

Figure 3.2.1 Sample sizes achieved by recruitment type and case type

lcdses 175 --fFTA-cases

Cancel-cases

56

119
Spontaneious 390

controls 215

t
cqses 343 --fFTA-cases

Cancel-cases

t75
168

GP Invitee 597

controls 254

cases 518 --fFTA-cases

Cancel-cqses

231

287
All 987

controls 469

From Table 3.2.4, the sample achieved for GP invitees will enable the detection of a doubling of

risk (OR : 2) for variables with 20 percent exposure in the control group at the 95 percent

confidence level and 90 percent power. For a variable with 10 percent exposure an OR of 2'5 can

be detected at the same level of confidence and power. A reduction in power to 80 percent enables

the detection of an OR : | .7 5 for a variable with 30 percent exposure.

In the Spontaneous sample, an OR of 2.5 can be detected at 95 percent confidence and 90 percent

power for a variable with 20 percent exposure. A doubling of risk (OR : 2) is detectable at 80

percent powff for variables with 30 percent exposure in the control group. These levels also apply

to any analyses where the two types of cases within the GP Invitee group are analysed separately;

ie cancel cases compared with controls and FTA cases compared with controls. However, the

small number of cases (particularly FTA) in the Spontaneous sample precludes the detection of

differences by case type unless the differences are quite large.

If all cases (518) and all controls (469) were to be compared, the numbers available for the analysis

would enable the detection of a doubling of risk (OR : 2) with 95 percent confidence and 90

percent power for variables with a l0%o prevalence in the control group. For a variable with a 20

percent prevalence, an OR of 1.75 can be detected at the same level of confidence and power. A

reduction in power to 80 percent enables the detection of an OR of 1.5 for a variable with 30

percent exposure.

In summary, the sample sizes obtained satisff this study's initial objective of testing hypotheses

that cases are twice as likely to be at "risk" (OR :2) compated with controls, for a variable that 20

percent of the population (conhol) are "exposed" to, with 95 percent confidence and 90 percent

power, by recruitment method. Smaller differences can be detected for all cases and controls.
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3.3 SURVEY RESPONSE AND DESCRIPTION OF STUDY

POPTJLATION

3.3.1 Response Rates

Initially 720 cases and 511 controls were selected, but twelve of the cases were found to be

deceased and were excluded from the study. These cases were incorrectþ included on the GP

listings and should not have received an invitation in the first instance' Since the purpose of this

study is to find the determinants of attendance to screening mammoglaphy for women sent an

invitation or who booked of their own volition, these deceased women were not eligible for entry

to the study.

In addition, 16 selections (14 cases and 2 controls) were excluded from the study because the

address was located outside the Adelaide statistical Division (ASD). Thus, in total the study

comprised 694 eligible cases and 509 eligible controls. Figure 3.3.1 below summarises the sample

loss and final response for these.

Figure 3.3.1 Case-control study initial sample and response - overall response

(percents in brackets are ofEligible Selections)

Those not contacted include moved to an unknown address, address incorrect, and unable to

contact after repeated attempts (this latter group may have also moved, but no definite information

was obtained). As can be seen from the chart, the proportion of selections not contacted was

considerably higher for cases than for controls. Some of the no contact selections may be deceased

or have moved outside the ASD in which case they would be excluded from the eligible

population, but as no definitive information was ascertained to determine which selections should
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be excluded, all were included in the eligible population numbers in Figure 3.3.1. Given the

likelihood of the eligible population being inflated means that the actual response rates were in fact

higher than shown. If all non-contacted selections are excluded, the fesponse rate for cases is 81.4

percent anó,94.7 for controls (using contacted selections as the denominator)' The true response

rates would be between these figures and those shown in the 'Interviewed' box in Figure 3.3.1.

Additional breakdowns of response rates by sample type and case type are included as Appendix

C, Figures Cl.1 to Cl.3. It can be seen that the proportion not contacted was low in both samples

for the controls, 3.0o/o for Spontaneous and2.5%o for GP, but for cases the proportions were 6.10/o

and9. o/orespectively (Figures C1.1 and Cl.2). The higher proportion in the GP sample suggests

the Gp lists included women who had moved. The next two Figures (Cl.3 and Cl.4) show that the

sample loss in the cases is largely due to the FTA cases. It is likely that some of the FTA cases did

not receive notification about the study, and with the GP Invitees may also not have received the

initial invitation. For the GP sample, the FTA cases are women with whom the SABXRS has had

no contact at all. However, with the Spontaneous group, all selections, including FTAs had made

contact with the SABXRS when making the initial appointment. These differences account for the

lower response overall in the GP sample (80.6) than the Spontaneous sample (84'4%). Given that

it is highly probable that some cases would have been out of the scope of the study, the response

rates, even for cases, are good in comparison to most studies.

Within the GP Invitee sample the overall response (cases and controls combined) for the three GP

practices were 79 .6%o, 82.lyo, and 7 5 .4o/o, the latter being the smallest practice contributing 20% of

the total Gp sample. These differences are not statistically significant. However, the differences in

response within the Spontaneous sample, for the three SABXRS clinics at which appointments

were made, (7g.gyo,84.l% and90'3%) were significant (p : 0.03)'

3.3.2 Description Of Study Population

Table 3.3.1 shows the distributions of the demographic variables for the study population of

women interviewed. The Spontaneous population has a higher proportion of women in

employment and with post-school qualifications comparison to the GP population. Notable

proportions of Spontaneous women are also in their 40's, an age gfoup not encouraged to attend

the SABXRS. A lower proportion of Spontaneous women are on government pensions, and thus

have higher incomes, reflecting both their younger age and employment status. More Spontaneous

women have no children, and a higher proportion fall into the high socio-economic status class

across all groups. Hobbs et aI., (1980) also found that self-referred women were of higher class

than invited women.

The Spontaneous sample also differs significantly (p< 0.001) on all other socio-demographic

variables except country of birth, language and religion. self-referred women (spontaneous

sample) are more likely to be married, leave school at a later age, have post-school qualifications,

be employed, work in managerial positions, have spouses who work in managerial positions' live

in larger households, have fewer children, have higher income, not be on a govemment pensron'

and, be of higher socio-economic status. These are traits which separate attenders from non-

attenders in the literature. Clearly, the method of entry to the Service is determined by socio-

demographic characteristics, thus supporting the selection of independent samples. The aim of this
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study is to determine what factors then predict which women keep their appointments within each

of the recruitment based populations. Given the differences shown in Table 3.3.1 it would not be

appropriate to conduct overall analyses of all cases and controls combined.

It should be noted that GP invitations were only sent to women aged between 50 and 64, the

SABXRS targeL group at the time, whereas for the spontaneous group screening has been made

(since October 1990) available to all women over 40 who request it, hence, the difference in age

distributions between the two samples. Table 3.3.2 shows the age distribution for each of the

subsamples. For the GP population it can be seen that the two case gloups and the controls have a

similar split between the two relevant age gfoups. For the Spontaneous population the controls

show a similar distribution to the Cancel cases, while the FTA group has fewer younger women

(40-49) than both these groups.

3.4 THE QUESTTONNAIRE

3.4.1 Design and Development of Questionnaire

Having had extensive experience in developing questionnaires both within and outside the ABS,

the investigator was well aware of the importance of a good questionnaire to the success of a study.

The major problems with faulty questionnaires, such as leading, double-barrelled or unreliable

questions, can invalidate survey results, and are often not given the necessary attention. As a

consultant on questionnaire design, the investigator often reminds other researchers that NO DATA

IS BETTER THAT WRONG DATA, since the consequences could be quite drastic'

Other issues that need to be considered include the length of a question. Where possible questions

should be kept short. However, long questions are sometimes necessary, particularly as a lead-in,

to ensure the respondent clearly understands what is being asked. It should be made clear when a

precise answer is required, and when this is not necessary; for example, in this study the month of

the previous mammogram is required, but not the date - having a precise date would not add to the

analysis. However precise date of birth is required so that age at the time of appointment can be

calculated.

The hypotheses to be tested rwere paramount in determining which questions to include in the

study, Once the questionnaire was put together, a check was made that 1) each hypothesis could

be tested, and,2) each question related to a specific hypothesis. A few additional questions were

included at the request of the GP practices participating in the study, to ask rwomen how they felt

about receiving the invitation. This was considered a reasonable request, since it would also be

useful information to the SABXRS given that the underþing purpose of this study is to increase

attendance to the SABXRS. Along the same lines, further information was sought by the SABXRS

on satisfaction with the service, and suggested improvements from women.

Coding conventions used in the questionnaire were as follows:

¡ Blank if the question was legitimately skipped

¡ For don't know, 8 for single digit fields, 98 for two digit fields, 998 for three digit frelds

o For missing (interviewer inadvertently missed question, respondent refused to answer), 9 for

single digit fields, 99 for two digit fields, 999 for three digit fields
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3.4.2 Source of Questions

Heølth Locus of Control Scøle

The Multiple Health locus of control (MHLC) Scale was developed for prediction of health-related

behaviour by Wallston et al., (1978). The scale aims to distinguish people who think their own

behaviour is responsible for their health ("internals" with a low score) from those who believe their

health is dependent on other people ("externals" with a high score)' The scale comprises 18 items

which subjects rate from 1 (strongly agree) to 6 (strongly disagree)' One paper that evaluated this

and other locus of control scales with other data from a number of studies and found that

,'individuals, expectations about control over their health are related to their preferences for control

over their health care." (Wallston et al., 1983) The MHLC Scale which is a measure of

expectancies for control of one's health is labelled an outcome while preference for control of

health care aprocess. It is hypothesised that there is a relationship between the MHLC score and

attendance to mammography screening (a process), and specifically that cases will have higher

score.

Self Esteem Scøle

This scale provides a measure of global self esteem. The instrument used is a modified version by

Bachman et al., (1978) of the original scale developed by Rosenberg (1965)'

It is hypothesised that there is a relationship between the Self Esteem score and attendance to

mammography screening, and specifically that cases will have lower self-esteem'

Rem ain der of Qu e stio n n a¡r e

Wherever possible questions were selected from other major studies conducted by reputable

researchers. Information was sought from the researchers regarding the reliability and validity

testing performed on the questions, although this was sometimes difficult to obtain. Using

questions from other studies, reduces the time and effort in developing a questionnaire, and also

permits comparability with these studies. If possible the questions v/ere used verbatim, but

sometimes it was necessary to change the wording either before or after pilot testing' In some

instances, the original question did not meet all the criteria for good question design described

above, but in other instances the question was modified to suit local conditions, for example, local

terminology.

As a starting point, questions developed by the investigator as an employee of SABXRS for

inclusion in a Health Omnibus Survey were included. This survey was conducted by the ABS in

october 1gg0 on behalf of the sA Health commission. The questions in the omnibus survey were

asked of all women aged2¡years and over in the community (population was all South Australia),

and provides a basis for comparison with the current study. The Omnibus survey was repeated in

later years, but only a sub-group of the questions pertinent to the SABXRS from the original

Omnibus were included in the later suweys'

The questions developed for the SABXRS component of the first omnibus survey related to

hypotheses on differences between attenders and non-attenders in the community, formulated on
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the basis of the literature available at the time. Questions relating to women's knowledge, history,

and perceived risk of mammography and breast cancer were taken from a questionnaire used by

the Department of Public Health, University of Sydney for a prospective study of attenders and

non-attenders in the community (permission gtanted by Professor Les Irwig)'

A major segment of the SABXRS questions included in the omnibus survey, referred to above was

the "Barrier Scale". This refers to a series of barrier statements to which agreement is sought on a

four-point scale; the items can be analysed separately or summed to give a total barrier score. This

scale was described in a published paper. (Rimer et al., 1989b) One of the authors was contacted

by the researcher regarding the use and analysis of the scale, and for permission to use it.

The questionnaire from the University of Sydney referred to above was also a major source of

additional questions for this study, particularly those relating to knowledge, history, and perceived

risk of mammography and breast cancer, as well as questions on other health-related behaviours'

Another significant source was a questionnaire used in a study of non-attenders by the Faculty of

Medicine, Discipline of Behavioural Science in relation to Medicine, University of Newcastle'

again with the permission of the researchers. 'Non-attenders' tryere defined as eligible women in

the community who did not take advantage of a mobile screening unit when it visited their town.

Standard ABS questions were used to elicit socio-demographic information, such as marital status,

income, education and employment. A number of questions, especially those relating to health

behaviours were extracted from the Australian Health Survey conducted by the ABS in 1989-90'

The rationale for using ABS tested questions is evident, given that the ABS is the largest data

collection organisation in Australia, which conducts extensive pre-testing of any new questions.

In addition, a client satisfaction questionnaire was left with subjects who had attended the

SABXRS to complete and retum in a pre-paid envelope after the interview. This questionnaire

included a Client Satisfaction instrument developed by a joint research team from the Department

of Public health, University of Sydney and the centre for Behavioural Research in Cancer, anti-

cancer Council of Victoria. (Cockbum et al., l99lb) This was included to provide the SABXRS

with information on client satisfaction and not intended to be analysed as part of this thesis' The

opportunity was seized to collect additional valuable data at relatively little cost financially, and by

leaving it with respondents to complete in their own time client burden was reduced.

The final questionnaire is at Appendix G. The variables included within each of the six study

constructs are listed in Table 1.7.1 in Chapter 1.
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3.5 PILOT STUDIES

3.5.1 Background

All procedures were tested in two pilot studies, referred to as Pilot 1 and Pilot 2. Interviewing for

both Pilot studies were conducted by a supervisory ABS interviewer (one who also supervises

other ABS interviewers), a research assistant from the SABXRS (who was an ABS supervisory

interviewer) and the investigator. Interviewers were asked to record any prompts they needed to

use in order to elicit information and note any changes they made to the wording of questions or

comments from respondents to assist in the development of the final questionnaire'

3.5.2 Pilot 1

Most interviews were conducted during the week commencing 17 December 1990. Twenty five

selections were made from each of two GP practices which invited women to the SABXRS and 40

from the Spontaneous bookings. For the first practice women had been invited towards the end of

1989 and for the second practice early in 1990. The lengtþ time period was chosen intentionally

to test whether women remembered receiving the invitation and whether they were able to answer

the questions, since the period from invitation to interview for the main study was planned to range

from a few weeks to over 12 months to provide the numbers required. Table 3'5.1 below shows

the number of selections and the percent who declined an interview. From the apparently appalling

results indicated in this table, particularly amongst the GP selections and the Cases, the investigator

might have been inclined to abandon the study.

Table 3.5.1 Number of selections in Pitot I and Percent who declined an Interview

GP Practice I GP Practice 2

selected % declined selected % declined % declined

Cases, Cancelled
Cases, FTA
Controls

40.0
50.0
20.0

l5
15

l0

13.3

l3.3
20.0

10

10

5

60.0
40.0
20.0

l0
10

5

However, a number of factors contributed to this result. Firstly, the timing of the Pilot, a week

prior to Christmas, was considered to be an important factor contributing to the high non-response

rate. Four of the 30 respondents who declined specifically said it was a bad time, and would

consider an interview in the new year. Another four had language difficulties, and it was decided

not to follow them up. Three others had a recent death or illness in the family. That leaves 19 or

Zl%o who can be classified as true "refusals". A further 9 (10%) could not be contacted.

Both the research team and the GPs felt that the letter sent to women explaining the survey also

contributed to the high refusal rate. In this letter, women were asked to notiff the practice if they

did not "wish to take part". It was felt that some women may have wanted more information before

deciding to participate, and this was not forthcoming from the receptionists at the clinics. Even

though the study was explained to the receptionists personally by the investigator, they were not

inclined to take the time to explain to women who called while also running a busy practice' It was

decided that an alternative approach should be tried whereby women were given a specific contact

name for further information.
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For the 51 women who participated, the reaction to the survey was very positive and encouraging'

Women appreciated our interest in their views. The other two interviewers who conducted the

interviews reported that they enjoyed working on the survey. They also felt that the personal

approach was critical to the overall response, as they could convey to the respondent that they were

not being checked on in any way, and that their opinions were important, regardless of the status of

their appointment with the SABXRS.

A debriefing session was held at which GPs from the practices concerned were invited to send a

representative. One practice took up the offer, which was useful when evaluating the questions

pertinent to the GP invitation.

In general, the questionnaire worked well. Suggestions were made as to items that needed

clarification either in the questionnaire itself or in the interviewer instructions. For example in the

question "Do you have any long-term illness or disability?", 'long term illness' needed to be

defined. On the basis of queries from the Pilot, the following prompt was added to the final

questionnaire for this question: "This includes conditions such as asthma, hay fever, arthritis, back

problems and high blood pressure". In addition, some wording changes were suggested and

implemented. For example the question ,"Do you know of any tests or checks that a woman or her

doctor can do to see ifshe has breast cancer?" was changed to "Do you know ofany tests or checks

that can be done to see if a woman has breast cancet?", because most women did not mention

mammography with the initial question. The original question was taken from an interstate study

also aiming to test women's knowledge of tests for breast cancer, and in particular mammography,

therefore one must question the validity of the results if one of the main tests was under-reported as

it was for this pilot sample.

The Pilot also identified response categories for some questions on the basis of the open ended

answers. This also identifred that a 'don't know' category was needed in questions where it would

not be appropriate to force a \Moman to give a specific response; eg "Out of every 10 lumps

discovered in the breast, how many do you think turn out to be cancer?" and "How many cancers

out of one hundred do you think mammography misses?" The wording of this latter question was

also changed from "What proportion or percentage of breast cancers do you think mammography

misses?" as some women had difficulty with these concepts.

Apart from the questions themselves, suggestions were also made regarding the order of questions

or groups of questions to achieve a better flow and avoid apparent duplication. For GP Invitees,

and in particular the cases, it appeared that certain questions were repeated. In one section they

were asked about having mammograms generally and in another about having mammograms with

the SABXRS which caused some confusion. They sometimes reported having mammography with

the SABXRS when in fact it was with a private radiology practice, which they were asked about

later in the survey. In the final questionnaire these sections were combined and the distinction

made more lucid.

All the suggested changes were tried in the field by the three interviewers conducting the

interviews. As all interviewers were experienced, the wording was altered as deemed necessary

and appropriate for questions that did not work well, and the wording used was noted on the
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questionnaire. It was no surprise to find that all had problems with the same questions and found

similar solutions.

One set of questions was disliked by both interviewers and respondents. This was a Morale scale

developed by Lawton (1975) and used previously in an ageing survey by the investigator. It was

found that some items were inappropriate for this relatively young (mostly 50 to 65) population,

especially the item, "Although it is sometimes strenuous, you try to do the household tasks by

yourself'. It was decided that alternative questioning related to psychological health would be

investigated. Following consultation with a lecturer in psychology at Flinders University and a

researcher working on smoking behaviour in the SA Health Commission, it was decided that the

Health Locus of Control Scale and Self Esteem scale were appropriate measures for this study.

These scales were tested in Pilot 2.

3.5.3 Pilot 2

A second pilot was conducted during the week commencing April 18 1990, which was a scaled

down version of Pilot 1.

The purpose of the second pilot was to test the changes that resulted from Pilot 1, particularly the

new letter of introduction and the psychological scales. Apart from these difficulties, the main

problem in Pilot 1 related to obtaining details of mammography experience from the GP selections'

Hence, this second pilot was only carried out on a sample from GP invitees, and only on sections

of the questionnaire requiring further testing. As mentioned above, minor changes to individual

questions had already been largely tested in the field during the first pilot'

Ten selections were made for each of two practices, one in the original pilot and a new practice that

was to be included in the main study. Five FTA cases and five Cancel cases were selected from

each. No controls were selected as the problems identified in Pilot 1 only related to cases'

The letter of introduction asked women who had any queries about the survey to contact the

researchers. This made a significant impact on response rates - interviews were obtained from

70%o of \ryomen from one practice and 80% of women from the other practice' As suspected, a

number of women were curious to find out more about the survey before committing themselves,

but were happy, or even keen, to participate after it was explained to them' Not having the benefit

of this information in the first Pilot, women chose to exclude themselves from something they

knew nothing about.

3.6 DATA ANALYSß

3.6.1 Overview

The SpSS software was used for data management and most statistical calculations, Version 4.0

initially (SpSS, 1990), then upgrading as new versions became available. Data were transformed

from the questionnaire forms to computerised format using the Data Entry module of SPSS for

Windows, and 100% verif,rcation was performed on the accuracy of the data entered.
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The main methods of statistical analysis are summarised below. Additional methods used for

specific purposes are described within the relevant results section, for example, factor analysis to

extract the "Barrier score" is described in the Barrier Construct results section in Chapter 4,4'6.

During the initial phase of data editing and validation of responses it was discovered that 40 cases

(22 GP cancel cases and 18 GP FTA cases) had attended the SABXRS for a mammogram' These

were excluded from the analysis. Hence the number of GP cases analysed were 148 for GP cancel

and 155 for GP FTA and not the 170 and 173 interviewed as shown in Appendix C, Figure 1'4.

Initially, descriptive statistics are presented for each variable. Secondly, bivariate analysis are

conducted. Association between non-attendance to mammography screening at the SABXRS and

each ofthe categorical variables is investigated using the chi-square test of independence, except

for tables with cells of < 5, in which case Fisher's-Exact Test is used. The t-test or Mann-Whitney

U-test is used to compare means. Finally, logistic regression is used to examine the independent

effects of the selected variables (on the basis of the bivariate analysis) on the likelihood of not

attending the SABXRS to determine the best predictive model. Continuos variables are

categorised for the multivariate analysis. As far as possible the split is made at the point that would

yield approximately equal categories. For the GP sample, the dependent variable refers to non-

attendance to the SABXRS following an invitation from the woman's general practitioner, with a

specified appointment time nominated in the letter. For the Spontaneous sample, the dependent

variable refers to attendance to the SABXRS following a self-initiated appointment.

The measure of association used is the relative risk, as estimated by the odds ratio (OR). Variables

with a bivariate P-value of < 0.25 are entered into the logistic regression models (Hosmer and

Lemeshow, 1989, p86). These authors state that the use of lower levels often fails to identif,i

variables known to be important.

Appendix D shows the percent dishibutions for each variable and the bivariate P-value for its

association with the dependent variable. Only valid categories are listed, therefore the percent may

not sum to 100% due to missing data.

3.6.2 Analysis Groups

The study design and sample sizes were determined on the premise that two major analyses would

be performed based on recruitment method, that is, separate analyses for the Spontaneous and GP

samples. It was also expected that sufficient numbers would be available to conduct separate

analyses for major differences by case type for the GP sample, but the small number of cases for

the Spontaneous sample would preclude this level of analysis. However, early in the data

examination it was evident that the differences between the two case types was quite marked on

several of the independent variables for both samples, and that it would be inappropriate to

continue the analysis on the original basis. That is, the combined effect of the FTA cases and

Cancel cases failed to detect factors that predicted non-attendance, but which were only relevant to

one of the case types. The dilemma posed by splitting the cases, was a reduction in the power to

detect differences. However, it was determined that it was the only option that could be pursued
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fortheresearchtobeconsideredcredible. Duetothelossof porwer aP-value of 0.l0wasused
rather than the conventional 0.05 as the test of significance.

Given that the dependent variable now comprised three categories (FTA, Cancel and Control)

rather than the initial two (Cases and Controls), consideration was given to performing

polychotomous logistic regression. However, SPSS does not allow this form of analysis, and it
would have been necessary to have access to, and learn an alternative statistical package.

Following discussions with statisticians, including international advice (via the internet), it was

determined that the advantages would be minimal. Separate models for the FTA and Cancel cases

would yield similar results and would be easier to interpret.

Hence, separate models were fitted for the two recruitment methods (Spontaneous and GP Invitee)

by the two types of cases (FTA and Cancel), yielding four models.

A further factor that increased the complexity of the analysis was the vast number of variables

collected, making it difficult (impossible using the available statistical package) to conduct the

logistic regression analysis as a single stage, incorporating all variables significant atP < 0.25.

Various methods of modelling were tried, including backward and forward as well as forced entry

of all variables. Following further discussions with various statisticians, it was decided that the

best way to proceed would be to perform multivariate analysis for each of the study constructs (see

Table 1.7.1, Chapter 1), then utilise the results of these as a method to select variables for an

overall model.

An issue discussed in the literature in relation to multiple comparisons for large data sets is the

need to make adjustments in statistical analysis to avoid rejecting the null hypothesis too readily.

That is, it is suggested with a large number of statistical tests, the probability of finding a

statistically significant result increases by chance, even when the null hypothesis is true. Hence,

adjustment is recommended by some (Jones and Rushton, 1982); (Savitz and Olshan, 1995).

However Rothman (1990) argues against adjustment on the basis that reducing type I error for null

associations increases type II error for associations that are not null, and recommends a policy of
not making adjustments for multiple comparisons. No adjustments were made by the investigator.
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ODDS RATIO
logistic regression

ODDS RATIO
bivariate analysis

STIIDY: country/year
(author & outline in

footnotes)

VARIABLE

2.tus/1990 '

Socio-demographic
o marital status

1.3 (<60 vs 60+)us/1990'. age

2.92 (highvs low)
2.1 (high vs low)

1.5 (5-6s vs 1-4s)

2.5 (t vs 1-4s)
4.4 (d vs no d)

us/l990 '
us/1991'?

AUST/1992 3

il

(s:secondary, f=tertiary,
d:diploma)

¡ education

3.14 (has vs none)us/1991'?a children
3.14 (Jewish)

0.91 (Catholic)
us/l989 "a religion

2.59
7.27 (mother only)

3.18

1.9
us/19915
us/l990 '
us/1989 4

us/19912

Experience with breast
disease
. family history

5.4
5.2 (has abnormality)

us/l989 o

us/19912
a history ofbreast

problems
1.8us/I990 'friend with breast

cancer

2.t5
t.6us/l990 '

us/1989 4

Knowledge of breast

know of risk without
symptoms

cancer
a

1.8us/l990 'a know older women at

risk

0.42

0.8
us/1991 5

us/l990 '

Beliefs about benefits and
barriers
. concern over radiation

0.48

0.7
us/19915
us/l990 '

cost (as a barrier)

1.8us/I990 '
us/1989 4

a belief in effrcacyl
beneficial t.7

1.3us/l990'belief in curabilitya

0.5I¡ embarrassment
0.6tl

a anxiety/worry

t.79
25.5
8.53

25.1
us/1991 5

us/1990 '
us/19912

StructuraUother factors
o if doctor recommended

2.13us/1989 4
has regular doctora

1.85il
a encouragement by

friend
2.04il

discussing with frienda

Table 3.2.1 Results of bivariate and logistic regression analyses predicting likelihood of
t'ever" having had a mammogram

Lerman et al., 1990; community survey, women 50 years and over, interview of

selected members of a health Maintenance Organisation, N : 910
2 Fox et at., l99l; community survey, \ryomen 35 years and older, random digit dial telephone interview, N :
1 057 (results in tables relate only to women 50 - 64)
, Adelron et al., 1992;.o*puriron of data collected from attenders to mammography screening unit in

central Sydney with census data of women aged 45 - 70 in catchment area
a Zapka et al., 1989; community survey, women 45 - 75 years, random digit dial telephone interview, N :
1,184
s Bastani et al., l99l;communþ survey, women 40+ years, random digit dial telephone interview, N: 802
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VARIABLE STUDY: country/year
(author & outline in

footnotes)

ODDS RATIO -
bivariate analysis

ODDSRATIO -
logistic regression

a age us/1991 5

us/1990 ' t.2
0.40

o education I 1.6 (high vs low)
. lncome us/1991'z

us/1990 6

2.80
2.0 (>35,000 vs <10,000)

o marital status us/1990' 1.8

Experience with breast disease
o family history us/19915

us/l990 r 1.9

2.20
1.8

Knowledge/experience of
mammography
. knowledge of guidelines us/1991 5

1 .81

a intention to get mammogram
in next year

us/l991'z 2.16

a had diagnostic manìmogram us/1991 ', 2.32

a had screening maûrmogram I

us/1989 4

t8.77
2.31 (reason was routine)

a mammogram satisfaction il 1.17 (high)

Knowledge of breast cancer
¡ know of risk without

symptoms
us/l990 r

us/I989 4

1.3

1.45

a know that older women at

risk
us/1990 ' 1.5

Beliefs about benefits and
barriers
. concern over radiation us/1991 s 0.58

cost (as a banier)a
tl 0.59

a belief in efficacy us/I990 | 1.5

a perceived safety as high us/l9917 t.93
a belief in curabilþ of BC us/1990 ' 1.8

o embarrassment I 0.6

a anxiety/worry It 0.6

Structural factors
. has regular doctor us/1989 4

us/l9917
3.02
2.63

¡ doctorsrecommendation us/199r',
us/1990 ' 13.9

4.34
9.5

a media exposure us/l989 " 2.15 (greater)

a personal health practice
score

us/1990 ó 1.6 (highest vs lowest)

Trble3.2.2 Results of bivariate and logistic regression analyses predicting likelihood of
having had a mammogram according to US guidelines/in last 12 months

See table 3.1
2 See table 3.1
a See table 3. 1

s See table 3.1
6 Anda et al., 1990;used data from large community study in 33 states of US, women 50 years and over who

had visited physician in last year and did not have breast problem or family history ofbreast cancer, random

selection of residents with telephones, N: 8 402
7 Fulton et al., 1991; community suryey, rwomen 40 years and older, random digit dial telephone interview, N
:852
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Table 3.2.3 Proportion of women in categories of relevance to this study from other

Australian studies

VARIABLE STUDY: Year
(reference in

footnote)

POPT]LATION PROPORTION OF
WOMEN

Socio-demographic
¡ education 1991 '

lgg22

community (Sydney)

attenders

0.15 (no secondary)
0.51 (l-4 years secondary

0.78 (l-4 years secondary)

0.13 (5-6 years secondary)

0.07 (tertiary)

a occupation status 1991 ' community one third in each of high,
middle and low groups

Experience with breast disease
. family history of BC 1991 '

1989 3

community
" (Melbourne)

0.08
0.08

knew someone with BC 1988 4

l99l I

19gg 3

community
community

0.85
0.73
0.79

a had breast lump lggl '
19gg 3

community
I

0.24
0.18

Knowledge of mammography
o heard of mammography 1988 4

1gg9 3

lggl '
lgg2s

t9926

community

community
as above,2yearc
later
community (rural
Vic)

0.67
0.68
0.78

0.90
0.93

heard of screening
mammography

1989 3

tggl I

t9925
19926

community

as above, 2 years

later
community (rural
Vic)

0.49
0.56
0.81
0.63

Knowledge of breast cancer
o knows risk increases with

age
(id en tiJì e d c orr ecþ age

range at greatest risk)

1988 4

lggg 3

lggl I

community
community

0.07
0.08
0.06

knows BC most common
cancer

1989',
1gg1 '

community 0.59
0.71

a knows correct lifetime risk lggg 3

1991 I

community
I

0.34
0.66 (reported as 2/3rds)

a believes removal of breast

only treatment
1988 *

lg89 3

community
ll

0.23
0.29

Beliefs about benefits and
barriers
o impo¡tant to have

maflrmogram at their age

1gg1 | community 0.70

a better not to know if have

BC

lggl ' community 0.t7

screening mammography
can save lives

lg88 4

1991 ' community
0.88
0.91

a screening mammography
more trouble than it is worth

lggl ' community 0.12

. believe detection 1989 3 community 0.98

o believe mammography
accurate

lggg l community 0.65
(0.23 extremely/O.42 quite)
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Table 3.2.3 continued

lrwig et al., l99l
'Adelson et al., 1992
3 Cockburn et al.,1989
a lrwig, et al., 1988
tTurnbull etal.,1992
6 Cockburn et al.,1992
7 Australian Bureau of Statistics 1989-90 National Health Survey, 1992 (special tables requested by
investigator); The proportions in the table relate to women in the community aged 50-64 who have had a

marnmogram, ie similar to control population in this study
BC, breast cancer

VARIABLE STUDY: Year
(reference in

footnote)

POPULATION PROPORTION OF
WOMEN

. concern about radiation 1991 ',

1989 3

community
community

0.27 (very/quite)
0.24 (very/quite)

o feel embarrassed lggg 3 community 0. 07 (extremely/quite)
0.27 (if add 'little' to above)

a perceive themselves as

personally susceptibility to
BC

1989 3

1991 |

community

community

0.09 (high/fairly high chance)

0.38 (if add'slight' to above)

0.22 (composite scale)

a thought about BC in last
yeat

1988 *

lggg 3

community
community

0.51 (at all)
0.19 (a lolsome of the time)

a concerned about getting BC lggg 4 community 0.18

Other Health Behaviours
o changed diet in last two

years
1989-90 7 community (50-64) 0.33 (non-medical reason)

a exercised in last 2 weeks I 0.69

a non-smoker il 0.83

a had pap smear in last 3 years I I 0.62 (.034 in last year)

o had breast examination il Ú 0.95 (ever)

examines own breasts
regularly

I I 080

a self-assessed health status tl I 0.72 (excellent/very good)
a self-assessed happiness 0.24 (very happy)
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Trble3.2.4 Samplesizerequirements

Odds Ratio Proportion in
contols (%)

Sample required for
95% Confidencel90%o

Power

Sample required for
95% Confidence/80%o

Power

3.0 10 t46 tt2
I 20 93 72
I 30 80 62
I 40 79 61

50 85 65
I 60 98 76

2.5 l0 2t8 168
il 20 136 105
It 30 115 88

40 110 85
il 50 116 89

60 132 102

2.0 l0 402 307
x 20 244 186
il 30 200 ls3

40 188 t44
I 50 194 148

60 2t6 165

1.75 10 638 48s
I 20 381 290

30 308 234
33 40 285 217
3a 50 290 220

60 3t9 243

1.5 l0 1265 957
I 20 742 562

30 590 446

40 538 407

50 538 407

60 583 441
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VARTABLE NAME
Variable

Recruitment Type
GP invitee

Table 3.3.1

AGE
40-49
50-59
60+

MARITAL STATUS
Married/defacto
Widowed
Separated/divorced
Never married

AGE LEFT SCHOOL
14 or less

15 or 16

17 or more

QUALIFICATIONS POST-SCHOOL
Yes
No

HIGHEST QUALIFICATION
Degree or higher
Trade or Apprenticeship
Certificate or Diploma
No post-secondary qualification

EMPLOYMENT STATUS
Employed FT
Employed PT
Not employed

LIFETIME OCCUPATION
Manager/Prof
Clerl:/Sales/Service
Trade/\4anual
Home duties

PARTNER'S OCCUPATION
ManagerlProf
Tradesperson
Clerk/Sales/Services
Manual
No parbrer/(Jnknown

COUNTRY OF BIRTH
Australia
Other English speaking
Southem Europe
Northern Europe
Other

SPEAK OTHER LANGUAGE
Yes
No

LANGUAGE SPOKEN
Italian
Greek
Other NES
English

HOUSEHOLD COMPOSITION
Husband only
Husband and other
Son/s only
Daughter/s only
Lives alone
Other

36.2
43.3

20.5

76.4
8.5

10.5

4.4

27.7
53.8
18.2

40.0
46.9

12.7

45.1

54.6

2.7
3.4
t9.6
74.0

Demographic characteristics of study population by recruitment type - yo

frequencies and P-values

5.6
4.9
34.1

55.1

24.9
22.6
52.3

35.1
28.5
10.8

t9.7
5.9

61.0
21.3

8.5

5.4

3.8

5.6
1.8

6.7
8s.9

35.4
41.8
2.6
2.t
13.6

4.6

12.2

23.3
22.4
41.8

29.4
26.2
1l.l
30.0
3.2

67.0
15.3

7.0
6.1

4.7

3.8
3.1

10.1

83.1

42.2
25.5

3.2
3.1

18.0

8.1

(<0.001)

(<0.001)

(<0.001)

(<0.001)

(<0.001)

(<0.001)

(<0.001)

(0.003)

(0.1s)

(0.20)

(0.0e)

0.0
67.3

32.7

67.7
16.3

14.5

1.4

25.9
73.8

t2.7
12.9

74.1

21.0
31.3
10.0

37.4

t4.r
85.9

t7.2
82.8

(<0.001)
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VARIABLE NAME
Variable Categories

Recruiùnent Type
Spontaneous GP invitee (P-value)

PERSONS IN HOUSBHOLD
One
Two
Three
4 or more

SOURCE OF INCOME
Wages/Salary
Private
Govt pension

INCOME
<$20,000
$20,001-30,000
>$30,000

Not stated
RELIGION

Anglican/C of E
Catholic
Orthodox
Uniting
Other Christian
None/other

SOCIO-ECONOMIC STATUS
Low
Medium
High

13.6
41.5

20.3
24.4

r8.0
s2.t
20.8
9.2

(<0.001)

48.2

23.6
27.9

33.6
t9.7
46.3

(<0.001)

34.1

17.7

40.3

7.9

56.6

19.7

18.9
4.8

(<0.001)

28.5
24.6
2.8
20.3
t2.l
1 1.8

2s.5
24.6
3.8
19.4

t7.2
9.5

(0.2s)

24.1
39.2
36.7

36.4
45.6
18.0

(<0.001)

Table 3.3.1 continued

Table 3.3.2 Cases (by type) and Controls by recruitment type and age

na, not applicable

Age
40-49
50-59
60+

FTA
Spontaneous GP invitee

N:56 N:155
28.6 na

55.4 66.5

16.1 33.5

CANCEL
Spontaneous GP invitee

N:119 N:148
38.7 na
40.3 68.2
21.0 31.8

Spontaneous
N:215

36.7
41.9
2t.4

GP invitee
N:254

na
67.3

32.7
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CHAPTER 4 CASE.CONTROL STTJDY BASELINE RESULTS

4.I INTRODUCTION

This chapter summarises the bivariate and multivariate baseline results examining predictors of

non-attendance to the SABXRS. Separate analyses are first presented for each of the six study

constructs: Socio-demographic; Health Motivation and Control; Knowledge; Susceptibility;

Barriers; and, Influences. As explained in Chapter 3, within each of the two samples -

Spontaneous and GP Invitee - two case types - those who failed to affend without notice (FTA) and

those who telephoned and cancelled their appointment (Cancel) - are compared with the

appropriate control group. Hence, analyses are performed for four separate case groups for each

construct; Spontaneous-FTA, Spontaneous-Cancel, GP-FTA, and GP-Cancel'

Detailed tables and models are included as Appendices in Volume II, while summarised tables are

included at the end of the chapter. Tables found at the end of this Chapter all commence with

'Table 4.' (the '4' referring to Chapter 4), while those in the appendices are prefixed with

'Appendix D' or 'Appendix E'.

Appendix D includes a table for each of the constructs, listing the variables included in the study

and P-value for each of the bivariate cross-classifications, comparing cases with controls.

Association between non-attendance to mammography screening at the SABXRS and each of the

study variables was investigated using the Pearson chi-square test of independence, except where

the minimum expected frequency was ( 5, in which case Fisher's exact test was used. TheP-value

is shown in the case column below the frequencies of the variable in question. For example, in

Appendix Dl, Table Dl.1, the first P-value of 0.194 below the frequencies for AGE in the FTA-

case column is the probability associated with comparing the age distribution of Spontaneous FTA-

cases and Spontaneous Controls. The P-value of 0.940 under the frequencies for AGE in the

Cancel-case column is the probability associated with comparing Spontaneous Cancel-cases with

Spontaneous Controls by age.

The six sections 4.2 to 4.7 below summarise the bivariate and multivariate analyses for each of the

six study constructs. Three common tables, located at the end of the chapter, are included within

each section. The first table in each section (4.2.I to 4.7.1) lists variables associated with non-

attendance to SABXRS at P < 0.10 level in at least one of four case-control bivariate analyses.

The second table in each section (4.2.2 to 4.7.2) shows the variables which were entered in at least

one of the four multivariate models. Variables with a P-value of < 0.25 from the bivariate chi-

square test were entered into the logistic regression models (see Chapter 3 for rationale). Variables

which entered at least one of the four models based on this criterion are listed in these tables, a./

denoting which model(s) included the variable. A I denotes that the variable was not entered.

The final multivariate logistic regression models for each construct are included in Appendix E.

The third set of tables (4.2.3 to 4.7.3) lists the independent variables from the logistic regression

analysis that were found to be significant predictors (at P < 0.10) of non-attendance to the

SABXRS in one or more of the models. Variables with more than two categories were included in

these tables if at least one of the category comparisons was significant, even for variables that were

98



Case-control study baseline results

not significant overall (this occurred infrequently). For example, in Table E1.1.4 in Appendix E,

the variable H9USEHOLD COMPOSITION did not achieve overall significance (P:0.25), but the

comparison of the category 'Husband and other' with the reference category 'Husband only' was

significant (P: 0.05).

The category used as the reference group in the logistic regression analyses is shown in this third

set of tables next to the variable name, and all other categories are listed below the variable name.

The reference category selected was either the group found to be most likely to attend

mammography screening from the literature review (Appendix B), or the category with the greatest

proportion of responses (where the literature was inconclusive or unavailable at the time). The

odds ratio reflects the estimated odds of not attending the SABXRS after adjusting for the

confounding effects of other variables included in the model. Odds ratios of less than 1.00 indicate

a lower likelihood of being a case; odds ratios gleater than 1.00 indicate a gfeater likelihood of

being a case.

Section 4.8 draws on the results from the logistic regression models for each construct to develop

an overall model for each of the four analytic gfoups; Spontaneous-FTA, Spontaneous-Cancel, GP-

FTA, and GP-Cancel.

4.2 RESULTS - SOCIO.DEMOGRAPHIC CONSTRUCT

4.2.1 BivariateResults

This section evaluates the association between non-attendance to mammography screening at the

SABXRS and socio-demographic variables.

No bivariate association (atP < 0.10) was evident in any of the four analyses for the following

variables; AGE, AGE LEFT SCHOOL, QUALIFICATIONS POST-SCHOOL, HIGHEST QUALIFICATION'

EMpLoyMENT srATUS, LANcuAGE spoKEN, souRCE oF INCoME, RELIGIoN, and soclo-gcoNoMlc

STATUS. (Appendix D, Table Dl.1)

Signifrcant bivariate associations atP < 0.10 in at least one of the four analyses are listed in Table

4.2.1. Tl.rc two occupation variables, LIFETIME oCCUPATIoN and PARTNERS occUPATIoN refer to

the main occupation of the subject and her partner during their lifetime. Thus, it may or may not

be the current occupation.

For the spontaneous-FTA analysis, PARTNER'S OCCUPATION and t{UtUSeR oF CHILDREN \4/ere

significantly associated with non-attendance at the SABXRS. The partners' of cases were more

likely to have worked in manual jobs as their main lifetime occupation, but less likely to have

worked as tradespersons, clerks, or salesmen. The proportions from managerial or professional

occupations were similar, but more cases were in the 'Not stated/no partner' category; this

corresponds with fewer cases being married (64.3% of cases compared with 79'l% of controls).

With regard to number of children, cases showed higher proportions at the extremes (none and 5 or

more) compared with controls.
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For the Spontaneous-Cancel analysis, the only significant variable was INCOME. The association

observed is similar to what might be expected from the literature, that is non-attenders have lower

incomes; 57%o of cases had incomes of $30,000 or less compared with 48o/o of oontrols.

In the GP-FTA analysis, four variables exhibit significant bivariate associations - MARITAL

srATUS, LIFETIME occupATloN, HousEHoLD coMposITIoN and NLIMBER oF cHILDREN. Cases

were less likely to be married, thus more likely to be widowed, separated, divorced or never

married. Given that the age distributions were very similar, this difference in marital status

supports the findings from the literature review that non-attenders are less likely to be married

(Appendix B, Table BL2). A similar difference was observed for the Spontaneous-FTA analysis

(P : 0.109), but not for either of the Cancel analyses. For the LIFETIME occuPATIoN variable, GP-

FTA cases were more likely to have worked in trade/manual occupations. As expected, given the

marital status differences, cases were more likely to live alone or with persons other than husband.

Cases were also more likely to have 3 or more children; 66.5% compared with 55.4%o for controls.

For the GP-Cancel analysis, LIFETIME occupATloN, couNTRY oF BIRTH, SPEAKS orHER

LANGUAGE, HousEHoLD coMposITIoN and pnRsous IN THE HousEHoLD showed significant

associations. Women who cancelled were more likely to have worked in managerial/professional

or clerk/sales/service occupations, be bom in Aushalia, and thus speak English at home, all

characteristics in the opposite direction to those predicted from the literature. They were also more

likely to live in households with husband only, thus also more likely to live in a 2-person

household. The finding that women who cancel their appointment were more likely to be English

speaking than both the controls and FTA cases is not surprising, since it necessitates making a

telephone call to the Service. One reason for the non-English speaking FTA-cases not telephoning

may be that they did not understand the invitation letter and therefore ignored it.

4.2.2 MultivariateResults

Variables which entered at least one of the four models based on a P-value of < 0.25 are listed in

Table 4.2.2. The final models are included in Appendix E, Tables 81.1.1 to E1.1.4.

Although MARITAL sTATUS was initially entered in both the FTA models, it was excluded from the

final models due to its high correlation with household composition. Models were examined using

both variables together and each variable on its own. The model withHOUSEHOLD COMPOSITION

alone gave the best fit. Similarly, LANGUAGE SPOKEN was excluded from the final GP-Cancel

model, due to high correlation with couNTRY oF BIRTH.

Because there are no women aged 40-49 in the GP sample, the reference group for the ncs

variable was made 50-59 (rather than the youngest as elucidated from the literature) for

comparability across the two samples.

Table 4.2.3 lists the independent variables from the logistic regression analysis that were

significant predictors of non-attendance to screening at the SABXRS for one or more of the final

modelsatP<0.10.
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For the Spontaneous-FTA model, three variables predicted non-attendance; LIFETIME

PARTNER'S OCCUPATION and NUVTSBR OF CHILDREN. Compared with women in

professional occupations, those who did not work during their lifetime were three times /ess

to miss their appointment, or conversely, housewives \Ã/ere three times more likely to attend'

Parbrer's occupation was used as a proxy for socio-economic status. Compared with women

whose partner's worked in managerial/ professional occupations, those whose partner's worked in

manual occupations were nearly two and a half times more likely to FTA. For NtlvtsgR on

çHILDREN the reference category was None, on the basis of the only study in the literature (Foxe/

al.,I99l) which found a significant association (Table 81.8 in Appendix B), and this suggested

that women with children were more likely to be non-attenders. However, the results here found

that women with 1-4 children were /¿ss likely to be non-attenders (only significant for 1-2)

compared to those with no children, while those with five or more children were more likely to be

non-attenders (this association was not significant)'

For the Spontaneous-Cancel analysis it can be seen from Appendix D, Table D1.1 that the only

variable with a P-value of < 0.25 from the bivariate analysis was INCOME. Hence, this variable

was not adjusted for the confounding effects of other variables, and the odds ratio shown in Table

4.3 in this instance is unadjusted. Women whose income was $20 001-$30 000 were twice as

likely to be non-attenders than women whose income was over S30 000. However, there was no

difference between the highest and lowest income gfoups.

For the GP-FTA analysis, two variables remained independent predictors of non-attendance to the

SABXRS; LTFETTME occupATroN and uousnsolD coMPoSITIoN. 'Women with occupations other

than managerial/professional (including home duties) were signifrcantly /ess likely to be non-

attenders. Women who lived in households with only sons were four times more likely to be non-

attenders than women who lived with their husbands, and those living alone were twice as likely to

be non-attenders.

Three variables remained independent predictors for the GP-Cancel analysis; LIFETIME

occupATloN, HousEHoLD coMposITIoN and INcoun. Women who worked in trade/manual

occupations were three time /ess likely be non-attenders than women who worked in managerial

positions. Compared with women who lived with husbands alone, those who lived with husband

and others were four times less likely to cancel a GP invitation. The INCOME variable showed the

same pattern as for the Spontaneous-Cancel analysis; l,¡Vomen whose income was $20 001-$30 000

were nearly twice as likely to be non-attenders than women whose income was over $30 000

4.2.3 l)iscussion

It can be seen from Table 4.2.1that age was not associated with non-attendance to SABXRS in any

of the analyses, whereas the review of the literature in Chapter 1 suggests that age would be

inversely associated with attendance (Appendix B, Table B1.1). Table 4.2.4 shows statistics on

age for each of the predictor groups, confirming that the mean is similar for all gloups within each

sample. The age variable refers to age at appointment date for both samples' The Spontaneous

FTA-cases have a mean age of slightly more than one year higher than the Controls. A comparison

of means (Mann-Whitney test of independence) shows that this difference is not statistically

significant. The mean age for the Spontaneous Cancel-cases is virtually the same as the Controls.
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For the GP sample there is very little difference between both types of cases and controls. This is

confirmed by the Mann-Whitney test of independence.

From the review of the literature in Chapter 1 it was hypothesised that married women would be

more likely to attend mammography screening, or conversely non-attenders would be not married.

This was the finding for the two FTA analyses, but for Cancel analyses the cases were found to be

similar to the Controls. On the other hand income predicted attendance for Cancel cases in both

samples but not FTA cases. For both Cancel models the pattem was the same in that those on

middle incomes were more likely to be cases; that is, the non-attenders to the SABXRS who

cancelled were not those on the lowest incomes as expected from the literature, but neither were

they on the highest income group.

LIFETIME oCCUPATIoN was found to be an independent predictor in three of the models; in both the

GP models and the Spontaneous-FTA model. The direction of the relationship was the same in all

three models, that is, women whose main lifetime occupation was in the managerial or professional

occupations were more likely to be cases than any other occupational group, including home

duties. This relationship contrasts with that expected from the literature, where the higher level

occupations are usually found to attend for screening. However, the dependent variable in this

study relates to attendance specifically to the SABXRS, a government funded free service. The

results may be different for attendance to screening mammography per se. This may also explain

the result found for TNCoME that women in the middle income range were more likely to be

Cancel-cases. Although these women cancelled their appointment with the SABXRS, they may

have chosen to be screened privately. The next chapter which reports on attendance at the

SABXRS by the follow-up date (4 years after interview) includes a prior history of mammography

at baseline as an independent variable in the analysis comparing cases who had attended four years

on with those who had still not attended.

Ethnicity, which was measured by country of birth and language spoken at home was entered only

in the GP-Cancel model, but was not found to be an independent predictor. From the literature, the

main differences in relation to ethnicity were found in USA studies comparing blacks and whites.

The equivalent in Australia may be a comparison between aboriginals and non-aboriginals, but this

was not asked in the current study as numbers would have been too small for a valid analysis.

Education was not entered in any of the four models. However, there is a significant difference (P

< 0.001) between the two samples overall, that is all Spontaneous compared with all GP subjects.

Over 45o/o of the spontaneous sample had post-secondary qualifications compared with 26%o for the

GP sample. The homogeneity within the two sample groups is not surprising. Women who attend

particular GP practices are likely to be more homogeneous than the general population. Also, it
would be expected that women who make an appointment on their own volition would be more

highly educated than the general population. Adelson¿/ al., (1992) compared attenders to a central

Sydney mobile screening unit with the general population and found attendance to be associated

with education (relative risk of 1.5 for 5 to 6 years secondary and 2.5 for tertiary education

compared to those with less than 5 years secondary).

The homogeneity within the two samples is also reflected in the INCoME and soclo-ECoNoMIC

STATUS variables. Over 40%o of the Spontaneous sample had incomes of >$30,000 compared with

lgYofor the GP sample (P < 0.001). The proportions in the high socio-economic status category

t02



Case-control study baseline results

were 37%o and l9o/o for the Spontaneous and GP samples respectively (P < 0.001)' It should be

noted that soclo-ECoNoMIC STATUS was based on postcode, as coded by the Australian Bureau of

Statistics. The proportion of postcodes in the low, medium and high classification for Adelaide

and Outer Adelaide combined are 24o/o, 35%o, and 40% respectively' For the GP sample the

postcodes are clustered around the GP practices, whereas the Spontaneous sample is spread

throughout Adelaide and its environments. These sample differences are evident in other related

variables; a greater proportion of the Spontaneous sample were employed (48% versus 26%) and

work in managerial/professional occupations (21% versus l2%) while fewer rely on a government

pension (28% versus 47Yo), all differences significant at P < 0'001'

Thus, while socio-demographic variables clearly differentiate the two samples, which in turn

represent method of entry to the SABXRS, they mostly failed to predict non-attendance by case

type. The literature shows that a high proportion of studies also failed to find an association

between attendance and socio-demographic variables, particularly when adjusted for the effects of

other variables (Appendix B, Table 81.1 to 81.8). However, the literature mostly refers to non-

attenders as a homogeneous group. This set of analyses suggest that the Cancel cases may more

closely resemble the Controls rather than the FTA cases, particularly for the Spontaneous-Cancel

analysis where only one variable was significant even at the bivariate stage.

For the variables that remained in the final models, the overall level of prediction for cases ranged

from 22o/o to 37%o in the four final models (Table 4.2.3). Controls were better predicted, ranging

from 83% to 97%o. The statistical significance of the final models ranged fromP :0.002 to P =

0.043, the highest level of significance being for the GP-FTA model.

RESULTS. HEALTH MOTIVATION AND CONTROL
CONSTRUCT

4.3

4.3.1 BivariateResults

This section evaluates the association between non-attendance to mammography screening at the

SABXRS and health motivation and control variables.

It is hypothesised that cases (non-attenders) are less likely to engage in other health behaviours, or

conversely women who are motivated to attend for screening mammography also engage in other

health enhancing or protective behaviours. In addition to those variables listed in Appendix D

(Table Dl.z), the questionnaire included questions about visits to the following health

professionals in the last year; physiotherapist, chiropractor, acupuncturist and naturopath'

However, due to an eïïor in the sequencing, this set of questions was missed for a significant

proportion of responders, and therefore excluded from the analysis. If the subjects for which this

data is available are representative ofthe various study groups, then the only significant association

found at P < 0.10 was for visiting a naturopath in the GP-FTA group; cases were more llkely to

have visited a naturoPath.

No bivariate relationship (atp < 0.10) was evident in any of the four analysis for the following

variables; DO BSE (Breast Self Examination), EXERCISE, EXERCISE FREQUENCY, DON'T SEE

DOCTORWHENSHOULD,HEALTHSTATUS,LONGTERMPROBLEM,DISABILITYINTERFERES'SELF
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ESTEEM, AND, MHLOC (MULTT-DIMENSTONAL HEALTH LOCUS OF CONTROL). (Appendix D, Table

Dr.2)

Significant bivariate associations (P < 0.10) are listed in Table 4.3.1

For the Spontaneous-FTA analysis the three variables about pap smears were significantly

associated with non-attendance at the SABXRS, as well as smoking behaviour and the dentist

variable. The direction of association for all these variables is as hypothesised. Cases were less

likely to have had a pap smear. Amongst women who did have a pap smear, cases were less likely

to have had their last one within the previous two years or to have initiated it themselves. Nearly

twice as many cases 'Smoke now', and a higher proportion smoked in the past. The dentist

variable asked if subjects visited the dentist regularly for checkups or only when there was a

problem; a higher proportion of cases never visited the dentist or only visited for specific problems.

For the Spontaneous-Cancel analysis the two variables relating to breast examination by a doctor,

were significant. In contrast to the predicted relationship, cases wete more likely to have had their

breasts examined by a doctor, and to have had an exam in the last year. Two other significant

variables were LTFESTyLE AFFECTS HEALTH and onNttst. The former asked for the level of
agreement to the statement "The main thing which affects people's health is their own lifestyle

habits". A lower proportion of cases agreed with this statement. The relationship for theonNrlsr

variable was similar to the Spontaneous-FTA analysis.

In the GP-FTA analysis six variables were significant;FREQUENCY OF BSE, LAST BREAST EXAM,

wHo INITIATED LAST pAp SMEAR, sMoKINc, LAST TIME sAw DR and ogNtIst. More cases

practised BSE monthly, and more had a recent breast examination by a doctor, in contrast to the

hypothesised relationships for these variables. Fewer cases initiated a pap smear themselves, as

hypothesised. A higher proportion of cases saw a doctor within the 3 months prior to interview,

whereas the literature suggests that attenders (controls in this study) visit more frequently. The

relationship for the DENTIST variable was similar to both Spontaneous analyses.

For the GP-Cancel analysis, no variables were significant atP < 0.10, indicating that on this set of

variables Cancel cases resemble Conhols.

4.3.2 MultivariateResults

Variables which entered at least one of the four models based on a P-value of < 0.25 are listed in

Table 4.3.2. The final models are included in Appendix E. Tables El.2.l toEl.2.4.

It should be noted that for the GP-FTA model, the variables Do BSE and oocroR CHECKED

BREASTS were entered (even though they were not significant at P <0.25) because they were the

lead-in to the questions that followed on FREQUENCY oF ss¡ and TIME oF LAST EXAM.

Table 4.3.3 lists the independent variables from the logistic regression analysis that were

significant predictors of non-attendance to screening at the SABXRS in one or more of the models

at P < 0.10.
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For the Spontaneous-FTA analysis, three variables predicted non-attendance, all in the direction

hypothesised; EVER HAD PAP SMEAR, SMOKING and OBNTIST. cases were nearly four times more

likely to be have never had a pap smear, twice as likely to be a current smoker, and nearly three

times as likely to visit a dentist only when problems arose. These results indicate that women who

participated in other preventive health behaviours also participated in screening mammography

with the SABXRS.

Three variables also predicted non-attendance for the Spontaneous-Cancel analysis, but only the

DENTIST variable was common to both Spontaneous models. A significant dose-response

relationship is seen with the DENTIST variable; compared with women who visit regularly for

check-ups, women who visit the dentist only when problems arise were nearly two times more

likely to be a case, while those who never visit were nearþ three times more likely to be a case (as

hypothesised). The other significant predictors were the two variables about breast exam by a

doctor, but cases weÍe more likely to have had a breast exam, and to have had one recently,

contrary to the hypothesised result.

For the GP-FTA analysis, seven variables remained independent predictors of non-attendance to

the SABXRS; DO BSE, FREQUENCY OF BSE, DOCTOR CHECKED BREASTS, LAST BREAST EXAM,

sMoKING, LAST TIME sAw DR, and ogNtIst. Women who performed BSE less than once a month

were /ess likely to be cases than those who do BSE monthly, contrary to the expected result. The

variables on breast exam by a doctor also show that cases were more likely to have had a breast

exam, and that it occurred recently, again contrary to the expected result. As with the

Spontaneous-FTA group, smokers were more likely to be cases; both women who smoke no\ry or

have smoked in the past were nearly twice as likely to be cases. 
'Women who visited a doctor more

than12 months ago Ìwere more likely to be cases (3.5 times) than those who visited within the

previous three months, but those who visited 6 to 12 months previously were less likely to be

cases. The dentist variable conforms with the pattern seen in the previous two models; women

who never visit the dentist were nearly twice as likely to be cases compared with those who visited

just for check-ups. The association for those who visited when problems arise only is positive, but

not statistically signifrcant.

For the GP-Cancel analysis only one comparison showed significance atP < 0.10; compared with

women who last saw a doctor within the last 3 months, those whose visit was ) 12 months ago

were two and a half times more likely to be cases. The variable LAST BREAST EXAM (when last

exam occutïed) reached significance overall (P : 0.07), but none of the category comparisons with

the reference group were significant. As noted above no variables showed bivariate significance

for this group.

4.3.3 Discussion

The MULTr-DIMENSIONAL CONTROL scale and its sub-scales were included in this study on the

premise that promotional materials would need to take account of whether internal and external

attribution differently influence the performance of health behaviours. Rothman et al., (1993),

found that emphasising a woman's responsibility in promotional material will significantly increase

mammography use, Although no relationship was found in this study, it may be that differences

exist among particular cultural groups not represented in the SABXRS samples taken at that time.
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Overall, the study sample showed neither high levels of internal nor external control. Similarly no

association was found with self-esteem, both samples showing an overall high level of esteem.

In general, variables related to the breast (both examination by self and doctor) were negatively

associated with actual attendance, contrary to expectation. Women who performed regular BSE

and had their breasts examined by a doctor were not the controls as predicted. Further, for those

who did have an exam, it was the cases who had had one most recently. The literature shows that

women who practice BSE and have regular breast exams are more likely to attend for screening,

but this mostly relates to screening per se. However, this study examines attendance to the

SABXRS, hence non-attenders may have been screened elsewhere. It may be that women who

cancelled had a recent breast exam because of breast problems rather than routine checking for

preventive purposes. This will be explored in Chapter 5 which examines whether cases had a

mammogram outside the service and whether it was a screening or diagnostic mammogram'

The finding that women who last saw a doctor> 12 months ago were more likely to be cases (non-

attenders) is supported by an Australian trial of GP invitations to a Sydney screening program

(Irwig et aL, 1990). In that study, 38% of women who had consulted a GP in last 6 months

attended for screening compared with 15% if the last consultation was more than2 years ago. In

the current study this relationship was significant amongst the GP sample but not the Spontaneous'

Smoking was a predictor for both the FTA models but neither of the Cancel models, while

behaviour relating to dental care predicted non-attendance in three of the models. The strength of

association for these variables was greater for the spontaneous sample. Overall, fewer

Spontaneous subjects smoked than GP subjects. This suggests that women who book

spontaneously are more likely to engage in other preventive behaviours, as might be expected

given that they themselves made the decision to have a screening mammogram, rather than being

prompted by a letter from a doctor.

Overall, the variables included in the final models were poor to reasonable predictors of caseness,

ranging from 5o/o for the Spontaneous-FTA model to 46%o for the GP-FTA model, but good

predictors of controls. The statistical significance of the models was high except for the GP-

Cancel model at p : 0.50 (others were ( 0.001 to 0.007).

From the literature the Health Motivation and Control variables were generally found to predict

attendance, overall, but to a lesser extent in case-control studies. Only one case-control study was

reviewed for the HEALTH STATUS variable, and that also failed to find an association. PAP TEST

was found to be significant in the bivariate analyses, but most studies did not report adjusted

results. One case-control study which reported a multivariate result found no independent

association for pap test, but did find that BSE was predictive. The results for breast exam by a

doctor or visits to the doctor in general were mixed. No case-control study reported an association

with smoking behaviour. However, all reviewed case-control studies (and cohort studies) which

included a variable related to the use of a dentist for check-ups, found an association with

attendance. These studies were conducted in the UK and related to govemment-funded screening

programs as in the current study. (Appendix B, Tables 82.1 to 82.8).
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4.4 RESULTS. KNOWLEDGE CONSTRUCT

4.4.1 BivariateResults

This section evaluates the association between non-attendance to mammography screening at the

SABXRS and the knowledge variables. It is hypothesised that cases (non-attenders) would be less

knowledgeable about breast cancer and mammography.

No bivariate association (at P < 0.10) was evident in any of the four analyses for the following

variables; CANCER-2ND MOST COMMON, LUMP IN BREAST, NIPPLE CHANGE/RETRACTION, CHANGE

IN BREAST SHAPE, ARMPIT SV/ELLING, PAIN/SORE BREAST, OTHER SYMPTOMS/SIGNS, LUMPS TO

BREAST cANCER, and orrnR cHEcKS FoR BREAST cANCER. (Appendix D, Table Dl.3) The first

variable relates to a question about knowledge of the most common cancer for women in their age

group in Australia (this was followed by knowledge of the second most common cancer). The

other variables listed (except for LUtr,tpS To BREAST CANCER) relate to knowledge about symptoms

or signs ofbreast cancer and checks or tests that can be done to detect breast cancer. This group of
questions was ulprompted; that is women were asked to reveal any symptoms/signs/test they knew

about, following an affirmative response to a lead-in question'Do you know any.....' TheLUMPS

To BREAST cANCER variable asked women how many lumps (out of every l0 discovered) they

thought turned out to be breast cancer.

Significant bivariate associations (P < 0.10) are listed in Table 4.4.1

For the Spontaneous-FTA analysis five variables were significant; PUCKERING/otvltntc,

INcIDENCE oF BC, EXAMINE owN BREASTS, No. oF cHECKS KNowN, and rxow MAMMo FINDS

BEFoRE DR. Cases were significantly less likely to mention puckering or dimpling as a sign of

breast cancer. However, overall knowledge about signs of breast cancer did not differ; that is, the

majority of both cases and controls were knowledgeable. Cases were less likely to know the

correct incidence of risk of breast cancer (1 in 15), but they also over-estimated the incidence

overall (23% of cases answered 1 in 5 compared with 14% of controls). Regarding specific

(unprompted) tests or checks known to detect breast cancer, cases were less likely to mention self

breast-examination and knew fewer checks overall. Cases were also less likely to know that

mammography can detect breast cancer before a doctor can feel a lump (this was a prompted

question).

For the Spontaneous-Cancel analysis, only two variables were significant;No. oF CHECKS KNowN,

and ueRRo oF SCREENINç. Cancel cases also knew fewer checks for breast cancer (as for FTA

cases), and were less likely to have heard of screening mammography'

In the GP-FTA analysis seven variables showed a significant bivariate association;CANCER-MOST

CoMMoN, NIPPLE BLEEDING/DISCHARGE, AGE MOST AT RISK, EXAMINE OWN BREASTS, DOCTOR

EXAMINE BREASTS, KNows MAMMo FINDS BEFoRE DR, and HEARD oF ScREENING. Cases were

less likely to know that breast cancer is the most common cancer in older women. Although there

was no difference in overall knowledge about signs of breast cancer, fewer cases mentioned

bleeding or discharge from the nipple. More cases incorrectly stated that women in their 40's were

most at risk of developing breast cancer, and a higher proportion answered 'Don't know'. Cases
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were less likely to mention breast self-examination as a check for breast cancer, but more likely to

mention breast examination by a doctor. Cases were also less likely to know that mammography

can detect breast cancer before a doctor can feel a lump or to have heard of screening

mammography.

Four variables were significant for the GP-Cancel analysis; KNowS SIGNS oF BC,

pucKERING/oItr¡pln¡c, No. oF syMproMS/sIGNS KNowN, and MAMMocRAPHY/x-n¡.v' Cases

were more likely to know of any signs or symptoms of breast cancer, to know more specific signs,

and to mention puckering or dimpling as a sign. Whereas for the previous 3 analyses the direction

of association was as predicted (that is, cases being less knowledgeable), for this analysis the effect

was opposite for all four significant variables.

4.4.2 MultivariateResults

Variables which entered at least one of the four models based on a P-value of < 0'25 are listed in

Table 4.4.2. The final models are included in Appendix E, Tables El'3.1 to El'3.4.

It should be noted that for the Spontaneous-FTA model, the variable KNO'ü SIGNS OF BC \¡ias

entered (even though it was not significantatP <0.25) because it was a lead-in to NO. OF SIGNS

KNowN. Also, the variable LUMp IN BREAST was excluded from the GP-Cancel model due to

numerical problems; the exclusion of cases from the model that did not have a valid response to all

variables entered resulted in a zero cell for this variable.

Table 4.4.3lists the independent variables from the logistic regression analysis where at least one

of the variable categories was a significant predictor of non-attendance to screening at the

SABXRS for one or more of the models at P < 0.10.

For the Spontaneous-FTA analysis no variable remained an independent predictor of non-

attendance to the SABXRS.

Three variables remained independent predictors in the Spontaneous-Cancel analysis: CANCER

Mosr coMMoN, cANCER-2ND iuosr coMMoN and tuppLn BLEEDING/DISCHARGE. Cases were less

likely to know that breast cancer is the most common cancer for women of their age; compared

with women who knew breast cancer was the most common, those who nominated lung cancer

were 12 times more likely to be cases. Similarly for the second most common cancer, those who

specified cervix were twice as likely to be a case than those who correctly nominated bowel.

Contrary to the hypothesised result, cases were more likely to know that nipple bleeding or

discharge is a sign ofbreast cancer,.

For the GP-FTA analysis four variables remained independent predictors;CANCER MOST COMMON,

NrppLE BLEEDTNG/DrscHARcE, DocroR EXAMINE BREASTS and un¡Ro oF sCREENING. As with the

previous analysis cases were most likely to nominate lung as the most common cancer. In this

analysis cases were less likely to know that nipple bleeding or discharge is a sign of breast cancer'

but more likely to know about breast exam by a doctor as a test for breast cancer. As hypothesised

women who had not heard of screening were more likely to be cases.
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Four variables also predicted non-attendance in the GP-Cancel analysis; NIPPLE

cHANGE/RETRACTIoN, pucKERINc/oIuttrNc, INCIDENcE oF BREAST cANCER and HBRno on

ScREENING. Only the last shows the hypothesised direction of association. The first two variable s

relate to signs of breast cancer known, both showing cases as more knowledgeable of these

specific signs. Also, cases were more likely to correctly specifu the risk of breast cancer during a

woman's lifetime as 1 in 15; those who nominated 1:60 as the incidence were three times /ess

likely to be cases, against the hypothesised direction.

4.4.3 Discussion

Overall, knowledge was high amongst all groups for several variables as can be seen from

Appendix D, Table D1.3, hence it is not surprising that these variables failed to predict non-

affenders. A knowledge score (1-4) was calculated but excluded from the analyses, as the

individual items provided better fitting models. This score was based on the four variables

cANCER-Mosr coMMoN, AcE Mosr AT RISK, INCIDENCE oF BREAST cANCER and tcNows MAMMo

FINDS BEFoRE DR, where a score of 1 was allotted for a correct answer and 0 for an incorrect

answer. A significant difference was found only for the GP-FTA analysis (P=0.043); 48%o of cases

were correclon2 or more items, compared with 58% of controls. From the literature review, it can

be seen that a composite knowledge score also generally failed to predict attendance (Appendix B,

Table 83.1)

The problems caused by this study being retrospective in nature are particularly evident for this set

of variables. It is not known how and when these women gained their knowledge. Most women

had received a brochure from the SABXRS which included information about breast cancer being

the most common cancer, incidence and age at risk. The group with the lowest percentage (still at

54%) of women knowing that breast cancer was the most common rüas the GP-FTA cases, which

is the group least likely to have read the brochure. Knowledge about the second most common

cancer was poor amongst all groups. This information was not in the brochure, and while this

suggests the brochure may have been a source of knowledge about breast cancer, a direct link

cannot be assumed.

Most women across all groups knew of at least one sign or symptom of breast cancer, and most

nominated (unprompted) a lump in the breast, hence the finding of no difference between cases and

controls. However, some differences rwere found with less commonly known symptoms.

Interestingly, the most knowledgeable about nipple bleeding/discharge and nþle
changehetraction being symptoms were the Cancel cases with from both samples. The Cancel

cases for both samples were also more likely to choose the correct incidence of breast cancer, the

latter achieving statistical significance.

Almost 100% of the Spontaneous sample as well as the GP-Cancel cases knew of checks a woman

or her doctor could do to detect breast cancer. However, about 5% of the GP-FTA's and GP-

Control's said they did not know any. That is, even women who had a screening mammogram

answered 'no' to the question 'Do you know any tests or checks that a woman or a doctor can do to

see if she has breast cancer'. No prompting was used, and this question was asked before

mammography was mentioned, assuming that women who knew about mammography would offer

it as a response. However, it appears that some women may have interpreted this question as
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meaning hands-on tests. This example demonstrates the care that needs to be taken both in framing

and analysing questions.

Just as several variables showed good knowledge amongst all groups, a number also showed poor

knowledge amongst all groups. Even though these do not differentiate between attenders and non-

attenders they should not be ignored. For example, the proportion of women who correctly

specified the older group as the most at risk ranged from 3%o to 7o/o, thus even women who

attended were ignorant in this regard. This is despite the fact that they would have received

information about age as the greatest risk factor. The review of the literature also shows that

knowledge of the age at risk did not generally differentiate between attenders and non-attenders

(Appendix B, Table 83.2). Knowledge of the age at risk remained an independent predictor in

only one study reviewed (cross-sectional). The dependent variable was 'Had a mammogram in the

last year', and the factor predicted attendance for older women (65+) only, not those aged 50-64

(Fox e/ aL, l99l). Intuitively one would expect that older women who present regularly for a

screen would know they are at risk. This same study also provided results for the dependent

variable 'Ever had a mammogram', and found no relationship for either age group. No case-

control studies were reviewed for this factor.

Although higher proportions across all groups correctly nominated that the lifetime risk of breast

cancer was 1 in 15 (33% to 42%) than any of the other categories, it remains an issue that the

majority of women did not know the correct incidence. Stager, (1993) also found that women were

fairly knowledgeable about curability but lacked knowledge of risk factors and incidence,

especially of the increased risk with advancing age. In Australia, lrwig et al., (1991) also found

that women lacked knowledge about age being the most important risk factor.

Also, despite the explanation of screening mammography in the brochure, a high proportion of

women said they had not heard of screening. Although cases were more likely to state that they

had not heard of screening (significant for the GP-Cancel analysis), a high proportion of the

Controls also said they had not heard of screening mammography (15% of Spontaneous sample

and 3l%o of GP sample). Chapter 8 which reports on the Omnibus Surveys (cross-sectional

community surveys) explores knowledge about screening mammography and attendance over the

period 1990 to 1995. As one of these surveys was conducted around the time of the baseline

interviews for this study, a comparison can be made between these study samples and a community

sample.

Overall, these variables were not strong predictors in the final models for cases, ranging ftom 7o/o

for the Spontaneous-FTA model to 29o/o fot the GP-FTA model, with overall modelP-values from

0.004 (GP-Cancel) to 0.140 (Spontaneous-FTA). No variable remained an independent predictor

in the Spontaneous-FTA analyses and few in the other analyses.

As Kendell and Hailey (1993) point out, knowledge does not necessarily result in action, referring

to a national survey that found that 85%o of women were familiar with mammography guidelines,

but only 50% had ever had one. In an intervention study, Reynolds et aL, (1990) found no

significant difference in actual compliance between groups despite measured changes in

knowledge. Nevertheless, it is important that women receive correct information, particularly

about risk so that they can make informed decisions.
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4.5 RESULTS - SUSCEPTIBILITY CONSTRUCT

4.5.1 BivariateResults

Appendix D, Table D1.4 lists the susceptibility variables investigated in this study. It is

hlpothesised that cases (non-attenders) would feel less susceptible to breast cancer, and therefore

be less inclined to attend.

No bivariate relationship (P < 0.10) was evident for any of the four analyses for the following

variables; EVER HAD Bc, KNow ANyoNE WITH Bc, ACeUAINTANCE HAD BC, orHER RELATIVE HAD

BC, MOST SEVERE OUTCOME OF BC, OUTCOME OF EXPERIENCE V/ITH BC, HIGHEST CLOSENESS TO

PERSONS WITH BC, and CLOSENESS TO PERSONS V/ITH BC. only a very small proportion of all

groups had had breast cancer, but it was unexpected that more than 1 or 2 (if any) of the controls

would have had breast cancer, as the Service actively dissuades women with breast cancer from

making an appointment: only rù/omen who are not under the care of a doctor, or unlikely to take

action to see a doctor, are accepted. Between 73%o and 80% of all case and control groups knew

someone personally who had breast cancer.

Mosr sEVERE ourcoME oF BC and outcotvtE oF EXpERIENCE wITH Bc were derived from a series

of questions relating to persons known with breast cancer. The first relates to the worst outcome of

all persons known with breast cancer, and ranges from the worst outcome of 'Died' to

'Recurred/still treated' to 'Cured/remission'. Women were included in the first category if at least

one person they personally knew died from breast cancer, in the next category ifno one they knew

died from breast cancer, but at least one person they personally knew was still being treated or the

breast cancer had recurred, and so on. The experiences of both cases and controls were similar in

this regard. ourcoME oF EXIERIENCE wITH ec differs from the previous variable in that it
summarises each woman's experience of others' outcomes with breast cancer; women were

included in the category 'Died of BC only' if they only knew a person or persons who had died of
breast cancer, whilst the category 'Combination' refers to those who had varied experiences. The

last two variables listed in Appendix D, Table l.4relate to the closeness of the relationship with

persons known with breast cancer. As with the previous set of variables, one relates to the closest

relationship, while the other to overall closeness. It can be seen from Appendix D, Table Dl.4 that

around l5o/o of all six groups were inthe category'Extremely only', that is they were extremely

close to the person known (or all persons if there was more than one). Due to collinearity, only the

second variable from these two sets was included in the final analyses as these were determined to

be more informative.

Significant bivariate associations with a P-value < 0.10 are listed in Table 4.5.1

For the Spontaneous-FTA analysis four variables showed a significant association with non-

attendance; PERCEIVED SUSCEPTIBILITY, HOW OFTEN THINK ABOUT BC, CLOSE FRIEND HAD BC, and

NUMBER KNOìwN wITH BC. The perceived susceptibility variable was asked as 'How likely do you

think it is that you will suffer from breast cancer at some time in your life'. Contrary to the

hypothesised result, cases were morelikely to feel susceptible and also more likely answer 'Don't

know'; 10.7% of cases said they were 'very likely' to get breast cancer compared with 6.0% of the

controls. This result is reflected in the higher proportion of cases who stated that they thought

about breast cancer 'A lot of the time', but cases were also more likely to answer 'Never',
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suggesting they represent both exhemes. The other two significant associations both show the

hypothesised result; cases were less likely to have a close friend with breast cancer and knew fewer

people with breast cancer.

Six variables showed a significant bivariate association for the Spontaneous-Cancel analysis;

THINK ABOUT BC, CONCERNED MAY HAVE BC, SPOKEN TO DR ON BC, EVER HAD LUMP, LUMP IN

LAST 12 MoNTHS, and lST DEGREE RELATIVE HAD BC. In the previous 12 months, cases were

more likely to have spent time thinking about breast cancer, be concerned about the possibility of

getting breast cancet, spoken to a doctor about it, and to have had a breast lump. They were also

more likely to have a first degree relative (mother, sister or daughter) who has had breast oancer.

These results indicate that cases felt more susceptible and possibly had a higher actual risk of

developing breast cancer, all against the hypothesised direction ofassociation.

For the GP-FTA only one variable showed a significant bivariate association, CLOSE FRIEND HAD

BC; a lower proportion of cases had a close friend with breast cancer, as hypothesised.

Similarly in the GP-Cancel group, one variable showed a significant bivariate association,THlNK

ABouT BC. As with the Spontaneous-Cancel group, cases were more likely to think about breast

cancer.

4.5.2 MultivariateResults

Variables which entered at least one of the four models based on the criterion ofP-value < 0.25 are

listed in Table 4.5.2. The final models are included in Appendix E, Tables El.4.1 toEI.4.4.

Table 4.5.3 lists the independent variables from the logistic regression analysis where at least one

of the variable categories was a significant predictor of non-attendance to screening at the

SABXRS for one or more of the models at P < 0.10.

For the Spontaneous-FTA analysis three variables remained independent predictors of non-

attendance; HOW OFTEN THINK ABOUT BC; KNOW SOMEONE V/ITH BREAST CANCER, and NUIr¿SBR

KNowN WITH BC. Compared with the category 'A lot of the time' cases were seven times /ess

likely think about breast cancer 'Rarely'. Despite spending more time thinking about breast

cancer, cases personally knew fewer people with breast cancer; compared with women who knew

two or more, cases were nearly 4 times more likely to know none or one.

For the Spontaneous-Cancel analysis, four variables remained independent predictors, all against

the direction hypothesised; CONCTnNED MAY HAVE BC, SPOKEN TO DR ON BC, EVER HAD LUMP,

and ruup IN LAST 12 tr¡oNrgs. Cases were twice as likely to be concemed they may have breast

cancer, three times more likely to have spoken to a doctor about it, four times more likely to have

ever had a lump, and three times more likely to have had a lump in the last year'

Five variables were independent predictors for the GP-FTA analysis, LUMP IN LAST 12 MONTHS,

KNov/ soMEoNE wITH BC, lST oecnBE RELATIVE HAD Bc, orHER RELATIVE HAD BC, and

CL9SENESS To pERSqNS ryITH BC. Cases were two and a half times more likely to not have had a

lump in the last 12 months, as hypothesised, but contrary to the result for the Spontaneous-Cancel
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analysis. They were also 3 times more likely to know someone with breast cancer, and to be

extremely close to the person/s known (both results contrary to hypothesis). However, those

known were not relatives, as women who stated they didnot have a first degree relative with breast

cancer were 4 times more likely to be cases, and nearly three times for 'Other relative'. From the

frequencies in Appendix D, Table D1.4, it can be seen that cases were more likely to have a close

friend with breast cancer, and although this was entered into the model, it was not statistically
significant as an independent predictor.

None of the susceptibility variables were statistically significant independent predictors for the GP-

Cancel analysis.

4.5.3 Discussion

Across all groups cases were found to think about breast cancer more often (contrary to the

hypothesised result), although this variable reached statistical significance only for the

Spontaneous-FTA analysis. The Spontaneous cases were also more likely to be concerned that

they may have breast cancer themselves, but this was significant only for the Spontaneous-Cancel

analysis. Given these results, the obvious question is why did these \¡vomen not attend if they felt
more susceptible to breast cancer. Two explanations are suggested; they felt so concerned that

they went elsewhere to have a mammogram or did not have a mammogram at all possibly due to

fear of the outcome (denial). The mammographic history of cases at baseline and reason for
mammography outside the SABXRS is explored in Chapter 6.

Regarding actual symptoms of breast cancer, the Spontaneous-Cancel cases were more likely to
have had a lump (both ever and in the last 12 months). In contrast, the GP-FTA cases were less

likely to have had a lump in the last 12 months or to have relatives with breast cancer (measures of
actual risk), and, as hypothesised less likely to attend. Thus it appears that the Spontaneous-Cancel

cases who were more at risk women may have cancelled the SABXRS appointment due to breast

problems, while the less susceptible GP-FTA cases merely ignored the appointment. The majority
of women who had a lump (all but 2) in the last 12 months had had it examined by a doctor.

Hence, the Spontaneous-Cancel cases may have been referred for private mammography.

The specific PERCEIVED suscEPTIBILlrY variable, where women were asked directly to assess their
own risk of getting breast cancer was not an independent predictor in any of the analyses. The

literature on this variable does not provide a great deal of support either (Appendix B, Table 84.1).

Two case-control studies were reviewed which included a perceived susceptibility variable. One

found no association at all (Hammond and Stewart, 1994), while the other found that non-attenders

who had a mammogram outside the screening program felt more susceptible than non-attenders

who had not had a mammogram (Rutledge et al., 1988). The latter reported bivariate results only.

As indicated above differences in cases by mammography behaviour outside the SABXRS will be

investigated in Chapter 6. An Australian cohort study found no association between perceived

susceptibility and later attendance to a mobile screening service (Turnbulle/ a1.,1995). Further,

PERCEIVED SUSCEPTIBILITY does not necessarily relate to actual risk or experience with breast

cancer. Table 4.5.4 below cross-tabulates perceived risk with several actual risk factors,

PERCEIVED suscEprIBILITy was significantly associated with coNCERNED MAy HAVE BC and 1sr

DEGREE RELATIVE HAD BC across most groups, but EVER HAD LUMP, KNOW ANYONE WltH eC and
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CLoSE FRIEND HAD BC was not associated with perceived risk in any of the gfoups. It may be that

women with a prior breast lump felt reassured that all was well þenign lump).

The literature review also showed varied results for other variables included in the susceptibility

construct, including lnowing others with breast cancer, family history and concern or worry about

breast cancer.

Overall, the final models were poor predictors for cases, ranging from 9.09%o to 28.95%. For

controls the range was 88.58% to 98.600/o, and overall significance of the models ranged form

<0.00 1 (Spontaneous-Cancel) to 0.0 1 8 (Spontaneous-FTA).

RESULTS . BARRIER CONSTRUCT (PERCEIVED AND
STRUCTURAL)

4.6.1 BivariateResults

Appendix D, Table D1.5 lists the barrier variables investigated. It is hypothesised that for cases

(non-attenders) more barriers will be present, both perceived and structural. Perceived barriers

include negative attitudes to mammography and screening, fewer perceived advantages/benefits of
early detection and mammography and apathy towards the need for screening, while structural

barriers focus on access difficulties, both in terms of time and transport.

No bivariate relationship (P < 0.10) was evident for any of the four analyses for the following

groups ofvariables;

1. EMOTIONAL FACTORS, CANCER LESS LIKELY TO SPREAD, LESS BREAST REMOVED, LESS LIKELY

To NEED TREATMENT; these relate to advantages nominated by women (unprompted) of
'finding breast cancer while it is still small'. EMoTIoNAL FAcToRS comprise responses which

were grouped due to the sparse frequency of the responses (peace of mind, handle situation

better, less pain ltrauma). It should be noted that for the Spontaneous-FTA analysis a statistical

test could not be performed for nvotloNAt. FACTORS due to a zero cell (none of the cases

specified this advantage ofearly detection).

2. FTND BC EARLY, FIND LUMPS CANT FEEL, INCREASE CHANCE OF CURE, OTHER BENEFITS,

UNCOMFORTABLE; the first four relate to benefits of having a mammogram and the last to

problems with having a mammogram (both unprompted).

3. sAVES LIVES; level of agreement with statement that finding breast cancer early saves lives

(over 93%o ofall groups agreed).

4. PLIBLIC TRANSPORT PROBLEMS, HOUSEHOLD MEMBER DISABLED, OTHERS DISABILITY

INTERFERES; structural barriers.

Significant bivariate associations with aP-value < 0.10 are listed in Table 4.6.1. Several variables

showed significant bivariate associations for this construct for all four analyses, and therefore only

key findings will be drawn out here.

Although a high proportion of both cases and controls in both FTA analyses agreed that finding

breast cancer early had advantages (range 92.3% to 99.5o/o), the difference was nevertheless

statistically significant. Similarly, overall a high proportion of both cases and controls across
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all groups perceived benefits of mammography, but the difference between cases and controls

was significant in all four analyses; the greatest difference was between GP-FTA cases (80.6%)

and GP-Conhols (98.0%).

There rwas a statistical difference in the proportion who perceived problems with having a

mammogram in three of the analyses, and all four showed a highly significant difference in the

proportion who said the perceived problems would stop them from having a mammogram;7%o to

14% of cases said the problems would stop them against lo/o and 2olo of controls.

cANCERS MISSED was significant for the two FTA analyses and refers to the number of cancers (out

of 100) that subjects expected mammography to miss (preceded by a question as to whether they

expect mammography to detect all breast cancers).

The level of embarrassment in having a mammogram only showed a significant difference for the

Spontaneous-FTA analysis; cases were more likely to be embarrassed by a female radiographer,

and while the overall proportion embarrassed by a male radiographer was similar for cases and

controls, the degree of embarrassment was greater for cases.

The items from need symptoms to painful, are barrier statements adopted from those used in a US

study (Rimer et aL, 19S9b) as described in Chapter 3. This study added several other barrier

statements (accuracy concern plus those from means mastectomy to more trouble than worth) and

agreement was sought on the same four-point scale. Factor analysis on all items was performed (in

SPSS) using the method of principal components analysis, which resulted in the extraction of only

one factor, labelled barrier score in Appendix D, Table D1.5, and comprising the items need

symptoms to accuracy concern. As in the Rimer et ql., 1989b study, the factor items have been

analysed both individually and as a barrier score. The barrier score was highly correlated with

attendance to SABXRS (P < 0.001 in all four analyses). Most of the individual items in the factor

also showed highly significant differences across all four analyses, with cases more likely to

perceive these barriers, whereas, for items not included in the barrier score (means mastectomy to

more trouble than worth) the results were varied.

The variable asked back for tests was also significant across all analyses; cases were less likely to

be aware that having a mammogram may require further tests.

Only the two FTA analyses showed bivariate differences in any of the structural barriers; access to

car and how often access to car were significant for both.

It can be seen from the table that several other variables were significant in one, two or three of

the bivariate analyses. A significance test was not possible for the Spontaneous sample for the

variable ASKING FOR TROUBLE (that is, by having a mammogram) due to a zero cell; none of the

controls (attenders) agreed with this statement.

4.6.2 MultivariateResults

Variables which entered at least one of the four models based onP < 0.25 are listed inTable 4.6.2'

Apart from the set of items relating to advantages of finding breast cancer early and benefits of
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mammography (eoveNTAGES oF FTNDTNG BC to No. oF IERCEIVED BENEFITS in Appendix D,

Table D1.5), almost all of the remaining variables (which depict barriers more directly) in this

construct were found to be significant atP < 0.25 in at least one of the four analysis groups, and

thus were included in one or more (frequently all four) of the models.

Due to numerical problems caused by small numbers, the variables ADVANTAcES oF FINDING BC

and eeNe¡tts oF MAMMo were excluded from the final Spontaneous models.

The final models are included in Appendix E. Tables E1.5.1 to E1.5.4. Two sets of models are

included. One set (Tables E1.5.1a to E1.5.4a) replaced items N¡eo SYMPTOMS to ACCURACY

coNCERN (Appendix D, Table Dl.5) with the oRRRInR scoRE. The second set (Tables El.5.1b to

El.5.4b) shows the models with the individual significant items.

Table 4.6.3 lists the independent variables from the logistic regression analysis where at least one

of the variable categories was a significant predictor of non-attendance to screening at the

SABXRS for one or more of the models at P < 0.10. This table relates to the models witheRRRlnn

SCoRE, as the models with the individual items have extremely wide confidence intervals for some

items due to the small number of subjects (particularly control subjects) who agreed with the

barrier statements. The problem of small numbers is also evident for some of the other barrier

items not included in the scored factor.

For this set of analyses several variables remained independent predictors of non-attendance to the

SABXRS at P < 0.10, as identified in the Table 4.6.3.

For the Spontaneous-FTA analysis five variables remained independent predictors, thtee perceived

barriers and two structural barriers; PRoBLEM woULD sToP, BARRIER SCoRE, ASKED BACK FoR

TESTS, DIFFICULTY WITH COMMITMENTS, and ACC¡SS TO CAR. compared with women who said

the problem or problems they perceived with having a mammogram would 'Definitely not' stop

them from having one, women who said "Yes/maybe" it would stop them were 12 times more

likely to be cases. The eRRRIeR SCoRE showed a response-dose effect; those with the lowest score

(most perceived barriers) were 8 times more likely to be cases compared with the referent group

(highest score and least perceived barriers), with an odds ratio of 3.43 for the intermediate score.

Cases were nearly 5 times more likely to be unaware that mammography may entail further tests.

This variable was included principally as a lead-in to the next variable, which asked subjects

whether they believed that being asked to return necessarily meant breast cancer. Although this

follow-up variable (rraone TESTS MEAN BC) was entered in all the models, it did not remain an

independent predictor. DIFFICULTY WITH COMMITMENTS relates to how difficult it was for subjects

to get away during the day; compared to women who said it was 'Not difficult', those who said it

was 'Very difficult' were 8 times more likely to be cases. A dose response relationship is also

evident for this variable, although the other categories ('Quite difficult' and 'A little difficult') did

not reach statistical significance. Women who did not have access to a car were 6 times more

likely to be cases.

Given that eleven variables were independent predictors for the Spontaneous-Cancel analysis, only

the key findings will be extracted here. It is interesting that cases were able to specify more

benefits of mammography than controls (No. on PERCEIVED BENEFITS). Although cases were also

more likely to perceive problems with mammography (rnoelevs WITH MAMMO) as hypothesised,
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they actually specified fewer problems (No. oF PERCEIVED PRoBLEMS). Howevet, as for the

previous analysis, the effect of perceived problems on behaviour was significantly different, and in

the direction hypothesised; cases were 10 times more likely to say the problem/s would stop them

from having a mammogram. The BARRIER SCORE also showed a dose-response relationship, with

cases being 4 times more likely to be in the lowest score category ftighest barriers) compared with

the reference category. ASKED BACK FOR TESTS shows that Cases were two times more likely to be

una'ware that mammography may entail further tests.

For the GP-FTA analysis seven variables remained independent predictors. Women who did not

perceive any benefits in having a mammogram were 4 times more likely to be cases. TheBARRIER

SCoRE again showed a dose-response relationship, with cases being 12 times more likely to be in

the lowest score category ftighest barriers) compared with the reference category; the odds ratios

for the other levels by dose were 4.88 and2.79,both statistically significant. Cases were 4.5 times

more likely to disagree with a statement that screening mammography was important for their age

group. ASKED BACK FOR TESTS shows that Cases were 3.5 times more likely to be unaware that

mammography may entail further tests. Two structural variables were significant,HouRs woRKED

and lccnss ro cAR.

Four variables remained independent predictors for the GP-Cancel analysis;PEACE oF MIND (cases

were less likely to state this as an advantage of early detection), trlnRNs MASTECTOMY (cases /ess

likely to agree that this is the only outcome for breast cancer),IMPORTANT FoR AGE (cases more

likely to disagree), and, ASKED BACK FoR TESTS shows the same pattern as other three analyses,

that Cases \Mere more likely to be unaware that mammography may entail further tests(OR :2.35).

4.6.3 Discussion

Unlike some of the other constructs, the direction of association for most variables in this construct

is in the direction hypothesised; that is, cases are likely to experience more barriers, both perceived

and structural.

The finding for both Spontaneous analyses that PROBLEM WOULD STOP was an independent

predictor suggests that promotional strategies need to address the problems women associate with

mammography. The wide confidence interval around this and other variables, arises from the fact

that it was almost a perfect predictor. Although the controls also knew of problems (probably from

the experience of having a mammogram), the problems \ryere not likely to stop them from having

another mammogram. It appears that for them the benefits outweigh the problems, whereas cases

may have an exaggerated perception of the problem or problems.

The 3RRRIeR scoRE remained significant in three of the four analyses, with high odds ratios and a

dose-response effect. Some of the confidence intervals are wide due to small numbers, but this

should not be a reason to dismiss the result. For the GP-FTA analysis for example, the lower limit

of the confidence range is 4.13, still a remarkable difference given the small sample size. The

BARRIER scoRE comprises a range of barrier items, including perceived barriers relating to the

procedure itself (embarrassment, radiation, pain, accuracy), perceived access barriers

(inconvenience, too much trouble), as well as perceptions about the need to have a mammogmm

(requires symptoms) or avoidance (rather not think about it). Several composite barrier factors
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(comprising several scored barrier items) were also used in other studies, as seen from the

literature review (Appendix B, Table 85.1). These show a higher level of association than other

barrier variables (as well as most variables in other constructs), but several studies also failed to

find an association. The one case-control study reviewed did find that attendance after an offer of
a free screen was associated with fewer perceived barriers (Rimer et al., 1989b). The items

included in the nRRRIER scoRE were adopted from that study.

The variable IMPORTANT FOR AGE was a significant predictor for both GP analyses. Cases were

more likely to disagree that mammography was important for women of their age. The Knowledge

construct showed that a high proportion of women did not know that older women have a higher

risk of developing breast cancer. The IMPoRTANT FOR AGE variable in this analysis indicates that

lack ofknowledge about the age at risk can act as a barrier and needs to be addressed.

As expected, cases across all analyses were more likely to be unaware of the fact that a proportion

of women who have mammograms have further tests. Although this information was provided to

all subjects in the form of a brochure, the high proportion of controls who said they did not know is

surprising, given that this information was also provided to them at the screen as part of the

consent procedure. The main purpose of including this variable was to determine whether women

perceived the need to return for further tests as a barrier. The next question asked whether they

thought returning for further tests necessarily meant breast cancer; although this variable (ruonn

TESTS MEAN BC) was significant in all the bivariate analyses, it did not remain an independent

predictor for any group.

Although this study focuses on predictors of non-attendance, certain variables that did not

distinguish between cases and controls can still inform policy decisions. For example the variable

EMBARRASSED By MALE shows that a high proportion of women across the all groups stated that

they would be embarrassed by a male radiographer (range 39Yo to 50%).

The results for the structural barriers were varied. One variable (.l,ccess ro cAR) showed an

independent effect for the two FTA analyses, with an odds ratio of 6.3 for the Spontaneous sample

and 1.9 for the GP sample. This may have been a reason for the failure of women to attend without

prior notice on the day of their appointment. Much of the literature on structural barriers relates to

cost and insurance cover which are not issues with regard to attendance at the SABXRS. Two

case-control studies which investigated distance and inconvenience did find an association

(Appendix B, Table B5.6)

To inform on specific barriers to mammography attendance, it would have been preferable to

present results from the models with the individual barrier items rather than theSRRRIER ScoRE.

However, some of these variables contained cells of only one subject (Appendix D, Table Dl.5),

and as explained in Chapter 3 variables with small numbers, particularly zero cells cause numerical

problems in logistic regression. Nevertheless models which replaced theBARRIER SCORE with the

individual items were also run and included in Appendix E (Models E1.5.1b to E1.5.4b), but

caution needs to be exercised in interpretation. From these models, the itemsToo MUCH TROUBLE

and perN¡ul \¡/ere independent predictors for the Spontaneous-FTA model; cases were more likely

to agree that having a mammogram would be too troublesome and painful. For the Spontaneous-

Cancel model none of the individual items remained significant predictors on their own despite the

BARRTER SC9RE overall being predictive. For the GP-FTA model three items were predictive;
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NEED SyMpToMS (belief that a mammogram is not needed because they have no symptoms), too
MUcH TRouBLE, and mcoNvENIENT (having a mammogram would be inconvenient). For the GP-

Cancel model, two barrier items were independent predictors alone, although the model with the

overall BARRIER SCORE was not; NEED SYMPTOMS and INCoNVENIENT. These items give some

clues as to specific barriers that prevent participation. Apart from dealing with mis-information,

for example, in relation to mammography being for asymptomatic women, the issue of apparent

apathy about organising a mammogram needs to be addressed. From the literature (Appendix B,

Tables 85.2 and 85.3) it can be seen that while the individual items usually show a bivariate

association, this often disappears in the multivariate analysis. Thus, the items that remained

predictors in the current analyses provide important information, especially given the proportions

involved. From Table D1.5 in Appendix D, it can be seen that from 8o/o to 26% of cases perceived

that a mammogram was not needed without symptoms, 60/o to 160/o perceived it as being too much

trouble, and I0%oto 16%o agreed that having a mammogram would be inconvenient.

The problem of small numbers with regard to the individual items in the BARRIER SCoRE also

applies to other variables in this construct, as can be seen from the frequencies (Appendix D, Table

Dl.5). From the point of view of determining predictors of non-attendance, variables with small

cells for both cases and controls do not present a dilemma. For example, with the variableFtNDlNc

EARLv SAVES ttvns almost all women in the Spontaneous sample agree that finding breast cancer

early can save lives. The dilemma is how to make meaningful conclusions about variables that are

perfect, or almost perfect predictors in the bivariate analysis, but need to be excluded from the final

multivariate analysis. A perfect predictor for the Spontaneous-FTA analysis was EMOTIONAL

FACToRS (peace of mind, handle situation better, less pain /trauma); none of the cases mentioned

these as an advantage of early detection. The variable ADVANTAcES oF FINDING BC was also an

almost perfect predictor for this analysis; while 3.6% of cases believed early detection offered no

advantages, only 0.5% of controls did. seNnrlrs oF MAMMo was excluded from both Spontaneous

analyses, but was also an almost perfect predictor; only 0.5% of Spontaneous controls believed that

mammography offered no benefits compared wlth7.l%o of FTA-cases and 5.0% of Cancel-cases.

Other variables excluded from the multivariate analyses on the basis of small numbers related to

benefits of mammography: 7Yo of Spontaneous-FTA cases and 7o/o of Spontaneous-cancel cases

did not believe that mammography was beneficial, compared with 0.5o/o for Spontaneous-controls.

Although these proportions are not large, they could make an important difference to overall

participation and efforts should be made to target these women. Table 4.6.4 below shows that the

Spontaneous cases who did not believe mammography was beneficial were also more likely to

perceive other barriers. Marked differences are evident for the variable IMPORTANT FoR AGE,

indicating that women who saw no benefits in mammogtaphy also disagreed with the statement

that mammography is important for women in their age group (P: 0.003). Women who saw no

benefits were also significantly less likely to have heard of screening (P : 0.018), and to believe

they did not need a mammogram without symptoms (P : 0.034). The lack of statistical

signif,rcance for some of the other barriers in this table is likely to be due to small cell sizes. Given

that the Spontaneous sample represents women who were motivated to make an appointment on

their own volition, the proportions in the general population who do not perceive benefits of

mammography (as well as other barriers) could be much higher'

Overall, at this stage of the analysis, the barrier set of variables seem to hold the most promise for

developing strategies to increase uptake of screening mammography, as indicated by the number of
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variables that remained independent predictors and the overall fit of the models. All four models

correctly predict over 89olo of controls and between 42o/o and 63o/o of cases. However, more

detailed discussion will be deferred until the final models are produced which adjust the barrier

variables for the effects ofother factors found to be significant from these analyses by construct.

4.7 RESULTS .INFLUENCE CONSTRUCT

4.7.1 BivariateResults

Appendix D, Table D1.6 lists the Influence variables investigated in this study. It is hypothesised

that women would be influenced to attend by salient others, and further, that the extent of social

networks and relationships also contributes to their decision about whether to attend; that is, the

effect of additional influences is cumulative. To test this laffer hypothesis a number of variables

have been derived which count the number of each type of influence.

The first two variables, EMoTIoNAL suppoRT FRoM PARTNBR and CONFIDANT, relate to support

and relationships at the emotional level. The next set of variables from sBtoNGS To CLUB to

HouRS spENT voLUNTEER/CLUB relates to the extent and nature of contacts outside the home. The

variable MEMBER oF cHARITv cLUB includes organisations such as Rotary, Apex, Returned

Servicemen's League and Meals on Wheels. TUToR/SCHooL includes tutoring of adult migrants to

speak English, belonging to school/educational committees or providing help to schools. OTHER

CLUBS include non-sport recreation groups, and others with low frequencies such as

Neighbourhood Watch. The next set of variables from FRIENDS/FAMILY to No. oF SoURCES ABoUT

MAMMO provide details about sources of information about mammography, and were included to

determine the most influential. These are followed by variables which canvass who had actually

suggested having a mammogram and who would influence them to have one. The variableoTHER

woulD INFLUENCE includes non-person specific influences (in contrast to the preceding 6

variables) such as 'if family member got breast cancer' or 'a public talk'. The variables at the end

of the table from cp LETTER to HAppy ABouT cP APPoINTMENT were relevant only to the GP

sample.

Several of the variables relating to membership of clubs, charity and social organisations were not

statistically significant atP < 0.10 in any of the four analyses. Overall, between 34%o and39% of

the six case-control groups belong to a club or organisation, and between 23%o and 32% do

voluntary work. The variables FRIEND/FAMILY to oTHER SouRcE relate to sources of information

about mammograms, most of which did not differentiate between cases and controls. wHo ELSE

succESTED MAMMo (apart from a doctor) was also not significant in any of the analyses.

Significant bivariate associations with a P-value < 0.10 are listed in Table 4.7.1

The variable EMOTIONAL SUPPORT FROM PARTNER shows a significant result for the two FTA

analyses, but the difference is due to the gteater proportion ofcases having no partner, as indicated

also by the MARITAL STATUS variable in the Socio-demographic construct. FRIEND/FAMILY shows

that a significantly lower proportion of cases stated friends or family as a source of information in

the Spontaneous-FTA analysis. This variable was also significant for the two GP analyses, but in

the opposite direction.
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The two variables relating to the influence of a doctor, DR succESTED MAMMo and wouLo uRv¡
Sx oN DR RECoM, were both significant in all four analyses. The fi¡st refers to whether a doctor

had suggested a mammogram in the past, and the second to whether they would have a screening

mammogram if a doctor recommended it. Two of the analyses (Spontaneous-Cancel and GP-FTA

also showed a significant result for the variable wHo succESTED MAMMo (No-one, Doctor only,

Doctor and other, Other only).

The group of variables from No-oNE V/OULD INFLUENCE to No. oF INFLUENc¡s relates to the

question 'Who, if anyone, would influence you in deciding whether or not to have a

mammogram?' As can be seen from Table 4.7.1, it is only in the GP-FTA analysis that significant

results were obtained for several influences.

SHoULD Gp TELL ABOUT SABXRS asked subjects if they thought it was part of a doctor's job to tell

patients about services like the SABXRS. A significant bivariate association was found only in the

Spontaneous-Cancel analysis with a lower percent of cases in favour, as hypothesised. suoulo
ALL cET INVITE asked subjects if they thought it was a good idea for all women to receive a

personal invitation from the SABXRS, with a significant result in three analyses, each finding a

lower proportion of cases in favour. usE ELEcToRAL RoLL, which asked whether subjects would be

happy for their name to be selected from the electoral roll, was significant for both GP analyses,

again the cases being less likely to be happy about this. At the time of the baseline survey the

SABXRS had not yet used the electoral roll for recruitment purposes.

The additional variables which applied only to the GP sample were all found to have a significant

bivariate association with non-attendance for both analyses, except forwRNtno MORE INFO, which

asked whether they wanted more information at the time of receiving their invitation.

4.7.2 MultivariateResults

For this set of variables two models are presented for the GP sample. The first includes only the

variables also applicable to the Spontaneous sample to enable comparisons across all four

analytical groups (Appendix E, Tables El.6.3a to E1.6.4a). A second model for the two GP

analyses adds variables relevant to the GP sample only (Appendix E, Tables El.6.3b and El.6.4b).

The final models for the Spontaneous sample are Tables El.6.1 andBl.6.2 in Appendix E.

Variables which entered at least one of the models based on P < 0.25 are listed in Table 4.7.2

Table 4.7 .3 relates to the four models comparable across all four groups. It lists the variables from

the final logistic regtession models where at least one of the variable categories was a significant

independent predictor of non-attendance for one or more of the analyses at P < 0. 10.

It should be noted that due to numerical problems the variables SHOULD cP TELL ABOUT SABXRS

and wtto ELSE succESTED MAMMo ïvere excluded from the GP-Cancel analysis; the former due to

a zero cell and the latter was highly correlated with wuo SUGcESTED MAMMO (which was in fact

partly derived from its correlate). wHo ELSE succESTED MAMMo was not entered in any of the

other models, as it did not reach bivariate significance at P < 0.25.
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Only one variable remained significant at P < 0.10 across all four models,woulD HAVE sx oN DR

RECOM. Moreover, the level of significance was P < 0.01 for all comparisons, and a dose-response

effect is evident for all four models. Compared with women who said they would 'Definitely'

have a screening mammogram if a doctor recommended it, those who said they 'Probably' would

were significantly more likely to be cases (OR 3.07 to 13.06), while those who said 'No' or were

uncertain rù/ere even more likely to be cases (OR 7.23 to 42.88). Although the confidence intervals

are wide due to small numbers, the effect is nevertheless convincing given the lower limits of the

confidence range (for example, about 4 for the Spontaneous-FTA model).

The variable DR succESTED MAMMo was a predictor for three of the models. For the two

Spontaneous models the result was not as hypothesised, showing that cases weremore likely to say

that a doctor had suggested a mammogram. The GP-FTA model shows the predicted result with

cases being 3 times more likely to say a doctorhad nol suggested a mammogram. The other doctor

variable, SHOULD GP TELL ABoUT SABXRS, was significant in the Spontaneous-Cancel model; cases

were 5 times more likely say that telling women about the SABXRS was not a doctor's role.

Other variables that remained independent predictors in the Spontaneous-FTA analysis were

FRIEND/FAMILy, and orHER woulD INFLUENCE. Cases were twice as likely to mention a friend as

a source about mammography, and to say persons other than those mentioned in the five preceding

variables would influence them.

Additional predictors for the Spontaneous-Cancel analysis were TUTORS/SCHOOL HELP, MEMBER

oF cHURCH cRoup and vtgvtgBR oF ETHNIc cLUB (cases were more likely to tutor but less likely to

be members of a church group or ethnic club). From the socio-demographic distributions

(Appendix D, Table D1.1), Cancel cases from both samples were less likely to speak a language

other than English, hence less likely to belong to an ethic club.

FRIEND/FAMILv was also predictive for the two GP analyses, but in the opposite direction; cases

rtrere more likely to say they had heard about mammography from a friend. For the GP-FTA

analysis the variables SHOULD ALL GET INVITE and USn ELECTORAL ROLL were significant, as

hypothesised, with cases more likely to be non-supportive of these methods of recruitment.

Table 4.7 .4 shows the results of the logistic regfession analyses for the GP models which included

the additional variables relevant to the GP sample only. As for Table 4.7.3, it lists variables

significant at P < 0.10 for either of the two analyses.

The variables relating to the influence of a doctor, DR SUGGESTED MAMMO and woulo HAVE SX

oN DR RECoM show an even stronger relationship in these expanded models. For the GP-FTA

model three of the seven additional variables were independent predictors of non-attendance;GP

LETTER, How MAMMo succESTED, and HAppy ABour cP APPoINTMENT. Cases were two times

less likely to speciSr the letter of invitation as a source of information about mammograms

(unprompted), or to mention the letter as the method by which a doctor suggested a mammogram.

Further, cases were 6 times more likely to say they were not happy about the doctor making an

appointment for them with the SABXRS.
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For the GP-Cancel model too, three of the seven additional variables were independent predictors

of non-attendance; HOV/ MAMMO SUGGESTED, ONLY PRACTICE VISITED (that is, visits only the GP

who sent the invite) and gnppy ABour cp AIIoINTMENT. Cases were 8 times less likely to

mention the letter as the method by which a doctor suggested a mammogram, and 2 times less

likely to say that the practice which sent the letter was the only practice visited. Also, cases were 3

times more likely to say they were not happy about the doctor making an appointment for them

withthe SABXRS.

4.7.3 Discussion

This construct included a range of variables estimating social networks, social supports, and other

influences, including sources of information and recommendations about having a mammogram.

Subjects were probed in detail about who recommended or discussed mammography with them in

the past and who would influence them in the future. The strongest predictor, and the only variable

significant across all four models was WOULD HAVE SX ON DR RECOM. Cases were significantly

more likely to state that they would either not take the advice of a doctor to have a screening

mammogïam or be indecisive about it. Moreover a dose-response relationship is evident. This

indicates that a doctor's endorsement is not enough to encourage non-attenders.

Only a very small proportion of controls (4 subjects) said they would 'Probably not' or 'Definitely

not' have a mammogram if a doctor recommended it. In response to a subsequent question about

whether they would re-attend the SABXRS within the next two years, 3 of these women answered

definitely not and the fourth answeredprobably not, indicating dissatisfaction with the previous

experience. Thus while this analysis is primarily concerned about first attendance to the SABXRS,

re-attendance is also critical to the success of the program. This is addressed in later chapters.

The variable DR SUGGESTED MAMMo relates to whether a doctor suggested a mammogram in the

past. For the two Spontaneous models cases were more likely to have had a doctor suggest a

mammogram, whereas it was hypothesised that the opposite would be true. It could be speculated

that the spontaneous attenders did not need a doctor to prompt them, that is, they were motivated to

take action themselves. The GP sample on the other hand shows the expected result that cases

(non-attenders) were less likely to say they had mammography suggested by a doctor in the past.

Spontaneous attenders were more likely to state thatFRIEND/FAMILy had suggested a mammogram

to them, whereas the opposite holds for the GP sample.

In an open-ended question about who would influence them in having a mammogram, 'Doctot'

was the most frequently reported response. From Appendix D, Table D1.6, it can be seen that a

high proportion ofboth cases and controls reported a doctor, hence it was not a predictor ofnon-

attendance.

The variable sHouLD Gp TELL ABOUT SABXRS generally shows strong support by all women about

the role of the doctor in bringing services like the SABXRS to the attention of patients. However,

for each of the six groups from lo/o to 6Vo did not see this as part of a doctor's job.

Subjects were also asked about their attitude to two other forms of recruitment, a letter of invitation

from a doctor and the use of the electoral roll to select names of potential clients. From 3% (GP
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controls) to 24o/o ( Spontaneous-Cancel cases) were against a GP invitation. Even 14% of

Spontaneous controls were not in favour, a further indication of their self efficacy. Overall the

personal approach is preferred, but as a means of recruitment this would mean that women who do

not have a regular doctor frequently would not be reached. For the sample in this study, Table

4.7.5 shows that a high proportion of women from both samples (for both cases and controls)

visited a doctor within the last 6 months. Further, this pattem persisted despite their view about

doctors sending out invitations. It should be noted that screening with the SABXRS does not

require a doctor's referral, whereas mammography outside the program does. 40% of FTA cases

and, 63%o of Cancel cases had in fact had a mammogram outside the Service (this will be fuither

explored in Chapter 6), which would have required a doctor consultation. However, data collected

from attenders to the SABXRS at their first screen suggests that a high proportion of women do

seek a doctor's advice before making an appointment to have a mammogram'

The influence of a doctor was even stronger in the expanded GP models, not an unanticipated

result given the method of recruitment. Those who did take up the doctor's invitation (GP

Controls) were clearly more likely to say that a mammogram was suggested by a doctor in the form

of a letter (How rrlnuMo succESTED), that the practice that sent the letter was the only practice

they used, and that they were happy about the doctor making the appointment. It should be noted

that How MAMMO SUGGESTED was an unprompted question which was asked before any mention

was made by the interviewer about the SABXRS or GP invitations. Further, the interviewers

introduced themselves as employees of the University of Adelaide. Although a higher proportion

of controls in the GP sample had heard of the SABXRS before receiving the letter of invitation,

this was not an independent predictor in either model, indicating that awareness of the Service

alone was not a sufficient cue.

The importance of doctors in mammography attendance is supported conclusively from the

literature. Table 86.1 in Appendix B, which summarises the literature on the influence of doctors

shows that for all studies reviewed, variables relating to a doctor advising or recommending

mammography remain strong predictors after adjustment for covariates. Further, the odds ratios

are higher than for other independent predictors. Lerman et al., (1990) found that doctors had the

strongest influence on first time users of mammography; the adjusted odds ratios for Ever had,

Hqd in past 12 months, and Had repeat mqmmogram were 25.5, 9.5 and 2.2 respectively. One

study that presented separate models by age (50-64 and 65+) obtained an adjusted odds ratio of 4.3

for the younger women and 7.2 for the older women in relation to whether they would have a

mammogram on a Doctor's recommendation (Fox el al., l99l). Another study that sampled only

women aged 65+ obtained an adjusted odds ratio of 29 .0 in relation to the influence of a doctor's

recommendation on having a mammogram in the last 2 years (King et al., 1993), This suggests

that older women may be more responsive to a doctor's advice than younger \¡/omen. From

Appendix D, Table D1.1 it can be seen that there was no difference in response to the GP invitation

by age ( 50-59 compared with 60+) in King et al., (1993) study.

The other influence variables cited in the literature relating to social networks and influences, other

than that of a doctor, show mixed results, with more showing no relationship at all or only a

bivariate relationship than those showing an independent effect (Appendix B, Table B'6.2). This

study also found that no influence variables consistently predicted across the models either in the

bivariate or adjusted analyses.
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Suarez et al., (1994) found that mammography use increased with an increase in social networks,

including, the number of confidants, number of close friends, frequency of contact with close

friends or relatives per month, church membership, and church attendance in a study of Hispanic

women. That study suggested that interventions could include activities to increase social network

size or frequency of contact. One intervention planned was the use of peer role models in the

media and recruitment of peer volunteers to work within their existing social networks. Perhaps

social networks are more important with non-English speaking persons; the sample of non-English

speakers in this study is too small to test this hypothesis.

The only variable on source of information that was an independent predictor in this study was

FAMILv/FRIENDS in three of the models, showing a positive association with attendance for

spontaneous women, but the reverse for the GP sample. The literature regarding sources of
information about mammography was also inconclusive. (Appendix B, Table 86.2). A case-

control study by Kee et al., (1993) did not find any association between source and attendance

following an invitation. A report on sources of information for participants of the Canadian

mammography screening program found that the source specified as the main influence varied

with education status, but not by age. It was found that lower educated rù/omen were more likely to

report radio and television, whereas those with post-secondary education were more influenced by

newspapers', mailings and general publicity; friends and doctors were reported equally by all

groups (Baines et a1.,1989).

Such findings infer that various strategies are required for different groups of women. Table 4.7 .6

cross-classifies source of information by AcE, AcE LEFT SCHOOL, and POST-SCHOOL

QUALIFICATIONS separately for the two samples. A P-value of 0.05 was used to determine

significant associations. For AGE, the only association found was for the GP sample in relation to

the source cP SURcERY (younger women were more likely to speci$r this source). For Rc¡ lert
SCHooL, three associations were found, again in the GP sample. Women who left school at an

older age (17+) were more likely to speciffcPLET"TER, NEV/SPAPERand tBtnvISIoN as a source.

posr-scHool euALIFICATIoNS show significant associations with NEV/SPAPER, TELEVISIoN and

sABxRS IAMIHLET for the Spontaneous sample and trLBvtsloN for the GP sample; women who

had a qualification were more likely to quote these sources. It seems also that higher educated

women are more likely to take notice of the Service's own promotional pamphlet which is left at

surgeries, community centres, libraries, and other public places. Perhaps the Service needs to

conduct focus groups with lower educated women to ensure the information provided is geared to

their level. This would apply to both the English pamphlets and those in other languages.

Although the fìnding that more educated women reported television as a source seems to contrast

with the results of the Baines et al., (1989) study, the result needs to be assessed in the context of

media promotion at the time of the baseline interviews. While a major advertising media campaign

has been launched by the National Program over the last year or so, televised information at the

time of interview would have been mostly in the form of current affairs or educational programs,

more likely to be viewed by the better educated.

The study by Baines et al., (1989) recognised that a major limitation in their study was not having

information on source of awareness for non-attenders. However, the current study generally did

not find that source of information differentiated between attenders and non-attenders.
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A study that evaluated communication channels for general cancer-related information found a

trend for a random population sample to rate doctors and organisations above friends/family and

the media (Johnson and Meishcke,1992).

Overall, the influence models correctly predicted over 897o of controls and between 3l%o and 599/o

of cases for the four common models, with P-values for all models at < 0.001. However, unlike the

barrier construct where several variables remained independent predictors, the outcome here

clearly supports the finding from the literature of the overwhelming influence of a doctor on

affendance to mammography screening.

4.8 RESULTS - FINAL OVERALL BASELINE MODELS

4.8.1 Introduction

This section presents the results of the final overall models drawing on the results of the previous

six sections which presented separate analyses for each of the study constructs (Socio-

demographic, Health Motivation and Control, Knowledge, Susceptibility, Barriers, and Influences).

The variables investigated in this section are those found to be signifi cant atP < 0. 10 from the final

logistic regression models for each of the constructs. For the GP sample two sets of models were

performed. One set includes variables common to all subjects so that comparisons can be made

across all four models. A second of GP models include variables that were relevant only to the GP

sample (from the Influence construct, section 4.7 above).

4.8.2 Results

Variables entered into the overall models are listed in Table 4.8.1 on the criterion of statistical

significance at P < 0.10 in the final construct models.

It should be noted that for the Spontaneous-FTA analysis the variable BENEFITS OF MAMMO from

the Barrier construct was not entered in the final model due to numerical problems in the original

analysis. Similarly, the variables EMOTIoNAL suppoRT FRoM PARTNER and sHouLD GP TELL

ABour sABXRS from the Influence construct were excluded from the GP-FTA and GP-Cancel

models respectively.

Further, due to small cell sizes as a result of the large number of variables included in these

models, numerical problems necessitated the exclusion of additional variables in the final models

presented here. Only subjects with valid responses for all variables are included in the analysis,

thus as more variables are included, the possibility of exclusion increases if the additional variables

have invalid responses. This is particularly problematic for the Spontaneous-FTA analysis which

has only 56 cases in total. Had the analysis focused only on these overall models, then it may have

been possible to further collapse some categories. However, comparability with the construct

models was considered important, hence the variable categories were not changed. The final

outcome is that some variables have very wide confidence intervals.
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Table 4.8.1 also indicates which of the variables that were independent predictors atP < 0.10 in the

final construct models (denoted by {) remained independent predictors in the final overall models.

As explained above, two sets of models are presented as for the Influence construct above; one

model includes the Influences variables common to all four analyses, and a second set for the GP

sample only, includes additional Influence variables relevant only to that sample. A* notates that

the variable remained an independent predictor in the final overall model comparable across all

four analyses, using the Influence variables from the final Influence construct models 81.6'1',

81.6.2, El.6.3a and El.6.4a in Appendix E, and summarised in Table 4.7.3. A i notates that the

variable remained an independent predictor in the final overall model using the Influence variables

from the final Influence construct models E1.6.3b and E1.6.4b in Appendix E, summarised in

Table 4.7.4.

It can be seen from Table 4.8.1 that most variables that were found to be predictors in the models

by construct remained predictors in these final overall models. The final overall models are

included in Appendix E,El.7.1 toBl.7.4.

Table 4.8.2 shows the odds ratios and confidence intervals for the four models comparable across

all sub groups (81.7.1, El.7.2,EI.7.3aandEl.7.4a). It lists the variables from the final overall

logistic regression models where at least one of the variable categories was a significant

independent predictor of non-attendance for one or more of the analyses at P < 0.10.

From the Socio-demographic conskuct one variable LIFETIME OCCUPATION remained significant at

P < 0.10 for three of the models (Spontaneous-FTA and both GP) all showing that women whose

main lifetime occupation was manageriallprofessional were more likely to be cases. INCOME,

which was the only Socio-demographic variable entered in the Spontaneous-Cancel model,

remained an independent predictor.

From the Health Motivation and Control construct SMOKING and orNtlST remained significant in

each of the respective models where they were entered, in all instances showing the predicted

result, that cases were less likely to engage in preventive health behaviours. The most pronounced

effect is for the Spontaneous-FTA analysis where it was shown that women who were current

smokers were 9 times more likely to be cases, and those who visited a dentist only when problems

occurred were 3 times more likely to be cases.

No Knowledge variable entered the Spontaneous-FTA model, and very few of the Knowledge

variables remained predictors. Only one variable, CANCER-MOST COMMON, was found to be

significant in more than one model. In both cases women who chose lung cancer as the most

common for women in their age group were more likely to be cases (compared with those who

correctly chose breast).

No Susceptibility variables were entered into the GP-Cancel model. Compared to Spontaneous

Controls, Spontaneous-FTA cases were more likely to think about breast cancet, while

Spontaneous-Cancel cases were mofe concerned that they may have breast cancer' This concern

coincides with the finding that the concerned women were also more likely to have had a breast

lump in the last 12 months. These findings contrast with the hypothesis that cases would be less

susceptible. The analysis that best fits the hypothesised result in relation to susceptibility is the

GP-FTA group, where cases rwere cases were 3 times less likely to have had a breast lump in the
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last year, 6 times less likely to have had a first degree relative with breast cancer and 3 times less

likely to have had another relative with breast cancer.

From the Barrier construct the BARRIER scoRE remained an independent predictor in two models,

Spontaneous-Cancel and GP-FTA. For the Spontaneous-Cancel analysis \À/omen who perceived

the most barriers were 7 times more likely to be cases compared with those who perceived the

fewest barriers (odds ratio : 6.9). The corresponding odds ratio for the GP-FTA analysis is 9.3,

being the highest odds ratio in that model. Both also show a dose-response effect. The

Spontaneous-FTA model showed the same dose-response effect but did not reach statistical

significance. For this latter model the most significant barrier variable was PROBLEM \ryoulD

SToP; those who said the problems they perceived would stop them from having a mammogram

were 22 times more likely to be cases.

The variable WOULD HAVE SX ON DR RECOM from the Influence construct, which was the only

common variable entered in all four analyses, remained a significant predictor in three models;

women who said they would not take a doctor's advise to have a mammogram were significantly

more likely to be cases. Further, a dose response relationship is evident. For the fourth model

(GP-FTA) that did not show a significant result for this variable, the variable DR succESTED

MAMMo was predictive; women who said they had not had a mammogram suggested by a doctor

were 3 times more likely to be cases. Further evidence that cases were less likely to take their

doctor's advice emerges from the Spontaneous-Cancel analysis where cases were 9 times more

likely disagree with the view that doctors should tell patients about the SABXRS.

Table 4.8.3 shows the results of the logistic regression analyses for the GP models which included

the additional Influence variables relevant to the GP sample only. As for Table 4.8.2, it lists

variables significant at P < 0.10 for either of the two analyses.

For the GP-FTA analysis only one variables was no longer a significant predictorcompared with

the reduced model in Table 4.8.2 (LUMI IN LAST 12 voNrHs), while for the GP-Cancel analysis the

three variables HEARD OF SCREENING, PEACE OF MIND, and Cp SURGERY were no longer

significant. As with the expanded models in the Influence construct (section 4.7), the additional

variables directly associated with the invitation itself were shown to be important. In both models

cases were significantly more likely not to mention the GP letter (unprompted) as the method by

which a doctor suggested having a mammogram. An obvious reason for not mentioning the letter

would be that they did not receive it. This appears to be true for a substantial proportion of FTA

cases (40%o of those who did not mention the letter, in a later question also said they had not

received it), but not for cancel cases (the corresponding figure was only 7%). Cases in both

analyses were also not happy about the doctor making an appointment for them (OR = 16.7, CI

5.7-9.0 for GP-FTA). Being the woman's only practice remained predictive for the GP-Cancel

analysis; Cancel cases were two times more likely to report that the practice from which the letter

was sent was not the only practice visited.

Overall, the variables included in these models are good predictors of non-attendance with theP-

value for the overall significance of all models being < 0.001. The 4 comparable models

summarised in Table 4.8.2 conectly predicted from 59%o to 74% of cases and between 87o/o and

94%o of controls. The expanded GP models had even higher predictive values; 75o/o and 82o/o of

cases for the FTA and Cancel models respectively , and 9lo/o of controls for both models.
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4.8.3 l)iscussion

The case-control design used in this study was chosen as the best method to specifically determine

factors associated with non-attendance to the SABXRS. The majority of studies reviewed in the

literature in Chapter 1 are of cross-sectional design, and the comparison of attenders and non-

attenders made from these studies are to mammography in general. A cross-sectional study would

not have provided sufficient numbers of non-attenders and attenders to the SABXRS, particularly

by the recruitment and case-type sub-groups studied.

A criticism of case-control studies (as with cross-sectional studies) is that the 'exposure' or risk

factor may not have preceded the 'disease' (in this study the 'disease' being non-attendance to

SABXRS). A cohort study would have required the collection of the risk factors (independent

variables) from a sufficiently large cohort of women, who were then observed to ascertain which

women attended the SABXRS, and to permit the level of analysis conducted in this study, also the

method of recruitment and whether they FTA'd or cancelled an appointment. Clearly such a study

was not feasible nor practical. Even if it were feasible (that is, a large enough cohort could have

been recruited and followed), it is possible that follow-up may change behaviour; that is, act as a

cue to action in relation to a study on mammography behaviour. Also attitudes may have changed

due to other factors, in the period from the initial interview to follow-up.

Another fundamental aspect of this study is to question ìñ/omen in detail about their reaction to an

invitation, and reasons why they did not attend after an invitation or after a self referral. This

information can only be collected retrospectively.

As indicated above, the problem of small numbers was exaggerated in these analysis due to the

large number of variables. A major outcome of this study has been to recognise that non-attenders

cannot be treated as one generic group. While the difference between the two samples, or two

recruitment types, was always included as part of the original study plan, the extent of differences

between the FTA cases and Cancel cases \ryas not anticipated. Hence, by further dissecting the

analysis by case type, the power of the study to detect differences was reduced, particularly the

Spontaneous-FTA group. Nevertheless, significant risk factors were detected even in that analysis,

which differed from those in the other 3 analyses. It is likely that several of the other variables

included in the study would have been shown to be predictors with a larger sample. Despite the

sample size problem, some worthwhile results emerged to inform on strategies to increase

participation.

Overall, the Socio-demographic, Knowledge, and Susceptibility constructs did not contribute much

to the final models either in terms of predictive value or emerging patterns that might provide some

clues as to which women should be targeted. One variable that did remain an independent socio-

demographic predictor in three of the models was lifetime occupation, showing that women in

managerial or professional occupations were more likely to be non-attenders. The only knowledge

variable that remained significant in more that one model was CANCER MOST COMMON. These

results suggest that strategies should be targeted towards women in managerial or professional

positions, and methods developed to get the message to women about breast cancer being the most

common for women in their age. However, it may be that professional women do have screening
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mammograms, but not with the free govemment Service. This possibility will be investigated in

Chapter 6.

Susceptibility variables that were significant show that Spontaneous-FTA cases thought about

breast cancer more often, which also corresponds with the finding that they were more likely to

know someone with breast cancer. The Spontaneous-Cancel cases were more concerned that they

may have breast cancer, understandably since they were also more likely to have had a lump. No

susceptibility variable was entered into the GP-Cancel analysis; in fact as can be seen from Table

4.8.1 that very few other variables entered the final overall model for the GP-Cancel from any

construct other than the Influence construct. The GP-FTA analysis generally found that cases were

less susceptible as predicted, unlike both Spontaneous cases which appear to be more susceptible.

Three general themes emerge from the other three constructs. Firstly, women who do not engage

in other preventive behaviours (particularly non-smoking and preventive dental care) rtrere more

likely to be cases, that is non-attenders to the SABXRS. This appears to be more so for the FTA

cases in both samples, with both suorruG and DENTIST being significant, whereas only DENTIST

was significant for Spontaneous-Cancel and neither for GP-Cancel However, preventive

behaviours related to the breast such as BSE were not found to be predictive.

Secondly, both perceived and structural barriers were found to be important explanatory factors for

both Spontaneous groups, but only the GP-FTA group. The results for these three groups suggest

strategies that address the apparent view of cases that the problems associated with mammography

outweigh the benefits (and most cases did perceive benefits). Further, access to a car was a

problem for both FTA cases suggesting strategies to make access easier.

Thirdly, this study, in line with other Australian and international research, confirmed the major

effect of variables related to encouragement by a doctor in predicting attendance. The significant

variables in relation to doctor in this study were whether a doctor had suggested a mammogram in

the past and whether women would (in future) take the advise of a doctor to have a mammogram.

Women who had not had a mammogram suggested by a doctor or reported that they would not be

influenced by a doctor were highly likely to be non-attenders.

Other variables in the study provide further evidence of the role of doctors in promoting screening

mammography. For example, subjects were asked an open ended question about who would

influence them in having a mammogram, and allowed to nominate multiple responses. The most

common response was doctor (variable DOCTOR WOULD INFLUENCE, Appendix D, Table D1'6).

Between 47%o and65%o of cases and 55% andT}Yo of controls nominated a doctor as someone who

would influence them in having a mammogram. This compares with 5%o to 7o/o who nominated

husband, 3%o to 8olo nominating children , and lYo to 7%o nominating friend. These variables did not

predict non-attendance, because both cases and controls in both samples responded similarly, all

nominating doctor as the most important influence, but with little evidence of the importance of

significant others. Thus, the potential for doctors to play a major role in influencing attendance to

mammography screening is apparent.

Rimer et at., (1992) show that while the physician influence is important in prompting women to

have a mammogram, the level of influence varies by age, with older women less likely to report

physician advice to have a mammogram. This pattern is also clearly evident in this study. For the
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Spontaneous sample, 47o/o of women aged 50-59 reported that a doctor had suggested a

mammogram, compared with 19% of women aged 60+. The corresponding figures for the GP

sample were 70%o and 30Yo. Further, for the variable WOULD HAVE SX ON DOCTOR RECOM, 44o/o of
the Spontaneous 50-59 year old group said they would definitely attend compared with20%o of the

60+ group. The corresponding figures for the GP sample are 69Yo and 3l%o. Hence, a distinct age

effect is evident, both in doctors' advice to women, and women's acceptance of a doctor's advice.

Coll et al., (1989) found that the likelihood of a doctor advising mammography was related to both

age and education level of the patient, with significantly higher proportions of higher educated

women recalling having been advised by their physician to have a mammogram. This education

effect was not evident in the current study, perhaps due to the greater homogeneity within the two

samples. In Chapter 3, section 3.3.2 ft was shown that the Spontaneous population had a higher

proportion of women with post-school qualifications across all three predictor groups in

comparison to the GP population.

Bass et al., (1994) asked attendees if they had heard of the particular screening service before

receiving a letter of invitation, finding that over 75o/o had not. They suggest that this gives

'circumstantial' evidence of the importance of physicians' letters. However, this study shows that

a similar proportion of both attenders and non-attenders had not heard of the SABXRS before

receiving the letter (variable HEARD oF BXRS BEFoRE LETTER, Table D1.6, Appendix D). This

shows that information drawn from affendees only may lead to erroneous conclusions.

In emphasising the role of the doctor in increasing participation overall, we must not lose sight of

the fact that not all women would be influenced by a doctor. Although the most significant

influence mentioned by women in the study was a doctor, far exceeding other possible influential

persons, it should not be overlooked that the second highest response to the open ended question

about who would influence them in having a mammogram was No-oNE woulD INFLUENCE. As

can be seen from Table D1.6 in Appendix D between 20o/o and38%o of women, both cases and

controls, gave this response.

Further, despite the majority of women nominating a doctor as the main influence, it appears that

the cases in this study did not actually take the advice when given (not in relation to SABXRS);

73% of Spontaneous-FTA cases stated that a doctor had suggested a mammogfam in the past and

8I%o of Spontaneous-cancel cases. The corresponding figures for the GP sample were 67%o and

83% (Appendix D, Table D1.6). Hence, whlle not having a doctor suggest a mammogram is

clearly related to non-attendance, having a doctor's suggestion is not sufhcient for most non-

attenders.

Much of the literature focuses on the significant effect that doctors have on actual attendance from

community surveys, suggesting that doctors' could strongly influence non-attenders by

recommending mammography. This may be true for the general community who have not yet had

a doctor suggest a mammogram, but may be misconstrued for the significant proportion of women

who having had the advice of a doctor did not act upon it, nor those who do not support a doctor's

role in this regard. The variable WOULD HAVE SX ON DRRECOM shows that a significant proportion

of non-affenders st¿ted that they would not take action on a doctor's recommendation (from 9% to

18% of cases, Appendix D, Table Dl.6). This suggests that different strategies need to be

employed for this group.
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Another group that requires further evaluation are the controls (attenders) who also said they would

not have another mammogram if a doctor suggested it. It was pointed out in section 4.7 above that

these women (attenders who would not take doctor's advice) also stated they would not have

another mammogram, implying dissatisfaction with the previous mammography experience.

While the baseline study is primarily concerned about fi¡st attendance to the SABXRS, re-

attendance is also critical to the success of the progËm. Part III presents the results of a survey of
various groups of non-attenders to the SABXRS, including those invited to re-attend.

Further scrutiny of the data suggests that the barrier variables may provide clues as to how to reach

rrvomen who are not likely to respond to the influence of a doctor. Table 4.8.4 clearly shows that

women who said they would not be influenced by a doctor perceive more barriers. Only I2.8% of
women who said they 'Definitely would' attend if a doctor recommended mammogfaphy had a low

barrier score (< 22, signifying more barriers), compared with 39.8% for women who said they

'Probably' would attend and 68.20/o for those who said they would definitely not attend, or were

unsure. This pattern persists for every single barrier variable that comprises the barrier score as

well as other barriers, with quite marked differences. For example only 5.1% of women who said

they would definitely take the doctor's advice agreed that they do not need a mammogram because

they have no symptoms (Neno syMproMs) compared with 56.I% of those who would not take the

doctor's advice. The corresponding percents for RRtgnR NoT THINK ABour IT are 9.9%o and

60.60/0, for R¡oIRtIoN coNcERN 15.2% and 53.0Yo, and for believing a mammogram would be

IAINFUL 19.6% and 51.5%o. All items in Table 4.8.4 were framed as negative aspects, except for

the variable IMIoRTANT FoR AGE where again marked differences are shown with 96.1% of
'women who said they would definitely take the doctor's advice agreeing that mammography was

very important for women of their age compared with 57.4% for those who would not take the

doctor's advice.

These data clearly indicate that addressing misinformation about mammography and fears that

women have, for example about radiation and pain, are critical in breaking down the barriers. For

the group of women who said they would not take the advice of a doctor with regard to

mammography, it is not known whether this is because of the barriers they perceive or whether

they do not respect the doctor's opinion. That is, it may be that if doctors addressed the barriers

first, some \ryomen may then change their minds. For others, alternative strategies would need to

be used to break down the barriers.

The discussion in 4.7.3 on the Influence construct pointed out that evidence suggests that in

selecting appropriate communication channels, one needs to consider who are the significant

others, as well as other characteristics ofthe target Broup, in particular educational level (Johnson

and Meishcke, 1992; Baines et al., 1989). The first reference found that doctors and certain

organisations were influential. The current study only asked 'who' would influence women, and

did not investigate the role ofa respected organisation. Perhaps health insurance organisations or

health departments may be appropriate channels with regard to mammography screening. The

second reference suggests that health promotion programs wishing to reach women with a low

education should focus on radio and television with messages geared to their level. In contrast,

promotion in newspapers should be directed at readers with a higher education. In this study it was

found that the higher educated women mentioned television as a source of information, but as
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pointed out in 4.7.3 above, this survey v/as conducted prior to the mass media campaign, when

information on television would have been aired on current affairs and educational programs.

The results of the baseline survey provide insights about determinants of attendance and non-

attendance during the initial phases of a new national mammography screening program. Overall

the main variables found to be significant predictors in the analyses by individual constructs

remained significant in the overall model, indicating that most confounders were related variables

within the same construct. While some results agree with the literature, others were found to be

contrary to the hypothesised direction of association. However, it was pointed out in the

discussions by construct that the literature by and large relates to general community surveys. The

results of this study fit most closely to other studies that relate to the provision of free

mammographic services. For example, the BARRIER scoRE and individual items that were

encompassed within it were borrowed from a study reporting attendance to a free screening

progïam in the US (Rimer et al., 1989b). Decisions regarding the inclusion of several other

variables included in the study were informed by the results of case-control studies from the UK

which also has a national screening progtam. (Hobbs et a1.,1980; French et al., 1982;Maclean et

at.,1984) In general, the outcomes of variables compared with these studies were as hypothesised.

Although the reporting of the baseline data by both sample group and case type was cumbersome,

the results clearly uphold the decision to carry out the four separate analyses. The intention to

conduct separate analyses by sample group was made at the planning stages, as it was expected

from the outset that these population would differ. The UK case-control study which found

significant differences between self referred women and attenders and non-attenders following an

invite was contributory in the decision to compare the two sample groups from the outset (Hobbset

al., 1980). However, at the initial planning stages, while it was anticipated that case type may be a

confounding factor, it was not anticipated that completely separate analyses would be required.

Several of the outcomes suggest that the Cancel cases, particularly from the GP sample resemble

the controls more than the FTA cases. A case-control study of attendance following the offer of

low cost screening in the US (Rutledge et al.,1988) compared 3 groups - attenders, non-attenders

who have not had a mammogram outside the program, and non-attenders who had a mammogram

outside the program within the previous three years. This study showed that the non-attenders who

had a mammogram elsewhere resembled the attenders more than non-attenders who had not had a

mammogram. It has been stressed throughout the analyses to this point that the dependent variable

relates to mammographic screening to the SABXRS and not screening per se.

Chapter 5 reports on the follow-up of subjects interviewed at baseline to determine their attendance

to the SABXRS after 4 years. It also reports'analyses of the case-control study sample by

mammography status both at baseline and after 4 years.

Part III of this thesis examines non-attenders to the SABXRS from invitations for rescreens and for

initial screens using the electoral roll, and compares them with attenders. Part IV analyses

mammogfaphy screening at the broad population level. Therefore, recommendations regarding the

implications of the results of the case-control study on recruitment strategies will be reserved until

Section V, after all datarelated to mammography both within and outside the SABXRS have been

assessed.
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Table 4.2.1 Socio-demographic construct: Variables associated with non-attendance to
SABXRS at P < 0.10 level in at least one of sample groups in bivariate
analysis.

SAMPLE GROUP P-value

Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

MARITAL STATUS
LIFETIME OCCUPATION
PARTNER'S OCCUPATION

COUNTRY OF BIRTH
SPEAKS OTHERLANGUAGE
HOUSEHOLD COMPOSITION

PERSONS IN HOUSEHOLD
NUMBER OF CHILDREN
INCOME

0.109
0.243
0.014

0.812
0.549
0.852

0.997
0.366
0.618

0.690
0.567
0.042

0.004
0.052
0.798

0.217
0.175
0.007

0.160
0.047
0.708

0.427
0.006
0.132

0.519
0.336
0.233

0.094
0.040
0.095

0,074
0.477
0.t94

0.534
<0.001

0.483

Table 4.2.2 Socio-demographic construct: Variables entered into logistic regression
models.

SAMPLE GROUP

Spontaneous GP Invitee

Variable FTA Cancel FTA

AGE
MARITAL STATUS
AGE LEFT SCHOOL

QUALTFTCATIONS POST-SCHOOL
LIFETIME OCCUPATION
PARTNER'S OCCUPATION

,/+
x

x
,/+
x
x

x

x
x

,/+

x

x

x

x
x
x
x
x
x
x
x
x
x
x
x

x

x
x
x

x

x

COTINTRY OF BIRTH
SPEAKS OTHERLANGUAGE
LANGUAGE SPOKEN

HOUSEHOLD COMPOSITION
PERSONS IN HOUSEHOLD
NUMBEROF CHILDREN

INCOME

f excluded from final model due to numerical problems (zerolvery small number in a cell or colinearity with

another variable)
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Table 4.2.3 Socio-demographic construct: Adjusted Odds Ratio and 95%o Confidence

Interval for variables associated with non-attendance to SABXRS at P < 0.10

level in at least one of sample groups from logistic regression analysis

SAMPLETYPE
Spontaneous GP

Variable FtAt Cancel2

oR (9s% cD oR (es% cÐ
FTA' Cancel"

oR(e5% cr) oR (95% Cr)

LIFETIME OCCUPATION (referent group : ManageriaVprofessional)
Clerk/Sales/Service 0.57 (0.23-1.42) NE 0.47 (0.22-1.02)*

Trade/Manual 0.74 (0.21-2.66) 0'36 (0.17-0.78)***

Home duties 0.33 (0.13-0.87)** 0.50 (0.25-0.99)**

PARTNER' S OCCUPATION (referent group : ManageriaVprofessional)
Tradesperson 0.72 (0.27-1.91) NE NE
Clerk/Sales/Service 0.56(0.14-2.25)
Manual 2.45 (1.03-5.87)**
Not stated/Ì.{o partner 0.ó2 (0.12-3.18)

HOUSEHOLD COMPOSITION (referent group : Lives with husband only)
Husband & other 1.33 (0.53-3.07) NE 0.75 (0.18-3.02)

Son(s) only 4.ll (1.25-13.51){'*

Daughter (s) only I '80 (0.54-6.02)

(Children only) f 1.35 (0.33-5.55)

Lives alone 2.06 (0.66-6.44) 1.92 (1.06-3'48)**

Other 3.05 (0.55-16.3l) 1.79 (0.62-5'18)

NUMBER OF CHILDREN (referent group: None.)
One or two 0.30 (0.09-0.93)** NE 0.52 (0.19'1.47)

Three or four 0.44 (0.13-1.45) 0.56 (0.20-l'54)

Five or more 2.17 (0.49-9.58) 0.97 (0.33-2.88)

INCOME (referent group: > $30,000 per annum)
<: $2o,ooo NE 1.05 (0.62-1.78) NE
$20.001 - $30,000 2.02 (1.09-3.75)**

Not stated 0.53 (0.19-1.52)

o.8r (0.37-1.77)

0.34 (0.14-0.83)**
o.s8 (0.27-1.25)

l.1r (0.s8-2.10)

1.74 (0.85-3.60)

l.s7 (0.85-2.90)

1.90 (0.45-8.01)

0.20 (0.04-0.97)**
t.rs (0.23-s.72)
0.el (0.24-3.43)

0.65 (0.34-1.26)

0.73 (0.24-2.22)

NE

l.0l (0.s2-1.e3)

r.78 (0.90-3.53)*

0.78 (0.24-2.55)

* P< 0.10; ** P < 0.05; *r'* P < 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model

f For Spontaneous-FTA model 2 categories of Son(s) & Daughter(s) combined due to numerical problems
t Model X2:36.97, P : 0.002. Percent Predicted Correct: Cases : 21.82; Controls:97 .21.
2 Model X2:8.16, P : 0.043. Percent Predicted Correct: Cases : 25.21; Contols : 86.05,
3ModelX2:35.55,P:0.008. PercentPredictedCorrect:Cases:36.77;Confrols:85.43.

' Model y2:38.62, P : 0.040. Percent Predicted Correct Cases : 27 .40; Contols : 83.07.

Table 4.2.4 Socio-demographic construct: Mean Age and Range by Sample Type and

Case-Control Group

SAMPLE TYPE

Group

GP

Age at Age at invitation

Mean Min Max P Mean Min Max P

FTA-case
Cancel-case
Control

40
4l
40

80

78

75

53.91
s2.88
52.89

0.39
0.79

s6.97
s6.79
s6.80

70
79
80

50
50
50

0.77
0.93

P Mann-Whitrey U - Wilcoxon Rank Sum W Test, comparing mean of cases with mean of controls
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Table 4.3.1 Health Motivation and Control Construct: Variables associated with non-
attendance to SABXRS at P < 0.10 levet in at least one of sample groups in
bivariate analysis.

SAMPLE GROUPP-value
Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

FREQUENCY OF BSE
DOCTOR CHECKED BREASTS
LASTBREASTEXAM

EVERIIAD PAP SMEAR
LAST PAP SMEAR
WHO INITIATED LASTPAP
SMEAR

SMOKING
LIFESTYLE AFFECTS HEALTH
LASTTIME SAWDR
DENTIST

0.749
0,304
0.831

0.592
0.013

<0.001

0.300
0.362
0.496

0.006
0.796
0.023

0.747
0.220
0.103

0.011
0.064
0.031

0.112
0. r05
0.052

0.017
0.968

<0.001

0.028

0.883
0.786
0.963

0.o77
0.813
0.852

<0.001

0.287
0.045
0.326
0.042

0.548
0.966
0.123
0.522

BSE, Breast Self Examination

Table 4.3.2 Health Motivation and Control Construct: Variables entered into logistic
regression models.

SAMPLE GROUP

Spontaneous

FTA Cancel

GP Invitee

Variable FTA Cancel

DO BSE
FREQUENCY OF BSE
DOCTORCHECKED BREASTS
LAST BREAST EXAM

EVERIIAD PAP SMEAR
LAST PAP SMEAR
IIA/HO INITIATED PAP SMEAR

SMOKING
DON'T SEE DOCTORIWHEN
SHOULD
LIFESTYLE AFFECTS HEALTH

LASTTIME SAWDR
DENTIST
LONG TERM PROBLEM

x
x

x
x
x
x
x

x

x
x

x

x
x

x
x
x
x
x

x

x

x
x
x
x

x
x

x

,/t
,/ï

x

BSE, Breast Self Examination

f not significant in itself, but entered in model as it was lead-in question to one that follows
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Table 4.3.3 Heatth Motivation and Control Construct: Adjusted Odds Ratio and95o/o

Confidence Interval for variables associated with non-attendance to
SABXRS at P < 0.10 level in at least one of sample groups from logistic
regression analysis

SAMPLE TYPE
Spontaneous GP

Variable FTAI Cance12 FTA3 Cancela

oR (es% cÐ oR (e5% cD

DO BSE (referent group: Yes)
No NE NE

FREQUENCY OF BSE (referent group : Monthly)
l-2timeslyear NE NE
3-5 times/yeaÍ
6-10 times/year
Not stated

DOCTOR CHECKED BREASTS (referent group: Yes)

No NE 0.23 (0.08-0'64)*r'*

LAST BREAST EXAM (referent group: 1991)

Before 1989 NE 0'26 (0.09-0'73)**

1989 or 1990 0.74 (0.42-1.32)

Not stated 0.20 (0.06-0.70)**

EVER HAD PAP SMEAR (referent group : Yes)
No 3.90 (1.13-13.45)** NE

SMOKING (referent group : Never smoked)
Smoke now 2.05 (0.90-4,67)* NE
Smoked in past 1.27 (0.57-2.81)

LAST TIME SAW DOCTOR (referent group : < 3 months ago)

3 - < 6 months ago NE NE
6 - < 12 months ago
>: 12 months ago

DENTIST(referent group : checkup)
Problems 2.86 (1.47-5.58)*** 1.80 (1.10-2.96)**

Never visits 2)2 (0.52-8.65) 2.73 (0.92-8.12)*

0.48 (0.25-0.96)'**

0.91(0.45-1.85)
0.43 (0.21-0.88)**
0.33 (0.16-0.70)***
0.66 (0.27-1.58)

0.51 (0.26-0.99)** 0.69 (0.37-1.26)

NE

NE

1.63 (0.73-3.64)
0.43 (0.24-0.77¡***
0.s2 (0.20-1.3s)

1.85 (0.8e-3.84)

0.72 (0.42-1.24)

0.72 (0.32-r,86)

1.74 (0.73-4.1s)

1.87 (1.08-3.24)"',*

r.79 (0.99-3.22)*

t.t7 (0.6r-2.23)
0.29 (0.10-0.82)'t*
3 .48 (t .27 -9 .72)**

l.l2 (0.63-2.00)

o.s6 (0.26-r.23)
2.44 (0.96-6.20)*

NE

NE

t.3s (0.82-2.24)
1.78 (0.91-3.47)*

NE

BSE. Breast Self Examination
* P < 0.10; ** P < 0.05; r"*x P < 0.01
OR, odds ratio. CI, confidence interval; NE, not entered in model
t Model X2:24.08, P -- 0.007 . Percent Predicted Correct: Cases : 5.36; Controls : 97.18.
2Modely2:32.17,P:<0.001. PercentPredictedCorrect:Cases:15.25;Controls:92.92.

' Model X2: 64.43, P : <0.001. Percent Predicted Correct: Cases : 46.10; Controls : 83.73.
o Model X2:14.05,P:0.050. Percent Predicted Correct: Cases : 21.23;Contols :90.51.
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Case-control study baseline results

Table 4.4.1 Knowledge Construct: Variables associated with non-attendance to SABXRS
at P < 0.10 level in at least one of sample groups in bivariate analysis.

Variable

SAMPLE GROUPP-value
Spontaneous GP

FTA Cancel FTA Cancel

CANCER-MOST COMMON

KNOV/ SIGNS OF BC
SIGNS OF BREAST CAI\CERKNO\ilI\:
NIPPLE BLEEDING/DISCHARGE
PUCKERING/DIMPLING
NO. OF SYMPTOIvISIGNS KNOWN

AGEMOSTATRISK
INCIDENCE OF BC

0.118
0.073
0.166

0.190
0.239
0.738

0.578

0.343

0.712
0.087

0.140

0.294

0.425
0.635

0.123
0.103
0.878
0.035

0322
0.076

0.069

0.976

0.013
0.635
0.306

0.062
0.310

0.066
0.011

0.495

0.015

0.600
0.015
o.027

0.431
0.132

0992
0.169

CHECKS/TESTS FOR BREAST CAI\CER KNOW\:
EXAMINE OWN BREASTS 0.058
DOCTOR EXAMINE BREASTS 0.175

MAMMOGRAPHY/X-RAY 0,240
NO. OF CHECKS KNOWN 0.014

KNOWS MAMMO FINDS BEFORE DR 0.066
HEARD OF SCREENING 0.836

0.062
0.076
0.283
0.412

0.778
0.327
0.07r
0.173

BC, Breast Cancer

Table 4.4.2 Knowledge Construct: Variables entered into logistic regression models.

SAMPLE GROUP
Spontaneous GP Invitee

Variable FTA Cancel CancelFTA

CANCER-MOST COMMON
CANCER- 2ND MOST COMMON

KNOV/ SIGNS OF BC ,/ Ï
SIGNS OF' BREAST CAI\CER KNOWN:
LUMP IN BREAST X
NIPPLE BLEEDINGiDISCIIARGB ./
NIPPLE CHANGE/RETRACTION X
CHANGE IN BREAST SIIAPE ,/
ARMPIT SWELLING ./
PUCKERING/DIMPLING ,/
OTHER SYMPTOMSiSIGNS X
NO. OF SIGNS KNOWN J
LUMPS TO BC
AGEMOSTATRISK
INCIDENCE OF BC

CHECKS/TESTS F'OR BREAST CAI\CER KNOWN:
EXAMINE OWNBREASTS ./
DOCTOREXAMINEBREASTS ,/
MAMMOGRAPHY/X.RAY ,/
NO. OF CHECKS KNOIWN ,/

KNOV/S MAMMO FINDS BEFORE
DR
HEARD OF SCREENING

x
x

x
x

x
x

x

x
x

x

x

x
x
x
x

x

x
x

x

x

x
x

x
x
x
x
x

x

x

x
x

x
x

x

./+
x

x
x

f not significant in itself, but entered in model as it was lead-in question to one that follows

f excluded from final model due to numerical problems (zerolvery small number in a cell or colinearity with

another variable)
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Case-control study baseline results

Table 4.4.3 Knowledge Construct: Adjusted Odds Ratio and 95%o Confidence Interval
for variables associated with non-attendance to SABXRS at P < 0.10 level in
at least one of sample groups from logistic regression analysis

SAMPLE TYPE
GP

Variable FTA FTA3 Cancela

oR (95% Cr) oR (es% CD

CANCER-MOST COMMON (referent group: Breast)

Bowel NE 2.08 (0.55-7.96)
Lung 11.57 (1.75-76.46)**
Cervix 2.31 (0.65-8.28)
Don't know 1.92 (0.1'7-21.32)

CANCER-2ND MOST COMMON (referent group : Bowel)
Breast NE 0.96 (0.26-3.52)
Lung 1.48 (0.53-4.16)
Cervix 2.13 (1.06-4.29)**
Don't know 0.59 (0.10-3.60)

NIPPLE BLEEDING/DISCHARGE (referent group : Known)
Not known 1.55 (0.59-4.05) 0.62 (0.37-1.04)*

NIPPLE CIIANGE/RETRACTION (referent group = Known)
Not known NE 0,66 (0.32-1.38)

PUCKERINGIDIMPLING (referent group : Known)
Not known 3.42 (0.68-17.19) 1.31 (0.56-3.05)

INCIDENCE OF BC (referent group: I in 15)

I in 5 1.94 (0.80-4.71) NE
1 in 35 t.zl (0.s4-2.7s)
1 in 60 0.s8 (0.1s-2.23)
Don't know 1.81 (0.57-5.77)

DOCTOR EXAMINE BREASTS (referent group : Known)
Not known 1.36 (0.43-4.35) l.4l (0.76-2.62)

HEARD OF SCREENING (referent group: Yes)

No NE t.4s (0.77-2.73)

1.00 (0.4e-2.04)
3.4s (0.99-12.07)*
1.47 (0.8s-2.s4)
1.19 (0.46-3.0e)

NE

NE NE

r.79 (0.98-3.26)*

0.48 (0.21-r,09)*

0.36 (0.16-0.82)**

0.74 (0.3e-1.44)
1.02 (0.60-1.74)
0.32 (0.12-0.86)**
l.03 (0.s2-2.06)

0.53 (0.33-0.85)*'r* NE

l.sl (0.93-2.4s)* 1.62 (1.02-2.s8)**

NE

NE

NE

NE

* P < 0.10; ** P < 0.05;'t'** P < 0.01

OR, odds ratio. CI, confidence interval NE, not entered in model
tModelX2:23.30,P:0.140 PercentPredictedCorrect:Cases=7.14;Controls:98.58.

' Model X2: 28.45, P : 0.028 Percent Predicted Correct: Cases = 27 .12; Confiols : 93.46.
t Model X2 

: 35.86,P : 0.01 1. Percent Predicted Correct: Cases : 28.76; Controls : 85.38.
oModelT,2:31.90,P:0.004. PercentPredictedCorrect:Cases=26.53;Controls:90.12.
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Case-control study baseline results

Table 4.5.1 Susceptibility Construct: Variables associated with non-attendance to
SABXRS at P < 0.10 levet in at least one of four case-control bivariate
analyses.

SAMPLE GROUP P-value

Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

PERCEIVED SUSCEPTIBILITY
THINKABOUTBC
HOW OFTEN THTNK ABOUT BC

CONCERNED MAY HAVE BC
SPOKEN TO DR ON BC

EVERHAD LUMP
LUMP IN LAST 12 MONTHS

ISTDEGREE RELATIVE HAD BC
CLOSE FRIEND HAD BC
NUMBERKNOWN WITH BC

0.147
0.146

0.376
0.547

0.1 17

0.288

0.050
0.318
0.064

0.403
0.042
0.116

0.015
< 0.001

0.002
< 0.001

0.412
0.858
0.123

0.140
0.013
0.110

0.789
0.287

0.249
0.t67
0.504

0.256
0.524

0.583
0.024
0.063

0.091
0.274
0.979

0.781
0.679

0.196
0.061
0.649

BC, Breast Cancer

Table 4.5.2 Susceptibility Construct: Variables entered into logistic regression models.

SAMPLE GROUP

Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

PERCEIVED SUSCEPTIBILITY
THINK ABOUT BC
HOV/ OFTEN THINK ABOUT BC

CONCERNED MAY HAVE BC
SPOKENTODRONBC

EVER HAD LUMP
LUMP IN LAST 12 MONTHS

KNOIù/ SOMEONE WITII BC
ISTDEGREE RELATIVE HAD BC
CLOSE FRIEND HAD BC
OTHERRELATIVE IIAD BC

NUMBER KNOWN Iù/ITH BC
CLOSENESS TO PERSONS WITH BC

,/ï

x

x
,/t

x
x
x
x

x

x

x
x

x
x

,/ï

x

x

x

x
x
x
x

x
x
,/t
x

x

x

f not significant in itself, but entered in model as it was lead-in question to one that follows
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Case-control study baseline results

Table 4.5.3 Susceptibility Construct: Adjusted Odds Ratio and 95%o Confidence
Intervals for variables associated with non-attendance to SABXRS at P <
0.10 levet in at least one of sample groups from logistic regression analysis

SAMPLE TYPE
Spontaneous GP

Variable FTA' Cance12 FTA
oR(e5% OR oR(e5% cI)

HOW OFTEN TIIINK ABOUT BC (referent group : A lot of the time)
Some of the time 0.19 (0.04-1.05)* 0.46 (0.13-1.67) 0.54 (0.16-1.82)

Occasionally 0.27 (0.06-1.17)'r 0.74 (0.23-2.33) 0.47 (0'16-1.41)

Rarely 0.14 (0.02-0.88)** 0.53 (0.15-1.92) 1.36 (0.40-4'54)

CONCERNED MAY HAVE BC (referent group: Yes)
No 0.67 (0.30-1.50) 0.49 (0.26-0.93)** NE

SPOKEN TO DR ON BC (referent group: Yes)
No NE 0.31 (0.13-0.76)** NE

EVER HAD LUMP (referent group : Yes)
No NE 0.25 (0.11-0'55)*r'* 1.57 (0.66-3.75)

LUMP IN LAST 12 MONTHS (referent group: Yes)
No NE 0.35 (0.14-0'84)r'* 2.42 (0.95-6.18)*

KNOW SOMEONE WITH BC (referent group: Yes)
No 3.82 (1.00-14.52)** NE 0.30 (0.12-0.77)**

IST DEGREE RELATIVE HAD BC (referent group : Yes)
No NE 0.72 (0.33-1.55) 4'44 (t '64-12.02¡***

OTHER RELATIVE HAD BC (referent group : Yes)
No NE NE 2'64 (1.30-5.36)*'**

NUMBER KNOWN WITH BC (referent group : Two or more)
One 3.84 (1.20-12.31)** NE NE

CLOSENESS TO PERSONS WITH BC (referent group: Extremely only)

Quite close only NE NE 0.78 (0.37-1.66)

Not very close only 0'33 (0.14-0'75)*'**

Combination 1.23 (0.54-2.81)

OR

0.7s (0.2s-2.2s)
0.76 (0.27-2.13)

l.1e (0.35-4.02)

0.6s (0.34-1.25)

NE

NE

NE

NE

NE

NE

NE

NE

*P<0.10; ** P<0.05; *r,*P<0.01
OR, odds ratio. CI, confidence interval NE, not entered in model
t Model X2: 24.42, P : 0.018. Percent Predicted Correct: Cases : 9.09; Controls : 98.60.

'ModelX2:34.27,P:<0.001, PercentPredictedCorrect:Cases:27.97;Controls:90.23.

' Model X2:30.27, P : 0.004. Percent Predicted Correct: Cases : 28.95; Conhols : 88.58.
o Model X2 

: 17 .09, P = 0.07 3. Percent Predicted Correct: Cases : I 6.33; Controls : 92.52.

Table 4.5.4 Susceptibitity Construct: Chi-Square P value for test of significance between

PERcETVED Suscnptrnutv and other selected variables

SAMPLE TYPE
Spontaneous GP

FTA Cancel Control FTA Cancel ConEol

THINKABOUTBC
CONCERNED MAY HAVE BC
EVER HAD LUMP
KNOW ANYONE WITH BC
1ST DEGREE RELATIVE HAD BC
CLOSE FRIEND HAD BC
NUMBER KNOWN WITH BC

0.104
<0.000

0.07s
0.454
0.242
0.377
0.610

0.082
0.001
0.36s
0.402
0.003
0.908
0.035

0.075
0.010
0.878
0.323

<0.001

0.180
0,199

0.047
0.313
0.067
0.536
0.027
0.360
0.672

0.086
<0.001

0.552
0.210
0.044
0.427
0.064

0.036
<0.001

0.081

0.520
0.006
0.296
0.486
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Case-control study baseline results

Table 4.6.1 Barrier Construct: Variables associated with non-attendance to SABXRS at
P < 0.10 level in at least one of four case-control bivariate analyses.

SAMPLE GROUP P-value

Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

PERCEIVED BARPJERS
ADVANTAGES OF FINDING BC 0.048 0.670
ADVANTAGES OF FINDING BREAST CA¡ICEREARLY SPECIFIED:
LIVE LONGER 0.625 0.996

CI.]RE MORE LIKELY 0.649 0,264

LESS LIKELY TO LOSE BREAST 0.359 0.102

GET TREATMENT EARLIER 0.411 0.037

NO. OF PERCEIVED ADVANTAGES 0.373 0.567

0.065

0.069
0.090
0.113
0.138
0.056

0.992

0.298
0.799
0.084
0.907
0.607

0.002
0.009

0.102
< 0.001
< 0.001
< 0.001

0.008
0.003
0.084

< 0.001

0392
0.336
0,515
0.437

BENEFITS OF MAMMO O.OOI

BENEF'ITS OF MAMMOGRAPHY SPECIFIED:
PEACE OF MIND 0.309
NO. OF PERCEIVED BENEFITS O.OO2

0.005

0.047
0.020

< 0.001
< 0.001

0.033
0.263
0.002
0.014

< 0.001 0.003

BETTER NOT KNOWING-CANCER
PROBLEMS WITH MAMMO
NO. OF PERCEIVED PROBLEMS
PROBLEMS WOULD STOP

PROBLEMS WITH MAMMOGRAPHY SPECIFIED:
PAIN 0.201

RADIATION 0.189

OTHERPROBLEMS 0.894

0.1 84

0.893
0.925
0.001

0.009
0.021
0.016
0.001

0.346
0.145
0.035

0.078
0.745
0.088
0.013

0.330
0.026
0.992

0.899
0.744
0.684

0.934
0.082
0.061

0.216
0.027
0.001
0.001

0.192
0.004
0.015

0.1 39
0.273

< 0.001
< 0.001

< 0.001

0.070
0.218
0.288

0.891
0.816

< 0.001
0.299
0.002
0.001
0.105

< 0.001
< 0.001
0.032
0.025

< 0.001
0.002
0.012

0.011
0.041

EMBARRASSBD BYFEMALE
EMBARRASSED BY MALE

AGREEMENT TO BARRIER STATEMENTS:
NEED SYMPTOMS < O.OO1

EMBARRASSING 0.035
TOO MUCH TROUBLE < O.OOI

RATHERNOT THINKABOUT IT O.OOI

RADIATION CONCERN 0.046
INCONVENIENT O.O4I

PAINFUL 0.015
ACCI-]RACY CONCERN O.9OO

MEANS MASTECTOMY 0,267

IMPORTANTFORAGE 0,562
ASKINGFORTROUBLE nc
MORE TROUBLE THAN IWORTH 0.392

ASKED BACKFORTESTS < O.OO1

MORE TESTS MEAN BC < O.OO1

BARRIER SCORE < O.OO1

MAMMO FINDS ALL BC
CANCERS MISSED
REASONABLE TO MISS BC

STRUCTURAL BARNERS
HOURS WORKED
COMMITMENT DIFFICULTY
ACCESS TO CAR
HOW OFTENACCESS CAR

0.041
0.040

0.211
0.603

< 0.001
0.021

< 0.001
0.006
0.012
0.082
0.017
0.51 I
0.970
0.043

nc
0.020

0.002
0.004

< 0.001

< 0.001
0.004

< 0.001
< 0.001
0.018

< 0.001
< 0.001
0.004
0.471

< 0.001
0.002

< 0.001

BC, Breast Cancer; nc, not calculable

0.705
0.895
0.144
0.326
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Table 4.6.2 Barrier Construct: Variables entered into logistic regression models.

SAMPLE GROUP

Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

PERCEIVED BARRIERS
ADVANTAGES OF FINDINGBC ,T+ X

ADVANTAGES OF FINDING BREAST CANCER EARLY SPECIFIED:
EMOTIONAL FACTORS X X

LIVE LONGER X X

CURE MORE LIKELY X X

LESS LIKELY TO LOSE BREAST X "/
GET TREATMENT EARLIER X ,/
NO.OFPERCEIVEDADVANTAGES X X

BENEFITS OF MAMMO T+ ./+
BENEF'ITS OF MAMMOGRAPHY SPECIFIED:
INCREASE CHANCE OF CURE X ,/
PEACE OF MIND X ,/
NO. OF PERCEIVED BENEFITS ,/ ,/

BETTERNOT KNOWING-CANCER ,/ ,/
SHOULDN'T LOOK FOR ILLNESS X X

PROBLEMS V/rTH MAMMO ./t ./I
NO. OF PERCEIVED PROBLEMS X ,/
PROBLEMS WOULD STOP ./ ,/
BENEFITS OF MAMMOGRAPITY SPECIFIED :

PAIN ,/ X

RADIATION ./ ,/
UNCOMFORTABLE X X

OTHERPROBLEMS X X

MAMMO FIND ALL BC T T X

CANCERS MISSED ,/ X

REASONABLE TO MISS BC ./ X

EMBARRASSED BY FEMALE I ./
EMBARRASSED BY MALE ,/ X

AGREEMENT \ryITH BARRIER STATEMENTS:
NEED SYMPTOMS* ./ ,/
EMBARRASSING* ,/ ./
TOO MUCH TROUBLE* T ,/
RATHER NOT THINK ABOUT IT* ./ ,/
RADIATION CONCERN* ,/ ./
INCONVENIENT* ,/ ,/
PAINFUL* ./ ./
ACCTIRACY CONCERN* X X

MEANS MASTECTOMY X X

IMPORTANT FOR AGE X J
ASKING FOR TROUBLE nc nc

MORETROUBLETHANWORTH X ,/

ASKED BACKFORTESTS ./ ./
MORE TESTS MEAN BC ./ ./

BARRIER SCORE ,/ ,/

STRUCTURAL BARRIERS

HOLIRS WORKED ,/ X

DIFFICULTY WITH COMMITMENTS ,/ X

ACCESS TO CAR ,/ ,/
HOW OFTEN ACCESS CAR ./ X

PUBLIC TRANSPORT PROBLEMS X ./
HOUSEHOLD MEMBER DISABLED X ,/

f not significant in itself, but entered in model

S excluded from final model due to numerical

another variable
* replaced by ennruen scoRE in final models

as it was lead-in question to one that follows
problems (zerclvery small number in a cell or colinearity with
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Case-control study baseline results

Table 4.6.3 Barrier Construct: Adjusted Odds Ratio and 957o Confidence Interval for
variables associated with non-attendance to SABXRS at P < 0.10 level in at
least one of sample groups from logistic regression analysis

SAMPLE TYPE
Spontaneous GP

Variable FTA' Cancel2 FTAs Cancel*

OR oR (es% cD

LESS LIKELY TO LOSE BREAST (referent group: Stated
Not stated NE 1.63 (0.65-4.1l)

GET TREATMENT EARLIER (referent group: Stated)
Not stated NE 0.50 (0.29-0.87)**

BENEFITS OF MAMMO (referent group : Yes)
No EX EX

PEACE OF MIND (referent group: Stated)
Not stated NE l 93 (0.98-3.81)r'

NO. OF PERCEIVED BENEFITS (referent group: One)
Two or 0.76 (0.30-1.92) 0.53 (0.26-1.09)*

more

PROBLBMS WITH MAMMO (referent group:No)
Yes 1.09 (0.38-3.15) 1.71 (0.92-3,18)r'

NO. OF PERCEIVED PROBLEMS (referent group: One)
Two or NE 0.20 (0.05-0.76)**
more

PROBLEM WOULD STOP (referent group: Definitely not)
Yes/ I 1.74 (1.03-133.3+¡'t* 9.79 (1.39-ó8.88)**
maybe
Probably 0.79 (0.1s-4.13) 0.50 (0,13-1.89)
not

RADIATION (referent group : Not aware of problem)
Aware of 0.26 (0.04-1.60) 0.22 (0.05-1.05)*
problem

MEANS MASTECTOMY (referent group = Disagree)
Agree NE NE

IMPORTANT FOR AGE (referent group : Agree)
Disagree NE 2.84 (0.66-12.22)

ASKED BACK FOR TESTS (referent group: Yes)
No 4.63 (1.83-11.77¡*** 2.04(1.02-4.09)*t

BARzuER SCORE (referent group: 29-32)
<22 8.04 (1.63-39.70)** 4.16 (1.39-12.44)**
23-24 3.24 (1.07-9.79)** 2.06 (0.98-4.36)r'

2s-28 1.68 (0.49-5.7s) 1.76 (0.82-3.78)

HOURS WORKED (referent group : None)
l-r5 1.66 (0.34-8.23) NE
t6-39 0.43 (0.13-1.49)

40+ 1.48 (0.35-6.15)

OR % oR (9s% cr)

3.19(0.87-l1.73)* 0.68(0.33-1.39)

1.68 (0.79-3.58)

3.99(0.91-17.54)"' 0.94(0.22-3.94)

I .45 (0.79-2.64) 2.17 (l.25-3.15)***

t.s6 (0.67-3.62) 0.59 (0.31-1.12)

0.84 (0.33-2.1s) 1.53 (0.70-3.3s)

0.78 (0.1l-s.28) 0.41 (0.05-3.14)

NE

0.82 (0.17-4.07)

1.32 (0.31-s.64)

11.99 (4.13-34.79¡***
4.88 (2.03-l 1.73)*r'*
2.79 (1.07-7.28)**

2.51 (0.69-9.10)

t.s9 (0.44-s.74)

1.56 (0.66-3.67)
0.9s (0.s2-1.74)
0.70 (0.35-1.41)

3.70 (0.49-27.94) 2.60 (0,s4-12.43)

NE 0.40 (0.20-0.81)**

4.51 (1.31-15.54)',** 3.97 (1.42-11.08¡*r'*

3.54(1'95-6.41)*** 2.35(1.36-4.06)*"*

3.85 (1.20-12.35)**
0.76 (0.33-1.73)

3.82 (1 .29-l I .28)**

NE
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Table 4.6.3 continued

SAMPLE TYPE
GP

Variable FTA FTA' Cancela

oR (e5% cD oR (es% cI) oR (9s% cr) oR (es% cÐ

COMMITMENT DIFFICULTIES (referent group :Not diffrcult)
Very 7.66 (1.76-33.34¡*r'* NE NE
difficult
Quite 2.73 (0.72-10.39)
difficult
A little 2.10 (0.76-5.79)
difficult

ACCESS TO CAR (referent group : Yes)
No 6.29 (2.19-18.13¡x*'r' 1.29 (0.54-3.08) 1.90 (1.00-3.59)**

PUBLIC TRANSPORT PROBLEMS (referent group : Not difficult at all)
Very NE 1.53 (0.45-5.17) NE
difficult
Quite 1.13 (0.38-3.37)
difficult
A little 1.95 (0.93-4.07)*

difficult
Don't use 1.50 (0.75-3.00)

HOUSEHOLD MEMBER DISABLED (referent group: No)
Yes NE 0.48 (0.24-0.96)** 0.75 (0.39-1.44)

NE

NE

NE

NE

* P< 0.10; ** P <0.05; r"r* P< 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model
EX, excluded due to numerical problems

'Modely2:73.97,P:<0.001. PercentPredictedCorrect:Cases:41.51;Controls:94.74.
2Modely2:72.06,P:<0.001, PercentPredictedCorrect:Cases:42.61;Controls:91.43.
t Model X2: 160.30, P : < 0.001. Percent Predicted Correct: Cases : 62.84; Controls : 89.16.
a Model X2: 81.78, P : < 0.001. Percent Predicted Correct: Cases : 44.37; Controls : 89.47.

Table 4.6.4 Spontaneous cases: Selected Barrier Items by KNOW BENEFITS OF MAMMO

KNOWS BENEFITS OF MAMMO

%o agreeing with Barrier Item
Yes No

.5

Barrier Items
NEED SYMPTOMS

TOO MUCH TROUBLE

RADIATION CONCERN

INCONVENIENT

PAINFUL

ACCURACY CONCERN

MEANS MASTECTOMY

IMPORTAÑT FORAGE

MORE TROUBLE THAN WORTH

HEARD OF SCREENING

P-value*

8.6
9.2
2t.s
10.4

30.5
17.8

12.9

4.3
5.6

81.2

25.0
37.2
2s.0
37.5
25.0
s0.0
50.0
12.5

s0.0

0.034
0.182
0.251
0.218
0.470
0.443
0.017
0.003
0.395
0.018

P-value, Pearson Chi-Square or Fisher's Exact test for variables with cells <5
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Table 4.7.1 Influence Construct: Variables associated with non-attendance to SABXRS
at P < 0.10 level in at least one offour case-control bivariate analyses.

Variable

SAMPLE GROUP P-value

Spontaneous GP Invitee

FTA Cancel FTA Cancel

EMOTIONAL SUPPORT PARTNER 0.072 0.828

CONFIDANT 0.680 0,215
SPECIFIC CLI]BS VOLUNTEER WORK INVOLVED IN:
TUTORSiSCHOOL HELP O.IO4 0.069
MEMBER OF OTHER CLUB 0.101 0.694

SOTJRCES OF' INX'ORMATION ABOUT MAMMOGRAPHY:
FRIEND/FAMILY 0.069 0,420
GP SI-IRGERY 0.991 0.166
OTHER SOURCE 0,144 0,634
NO. SOURCES ABOUT MAMMO 0.278 0.370

0.785
0.741

0.002
0.538
0.005
0.016

< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001

DR SUGGESTED MAMMO
WHO SUGGESTED MAMMO
WOULD }IAVE SX ON DRRECOM

SHOULD GP TELL ABOUT SABXRS
SHOULD ALL GET INVITE
USE ELECTORAL ROLL

Additional variables relevant to GP sample only
GP LETTER
HOW MAMMO SUGGESTED
PATIENT OF PRACTICE
WOMAN'S ONLYPRACTICE
HEARD OF BXRS BEFORE LETTER
HAPPY ABOUT GP APPOINT

0.089
0.190

< 0.001

0.233
0.756
0.255

0.094
0.037
0.333

0.002
0.042

< 0.001
< 0.001
0.069
0.021
0.001

0.476
< 0.001
0.005

0.636
0.328

0.238
0.092

0.057
< 0.001
0.800
0.358

0.041
0. l6l

< 0.001

0.274
0.318
0.975
0.699
0.368

0. r06
< 0.001
0.015

< 0.001
< 0.001
0.059
0.013
0.068

< 0.001

WHO WOT'LD INFLUENCE TO HAVE MAMMOGRAM:
NO-ONE WOULD INFLUENCE 0.206 0.371
DOCTORV/OULD INFLUENCE 0.631 0.642

OTHER REL WOULD INFLUENCE 0.458 0.706
OTHERWOULD INFLUENCB 0.028 0.546
NO.OF INFLUENCES 0.402 0.664

na
na

na
na
na
na

na
na
na
na
na
na

< 0.001
< 0.001
0.005
0.019

< 0.001
< 0.001

na, not applicable (question not relevant to sample group)
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Table 4.7.2 Influence Construct: Variables entered into logistic regression models.

SAMPLE GROUP

Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

EMOTIONAL SUPPORTPARTNER ./ X
CONFIDANT X ,/
SPECIFIC CLTJBS VOLTJNTEER WORI( INVOLVED IN:
MEMBEROF SPORTS CLUB I X
TUTORS/SCHOOL HELP ,/ ,/
MEMBER OF CHURCH GROUP X ,/
MEMBEROF SENIORCITIZEN'S X X
MEMBER OF ETHNIC CLUB X ,/
MEMBER OF OTHER CLUB ,/ X

SOURCE S OX' INFOKvTA-TION ABOUT MAMMO GRAPHY :

FRIENDS/FAMILY
GP SURGERY
NEWSPAPER
RADIO
SABXRS PAMPHLET
MAGAZINE
OTHER SOURCE
NO. SOURCES ABOUT MAMMO

DR SUGGESTED MAMMO
WHO ELSE SUGGESTED MAMMO
WHO SUGGESTED MAMMO
DR ADVISED AGAINST MAMMO
WOULD HAVE SX ON DR RECOM
KNOW SOMEONE WHO HAD M

}VHO WOT]LD INFLT]ENCE TO HAVE MAMMOGRAM:
NO-ONE WOULD INFLUENCE
DOCTORWOULD INFLUENCE
CHILDREN WOULD INFLUENCE
OTHER REL V/OULD INFLUENCE
FRIEND WOULD INFLUENCE
OTHERWOULD INFLUENCE
NO.OF INFLUENCES

SHOULD GP TELL ABOUT SABXRS
SHOULD ALL GET I}TVITE
USE ELECTORAL ROLL

Additional variables relevant to GP samole onlv
GP LETTER
HOW MAMMO SUGGESTED
PATIENT OF PRACTICE
WOMAN'S ONLYPRACTICE
WANTED MORE INFO
HEARD OF BXRS BEFORE LETTER
HAPPY ABOUT GP APPOINT

x
x

x

x
x
x

x
x
x
x
x
x

./+

x

x

x
x

x

x
x
,/+

x

x
x
x

x
x

x

x
x
x

x

x

x

x

x

x
x

x
x

x

x

x

x
x
x
x
x
x
x

x

na
na
na
na
na
na
na

x
x

x

x

x

nc

x

x
x
x
x

x

x
x

na
na

na
na
Tta

na
na

f excluded from final model due to numerical problems (zerolvery small number in a cell or colinearity with

another variable)
na, not applicable
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Table 4.7.3 Influence Construct: Adjusted Odds Ratio ¡nd95o/o Confidence Interval for
variables associated with non-attendance to SABXRS at P < 0.10 level in at
least one of sample groups from logistic regression analysis

SAMPLE TYPE
Spontaneous GP

Variable f Cancel2

oR(es% cr) oR(es% cI) oR (es% cD oR(e5% cr)

EMOTIONAL SUPPORT PARTNER (referent group: Yes)
No 0.38 (0.06-2.32) NE
No partner 1.73 (0.79-3.78)

TUTORS/SCHOOL HELP (referent group: yes)

No 0.33 (0.08-1.40) 0.31 (0.10-0.95)**

MEMBER OF CHURCH GROUP (referent group: Yes)
No NE 3.13 (1.21-8.13)**

MEMBER OF ETHNIC ClUB(referent group: Yes)
No NE 6.44 (0.80-51.84)*

FRIENDSÆAMILY(referent group : Heard)
Not heard 2.44 (1.02-5.83)** NE

GP SURGERY (referent group : Heard)
Not heard NE 1.38 (0.74-259)

SABXRS PAMPHLBT(referent group : Heard)
Not heard NE 0.42 (0.18-1.01)*

OTHER SOURCE (referent group: Heard)
Notheard 0.67 (0.22-1.98) NE

DR SUGGESTED MAMMO (referent group: Yes)
No 0.37 (0.12-1.15)* 0.29 (0)2-0.70)***

WOULD HAVE SX ON DR REcoM(referent group : Definitely)
Probably 13.06(3.63-46.99¡x'** 7.05(2.47-20.11¡t'**
No/uncertain 42.88 (4.15-442.62¡*'+x 33.66 (3,77-300.80¡***

OTHER WOULD INFLUENCE (referent group : Yes)
No 0.13 (0.01-1.21)* NE

SHOULD GP TELL ABOUT SABXRS (referent group: Yes)
No 3.26 (052-2054) 5.03 (1.23-20.61)**

SHOULD ALL GET INVITE (referent group : Yes)
No NE l.l4 (0.57-2.30)

USE ELECTORAL ROll(referent group: yes)

No NE NE

1.38 (0.s7-3.31)

1.66 (0.93-2.e7)*
NE

0.70 (0.17-2.e6)

NE

0.31(0.10-0.95)**

3.35(1.05-10.73** 1.27(0.3s-4.73)

NE

NE

NE

NE

NE

0.48 (0.27-0.87)**

0.32 (0.19-0.51)***

0.27 (0.14-0.53)***

NE

NE

NB

NE

EXNE

3.07 (1.32-7.13)***
7.23 (1.82-28.70¡***

3.38 (1.42-8.06)***
l 8.85 (s. I s-68 .92',¡*" *

0.19 (0.02-2.13)

3.83(1.47-9.96)*** 1.93(0.64-5.82)

r.74(0.99-3.06)* 1.14(0.67-1.95)

* P < 0,10; ** P < 0.05; *'r* P < 0.01; $, excluded from final model due to high OWSE

OR, odds ratio; CI, confidence interval; NE, not entered in model
EX, excluded due to numerical problems

' Model y2:61.55,P: < 0.001. Percent Predicted Correct: Cases:30.91; Controls:97.67.
t Model y2:74.47,P: < 0.001. Percent Predicted Correct: Cases : 43.22;Controls :90.65.

' Model X2: 125.08,P: < 0.001. Percent Predicted Correct: Cases : 58.94; Controls : 89.02.
4ModelX2=79.92,P:<0.001. PercentPredictedCorrect:Cases:38.10;Controls:90.16.
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Ttble 4.7.4

Variable FTA5 Cancelo

OR oR (es% cr)

EMOTIONAL SUPPORT PARTNER (referent group: Yes)
No 1.37 (0.s1-3.68) NE
No parbrer 1.79 (0.91-3.51)*

MEMBER OF OTHER ClUB(referent group: Yes)
No NE 0.26 (0.08-0.88)**

FRIENDS/FAMILY (referent group : Yes)
No 0.31 (0.14-0.68¡x't* 0.44 (0.22-0.86)**

DR SUGGESTED MAMMO (referent group: Yes)
No 7.03 (1.83-26.99¡xx* 2.92 (0.67-12.74)

WOULD HAVE SX ON DR RECOM (referent group : Definitely)
Probably 4.71(1.74-12.77¡*'r* 5.51 (2.08-14.64¡x**
No/uncertain 8.57 (1.81-40.58)*'** 24.08(6.03-96.20¡**t'

SHOULD GP TELL ABOUT SABXRS (referent group: Yes)
No NE EX

SHOULD ALL GET INVITE (referent group : Yes)
No 292 (0.92-9.33)* r.22 (0.3s-4.27)

GP LETTER (referent group = Yes)
No 2.16 (l.l}-4.23)** 0.97 (0.52-1.80)

HOW MAMMO SUGGESTED (referent group: GP letter)
Consultation 2.49 (1.19-5.22)** 8.07(4.07-16.00¡xx*

WOMAN'S ONLY PRACTICE (referent group: Yes)
No 1.40 (0.s4-3.6s) 2.t7 (1.04-4.st)**

HAPPY ABOUT GP APPOINT (referent group: Yes)
No 6.18 (2.52-15.17)*+* 3.12 (1.19-8.20)'x*

* P< 0,10; ** P< 0.05; *'t'* P< 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model
EX, excluded due to numerical problems
t Model X2: 189.31,P: < 0.001. Percent Predicted Correct: Cases : 69.59; Controls : 89.71.
u Model X2: 140.51,P: < 0.001. Percent Predicted Correct: Cases : 53.10; Controls : 86.45.

Influence Construct: Adjusted Odds Ratio and 959/0 Confidence Interval for
variables associated with non-attendance to SABXRS at P < 0.10level in
either one of models for the extended GP sample logistic regression analysis
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Table 4.7.5 Influence Construct: Time since last visit to the doctor by whether subiects
believe all women should get an invite from doctor, by sample tVPe' and by
case/control status (colunn percent).

SAMPLE TYPE
Spontaneous GP

FTA Cancel Conhol FTA Cancel Control

ALL WOMEN SHOULD GET INVITE - YES

Time since last visit to doctor
< 6 months
6 to 12 months
over 12 months

ALL WOMEN SHOULD GET INVITE - NO

87.2
8.5

4.3

85.7
t2.t
2.2

82.2
14.3

3.6

74.2
10.9

4.9

89.8
3.9
6.3

84.7
6.9
8.4

93.8
6.3

0.0

84.9
11.8

3.3

75.0
t2.5
12.5

Time since last visit to doctor
< 6 months
6to 12 months
over 12 months

100.0
0.0
0.0

90.3
9.7
0.0

81.5
0.0

18.5

Table4.7.6 Influence Construct: Significance of cross-tabulation of AGE, AGE LEFT

scHool, (sclroor,) and posr-SEcoNDARY QUALIFICATIONS (r-s qual) by
Sample type.

SAMPLETYPE
Spontaneous GP

Source of information AGE SCHOOL P-S

QUAL
AGE SCHOOL P-S

FRIEND/FAMILY
GP SURGERY
GP LETTER
OTHERHEALTH PROF
NEWSPAPER
TELEVISION
RADIO
SABXRS PAMPHLET
MAGAZINE

x
x
x
x
x

x
x
x

x
x

x

x
x
x

x

x
x
x
x
x
x
x

x
x
na
x
x
x
x
x
x

x
x
na
x
x
x
x
x
x

x
x
na
x

x

x

./ P < 0.05 from chi-square test of significance
I P ì 0.05 from chi-square test ofsignificance
na, not applicable
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Table 4.8.1 Variables entered into final overall logistic regression models.

SAMPLE GROUP
Spontaneous GP Invitee

Variable FTA Cancel FTA Cancel

Variables from Socio-demographic analyses

LIFETIME OCCUPATION ,/ *
PARTNER'S OCCUPATION ./
HOUSEHOLD COMPOSITION X
NUMBBROF CHILDREN ,/ *
INCOMB X
Variables from llealth Motivation and Control analyses
DO BSE
FREQUENCYOFBSE
DOCTOR CHECKED BREASTS
LAST BREAST EXAM
EVERHAD PAP SMEAR
SMOKING
LAST TIME SAV/ DOCTOR
DENTIST
Variables from Knowledge analyses
CANCER-MOST COMMON
CANCER-2ND MOST COMMON
NIPPLE BLEEDING/DISCHARGB
NIPPLE CHANGEiRETRACTION
PUCKERING/DIMPLING
INCIDENCE OF BC
DOCTOR EXAMINE BREASTS
HEARD OF SCREENING
Variables from Susceptibility analyses
THINK ABOUT BC
HOW OFTEN THINKABOUT BC
CONCERNED MAY HAVE BC
SPOKEN TO DR ONBC
EVERHAD LUMP
LI.]MP IN LAST 12 MONTHS
KNOW SOMEONE WITH BC
lST DEGREE RELATIVE HAD BC
OTHERRELATIVE HAD BC
NUMBER KNOWN WITH BC
CLOSENBSS TO PERSONS IWITH BC
Variables from Barrier analyses
LESS LIKELY TO LOSE BREAST
GETTREATMENT EARLIER
BENEFITS OF MAMMO
PEACE OF MIND
NO. OF PERCEIVED BENEFITS
PROBLEMS WITH MAMMO
NO. OF PERCBIVED PROBLEMS
PROBLEM V/OULD STOP
RADIATION
BARRIER SCORE
MEANS MASTECTOMY
IMPORTANTFORAGE
ASKED BACK FOR TESTS
HOURS WORKED
DIFFICULTY WITH COMMITMENTS
ACCESS TO CAR
PROBLEMS WITH PTIB TRANS
HOUSEHOLD MEMBER DISABLED

x
x

,/*
x
x
x
,/*

x
x
x
x

{*
x
{*

,/ *l
x
./ *ç
x

{*t
x
,/ *.
x
x

x
x
x
x
{*

x
x
x
x
x
x
,/ *o
x

x
x
x

,/t
x
{*

{*t
x

x
x
x
{*¡

{*
{*

x
x
x
x
x

x
x
x
x
x
x
x
x

,/ *)
x
,/ *.

./ *.

{t*
./*
x
x
x
x

x
x
{*
x

x
x
x
x
x
x
x
x
x
x
x

x
x
x
x

x
x
{*
,/*
,/*
{*
x
x
x
x
x

x
x
x
{*
x
x
x
x
x
x
,/ e)
,/ *t
,/ *o
x
x
x
x
x

x
{*t
x
x
x
x
x
x
l*t
x

{*t
,/ *l
x
,/ *s
x
x

x

{*

{*
x
x

x
x
x

{*

x
x
{++
x
x
,/I
x
"/e
x

x
x
,/*
x
{*
,/*
x
x

t
*
*o
*O

,/*
x
t*o
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Table 4.8.1 continued

SAMPLE GROUP
Spontaneous

FTA Cancel FTA Cancel

GP Invitee

Variable

Variables from Influence analyses common to all groups
EMOTIONAL SUPPORTPARTNER X
TUTORS/SCHOOL HELP X
MEMBEROFCHURCHGROUP X
MEMBEROF ETHNIC CLUB X
FRIENDSÆAMILY ,/
GPSURGERY X
SABXRS PAMPHLET X
OTHERSOURCE X
DR SUGGESTED MAMMO ,/
WOULD HAVE SX ON DRRECOM { *
OTHERV/OULD INFLUENCE ,/
SHOULDGPTELLABOUTSABXRS X
SHOULD ALL GET INVITE X
USEELECTORALROLL X

x
{++
x
x

,/+
x
x
x
l*
x
x

./*

x
x

x
x
,/*
x
,/*
l*
x

x
{*
./*

,/*
x
x

./+
x
{ç
,/.
{t
x

,/¡
,/o
x
,/a

x
x
x
x
{x
,/*
x
x
x
./&

x
{t
{t
,/tç

Variables from additional Influence analyses performed for GP sample
EMOTIONAL SUPPORTPARTNER NA NA
MEMBEROF OTHERCLLIB NA NA
FRIENDSÆAMILY NA NA
DR SUGGESTED MAMMO NA NA
WOULD HAVE SX ON DR RECOM NA NA
SHOULDGPTELLABOUTSABXRS NA NA
SHOULD ALL GET INVITE NA NA
GPLETTER NA NA
HOW MAMMO SUGGESTED NA NA
WOMAN'S ONLY PRACTICE NA NA
HAPPY ABOUT GP APPOINT NA NA

./t
{++
x
x
{¡
{t
l*

BC, Breast Cancer; NA, Not Applicable

f not significant in itself, but entered in model as it was lead-in question to one that follows

f excluded from fmal model due to numerical problems (zerolvery small number in a cell or colinearþ with
another variable)

ff excluded from respective construct model therefore not entered in overall model
* Statistically significant at P <0.l0 in frnal overall model comparable across all four analyses

t Statistically significant at P <0.10 in frnal overall GP model with additional variables
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Table 4.8.2 Adjusted Odds Ratio alnd 95o/o Confidence Interval for variables associated

with non-attendance to SABXRS at P < 0.10level in at least one of sample
groups from logistic regression analysis

SAMPLE TYPE
Spontaneous GP

Variable f Cancel2

oR (es% cD oR (es% cI) oR (es% cÐ oR (es% cD
FTA

LIFETIME OCCUPATION (referent group : ManagiProf)
Clerk/Sales/ 0.40(0.11-1.46) NE
Service
Trade/Manual 0.22(0.02-2.24)
Homeduties 0.08(0.02-0.41)'t{"r'

HOUSEHOLD COMPOSITION (Referent group = Husband only)
Husband and NE NE
other
Sor/s only
Daughter/s only
Lives alone
Other

NUMBER OF CHILDREN (referent group = None)
One or two 0.21 (0.04- l . I 8)'t NE
Three or four 0.78 (0.13-4.ó3)
Five ormore 18.05 (1.74-187.52)**

INCOME (Referent group: > $30,000)
<= $20.000 NE 1.32 (0.55-3.16)

s2o,oo 1-30,000 3 .02 (l .19-7 .66)**
Not stated 0.48 (0.12-1.90)

LAST BREAST EXAM (Referent group: l99l)
Before 1989 NE 0.32 (0.08-1.22)*
1989 or 1990 1.21(0.53-2.75)
Unknown 0.17 (0.02-1.24)*

SMOKING (referent group: Never smoked)
Smoke now 8.67 (2.05-36.71)"*'t NE
Have smoked 2.28 (0.51-10.14)

LAST TIME SAW DOCTOR (referent group = < 3 months ago)

3 to < 6 months NE NE
ago
6lo<12
months ago
12 months ago

of more

DENTIST (referent group : Checkups)
Problems 2.95 (0.97-8.94)* 2.57 (1.22-5.39)**
Never visits 0.41 (0.04-4.62) 2.06 (0.47-9.08)

CANCER - MOST COMMON (Referent group: Breast)
Bowel NE 1.03 (0.18-5.90)

Lung 9.96 (0.89-l I1.42)'t
Cervix 0.96 (0.14-6.51)

Don't know 1.18 (0.04-38.61)

CANCER - 2ND MOST COMMON (Referent group = Bowel)
Breast NE 1.66 (0.24-1 1.56)

Lung 1.07 (0.26-4.29)
Cervix 2.24 (0.87-5.76)*
Don't know 0.47 (0.03-6.84)

DOCTOR EXAMINE BREASTS (referent group: Known)
Not known NE NE

HEARD OF SCREENING (referent group: Yes)

No NE

0.28(0.08-0.96)*{', 0.88(0.35-2.20)

1.86 (0.81-4.24) 0.32 (0.16-0.63)**'t

0.21 (0.06-0.73)'it
0.24 (0.08-0.75)**

5.51 (0.95-32.03)*
r.rs (0.15-8.88)
1.23 (0.49-3.1r)
2.ro (0.65-6.78)

2.04 (0.59-6.99)
0.33 (0.14-0.79)**
t.69 (0.47-6.14)

1.88 (0.77-4.52)
2.04 (0.89-4.69)*

l.s6 (0.6r-4.01)

0.37 (o.oe-l.53)

r.38 (0.31-6.07)

0.23 (0.08-0.ó2)'r'*'¡
0.48 (0.20-1.18)

0.73 (0.t4-3.79)
0.s4 (0.t2-2.4s)
0.77 (0.3s-t.67)
0.e4 (0.30-2.9r)

NE

0.78 (0.37-1.6ó)
r.85 (0.82-4.1ó)
o.6s (0.14-2.98)

1.06 (0.s2-2.r7)

0.37 (0.14-0.99)',t*

2.3s (0.67-8.23)

NE

NE

NE

NE

1.93 (0.91-4.1 l)r'
1.75 (0.61-4.e9)

0.s6 (0.17-1.88)
12.87 (1.93-85.94¡t'r',r'
0.86 (0.37-2.02)
0.s3 (0.12-2.39)

NE NE

0.48 (0.22-L0I)*

1.68 (0.79-3.58) 1.64 (0.91-2.94)'ù

NE

NE

NE

NE
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Table 4.8.2 continued

SAMPLE TYPE

Spontaneous GP

Variable FTA' Cance12 FTA' Cancelo

OR oR (e5% cD OR

THINK ABOUT BC (referent group = Yes)
No 0.06 (0.01-0.40)"'F'r NE NE

HOIV OFTEN THINK ABOUT BC (referent group = A lot of the time)
Some of the 0.04 (0.00-0.44){'*{' NE NE
time
Occasionally 0.17(0.02-1.19)*
Rarely 0.03 (0.00-0.43)**

CONCERNED MAY HAVE BC (referent group = Yes)
No NE 0.39 (0.17-0.88)*'t NE

SPOKEN TO DOCTOR ON BC (referent group = Yes)
No NE 0.33 (0.10-1.13)'¡ NE

EVER HAD LUMP (referent group: Yes)
No NE 0.19 (0.06-0.5ó)',t*',t 1.32 (0'40-4.33)

LUMP IN LAST 12 MONTHS (referent group = Yes)
No NE 0.23 (0.07-0.80){"1 3.12 (0'81-12'02)*

KNOW SOMEONE WITH BC (referent group = Yes)
No 2.62 (0.39-t7.s0) NE 0.09 (0.03-0.34)'r'*'r'

tST ogcneE RELATIVE HAD BC (referent group: Yes)
No NE NE 5.72 (1.54-21.25;***

OTHER RELATIVE HAD BC (referent group: Yes)
No NE NE 2.99 (1.12-8.02)**

NLIMBER KNOIVN WITH BC (referent group = Two or more)

One 5.77 (1.05-31.79)** NE NE

CLOSENESS TO PERSONS WITH BC (referent group: Extremely close only)

Quite close NE NE 0.40 (0.13-l'22)
only
Not very close 0.16 (0'05-0.53){"*'}
only
Combination 0.69 (0.20-2.37)

BENEFITS OF MAMMO (referent group: Yes)
No EX EX 8.41 (1.57-45.04)"'r'

PEACE OF MIND (referent group = Knew)
Didn't know NE 1.91 (0.86-4.26) NE

NO. OF PERCEIVED PROBLEMS (referent group = One)
Two or more NE 0.07 (0.01-0.40)*'r"r' NE

PROBLEM WOULD STOP (referent group: Dehnitely not)
Yes/maybe 22.00 (0.60-806.16)* l.1l (0.09-14.50) NE
Probably not 0.25 (0.03-1.86) 0.47 (0.08-2.64)

BARRIER SCORE (referent gro:up= 29-32)
<= 22 4.33 (0.69-27.34) 6.90 (1.92-24.75¡*'*r' 9.28 (2'87-29.97)***
23 -24 1.78 (0.43-7.33) 2.57 (1.00-6.55)'t 2.82(1.07-7.43)**
2s -28 0.83 (0.15-4.44) r.97 (0.7s-s.r6) 2.48 (0.81-7.53)

MEANS MASTECTOMY (referent group = Disagree)

Agree NE NE NE

IMPORTANT FOR AGE (referent group: Agree)
Disagree NE NE 2.19 (0'55-8.78)

ASKED BACK FOR TESTS (referent group = Yes

No 9.71(2.70-34.98)*** 2'47 (1.04-5.88)** 3.78 (l'87-7'64){.l.l'

%CD

NE

NE

NE

NE

NE

NE

NE

NE

NE

1.86 (1.05-3.28)t*

6.01 (1.94-l 8.61)',r"i',¡

2.61 (1.4t -4.86)*tf

NE

NE

NE

NE

NE

NE

0 37 (0.17-0 79)"'*
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Table 4.8.2 continued

SAMPLE TYPE
Spontaneous GP

Variable
oR (es%

Cancel"

oR(es% cr)
FTA'

oR (9s% cÐ oR (9s% cr)

HOURS WORKED (referent group = None)
O-I5 NE NE
l6-39
40+

DIFFICULTY WITH COMMITMENTS (referent group: Not difficult)
Very difficult 4.21 (0.85-20.83)* NE

Quite difficult 1.77 (0.40-7.96)
A little difficult 2.85 (0.73-I L06)

ACCESS TO CAR (referent group: Yes)
No 16.85 (3.41-83.31¡',t'r'* NE

HOUSEHOLD MEMBER DISABLED (referent group: Yes)
No NE 0.48 (0.21-1.09)+

EMOTIONAL SUPPORT PARTNER (referent group = Yes)
No NE NE

TUTORS/SCHOOL HELP (referent group = Yes)
No NE 0.30 (0.08-1.20)'3

MEMBER OF CHURCH GROUP (referent group: Yes)
No NE 3.60 (1.12-11.62)**

FRIEND/FAMILY (referent group = Yes)
No 1.28 (0.39-4.26) NE

GP SURGERY (referent group = Yes)
No NE NE

SABXRS PAMPHLET (referent group: Yes)
No NE 0.29 (0.09-0.99)'t*

DR SUGGESTED MAMMO (referent group: Yes)
No 0.39 (0.1l-1.33) 0.48 (0.22-1.05)'r'

WOULD HAVE SX ON DOCTOR RECOM (referent group = Deftnitely)
Probably 22.36(3.67-136.42)*** 5.67(1.50-21.35)'r'*
No/maybe 39.25(1.48-1043.44)** 52.76(3.09-900.58)'r'*"

SHOULD GP TELL ABOUT SABXRS (referent group: Yes)
No NE 12.88 (2.15-77.12¡*'t"r

4.26 (1.21-14.96)**
l.ol (0.38-2.72)
1.88 (0.49-7.2r)

3.33 (1.50-7.39)***

NE

2.95 (1.27-6.88)',r*

2.28 (0.69-7.s0)
2.40 (0.42-13.8e)

NE

4.84 (1.70-13.78)*'r*
10.27 (2.06-5 1.23)'.t'r *

EX

NE

NE

NE

NE

NE

NE

NE

NE

NE

EX

NE

NE

0.3ó (0.19-0.69)***

0.22 (0. l3-0.39)'t"'r'

0 27 (0 l2-0 63)'rt"*

NE

NE

NE

* P < 0.10; ** P< 0.05; *r,* P< 0,01
OR, odds ratio; CI, confidence interval; NE, not entered in model
EX, excluded due to numerical problems
t Model X2: 133.38,P: < 0.001. Percent Predicted Correct: Cases : 60.38; Controls : 94.31.
2 Model X2: 167.41, P: < 0.001. Percent Predicted Correct: Cases : 68.97; Controls : 88.73.
3 Model X2:242.51, P = < 0.001. Percent Predicted Correct: Cases : 74.32;Controls : 90.44,
4 Model y2: 146.15,P: < 0.001. Percent Predicted Correct: Cases : 59.03; Controls : 86.64.
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Table 4.8.3

Variable

LIFETIME OCCUPATION (referent group : Manag/Pfof)
Clerk/Sales/Service 0.34 (0.08-1.50) 0.60 (0.22-1.66)
Trade/I\4anual 0.20 (0.04-0.90)** 0.16 (0.05-0.50¡*'t'x
Home duties 0.26 (0.06-1.07)* 0.43 (0.16-1.16)*

HOUSEHOLD COMPOSITION (Referent group : Husband only)
Husband and other 2.39 (0.89-6.43)* 0.30 (0.14-0.65¡x**
Son/s only 8.97 (1.19-67.69)** 0.79 (0.13-4.95)

Daughter/s only 2.59 (0.16-42.86) 0.62 (0.11-3.46)

Lives alone 1.44 (0.47-4.46) 0.85 (0.35-2.04)

other 1.28 (0.30-5.38) 0.49 (0.14-1.79)

LAST BREAST EXAM (Referent group : l99l)
Before 1989 4.75 (1.03-21.88)** NE
1989 or 1990 0.44 (0.16-1.19)
Unknown 3.86 (0.82-18.08)*

SMOKING (referent group : Never smoked)

Smoke now 2.14 (0.72-6.30) NE
Have smoked 2.60 (0.99-6.83)*

LAST DOCTOR VISIT (referent group : < 3 months ago)

3 to < 6 months ago 1.79 (0.56-5.76) 1.46 (0.64-3'36)

6to < 12 months ago 0.41 (0.08-2.16) 0.32 (0.1l-0,95¡*x
12 months ago or more 1.93 (0.32-11.45) 2.94 (0.69-12.52)

DENTIST (referent group : Checkups)
Problems 2.82 (1.15-6.93)** NE
Never visits 2.46 (0.75-8.14)

CANCER - MOST COMMON (Referent group : Breast)

Bowel 0.58 (0.15-2.28) NE
Lung 11.42 (0.74-176.68)*
Cervix 0.73 (0.26-2.06)
Don't know 0.41 (0.08-2.19)

INCIDENCE OF BC (Referent group: I in 15)

1 in 5 NE 0.35 (0.14-0.87)**
I in 35 0.48 (0.22-1.04)*

I in 60 0.23 (0.06-0.89)**
Don't know 0.78 (0.29-2.09)

DOCTOR EXAMINE BREASTS (referent group : Known)
Not known 0.34 (0.14-0,85)** NE

KNOW SOMEONE WITH BC (referent group: Yes)
No 0.07 (0.01-0,35)**'* NE

lsr DEGREE RELATIVE HAD BC (referent group: Yes)
No 19.71(3.67-105.73¡*xx NE

HIGHEST CLOSENESS TO PERSONS WITH BC (referent group: Extremely close)

Quite close 0.35 (0.09-1.35) NE
Not very close 0.10 (0.02-0.42)*tt*
None known with BC 1.00 (0.24-4.22)

BBNEFITS OF MAMMO (referent group: Yes)

No 13.11 (1.84-93.63)** NB

Adjusted Odds Ratio and 957o Confidence Interval for variables associated

with non-attendance to SABXRS at P < 0.10level in either one of models for
the extended GP sample logistic regression analysis

FTA' Cancelz
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Table 4.8.3 continued

Variable FTAI Cancel2

oR (es% cD oR (es% cÐ
BARRIER SCORE (referent group: 29-32)

<22 7.ll (1.86-27,14)*** NE
23 -24 2.84 (0.90-9.00)*
2s -28 r.03 (0.27-3.91)

MEANS MASTECTOMY (referent group = Disagree)

Agree NE 0.30 (0.13-0.70¡xx*

IMPORTANT FOR AGE (referent group : Agree)
Disagree l.sL (0.22-10.36) 6.76 (1.79-25.52¡*'**

ASKED BACK FOR TESTS (referent group : Yes

No 4.44 (1.91-10.32¡*'** 3.39 (1.63-7.05¡***

HOURS TWORKBD (referent group : None)
0-15 9.91(2.16-45.50)*** NE
t6-39 o.7s (0.24-2.40)
40+ t.4t (0.23-8.76)

ACCESS TO CAR (referent group: Yes)
No 5.85 (2.15-15.93)*** NE

MEMBER OF OTHER CLUB (referent group : Yes)
No NE 0.17 (0'04-0.75)**

FRIENDSÆAMILY (referent group : Yes)

No 0.28 (0.11-0.74¡'*'r* 0.33 (0.15-0.70¡*r'x

DR SUGGESTED MAMMO (Referent group : Yes)
No 4.32 (1.49-12'52'¡*** 4.17 (1.61-10.82)*r'x

WOULD HAVE SX ON DOCTOR RECOM (referent group : Definitely)
Probably 7.23 (1.75-29.95¡*'t'* 9.26 (2.92-29.38¡'t't*
No/uncertain 3.39 (0.43-26.81) 12.43 (1.86-82.92¡*'x*

GP LBTTER (referent group : Yes)
No 2.47 (0.96-6.34)* NE

HOW MAMMO SUGGESTED (Referent group: GP letter)
Other 3.55 (1.31-9.65)** 18.00 (8.40-38.57¡*'rx

V/OMAN'S ONLY PRACTICE (referent group: Yes)
No NE 2.46 (1.02-5'91)**

HAPPY ABOUT GP APPOINT(referent group: Yes)
No 16.68 (5.67-9.04¡*** 2.59 (0.91-7 '36)*

* P < 0.10; ** P <0.05; *xx P < 0.01

OR, odds ratio; CI, confidence interval; NE, not entered.in model
EX, excluded due to numerical problems
I Model X2:301.97,P: < 0,001. Percent Predicted Conect: Cases : 81.51; Controls : 91.13.
2 Model X2 = 205.24, P : < 0.001. Percent Predicted Correct: Cases : 74.65; Confiols : 90.57.
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Table 4.8.4

BARRIER sconn (% in lowest
score : more perceived barriers)

Barrier Items: (% agreeing)
NEED SYMPTOMS

EMBARRASSING

TOO MUCH TROUBLE

RATHERNOT THINK ABOUT IT

RADIATION CONCERN

INCONVENIENT

PAINFUL

ACCURACY CONCERN

IMPORTANT FORAGE

ASKING FOR TROUBLE

MORE TROUBLE TTIAN WORTH

* P-value, Pearson

Cross-classification of variable \YouLD HAvE sx oN DocroR RECo*r with
selected barrier variables

WOULD HAVE SX ON DOCTOR RECOM P-value*
No/Unsure

12.8

5.1

5.3

3.2

9.9
15.2

5.7

19.6

t7.5

39.8

22.9
13.3

14.5

37.3
28.9
20.5
39.8
30.1

80.s
6.1

14.8

68.2

56.1
15.2
24.2
60.6
53.0
27.3
5 1.5

40.9

< 0.001
< 0.001
< 0.001
< 0,001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001

< 0.001
< 0.001
< 0.001

96.1
0.8
2.4

57.4
17.2

23.4

test
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CHAPTER 5 F'OLLOW.UP OF CASE.CONTROL SUBJECTS

5.1 INTRODUCTION

Chapter 4 presented the baseline results ofthe case-control study conducted in late 1991. Subjects

included in the study were those recruited prior to the phase of rapid expansion for the SABXRS

from late 1991, and before mass advertising by the National program. This chapter examines the

attendance to the SABXRS of all these case-control subjects at the cut-off date of 31 December,

1995, four years after the base-line interview. Additional data items collected at base-line, but

which related only to sub-sets of the study population are also presented. This includes details of

mammography for cases screened outside the SABXRS prior to base-line and reasons for non-

attendance at the SABXRS.

The conceptual framework for this thesis is the Health Belief Model supplemented by the Theory

of Reasoned Action and the Transtheoretical Model of Readiness Stage as outlined in Chapter 1.

That is, action with regard to mammography behaviour depends on stage of readiness for adoption

of the behaviour, which in turn is dependent on personal and environmental factors. This chapter

uses Rogers' (1983) theory of the Dffision of Innovations to describe the stages of readiness in

terms of five adopter categories; innovators, early adopters, early majorities, late majorities and

laggards.

Chapter 4 focussed mainly on the underlying personal and environmental factors that differentiate

attenders and non-attenders to the SABXRS as defined by the six broad study constructs. This

chapter studies more explicitly the hypothesis stated in Chapter 2 tha| non-attenders comprise

women at various stages of readiness for adoption of mammography behaviour, that is, some cases

would need little prompting to attend the SABXRS, while others would be more difficult to recruit.

It is postulated that at baseline the three main subgroups within each sample (FTA-cases, Cancel-

cases and Controls) represented three broad groups of readiness to adopt, and within each are

further sub-groups in terms of readiness. This is tested by taking actual attendance status by the

end of 1995 as the dependent variable, and investigating whether data collected at baseline can

predict later attendance. In other words, can the level of readiness to attend the SABXRS, or

conversely the degree of resistance, be determined at an early stage in the development of the

screening program?

For these analyses, cases are classified as either Late-adopters or Resistant-cases. Late-adopters

had not adopted mammography at the SABXRS at baseline but had since attended, while the

Resistant-cases had still not had a mammogram at the SABXRS by the end of 1995. By Rogers'

classification the Late-adopters may either be the early or late majorities (since they would have

attended at a time of rapid expansion in the Service), while the Resistant-cases would be

categorised as the "laggards". Given that attendance status was measured at the same cut-off date

for all cases (4 years after interview), the level of effort required by the SABXRS to influence

cases to attend would have been variable. Some Late-adopters may have attended soon after the

baseline interview without any further prompting, such as letters of invitation or other promotional

methods, while others may have attended just prior to the cut-off date, following one or two further

letters of invitation from the SABXRS and significant media promotion, both at the State and

National levels.
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The Controls are women who attended prior to the base-line interview requiring minimal effort by

the Service. These women would be considered 'innovators' or 'early adopters' by Roger's

classification. The Controls are viewed as having little or no resistance, given that they either

made and kept an appointment themselves (Spontaneous Controls at baseline) or attended an

appointment made on their behalf (without consulting them first) through a letter of invitation (GP

Controls at baseline), It should be noted that some of the Controls had not re-attended since

baseline, but they were not excluded from these analyses, as the criteria for selection was

attendance status to SABXRS by December 1995 (attended versus never attended). Re-attendance

by controls is examined separately in section 5.10.

Section 5.2 below describes the original sample of cases as used in the analyses in Chapter 4

(Spontaneous FTA, Spontaneous Cancel, GP FTA and GP Cancel) according to the current

cate gorisation of cases - Resistant-case or Late-adopter.

Sections 5.3 to 5.9 present the results of the three sets of analyses comparing Resistant-cases, Late-

adopters and Controls. The Cases-at-4-years analysis compares the two case groups to predict later

attendance amongst initial non-attenders. Two further analyses are presented to determine if the

baseline datacan differentiate the stage of readiness to adoptbetween all three groups, as defined

by attendance status atthe SABXRS by 31 December 1995. The Resistant-case/Control analysis

compares Resistant-cases with Controls, while the Late-adopter/Control analysis compares Late-

adopters with the Controls. As in the baseline analyses, rather than conduct polychotomous

regression analysis with a dependent variable comprising three categories, three separate sets of

analyses were performed. The independent variables for all three analyses are those collected at

the baseline survey.

As for the base-line analyses the same procedure of filtering the data is used; a model is presented

for each construct (Socio-demographic; Health Motivation and Control; Knowledge; Susceptibility;

Barriers; and, Influences) as well as an overall model which uses the results of the individual

construct models. However, separate analyses are not performed by sample and case type. In

these analyses, the sample type (Spontaneous, GP) and case type (FTA, Cancel) are entered as

independent variables to determine if initial method of recruitment, and initial case type has an

effect on attendance several years later. The initial recruitment method - variablesRMPlE TYPE - is

entered as an independent variable in all three analyses. For the Cases-at-4-years analysis, three

additional independent variables were entered which are only applicable for the comparison of

cases; CASE TypE, EVER HAD MAMMO and WILL USE SABXRS. The variable CASE TYPE refers to

type of case at baseline (FTA, Cancel). EVER HAD MAMMo relates to mammography status at

baseline, and since by definition cases were non-attenders to the SABXRS at base-line, this refers

to having a mammogram outside the SABXRS; 45% of Resistant-cases and 620/o of Late-adopters

had had a mammogram outside the SABXRS at baseline, or conversely 55Yo of Resistant-cases and

38% of Late-adopters had never had a mammogram at baseline. WILL USE SABXRS relates to

intention to use the SABXRS within the next 2 years of the base-line interview. By definition, all

controls had had a mammogram at baseline and had used the SABXRS, hence it was not

appropriate to included these two variables in the analyses which included controls. It should be

noted, that although controls had already attended the SABXRS, they were also asked the question

about intention to return, but it was not entered in the Resistant-case/Control an Late-

adopter/Conkol analyses, as the dependent variable relates to whether there is, or is not, an
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attendance to SABXRS at all. The variable wlLL USE SABXRS is examined in relation to re-

attendance to SABXRS amongst control subjects in section 5.10 below.

The seven sections 5.3 to 5.8 summarise the bivariate and multivariate results for each of the study

constructs and 5.9 presents the final overall multivariate model. Appendix D includes a table for

each of the constructs,listing the variables included in these analyses andP-value (chi-square test)

for each of the bivariate cross-classifications (Appendix D2, Tables D2.1 to D2.6).

Three common sets of tables are included within each of the six sections by construct, as for the

baseline analyses. The first set of tables (5.3.1 to 5.8.1) list variables associated with attendance

status at 3Ill2l95 atP < 0.10level in at least one of the three bivariate analyses. The second set of

tables (5.3.2to 5.8.2) shows the variables which were enteted in at least one of the models, a./
denoting variables that were entered. As for the baseline models, variables with a P-value of <

0.25 from the bivariate chi-square test were entered into the logistic regression models. The thìrd

set of tables (5.3.3 to 5.8.3) lists the independent variables from the logistic regression analysis that

were found to be significant predictors (at P < 0. 1 0) of attendance status at 3l lI2l95 in at least one

of the models. The final multivariate logistic regression models for each construct and the overall

models are included in Appendix E (E2.1 toE2.7, E3.1 to 83.7, and E4.1 to 84.7).

The category used as the reference group in the logistic regression analyses is shown in the third

set of tables next to the variable name, and all other categories are listed below the variable name.

The same reference categories were used as for the baseline analyses. The odds ratio reflects the

estimated odds of persistent non attendance (Cases-at-4-years and Resistant-case/Control models)

or delayed attendance (Late-adopter/Control model) to the SABXRS, after adjusting for the

confounding effects of other variables included in the models. Odds ratios of less than 1.00

indicate a lower likelihood of being a persistent non-attender/delayed attender; odds ratios greater

than 1.00 indicate a greaTer likelihood of being a persistent non-attender/delayed attender.

It would be expected that any associations found would show similar results in terms of the

direction of association for all analyses, but that the strength of the associations would differ.

Resistant-cases would be expected to exhibit more characteristics associated with non-attendance

compared with both Late-adopters and Controls, but the differences would be expected to be more

pronounced in the comparison with the latter group. Thus it is hypothesised that most differences

would occur in the Resistant-case/Control analysis, and for variables found to be common

predictors across analyses, the strength of association would be greatest in the Resistant-

case/Control model, followed by the Cases-at-4-years model, and weakest for the Late-

adopter/Control model.

5.2 DESCRIPTION OF CASES BY ATTENDANCE STATUS AT 31

DECEMBER, 1995

Table 5.2.1 shows that of the 478 cases (non-attenders) at baseline, 269 (56%) had attended the

SABXRS for at least one mammogïam at the cut-off date (Late-adopters), while the other 209

(44%) remained non-attenders (Resistant-cases). Overall 83%o of Late-adopters had attended

within 2years of the baseline interview and92Yo within 3 years'
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Overall, significantly more cases were Late-adopters amongst the Spontaneous cases (63.4%) than

the GP cases (56.3%) (P : 0.02). The highest proportion of Late-adopters occurred amongst the

Spontaneous Cancel-cases and the lowest amongst the GP FTA-cases, both results supporling the

findings from the previous Chapter which suggest that the GP FTA-cases most closely resemble

non-attenders from the literature and that the Cancel-cases resembled the Controls more than the

FTA-cases in many regards. Table 5.2.2 provides a detailed breakdown of cases by period to

attendance by SAMILE and cRsB TYPE. The group that attended within the shortest period were the

Spontaneous FTA-cases , with 47o/o of Late-adopters in this group attending within 3 months of the

interview. Some of these may be the cases who simply forgot to attend and the interview may have

prompted them to attend.

Further breakdown of the data by appointment clinic (not shown) found that within the

Spontaneous sample, attendance was not related to the screening clinic where they were booked

nor date of their first appointment (the appointment which they failed to attend or cancelled); those

with earlier appointments were just as likely as those with later appointments to be Late-adopters.

For the GP sample there was also no difference by GP practice, that is, the GP who sent the

invitation letter. It should be noted that GP practice is also related to screening clinic; all three

clinics operating at that time were represented in the GP sample, with women from specific

practices being invited to a specific clinic. However, for the GP cases there was a difference in late

attendance amongst the Cancel-cases but not the FTA-cases when categorised by invitation date.

As outlined in Chapter 3, the initial GP sample was drawn from women with an invitation date

between March 1 990 and March 1 991 . Cancel-cases whose appointment was before October 1990

were more likely to remain non-attenders (or Resistant-cases) than those whose appointment was in

or after October 1990 (57.4% versus 32.9yo,P : 0.002). The earlier cases were less likely to have

ever had a mammogïam at the time of interview; 50o/o of GP Cancel-cases invited prior to October

1990 had ever had a mammogram compared with 73o/o of those invited in October or later (P:
0.003). This may be related to a doctor's suggestion regarding mammography; of the Cancel-cases

invited prior to October 1990,67yo said a doctor had suggested a mammogram prior to the baseline

interview compared with 81% amongst those with the later invitation date (P: 0.005).

5.3 RESULTS - SOCIO-DEMOGRAPHIC CONSTRUCT

5.3.1 Bivariate Results

No bivariate association (at P < 0.10) was evident in any analysis for the following variables;Acn

LEFT SCHOOL, QUALIFICATIONS POST-SCHOOL, PARTNER'S OCCUPATION, COI-INTRY OF BIRTH,

spEAK orHER LANGUAGE, LANGUAGE spoKEN, PERSoNS IN HousEHoLD, and RnLIctoN.

(Appendix D, Table D2.1)

Signif,rcant bivariate associations with a P < 0.10 are listed in Table 5.3.1 below. AGE was the only

variable significant in all three analyses here, but was not found to have a significant bivariate

association in any of the base-line models. The Resistant-case/Control analysis showed the most

bivariate associations, which complies with the hypothesis that most differences would be expected

in this analysis.
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5.3.2 Multivariate Results

Variables which entered the models based on a P-value of < 0.25 are listed in Table 5.3.2 below

The final models are included in Appendix E, Tables Ez.l,E3.I and E4.1. It should be noted that

the variable MARITAL STATUS was excluded from the final Resistant-case/Control model due to

high coliniarity with HousEHoLD coMPosITIoN.

Table 5.3.3 below lists the independent variables from the logistic regression analysis that were

significant predictors of persistent non-attendance or delayed attendance to screening at the

SABXRS in any of the models atP < 0.10.

AGE was an independent predictor in the Cases-at-4-years model and Late-adopter/Control model,

but the direction of association differed. Resistant-cases were more likely to be older (60+) than

Late-adopters, but Late-adopters were younger than Controls. uICHBst QUALIFICATION remained

an independent predictor in the two models where it was entered showing that Resistant-cases were

more likely to have a bachelor degree or higher than both Late-adopters and Controls (against the

predicted result from the literature). Further, Late-adopters were more likely to work in

manageriallprofessional positions than Controls (r-merruE occuPATIoN). Both Resistant-cases

and Late-adopters were more likely to have 5 or more children than Controls. INCOME \Mas

significant in the Late-adopter/Conhol model showing that Late-adopters weÍe more likely to be in

the middle income group. This variable was also significant overall (P:0.08) in the Resistant-

case/Control model, but not for the individual comparisons. SOURCE OF INCOME was signif,tcant in

the Cases-at-4-years model showing that Resistant-cases were more likely to receive a government

pension as the main source of income compared with Late-adopters. This seems at odds with the

finding that Resistant-cases were more qualifíed. However, while the proportion of Resistant-cases

with a bachelor degree is 3 times that of Late-adopters, the proportion is still relatively small. On

the other hand, the proportions on pensions is high for both groups, but higher for Resistant-cases.

It appears that Resistant-cases may comprise women at both extremes, as none of the Resistant-

cases with a higher degree were on a government pension, whereas I4%o of Late-adopters with a

higher degree were on a government pension. SOCIO-ECONOMIC STATUS showed a significant

result overall (P : 0.05) in the Cases-at-4-years model, but none of the individual categorical

comparisons reached significance.

5.3.3 Discussion

It was suggested in the discussion of the socio-demographic base-line results (4.3.3) that non-

attenders at base-line appeared to differ from those identified in the literature. It was postulated

that the reason may be that the literature by and large refers to attendance to mammography per se

(usually to paid services) and not to a free government funded service. The results four years later

continue to show that the higher income, higher educated women do not attend the SABXRS, but

neither do those in the lower income, lower socio-economic categories. A possible explanation

may be that the Resistant-cases represent two groups, those who resist mammography screening

absolutely and those who choose to be screened in the private sector. Section 5.1 1 below examines

the mammographic history of cases outside the SABXRS at baseline and how this is related to later

attendance or continued non-attendance. Part IV presents information on where women in the
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community are having their screening mammograms, to provide an overall prevalence of this

phenomenon.

A notable difference from the base-line results is that older age now shows a highly significant

independent association in the model that differentiates Resistant-cases and Controls.

Overall, the socio-demographic variables v/ere reasonable predictors for the Cases-at-4-years

model, correctly predicting 50% of Resistant-cases and 78o/o of Late-adopters, with aP-value of <

0.001 for the final model. For the Resistant-case/Control model and Late-adopter/Control model,

these variables were poor predictors of Resistant-cases and Late-adopters (15% and 20o/o

respectively) but good predictors of Controls (95% and 9lo/o), with an overall significance ofP :
0.002 for both models.

RESULTS - HEALTH MOTIVATION AND CONTROL
CONSTRUCT

5.4.1 BivariateResults

No bivariate association (atP < 0.10) was evident in any analysis for the following variables;

EXERCISE, EXERCISE FREQUENCY, DON'T SEE DOCTOR WHEN SHOULD, LIFESTYLE AFFECTS

HEALTH, HEALTH STATUS, LONG TERM PROBLEM, DISABILITY INTERFERES, SELF ESTEEM, ANd

MULTTDTMENTIoNAL LoCUS oF CoNTROL (both overall and sub-scales). (Appendix D, TableD2.2)

Significant bivariate associations with aP < 0.10 are listed in Table 5.4.i below. FREQUENCY oF

BSE, the three variables relating to Pap Smear and sRvlpLB TYPE were significant for the two

analyses that included Resistant-cases, differentiating them from both Late-adopters and Controls.

The variables sMoKING and oBwrlsr were significant in the two models with Controls, indicating

that preventive behaviours differentiate between women who took up the offer of screening at the

SABXRS immediately (controls) and both the resistant and delayed attenders.

The three variables applicable only to the Cases-at-4-years analysis, CASE TYPE, EVER HAD

MAMMo, and WILL USE SABXRS were all significant, indicating that those who remained non-

attenders were more likely to be FTA-cases at baseline (than Cancel-cases), were more likely to

have never had a mammogram at base-line, and less likely to say they intended to have a

mammogram at the SABXRS within the next two years (following the base-line interview).

5.4.2 MultivariateResults

Variables which entered the models based on a P-value of < 0.25 are listed in Table 5.4.2 below. It

can be seen that fewer variables entered the Late-adopter/Control model.

The final models are included in Appendix E, Tables F,2.2,83.2 andB4.2. Table 5.4.3 below lists

the independent variables from the logistic regression analysis that were significant predictors of

persistent or delayed non-attendance to screening at the SABXRS in any model at P < 0.10.
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FREeuENCy oF BSE remained an independent predictor in the two models with Resistant-cases,

showing that they do BSE more ftequently than either Late-adopters or Conhols. Where this

variable was a signihcant result at base-line (GP FTA model), it also showed that non-attenders do

B.SE more frequently, in contrast to the expected result. Also in contrast to the literature, but in

agreement with the base-line analysis, is the result that non-attenders aremore likely to have had a

breast exam by a doctor in the year preceding the base-line interviews.

SMoKING was an independent predictor only in the Late-adopter/Control model, showing that

delayed attenders \À/ere more likely to have smoked in the past than Controls. In the base-line

models smoking was significant in the two FTA models, comparing cases that failed to attend

initially with controls.

The variable EVER HAD pAp SMEAR was an independent predictor for the Cases-at-4-years model,

showing that Resistant-cases were less likely to have ever had a pap smear test at base-line

compared with Late-adopters; of course, they may have had one since.

The variable DENTIST which was found to be a predictor in three of the four baseline models, was

also signif,rcant in Resistant-case/Control and Late-adopter/Control models showing Resistant-

cases and Late-adopters were both more likely to visit the dentist only for problems or not visit at

all.

The three variables applicable only to the Cases-at-4-years (cnsn rYPE, EVER HAD MAMMo, and

wtLL USE SABXRS) remained independent predictors. Resistant-cases were more likely to be an

FTA-case and to have never had a mammogram at baseline compared with Late-adopters.

A dose-response effect was evident for the variable WILL USE SABXRS. The odds ratios of

comparing the categories 'Probably would' attend, 'Probably not' and 'Definitely not' with the

reference category 'Dehnitely would' attend were 2.3,3.9 and 13.2 respectively. That is, those

who said they definitely had no intention of attending were 13 times more likely to be a Resistant-

case (CI 6.4 - 27.3). This shows a strong relationship between intention and action.

5.4.3 Discussion

The variable sAMpLE TypE was entered in all three models, and it was predicted that GP cases

would be more likely to be Resistant-cases, and to a lesser extent Late-adopters, given that they

received an unsolicited invitation at base-line, whereas the Spontaneous sample booked

themselves. This variable was significant only in the Resistant-case/Control model, and the effect

was not strong. This indicates that while clear differences were shown between the GP and

Spontaneous samples at the time of recruitment, the initial method of recruitment was no longer

important after 4 years; it had a weak effect on persistent non-attendance, but no effect on delayed

attendance.

As hypothesised also, FTA-cases at baseline were more likely to be Resistant-cases four years on

compared with Cancel-case, but the effect was not as strong as might have been expected from the

base-line results, where FTA and Cancel cases were analysed separately on the basis of the

differences that were evident when the data were initially examined. From the point of view of
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increasing participation to mammography screening, it shows that both types of cases could be

influenced to attend after initially either failing to aftend without notice or cancelling the initial

appointment, but nevertheless more of the Cancel-cases later attended.

The findings relating to BSE and breast exam by a doctor seem at odds with the literature both in

the baseline and current analyses. Cases were found to do BSE more frequently than controls, and

were also more likely to have had a recent breast exam by a doctor. In these analyses, Resistant-

cases were morellkely to do BSE (at base-line) than both Late-adopters and Controls. A possible

explanation may be that they were more worried due to breast problems. A possible proxy for

breast problems is the variable LUMP IN LAST 12 MONTHS. However, a cross-tabulation of this

variable with FREeuENCy oF eSE found no statistical association for any of the 3 groups

(Resistant-cases, Late-adopters or Conhols). A statistically significant association was found

between FREeuENCy oF BSE and LRsr BREAST EXAM for all 3 groups, but the difference was due

to those who never practice BSE also being less likely to have a recent breast exam by a doctor.

For those who do practice BSE, there is no relationship to having a recent breast exam.

The finding that both Resistant-cases and Late-adopters were more likely than Controls to have had

a breast exam by a doctor in the year prior to interview also conkasts with the predicted result, and

again suggests breast problems as a possible explanation. A cross-tabulation ofrecent breast exam

by LUMp IN LAST 12 MoNTHS appears to support this; 10% of Controls had had a lump, compared

with 24%o for Resistant-cases and 19"/o for Late-adopters. Further, most of the Resistant-cases and

Late-adopters with a lump also had a mammogram outside the SABXRS (P < 0.001). It may be

that the Late-adopters with a prior breast lump were cleared by their doctor, and therefore had their

next mammogram with the SABXRS, while the Resistant-cases who were cleared either continued

to have private mammograms or stopped having them. However, the actual numbers with a breast

lump were small, therefore this would only account for a small part of the difference, both in these

analyses and in the baseline analyses.

With the preventive behaviours of BvsR HAD PAP SMEAR and oBxtlst, the direction of association

was as hypothesised, and the strength of effect varied with level of resistance to attendance at the

SABXRS. Resistant-cases were less likely to have had a pap smear compared with both Late-

adopters and Controls, whereas there was no difference between Late-adopters and Controls,

suggesting that pap smear behaviour predicts persistent non-attendance, but not delayed

attendance. Thus, there is potential for promoting both pap smear screening and mammography

screening together, since the main target population for both is older women. DENTIST

differentiated between both case groups and Controls, but not between the case groups. The odds

ratio for attending a dentist only for problems (reference, attending for check-up) was 2.4 in the

model comparing Resistant-cases and Controls, but 1.5 in the model comparing Late-adopters and

Controls, showing that while both case groups were less likely to visit a dentist for check-up, the

effect was more pronounced for the Resistant-cases.

The variable V/ILL USE SABXRS clearly showed that the Resistant-cases were far more likely to state

four years previously that they would not use the SABXRS, and to have abided by that intention.

Further, the variable EVER HAD MAMMo which relates to mammography behaviour in the past was

also able to predict behaviour four years later; Resistant cases were less likely to have ever had a

mammogram at baseline, and four years on still not had a mammogram with the SABXRS, after

further letters of invitation and intensive media campaigns. Of course it is possible that they may
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have had a mammogram elsewhere in the ensuing four years. However, other information

collected at baseline suggests that it is probable that a high proportion of Resistant-cases would not

have had a screen elsewhere at the cut-off date. Given that intention to use the SABXRS was a

strong predictor of later attendance to the SABXRS, it is also likely that this applies to intention

with regard to screening elsewhere. At baseline subjects were also asked whether they intended

having a mammogram elsewhere in the next two years. Only l9o/o of the Resistant-cases said (at

baseline) that they intended to have a screen elsewhere, suggesting that up to 80% of these women

have never been screened despite direct contact with the SABXRS and/or fuilher attempts to

induce them to attend.

Further, some cases who had had a mammogram outside the SABXRS at baseline stated that they

did not intend to have another one, either at the SABXRS or anywhere else. Table 5.4.4 below

cross-classifies evBn HAD MAMMO with intention to have a mammogram in the next two years.

Intention in this table is derived by combining \ /ILL USE SABXRS with the question about intention

to have a mammogram outside the SABXRS. As can be seen, 69%o of the Resistant-cases who had

never had a mammogram at baseline maintained that they had no intention of having one within the

nexT 2 years, either at the SABXRS or elsewhere. This compares with l7o/o for the Late-adopters.

Further, 44% of Resistant-cases who had had a mammogram outside the service at baseline did not

intend to have another one. The corresponding figure for the Late-adopters is 5olo. Althoughwtlt-

USE SABXRS was not included in the Resistant-case/Control analysis for reasons explained in the

introduction above, the question was also asked of controls, and the frequencies included in Table

D2.2 of Appendix D. It can be seen thal 5o/o of Controls said they would 'Probably not' or

'Definitely not' re-attend the SABXRS within the next two years, and a further 9% said they

'Probably will'. Section 5.10 will explore the actual re-attendance behaviour of Controls.

The association of intention to have a mammogram with actual mammographic behaviour is also

supported in the literature (Appendix B, TableB2.7). An intervention study (Rothmanel a1.,1.993)

found intention to attend independently predicted attendance at 12 months following the

intervention. The current analysis shows that intention can predict attendance even four years

later.

Overall, the Health Motivation and Conkol variables were good predictors for the Cases-at-4-years

model, correctly predicting 59% of Resistant-cases and 80% of Late-adopters, with an overall

significance of P < 0.001. However, for the Resistant-case/Control and Late-adopter/Control

models only 24"/o of Resistant-cases and l0o/o of Late-adopters were correctly predicted, unlike the

Controls in which correct predictions were made for 93o/o and 95o/o respectively.

A model was run excluding the variable V/ILL usE SABXRS from the Cases-at-4-years model to

determine the contribution of this variable to the overall model. This reduced the correct prediction

of cases from 59%o to 44o/o, showing that while this variable was important, other Health

Motivation and control variables were also important. On the other hand, when the variableWlll

USE SABXRS was included in the Resistant-case/Control model, the correct prediction of cases rose

from 24o/o to 70o/o. However, as explained above it was not intended to use this as a predictor in

the models which compared cases with controls, since controls had already attended the SABXRS

at baseline (a criterion for selection as conkol), therefore the variable would not be measuring the

same domain between cases and controls at the four year follow-up. Further, it was almost a

perfect predictor, and would have resulted in an unstable model. The cross-tabulation ofwtLL usn

r67



Follow-up of case-conhol subjects

SABXRS ('Definitely would', 'Probably would', 'Probably not', and 'Definitely not') by Resistant-

case/Control shows a strong bivariate association. Using the category 'Definitely would' as the

reference Broup, the odds ratios for 'Probably would', 'Probably not', and 'Definitely not' v/ere

10.4 (CI 6.3-17.1),24.7 (Cl 12.9-47.5), and 51.1 (CI 23.8-109.4) respectively, all with a

significance of P < 0.001. That is, women who said they definitely would not attend the SABXRS

were 51 times more likely to be Resistant-cases and not Controls.

5.5 RESULTS . KNO\ilLEDGE CONSTRUCT

5.5.1 Bivariate Results

No bivariate association (at P < 0.10) was evident in any analysis for the following variables;

CANCER-2ND MOST CoMMoN, KNowS SIGNS oF BC, LUMP IN BREAST, NIPPLE

CHANGE/RETRACTION, CHANGE IN BREAST SHAPE, PUCKERING DIMPLING, PAIN/SORE BREAST,

OTHER SvMeToMS/SIGNS, (the previous 6 relating to specific symptoms/signs of breast cancer

Known), NUMBER oF SYMPToMS/SIGNS KNowN, LUMPS TO BREAST CANCER, AGE MOST AT RISK,

KNOV/ CHECKS FOR BC, DOCTOR EXAMINE BREASTS, MAMMOGRAPHY/X-RAY, and OrHnR CHECKS

KNolvN (the previous 3 relating to specific checks or test that can detect breast cancer. (Appendix

D, Table D2.3).

Significant bivariate associations with aP < 0.10 are listed in Table 5.5.1 below. From the list

above, it can be seen that most knowledge variables showed no bivariate association, and from

Table 5.5.1 it can be seen that no variable was common across all three analyses. For the two

models where the dependent variable included the Resistant-cases, common bivariate associations

were; NIppLE BLEEDING/oISCH¡.nGB as a sign of breast cancer, EXAMINE O\MN BREASTS as a check

for breast cancer, No. oF CHECKS KNO\ryN, and r¡lOWs MAMMO BEFORE DOCTOR (that is, knows

that mammography can find breast cancer before a doctor can feel lump). Only two variables

distinguished between Late-adopters and Controls, INCIDENCE oF BC and HEARD oF SCREENING.

5.5.2 MultivariateResults

Variables which entered the models based on P-value of < 0.25 are listed in Table 5.5.2 below.

Even at this level of significance it can be seen that few entered the Late-adopter/Control model.

Table 5.5.3 below lists the independent variables from the logistic regression analysis that were

significant predictors in any model atP < 0.10. The final models are included in Appendix E,

Tables 82.3,83.3 andE4.3. Four variables remained independent predictors for the Cases-at-4-

years and Resistant-case/Control models (that is, the two with Resistant-cases), while all five

entered in the Late-adopter/Control model remained independent predictors.

Knowledge of various signs of breast cancer were found to be predictors in the various analyses,

but none stood out as of any meaningful significance; some showed cases to be knowledgeable

about the specific sign, while others showed the reverse. For the Resistant-cases models, two

variables were common predictors, EXAMINE owN BREAST and rNows MAMMO FINDS BEFORE DR.

Compared to both Late-adopters and Controls, Resistant-cases were less likely to speciff breast
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self examination as a method of finding cancer, and less likely to know that mammography can

find cancers even before a doctor can feel a lump.

Both Resistant-cases and Late-adopters were more likely to specify lung cancer as the most

common cancer for women in their age group compared with Controls (variable CANCER-MOST

CoMMoN). Late-adopters lvere more likely to specify a higher incidence of breast cancer at

baseline than Controls; from the variable INCIDENCE oF BREAST CANCER, Late-adopters were 2

times /ess likely to answer 1 in 60 as the incidence against the reference group 1 in 15 (the correct

incidence at the time of the baseline survey). Late-adopters were also significantly more likely to

say they had not heard of mammography screening at baseline.

5.5.3 Discussion

The analysis of the knowledge variables at baseline found that few predicted initial attendance, and

that all women (cases and controls) tended to have uniformly high, or uniformly low knowledge of

specific variables about knowledge of mammography and breast cancer.

At the baseline analyses it was found that subjects who specified lung cancer rather than breast

cancer as the most common cancer for women in their age group were more likely to be cases

(Chapter 4,Table 4.4.3). In this analysis the same difference was found between Resistant-cases

and Controls, but not between Resistant-cases and Late-adopters. Knowledge at baseline, that

breast cancer was the most common was 68% for Conhols , 67o/o for Late-adopters, and 58o/o fot

Resistant-cases. Further, the difference between the two case groups is linked to actual

mammography experience;62%o of Late-adopters had ever had a mammogram at baseline (outside

the SABXRS) compared with 4570 of Resistant-cases. A further breakdown of the data shows that

both Resistant-cases (P : 0.01) and Late-adopters (P : 0.03) who had a mammogram at baseline

also correctly identified breast as the most common cancer site for women.

The information presented in the previous paragraph suggests that knowledge about breast cancer

is linked to mammography experience. However, awareness or knowledge alone does not change

behaviour. The finding in both the baseline and current analyses of an association between

nominating lung cancer as the most common and being a Resistant-case, perhaps indicates that the

anti-smoking campaigns linking smoking with lung cancer have raised awareness or fear about

lung cancer, but not necessarily behaviour. A cross-tabulation of the cancer specified as the most

common by smoking status (for all subjects) shows that those who nominated lung cancer were

also significantly more likely to be smokers (P: 0.001). Thus, awareness alone is not sufficient as

shown by the fact that a high proportion of Resistant-cases did know that breast cancer is the most

common, just as smokers are aware of the risk of lung cancer.

A related variable is actual INCIDENCE oF BREAST CANCER, where it was found that Late-adopters

were2 times /ess likely to answer 1 in 60 as the incidence against the reference gfoup 1 in 15, or

conversely, more likely to specify the correct higher incidence than Controls. Late-adopters were

also significantly more likely to say they had not heard of mammography screening at baseline,

suggesting a proportion of them presented for screenìn g after finding out about it at the interview.

Anecdotal evidence from the interviewers supports this premise. At the debriefing, interviewers

commented that quite a number of women were interested in more information about the SABXRS
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and indicated they would have a mammogram with the Service. The previous construct did in fact,

show a strong association between intention and action.

Overall, all three knowledge analyses show that the variables left in the final models were

reasonable predictors of distinguishing between Resistant-cases and Late-adopters, but not between

the two case groups and controls. The Cases-at-4-years model, correctly predicted 47%o of

Resistant-cases and 75o/o of Late-adopters, while only l4%o and I2%o of Resistant-cases and Late-

adopters were predicted in the other two models. All models had a high statistical significance.

5.6 RESULTS . SUSCEPTIBILITY CONSTRUCT

5.6.1 Bivariate Results

Appendix D, Table D2.4 lists the variables included in this construct

For all three analyses, few of the 18 variables showed a significant bivariate association. This

includes the variable EVER HAD ec which refers to women having had breast cancer themselves.

However, this variable was not considered for inclusion in the multivariate analysis, as it is
SABXRS policy not to screen women with prior breast cancer, unless they had had breast cancer

more than 10 years ago, or if less than 10 years they are not under the regular care of a doctor.

Hence, it is likely that the Cases with breast cancer were rejected by the Service. Even without this

possible bias, the small numbers would without doubt have caused numerical problems in logistic

regression; only one Late-adopter had previous breast cancer compared with 10 Resistant-cases.

Significant bivariate associations with a P < 0.10 are listed in Table 5.6.1 below

5.6.2 MultivariateResults

Variables which entered the models based on aP-value of < 0.25 are listed in Table 5,6.2 below

The final models are included in Appendix E, Tables 82.4,F3.4 andB4.4'

Table 5.6.3 below lists the independent variables from the logistic regression analysis that were

significant predictors in at least one of the models at P < 0.10.

Two variables remained independent predictors in the Resistant-cases models. The final Cases-at-

4-years model found that ouTCoME oF EXPERIENCE WITH SC and CLOSENESS TO PERSONS WITH BC

predicted persistent non-attendance. This latter variable was also significant in the Resistant-

case/Control model together withEVER HAD LUMP. oUTCoME oF EXPERIENCE wlTH eC shows that

Resistant-cases were more likely to be in the'Other' category (compared to those in'Died of BC

only'), but it is not known what experiences were included in this category, as it was anticipated

that the majority of responses would be covered by the categories listed. The CI-oSTNESS To

pERS9NS wtTH Bc variable shows that Resistant-cases were more likely to have been extremely

close to person/s known with breast cancer than attenders (both Late-adopters and Controls),

against the hypothesised direction of association. The same result was found in the base-line

model where this variable was significant (Chapter 4, Table 4.5.3). Also Resistant-cases were
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more likely to have had a breast lump at base-line compared with Controls, again opposite to the

predicted association.

The Late-adopter/Control model found that compared with Controls (who came initially), Late-

adopters were more likely to be concerned that they may have breast cancer and to have spoken to

a doctor about this concern. The odds ratios indicate that this is against the predicted direction, a

result also found in the baseline analyses (Chapter 4, Table 4.5.3). Late-adopters v/ere also more

likely to have known an acquaintance with breast cancer in comparison to controls, again against

the predicted direction of association.

5.6.3 Discussion

Resistant-cases were more likely to have had a breast lump themselves and to have known

someone extremely close to them with breast cancer, yet they did not attend the SABXRS despite

having had an appointment and in most cases at least two letters of invitation. That is, from these

variables the Resistant-cases should have perceived themselves as more susceptible. A possible

explanation would be that these women are being screened outside the SABXRS.

Table 5.6.4 below classifies cases with a breast lump and those who knew someone extremely

close with breast cancer by whether they had a screen outside the SABXRS at baseline. It can be

seen that 74%o of both Resistant-cases with a breast lump and Late-adopters with a breast lump had

had a mammogram outside the SABXRS. This shows that the Late-adopters switched to the

SABXRS, while the Resistant-cases may have continued to have mammograms outside the Service

or stopped having them. For those who did not have a lump, only 29% of Resistant-cases had had

an outside mammogram, while 56o/o of Late-adopters had, showing not only that the Late-adopters

switched to the SABXRS, but also that they were already more likely to be aware of the benefits of

mammogïaphy at baseline. For cases who knew someone with breast cancer, the table shows that

both Resistant-cases and Late-adopters were more likely to have had a mammogram outside if they

did not know someone to whom they were extremely close. Hence, it appears that for this sample,

knowing someone with breast cancer to whom one is extremely close does not directly affect one's

own feeling of susceptibility.

The finding that Late-adopters were more likely to be concerned that they may have breast cancer

and spoken to a doctor about this concern is at odds with the predicted direction of association.

This result was also found in the baseline analyses (Chapter 4, Table 4.5.3). A plausible

explanation may be that the Late-adopters had a breast problem at baseline, which was a teason for

not attending at that time.

As for the knowledge construct, these analyses had few variables that remained in the final models,

and those that remained differentiated between Resistant-cases and Late-adopters (Cases-at-4-years

model), but not between the comparison of either case gfoup and the Controls.
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5.7 RESULTS - BARRIER CONSTRUCT

5,7.1 BivariateResults

Variables investigated in the barrier construct and bivariate P-values are listed in Appendix D

Table D2.5.

For the baseline bivariate analyses, variables showing no association were mainly those relating to

advantages of finding breast cancer at an early stage and benefits of mammography, or questions

focussing on the positive aspects of mammography. However, those focusing on negative aspects

were found to have been associated invariably with non-attendance at baseline and remain

associated with persistent non-attendance four years later.

Significantbivariate associations with aP < 0.10 in any of the three analyses are listed in Table

5.7.1 below. It can be seen that as for the base-line analyses (Chapter 4, Table 4.6.I) a large

number of the barrier variables show highly significant bivariate associations. As expected, fewer

barriers distinguish the Late-adopters from the Controls, compared with the barriers that

di fferenti ate Re sistant-c ases from both Late- adopters and Controls.

5.7.2 Multivariate Results

Variables which entered the models based on a P-value of < 0.25 are listed in Table 5.7.2 below. It

can be seen that as for the base-line models, most barrier variables were entered in the two

Resistant-case models.

The final models are included in Appendix E. The variable NO. OF PERCEIVED ADVANTAGES was

excluded from the final Resistant-case/Control model due to numerical problems. As for the base-

line analyses, two barrier models were run, one with thesRRRIBR sCoRE (82.5a, E3.5a and E4.5a),

and the other with the individual barrier items that comprise the score (82.5b, E3.5b and E4.5b).

Table 5.7.3 below lists the independent variables from the logistic regression analysis that were

significant predictors in any of the three final models atP < 0.10. The table relates to the models

with the BARRIER SCORE.

More variables remained predictors for the Resistant-case/Control model than for either of the

other two. The only variable common to all three analyses was HOURS WORKED. Compared with

women who did not work, those who worked 16-39 hours were significantly /ess likely to be

Resistant-cases than Late-adopters or Controls.

In the Cases-at-4-years model which compares Resistant-cases and Late-adopters, other significant

predictors showed that those who did not state CURE MORE LIKELY as an advantage, who were

'Quite/extremely' embarrassed by a female radiographer, who only sometimes had access to a car,

and who stated that known problems with mammography would stop them from attending

(rnon6u wour-D sTop), were more likely to be persistent non-attenders (all as hypothesised).
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The Resistant-cases model which compares Resistant-cases and Controls found similar results, but

with stronger associations, and more barriers as was hypothesised, since this analysis compares

initial attenders with those who have remained non-attenders after four years. For example,

IROBLEM V/OULD STOP was also a significant predictor showing that Resistant-cases were 6 times

more likely to state that problems they perceived with mammography would stop them from

having one (OR: 6.3) - the corresponding OR for the Cases-at-4-years analysis was 3.8. The OR

in relation to embarrassment by a female radiographer was also almost doubled. The BARRIER

SCORE strongly differentiated between Resistant-cases and Controls; those with the lowest score

and hence most barriers were 7 times more likely to be Resistant-cases. Additional perceived

barriers showed that compared with Controls, Resistant-cases were 4 times more likely not to

perceive that mammography was IMIoRTANT FoR AGE, 4.5 times more likely to agree that

mammography was MORE TROUBLE THAN WORTH, nearly 4 times more likely not to know that

some women are ASKED BACK FOR TESTS. The shuctural barriers showed Resistant-cases to have

DIFFICULTY WITH COMMITMENTS and twice as likely to have no ACCESS To cAR. However, against

the hypothesised result Resistant-cases were /ess embarassed by amale radiographer.

The BARRIER SCORE, IMPORTANT FOR AGE, and nSrnO BACK FOR TESTS variables showed the same

effect for the Late-adopters model but with lower odds ratios as hypothesised.

5.7.3 Discussion

As was the finding in base-line models, the variables in this construct show that perceived and

structural barriers are indeed strong predictors of non-attendance immediately following

recruitment and arc sustained after further attempts at recruiting the same potential clients.

Further, the predicted direction is mostly supported. One variable where the association was in the

opposite direction was EMBARRASSED By MALE which showed that the Resistant-cases were less

embarrassed than Controls. However, a plausible explanation for this may be that the Controls

chose to have their mammograms at the SABXRS knowing that only female radiographers were

employed by the Service, whereas with a service outside the program they may well have

encountered a male radiographer. Further, it is known that some of the cases did in fact have

mammograms outside the SABXRS.

For the variable HOURS V/ORKED, the referent group \Mas 'none' assuming that non-attendance

would be associated with working. This was not the result found for either model with the

Resistant-cases; that is the Late-adopters and Controls were more likely to work. However, in the

base models where this variable was significant it was found that non-attenders were more likely to

work, which implies that the cases at base-line who are now Late-adopters were also the ones who

worked. This is in fact the case; at base-line 40o/o of Late-adopters worked, but only 27o/" of

Resistant-cases.

In this construct the perceived and structural barriers at baseline were found to strongly

differentiate between Resistant-cases and Controls, and to a much lesser extent between Resistant-

cases and Late-adopters, and between Late-adopters and Controls. This indicates that the barriers

at baseline may have been overcome by Late-adopters (they were in a state of readiness to change

their perceptions), while for the Resistant-cases the barriers persist. The snRRtBR scoRn result

supports this view; it did not differentiate between Resistant-cases and Late-adopters, but strongly
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differentiated between Resistant-cases and Controls. The model that included the individual

barrier items (Appendix E, Model E3.5b) rather than the BARRIER SCORE found the following items

to be significant at P < 0.10; NEED sYMPToMS (OR :7 .8, P < 0.001), Too MUCH TROUBLE (OR =

9.2,P:0.006),RATHERNoTTHINKABoUTIT(OR:2.0,P:0.09),and,PAINFUL(OR:2.08,P:
0.05). For the Cases-at-4-years that included the individual barrier items the only significant item

was NEED SYMPTOMS (OR: 2.0, P: 0.05).

Overall, the Cases-at-4-years model, correctly predicted 52o/o of Resistant-cases and 79o/o of Late-

adopters, the Resistant-case/Control model predicted 55% of Resistant-cases and 93Yo of Controls,

and the Late-adopter/Control model 39o/o of Lale-adopters and, 89%o of Controls, all with an overall

P-value of < 0.001 for the final model.

5.8 RE,SULTS .INFLUENCE CONSTRUCT

5.8.1 Bivariate Results

Appendix D, Table D2.6 lists the variables and bivariate P-values included in this analysis.

Significant bivariate associations with aP < 0.10 are listed in Table 5.8.1 below. As for the barrier

construct several strong associations are evident for the models which include the Resistant-cases,

but not the Late-adopter/Control model. The only variable significant across all analyses iswoULD

HAVE SX oN DR RECoM, with a P-value of < 0.001 in all three. This was also the only variable with

a bivariate association (again at < 0.001) in all four models in the baseline analysis (Chapter 4,

Table 4.7.1).

5.8.2 Multivariate Results

Variables which entered the models based on a P-value of < 0.25 arc listed in Table 5.8.2 below. It

can be seen that more variables were entered in the Resistant-case/Control model than the other

models, again showing greater variation between persistent non-attenders (Resistant-cases) and

initial attenders (Controls), than the other compansons.

The final models are included in Appendix E, Tables F,2.6,83.6 andB4.6. Table 5.8.3 below lists

the independent variables from the logistic regression analysis that were significant in any model at

P < 0.10.

v/out-D HAVE SX oN DR RECoM remained the strongest independent predictor in all models. This

question asked subjects how likely it would be that they would take a doctor's recommendation to

have a screening mammogïam (Definitely would, Probably would, Probably would not, Definitely

would not). A dose-response effect is seen in all analyses. For the Resistant-case/Control analysis

where the greatest effect is seen (as expected), those who said they 'Probably would' attend were 7

times more likely to be Resistant-cases against the reference gfoup 'Definitely would', while those

who were unsure or said 'Definitely not' were 37 times more likely to be Resistant-cases, Even

though the latter figure has a wide confidence interval for the odds ratio, the lower limit is still high

at 12.3. The variable DOCTOR WOULD INFLUENCE relates to an unprompted question regarding
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who would influence them in having a mammogram; Resistant-cases'were two times more¿¿nlikely

to mention a doctor than both Late-adopters and Controls. They were also more likely to speciff

fewer influences overall (No. or INFLUENCES), and to disapprove of the use of the electoral roll for

recruitment purposes. Resistant-cases rwere also more likely not to have a partner (nvOrroNRt-

SUppoRT FROM PARTNER) compared with Controls who had emotional support from a partner, and

to be involved in tutoring/school help and belong to a senior citizens club. The variable

coNFIDANT is shown in the table because it achieved overall significance (P : 0.06) for the

Resistant-case/Control model, but none of the individual comparisons were significant. However,

on the basis of overall significance this variable was entered in the final overall model.

A variable that was significant in the Late-adopter/Control model, but not the others was SHOULD

ALL GET Gp INVITE. Late-adopters were twice as likely to disapprove of using general practitioner

letters of invitation. Given that some of the Late-adopters were GP invitees who originally (at

base-line) did not attend on the basis of the letter, and all GP Controls attended without delay, this

result is understandable.

5.8.3 Discussion

As for the baseline models (Chapter 4, Table 4.7 .3), the strongest Influence predictor was woul-D

HAVE SX oN DR RECOM. Other significant outcomes in these analyses suggest that the Resistant-

cases have made a conscious decision not to attend the SABXRS and are not likely to be

influenced by others. This suggests there may be little the SABXRS can do to attract them. The

finding that they were more likely to voluntarily provide tutoring or school help and be members of

a senior citizens club suggests other pursuits in their life may be more important, and that either

mammography is not a priority or the perceived barriers are so entrenched that no persuasion will

change their minds.

Overall, the Cases-at-4-years model, correctly predicting 5lo/o of Resistant-cases and 83Yo of La'.s-

adopters, the Resistant-case/Control model predicted 45% of Resistant-cases and 94o/o of Controls,

and the Late-adopter/Control model 25o/o of Late-adopters and 92Yo of Controls, with an overall

model P-value of < 0.001 for all three final models.

5.9 RESULTS . OVERALL MODELS

5.9.1 Results

This section presents the results of the final overall models drawing on the results of the previous

models by study construct (Socio-demographic, Health Motivation and Control, Knowledge,

Susceptibility, Barriers, and Influences). As for the final overall base-line models, the variables

entered in these models are those found to be significant atP < 0.10 from the final logistic

regression models for each of the constructs.

Variables which entered the models are listed in Table 5.9.1 below. More variables entered the

Resistant-case/Control model as was the case particularly for the Barrier and Influence constructs.

Fewer differences would be expected between the two case groups (Resistant-cases and Late-
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adopters), both being initial non-attenders, as well as between the two groups of attenders, initial

attenders (Controls) and delayed attenders (Late-adopters).

The final models are included in Appendix E, Tables 82.7,E3.7 andE4.7. Table 5.9.2 below lists

the independent variables from the logistic regression analysis that were significant predictors in

any of the models at P < 0.10.

AGE remained an independent predictor in the Cases-at-4-years model, showing that the individuals

in the oldest age group (60+) were twice as likely to be Resistant-cases, and that the Late-adopters

were more likely to be aged 50-59. The odds ratio for the 40-49 year group (not statistically

significant) suggests that Resistant-cases are also more likely to be in the youngest age group, and

the frequencies (Appendix D, Table Dl) show that this is indeed the case. There is a rational

explanation for this; women in the 40-49 year age group would not have been sent a re-invitation to

the Service, as the target population is women aged 50-69.

HIGHEST eUALIFICATION also remained an independent predictor in the Cases-at-4-years model,

but not the other three socio-demographic variables entered. This variable was also significant in

the Resistant-case/Control model, showing that Resistant-cases were more likely to have a bachelor

degree or higher than both Late-adopters and Controls.

All other socio-demographic variables entered in the Resistant-case/Control model remained

signif,rcant, while for the Late-adopter/Control model three of the four entered remained significant

(eCe was not an independent predictor). The variable NUMBER OF CHILDREN shows a similar

effect in both models; women with 5 or more children (reference group 'none') were more likely to

be cases, but the difference is greater between Resistant-cases and Controls than between Late-

adopters and Controls. A similar result was obtained in the overall baseline models where this

variable remained significant (Chapter 4, Table 4.8.2). Another significant variable common to

both models that included Controls was INCoME. In the overall baseline models, where income

was significant, it was found that non-attenders weïe more likely to be in the middle income range.

This same effect is seen between the Late-adopters and Controls, but the Resistant-cases compared

to Controls are more likely to be in the highest income group.

For the variables entered from the Health Motivation and Control construct, FREQUENCY OF BSE

remained a predictor in the two Resistant-cases models, with similar odds ratios; Resistant-cases

did BSE more freqttently than both Late-adopters and Controls, but no difference was found

between Late-adopters and Controls, that is, the two goups of attenders (both initial and delayed).

This indicates that the effect seen at baseline forFREQUENCY oF BSE v/as mainly attributed to those

cases who remained persistent non-attenders. However, for the variable DR CHECKED BREASTS the

similarity is between the two gïoups of initial non-attenders; both Resistant-cases and Late-

adopters wefe more likely to have had a breast exam by a doctor at baseline.

5M9KING and LRst TIME SAw DR remained predictors in the Late-adopter/Control model, and

DENTTsT remained significant in the two models in which it was entered. SAMPLE TYPE which was

entered into the Resistant-case/Control model did not remain an independent predictor in the

overall model, thus the finding from the Health Motivation and Control construct that Resistant-

cases were more likely to be from the GP sample was found to be a confounder for variables from

other constructs.
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Two of the three variables (casn rypE, EVER HAD MAMMo and wLt usE SABXRS) from the Health

Motivation and Control construct that applied only to the Cases-at-4-years model remained

predictors. EVER HAD MAMMo which relates to having a mammogram outside the SABXRS at

baseline did not independently discriminate between Resistant-cases and Late-adopters. However,

the effect found in the construct model that FTA-cases v/ere more likely to be Resistant-cases

persisted. Further, v/ILL USE SABXRS regarding future intentions (collected at baseline) remained a

strong predictor; those who said they would 'Definitely not' use the SABXRS were 6 times more

likely to be Resistant-cases compared with'Definitely would'.

None of the knowledge variables remained independent predictors in the two Resistant-cases

models, and only two knowledge variables remained significant in the Late-adopter/Control model,

CANCER Mosr coMMoN and HEARD oF SCREENING. Women who nominated lung cancer as the

most common were more likely to be Late-adopters, as were those who had not heard of screening

mammography at baseline.

From the Susceptibility construct, CLOSENESS TO PERSONS wlTH BC remained the only independent

predictor in the Cases-at-4-years model. An additional predictor for the Resistant-case/Control

model was EVER HAD LUMP. For the Late-adopter/Conhol model CoNCERN MAY HAVE BREAST

CANCER and spoKgN To DR ABour CoNCERN continued to show that Late-adopters were more

concerned than Controls at baseline.

Only two of the barrier variables entered in the Cases-at-4-years model remained independent

predictors; cuRE MORE LIKELv and suouloN'T LooK FoR ILLNESS, while most entered in the

Resistant-case/Control and Late-adopter/Conkol models remained independent predictors. The

BARzuER SCoRE still strongly differentiated Resistant-cases from Controls and to a lesser extent

Late-adopters from Controls. In both models in which the individualeRRRl¡R scoRE items were

entered (83.7b and F4Jb), the items NEBD syMptol¿s and Too MUCH TRoUBLE remained

significant, with high odds ratios.

From the Influence conskuct the variable WOULD HAVE SX ON DOCTOR RECOM remained a strong

predictor in all three models. After adjusting for the confounding effect of a large number of

variables, those who said they would not take a doctor's recommendation to have a screening

mammogram, or weÍe unsure about it, were significantly more likely to be Resistant-cases (OR =

3.1 in Cases-at-4-yearsmodel and23.7 in Resistant-case/Control model). Although the strength of

this association was lessened in the Late-adopter/Control model compared with the Influence

construct model (Table 5.8.3), Late-adopters were still 4 times more likely to say they 'Probably'

would attend rather than 'Definitely', in comparison to Conkols.

Overall these final models are good predictors of persistent non-attendance and delayed

attendance. In the Cases-at-4-years model, the variables correctly predicted 69%o of Resistant-

cases and 84o/o of Lafe-adopters, while in Resistant-case/Control model T4% of Resistant-cases and

95'/o of Controls were corïectly predicted. For the Late-adopter/Control model 560/o of Lafe-

adopters and 88% of Controls were coffectly predicted. All models were significant atP < 0.001.

Comparing the final overall models presented here, which relate to attendance status of study

subjects four years later, with the final overall base-line models (Chapter 4, Table 4.8.2), it is
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evident that many of the variables that predicted non-attendance at base-line also predict persistent

non-attendance. Only some key aspects of this comparison will be drawn out here.

In the base-line analyses LIFETIME oCCUpATIoN was significant in 3 of the 4 models, showing that

women with managerial or professional occupations were more likely to be non-attenders. This

effect was also found between Late-adopters and Controls. The variable HIGHEST QUALIFICATION

was significant in the Cases-at-4-years and Resistant-case/Control models here and showed that

women with a bachelor degree or higher were more likely to be Resistant-cases than both Late-

adopters and Controls. Given the high correlation between having a higher degree and working as

a professional or manager (see Table 5.9.3 below), these two variables point to a similar conclusion

which is further supported from the finding in both the base-line analyses and the follow-up

analyses that Resistant-cases are more likely to be on higher incomes.

NUMBER oF CHILDREN was significant in the baseline Spontaneous FTA model, and in the follow-

up Resistant-case/Control and Late-adopter/Control models, all showing that women with more

children were more likely to be non-attenders at baseline, and Resistant-cases or Late-adopters at

follow-up. It should be noted that the CASE TYPE variable in the current analysis found that FTA-

cases were more likely to be persistent non-attenders, which partly explains why theNuMBER oF

CHILDREN variable was significant only for the FTA model at base-line'

The SMOKINc variable which was significant only in the final overall Late-adopter/Control model

here, was a predictor in both the FTA models at baseline. The health behaviour relating to DENTIST

was predictive in three of the models at base-line and the Resistant-case/Control and Late-

adopter/Control models at the follow-up. As indicated above theCANCER MOST COMMoN variable

which identified cases as those believing lung cancer was the most common, in these analyses

showed the same effect in the Late-adopter/Conhol model.

The two variables relating to embarrassment, asked separately with regard to a female and male

radiographer, were both independent predictors in the Resistant-case/Control model, but not any of

the overall baseline models, showing that this variable is an important determinant of persistent

non-attendance.

The BRRRIBR ScoRE predicted non-attendance in two of the base-line models and the Resistant-

case/Control and Late-adopter/Control models here, thus separating cases from controls but not

Resistant-cases from Late-adopters. The barrier of RccEss To CAR was significant in both baseline

FTA models, and the same two models here, again separating cases from controls but not

Resistant-cases from Late-adopters.

Another major conclusion that can be drawn from a comparison of the base-line and follow-up

models is the influence that a doctor has on encouraging actual attendance from the variable

v/oulD HAVE sx oN DocroR RECOM. Women who said they would not follow a doctor's advice

with regard to mammography were more likely to be the non-attenders at baseline (cases) and the

persistent non-attenders at follow-up (Resistant-cases).
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5.9.2 Discussion

The socio-demographic variables which remained in the overall models provide an insight into

some groups that need to be specifically targeted. These include older women (60+) and the higher

educated. The latter in particular, may be utilising the private sector for mammographic screening.

This information is available from the Omnibus Surveys which will be investigated in PART IV.

Unless v/omen pay for the full cost of a bilateral mammogram, in theory they may not obtain a

mammogram under Medicare without symptoms or a family history. Although women with a

family history can claim a Medicare rebate, by definition they are having a screening mammogram

if they have no symptoms, and thus it could be argued that they should be encouraged to join the

official screening pro gram.

From the Health Motivation and Control construct, the SMoKING variable remained an independent

predictor in the Late-adopter/Control model showing that women who had smoked in the past, but

were not smoking at the time the interviews were conducted, were twice as likely to be Late-

adopters.

The health behaviour variable DENTIST has remained a strong independent predictor, in the two

models with Controls, thus differentiating between both case groups and Controls, but not between

the two case groups. Both Resistant-cases and Late-adopters were more likely (at baseline) to visit

a dentist only when problems occurred, but Controls went for regular check-ups. It may be that

Late-adopters also changed their dental behaviour in the intervening 4 years. On the other hand, to

change dental behaviour usually involves additional expenditure, whereas a mammogram at the

SABXRS is provided free.

The variable SAMILE rype which refers to the initial method of recruitment (Spontaneous or GP)

did not predict persistent non-attendance. This suggests that method of recruitment is important for

initial attendance but not continued non-attendance at the SABXRS after 4 years.

EVER HAD MAMMo which relates to having a mammogram outside the SABXRS at baseline was

found to be an independent predictor in the construct model which examined only Health

Motivation and Control variables (section 5.4.2 above), but it did not independently discriminate

between Resistant-cases and Late-adopters in the final overall model. Thus, although a high

proportion of cases had a history of prior mammography outside the SABXRS at baseline, this did

not determine which cases would later switch to the SABXRS. However, the other two variables

applicable only to the Cases-at-4-years model (clsn rYPE and wtrt- usE SABXRS) remained

independent predictors in the overall model. CASE TYPE (FTA, Cancel), showed that Resistant-

cases were more likely to have failed to attend without notice rather than cancel the initial

appointment. For the Spontaneous FTA group, it appears that these women changed their mind

about having a mammogram with the SABXRS at baseline (since they made the appointment

themselves), and have not been not convinced to attend since. For the GP FTA group it is more

likely that they never intended attending, and disregarded the GP letter and letters of invitation

from the SABXRS a year laler. The variable relating to intention, WILL USE SABXRS about

intention to use the SABXRS remained the most important predictor that distinguished between

Resistant-cases and Late-adopters, a finding supported by the literature.
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The finding that the BARRIER SCoRE continued to separate both Resistant-cases and Late-adopters

from Controls, suggests that the barriers continue to prevent the Resistant-cases from having a

mammogram with the SABXRS, but are no longer a problem for the Late-adopters. The latter may

have changed their perceptions in the intervening four years, or may now perceive that the benefits

outweigh the costs (or problems).

A finding that should be addressed is that Resistant-cases v/ere more likely to be subjects who at

the baseline interview said they would be embarrassed by a female radiographer compared with

Controls. The finding that Resistant-cases were less embarrassed by a male radiographer than

Controls rrray at first appear contradictory. However, further breakdown of the data provides a

rational explanation. It is true that Controls were more likely to be embarrassed by a male

radiographer, and it was suggested in the barrier construct discussion above, that this may be a

factor in choosing the SABXRS, because to date it has only employed female radiographers.

However, every subject who said they would be embarrassed by a female radiographer (cases and

controls) also said they would be embarrassed by a male radiographer, with the level of

embarrassment being the same or greater for the male. Hence, the issue that needs to be addressed

relates to women who find it generally embarrassing to undress from the waist up.

Table 5.9.4 below compares the level of embarrassment by attendance status to the SABXRS by

country of birth, language and religion. It can be seen that a high proportion of both Controls and

Late-adopters stated at the baseline interview that they would be embarrassed only by a male

radiographer, the proportion being higher for non-English speaking women. A higher proportion

of Late-adopters stated they would be embarrassed by both male and female compared with the

Controls. Hence, this may have been a factor in initial non-attendance. However, the highest

proportions for embarrassment by both a male and female radiographer occur amongst the

Resistant-cases. Women from a non-English speaking background (NESB) were more

embarrassed, particularly the southern European and other NESB women except for the northern

European. Greek women in the sample in particular appear to have a problem in this regard, as

indicated by both language (40% of Greek Resistant-cases embarrassed by both) and religion

(highest amongst Orthodox which is the most likely religion of Greek women). The sample of

non-English speaking women was too small in this study to evaluate this issue more conclusively,

but the available data suggest further research in this regard may be useful in developing

recruitment strategies.

The key outcomes from the comparison of these results at follow-up with those at base-line is that

several variables separated cases from controls at both baseline and follow-up, but that differences

were also evident between Resistant-cases and Late-adopters. This suggests that level of readiness

can be predicted early and supports the conceptual framework proposed for this thesis, which

incorporates the expanded Theory of Reasoned Action and the Transtheoretical Model of

Readiness Stage into the Health Belief Model as outlined in Chapter 1, using Rogers' categorise of

stage of readiness. That is, action with regard to mammography behaviour depends on stage of

readiness for adoption of the behaviour. The cases at base-line were at varying stages of readiness

as proven by their later behaviour. Intention predicted later attendance, and a clear dose-response

effect was evident, where the odds of being a Resistant-cases increased along the scale of intention

from definitely would attend, probably would, probably not, and definitely not. The finding that

none of the knowledge variables predicted mammogïaphy behaviour further supports the theory

that knowledge alone is not sufficient for action.
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Another major conclusion ihat can be drawn from a comparison of the base-line and follow-up

models is the influence that a doctor has on encouraging actual attendance. The variablewoulD

HAVE SX ON DOCTOR RECOM which shows that women who said they would follow a doctor's

advice with regard to mammography were more likely to be attenders at baseline (Controls) and

the new attenders at follow-up (Late-adopters), Conversely those who were non-attenders at

baseline and persistent non-attenders at follow-up were women who said they would not follow a

doctor's advice. Thus, although recruitment through doctor support should be encouraged, ways of

targeting women who would not be influenced by a doctor need to be addressed.

In conclusion, it is clear that information collected at baseline can predict later attendance, and that

attenders and non-attenders cannot be studied as homogeneous groups if the results are to be used

to inform recruitment strategies aimed at achieving high participation rates'

5.10 RE,ATTENDANCE BY CONTROLS AND NUMBER OF
ATTENDANCES AFTER INTERVIEW FOR ALL SUBJECTS

Attendance after interview for control subjects refers to re-attendance to the SABXRS, since the

criteria for selection of controls was an attendance at SABXRS. Overall, 89.1% of the Controls

had re-attended by 3lll2l95. The proportion was slightly higher for the GP sample (90.2%) than

the Spontaneous sample (87.9%). Of those who attended, most had done so within two years of

the interview: 92.1o/o for the Spontaneous sample and 94.8o/o for GP sample. This is certainly

within the National program's objective of over J5o/o.

It is suggested that a high proportion of the 10% who did not re-attended represent Rogers'

disenchantment discontinuance group who reject an idea as a result of dissatisfaction with its

performance (Rogers, 1983, p 187). As with the cases, there is a clear relationship between

intention to attend the SABXRS (wrrr- USE SABXRS in two years) and actual attendance as can be

seen in Table 5.10.1. This table presents overall figures, since the numbers not re-attending is

small. Of those who said they 'Definitely would' re-attend most (93%) did, and visa versa (those

who said 'Definitely not', mostly did not re-attend).

In the final overall models presented in Table 5.9.2, it was found that FTA cases were more likely

to be Resistant-cases. Amongst cases who attended, it is also apparent that the FTA-cases took

longer to adopt the behaviour than the Cancel-cases, as indicated by number of attendances in

Table 5.10.2. As expected, Conkols had the highest number of attendances after interview

followed by the Cancel-cases, then the FTA-cases. All subjects had the same opportunity to attend

after interview, hence these data further confirm the suggestion that the three case groups (FTA,

Cancel and Control) represented varying states of readiness at baseline. Fewer attendances

indicates a longer time lapse between interview and attendance after interview, although some

women may have attended early then discontinued. Those screened 3 or 4 times within the 4 year

period would be women screened annually, on the basis of having a very strong family history or

previous breast cancer.
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It was postulated in the introduction to this chapter that late adopters were more likely to

discontinue than early adopters. However, the follow-up period is not long enough to test this

premise for these subjects.

s.11 MAMMOGRAPHTC HTSTORY (OUTSTDE SABXRS) OF CASES

5.11.1 Introduction

During the examination of the baseline data it became evident that a high proportion of cases had

been screened outside the SABXRS at the time of the baseline interviews. This was an unexpected

finding, as ostensibly screening mammography is not (and was not at the time) claimable under

Medicare, except for women with a personal or family history of breast cancer and those with

breast symptoms. Overall, 54.2% of cases had had a mammogÍam outside the SABXRS at

baseline. Given the high rates of external mammography for cases, it was determined that a

separate section was warranted to explore this phenomenon.

The variable EVER HAD MAMMo defines whether the subjects in the study had ever had a

mammogram prior to the baseline interview. By definition all controls at baseline had had a

mammogram at the SABXRS. Hence, the variable EVER HAD MAMMO could not be entered into

the models reported in Chapter 4 which compared cases (defined as non-attenders to the SABXRS)

with controls (attended SABXRS).

In sections 5.3 to 5.9 above which investigated attendance status at the SABXRS four years after

the baseline interviews, EVER HAD MAMMO was entered into the Cases-at-4-years model which

compared Resistant-cases (still no attendance at the SABXRS) with Late-adopters (no attendance

at baseline, but attended by 3llI2l95). While this variable was statistically significant in the

bivariate analysis, it was not found to be an independent predictor in the final overall model, after

adjusting for the effect of other variables included in the model (section 5.9). Thus, although a

high proportion of cases had history of prior mammography outside the SABXRS at baseline, this

did not determine which cases would later switch to the SABXRS.

In the above analyses all cases were combined. The next section provides details of

mammography prior to the baseline interview by the four case groups, defined in the baseline

analyses in Chapter 4; Spontaneous FTA, Spontaneous Cancel, GP FTA, GP Cancel. However,

due to small numbers and zero cells, this analysis is largely descriptive. The purpose is to gain an

insight into mammography occurring outside the official screening program during the early

phases of its establishment.

5.11.2 Cases with Mammographic History at Baseline by Selected Variables

Overall 59.4% of the Spontaneous cases and 51.2o/o of the GP cases had had a history of

mammography at baseline. The proportions for women aged 50-69 (the target age group) were

45.0% for the Spontaneous cases and 5I.2%o for the GP cases. From the outset it was

acknowledged that the study population was not representative of the general population. In

particular, the Spontaneous sample was expected to differ from the general population in terms of
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factors that characterise a self motivated group who make an appointment with the SABXRS on

their own volition. However, based on the extent of mammography by the GP cases, it appears

that the GP sample may also differ significantly from the overall population of women listed as GP

clients. The doctors in the practices from which the GP sample was drawn were generally

supportive of the SABXRS, and may have encouraged mammography in the private sector prior to

participating in the trial of recruitment by GP invitation to the SABXRS.

Figure 5.11.1 shows that within the study sample of cases, the proportions with a history of

mammography were higher for Cancel-cases than FTA-cases in both samples. For the

Spontaneous sample 46.4% of FTA-cases and 655% of Cancel-cases had had a mammogram

outside the SABXRS at baseline (P : 0.02); the corresponding figures for the GP sample were

40.0% and62.8Yo (P < 0.001).

In the analysis of the Knowledge construct in Chapter 4 it was found that Cancel-cases from both

samples were more likely to know the correct incidence of breast canceï than Controls. Since

Cancel-cases were more likely to have had a history of mammography aT baseline this suggests that

those who have mammogïams outside the program may be more motivated to find out more about

it. Further, they would have needed a referral from a doctor, and therefore were more likely to

have had a one-to-one discussion about breast cancer, whereas Controls did not require a doctor

consultation before attending.

Figure 5.11.1 also shows that a prior history of mammography was related to later attendance at the

SABXRS (by December 1995), except for the Spontaneous Cancel-cases where the proportion

who were Late-adopters was equal for cases with and without a prior history.

Table 5.1 1.1 shows the proportion of cases with a history of mammography prior to interview by

age. It can be seen that at baseline, the highest proportions were in the 40-49 year group for both

groups of Spontaneous cases (50.0% for FTA and 69.6Yo for Cancel). The GP sample did not

include women under 50. The lowest proportion was in the older age group for the GP FTA-cases

(26.9%). For the Late-adopters, all Spontaneous age groups show high proportions with a prior

history of mammography, the highest being for the young (40-49) Spontaneous FTA at 77 '8o/o'

The GP Late-adopters show lower proportions, particularly amongst the FTA 60+ group. The

Resistant-cases show lower proportions with a prior history, particularly amongst the FTA cases.

However, for Spontaneous Cancel-cases the proportions are high and comparable to the Late-

adopters. This suggests they either had a mammogïam outside the Service, then continued to do

so, or they discontinued mammography behaviour after the experience of it - akin to the

disenchantment discontinuance effect described by Rogers (1983).

Table 5.11.2 provides further information about the mammogram outside the SABXRS prior to

baseline. The first column "A11 cases" relates to all cases with a mammographic history, and the

second column "Late-adpoters" are a sub-set of all cases (those who later attended the SABXRS).

For the first variable wHo SUGGESTED MAMMocRAvt it would be expected that a higher proportion

of the Spontaneous sample would state that their last mammogram was self-initiated compared

with the GP sample. However, the proportion of Spontaneous FTA who said they initiated the last

mammogram was as low as for the two GP groups, all three being less than 20o/o. ln conTrast, 42o/o

of the Spontaneous Cancel-cases initiated the mammogfam themselves. The proportions were
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similar amongst the Later-adopters, indicating that later attendance at the SABXRS was not related

to how the mammogram outside the Service prior to baseline was initiated.

wHo succESTED MAMMoGRAM was also asked of controls (in relation to their mammogram with

the SABXRS), with marked differences between the two samples; 52%o of Spontaneous Controls

stated that they initiated their last mammogram themselves, compared with < 1% (0.8) of GP

Conkols (data not shown in tables). Hence, while the Spontaneous Controls were similar to the

Spontaneous Cancel-cases, the GP Controls differed widely from both GP case groups, Moreover,

over 90o/o of GP Controls specified the GP letter, whereas few of the GP cases mentioned the letter.

At the point in the interview at which this information was collected, no mention had been made by

the interviewer regarding an invitation letter from a doctor. Hence, the small numbers in the

category 'doctor letter' for cases does not mean a letter was not received, but merely that the

subject did not specifically mention it without prompting. Given that the letter specifically related

to an appointment with the SABXRS (which the GP cases did not attend) it implies that for those

few who did mention the letter, it may have been a prompt for them to have a mammogram, but not

with the SABXRS.

Although 42o/o of Spontaneous Cancel-cases initiated the last mammogram themselves, that still

leaves the majority who stated that it was doctor initiated, either by letter or other means (usually

during a visit to the surgery). Further, over 80% of the Spontaneous FTA-cases stated that their

doctor initiated their last mammogram. Hence, even for the Spontaneous sample, the influence of

the doctor appears significant in the decision to make an appointment. Perhaps some of these

subjects felt pressured to make an appointment before they were ready to have a mammogram, and

therefore consciously decided not to keep it by either disregarding it (FTA) or cancelling.

Anecdotal evidence from booking staff advise that doctors' sometimes ring and make

appointments for their patients while the woman is in the doctor's room. Such bookings are

recorded as Spontaneous.

The next variable in Table 5.1I.2 REASoN FoR LAST MAMMocRAM shows that a high proportion of

all groups stated that their last mammogram was for screening purposes, with proportion for late

adopters being higher still amongst all groups. Given that screening mammograms are not covered

by Medicare, this suggests a high level of 'pseudo' screening, in which symptoms are presumed to

be present. Cases who initiated the mammogram themselves were more likely to state that their

last mammogram was for screening; of the Spontaneous cases who initiated the mammogram

themselves, 76%o said it was for screening, compared with 55o/o for those who said a doctor

initiated it (data not shown in table).

As with the previous variable, the Spontaneous Cancel-cases stand out as different from the other

three for REASoN FoR LAST MAMMocRA¡vt; 4l%o of All Spontaneous Cancel-cases had a

mammogïam for diagnostic purposes, compared wiih25o/o to 32o/o for the other three groups. This

may partly explain the result found in the Susceptibility construct in Chapter 4 that Spontaneous

Cancel-cases were significantly more concerned that they may have breast cancer (Table 4'5.3).

They also had the highest level of screening because of a family history at I0.3%o (which is covered

by Medicare), followed by the GP Cancel-cases (6.5%). Although women with a personal history

of breast cancer are discouraged from attending the SABXRS, those with a family history are

encouraged to attend, and receive an annual mammogïam if they are less than 50 years old and

have a strong family history (defined as having a first degree relative who developed breast cancer
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before age 50, or a first degree relative \À/ith bilateral breast cancer, or more than one first degree

relative with breast cancer.)

The variable LAST MAMMocRAM BEFoRE oR AFTER sABXRS AppoINTMENT DATE in Table 5.11.2

relates to whether the mammogram outside the SABXRS was before or after the appointment date

(or invitation date for the GP sample) with the SABXRS, that is, the appointment they failed to

attend or cancelled. About 50Yo of the cases had the last mammo gram before (both for All cases

and Late-adopters), except for the Spontaneous FTA-cases, where most had had it after the

appointment. It should be noted that in addition to those shown in the 'Before' category, a

proportion of those in the category 'Same month' may have been before, but from the data it could

not be determined if it was before or after the appointment date.

Screening with the SABXRS does not require a doctor's referral whereas a mammogram outside

the Service does. Table 5.11.3 examines whether cases who had a prior mammogram made a

special trip to the doctor just for that purpose. As expected, this was the case for over 60% of those

who had a diagnostic mammogram. For the screening cases, the proportions varied from l7o/o for

Spontaneous FTA-cases lo 44o/o for Spontaneous Cancel-cases.

Table 5.9.2 showed that the strongest predictor of persistent non-attendance in the final Cases-at-4-

years model was the subject's stated intention about attending the SABXRS within two years of
interview (wrlr- usE sABXRS). From Table 5.10.4 below it can be seen that regardless of
mammographic history and sample type, ìntention shows a strong relationship with actual

behaviour; there is a marked downward trend through the categories of wllt- usE SABXRS.

However, it is far from a perfect relationship, which indicates that consideration should be given to

re-inviting initial non-attenders even when they express attitudes to the contrary, since some of

those who said the would definitely not attend, eventually did attend. It can be difficult to gauge

where one draws the line between harassment and the chance to increase participation by making

another approach with the prospect that they may have changed their perceptions, and now be in a

state ofreadiness to attend.

5.I2 ADDITIONAL DATA NOT USED IN ANALYSES

5.12.1 Introduction

This section summarises additional data collected at baseline, but not used in the analyses either in

Chapter 4 or the preceding sections of this Chapter, due to small numbers or because the question

related to different sub-groups from those analysed.

5.12.2 Main Source of Information about SABXRS

Table 5.12.1 shows the main source of information about the SABXRS by the study sub-groups

used in Chapter 4. It was not used in previous analyses because it was only relevant to cases who

had heard of the Service. Amongst the Spontaneous sample the sources are similar for both types

of cases and controls, with doctor being nominated most frequently. Hence, despite cases having

heard about the SABXRS from a doctor to the same extent as controls, the influence was not
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sufficient for them to attend, as shown in the models both in this and the previous chapter. For the

GP sample a significantly higher proportion nominated the GP letter of invitation amongst the GP

Cancel-cases and the Controls than the FTA-cases. The breakdown by attendance status at

31112195 (Table 5.12.2) shows that for the GP sample, nominating the GP letter as the main source

at baseline does not appear to be associated with later adoption amongst the FTA-cases. However,

amongst the GP Cancel-cases, a higher proportion of Resistant-cases than Late-adopters nominated

the letter. This suggests the Resistant-cases may have objected to the letter. Further breakdown of
the data (not shown) confirms this; 18% of Cancel Late-adopters were unhappy about the GP

making an appointment for them compared with 37%o for Resistant-cases (P : 0.01). For the GP

FTA-cases 33%o of Late-adopters were unhappy compared with 58% of Resistant-cases (P :
0.003).

5.12.3 Reasons for not Keeping Appointment/Invitation and for not Using
SABXRS

The next set of tables relate to cases only. Tables 5 .12.3 shows the reasons given for not keeping

the appointment/invitation with the SABXRS. It can be seen that although a high proportion had

had a mammogram outside the service, and a significant proportion occurred after the SABXRS

appointment (Table 5.I1r2), this was not specified as the main reason for not attending at

interview. It is likely that women who specifiedBreast problem would have had a mammogram,

this was the second highest reason for both Cancel groups. For all groups the highest proportion

was in the category Apathy/no need. This included specific reasons like'forgot appointment', 'too

busy', 'haven't got around to it', 'don't need a mammogram', 'mammogram is not necessary', 'no

suitable time'. This latter category (no suitable time) was highest amongst the Spontaneous

Cancel-cases, representing nearly half the responses in this category @r 30o/o overall), which

indicates that they may have cancelled due to the long waiting period. If this were the case, it may

have been more appropriate to code this reason as a structural barrier, but no information was

available as to why they could not find a suitable time. Only a small proportion of the other three

goups gave this reason. Structural barriers included specific reasons like 'too difficult to get to'

and 'too far', while Perceived baruiers related to concern or fear about mammography. It is
probable that the underlying reason for a proportion of cases categorised as 'Apathy/no need' was

in fact concern or fear, or other perceived barriers. From3.9%o (Spontaneous Cancel) to 9.6% (GP

Cancel) said they prefer to have their mammograms privately. Very few women mentioned that

they did not attend because their doctor did not recommend it, in contrast to a US study where 45o/o

of non-attenders gave this as a reason (Roetzheim et at.,1993). In that study the most common

reason given was 'Too expensive' which is not an issue for women in Australia. After these two

reasons, barriers also featured highly.

Table 5.12.4 shows the main reason for not using the SABXRS service in 1995 by attendance

status at 3ll]r2195 to examine whether reason at base-line is related to later attendance. Given the

small numbers no definitive conclusions should be drawn, but it can be seen that some cases later

attended from each category, even those who said they prefer private.

The variable WILL usE SABXRS was found to be the strongest predictor of later attendance amongst

cases in the final overall model in the analyses presented above (Table 5.9.2). Cases who stated

they 'Probably won't' or 'Definitely won't' attend the SABXRS in two years time were asked for
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their reason for not wanting to use the Service. The main reason for each respondent is

summarised in Table 5.12.5. The small numbers for the Spontaneous FTA-cases preclude

comment, but for the other three groups it can be seen that more definitive reasons are given.

Fewer women gave 'Don't need/too busy/too much trouble' as a reason, and a new category of
'Don't like tests/xrays' appears, which was probably the underlying reason for not keeping the

appointment. However, as can be seen from Table 5.12.6 which splits these women by attendance

status at 3lll2l95, some of these women did later attend. The'Other'category includes mainly

access problems, and a few who wanted an annual mammogram or stated that the 'SAIIXRS was

not good' (only 4 in total for both these reasons). The availability of screening times (on weekdays

during office hours) does not appear to have been a major barrier to access. When asked for
preference regarding screening times the following proportions preferred an out of hours service in

the Spontaneous sample; 8.9% for FTA, 7.9o/o for Cancel and 7.9%o for Control. The

corresponding proportions for the GP sample were |2.9c'/o,6.8Vo and3.9o/o.

All women, except those who said they 'Definitely would attend' the SABXRS in two years were

asked what would most likely prompt them to attend. Table 5.12.1 shows that the two categories

'If referred by doctor' and 'Symptoms/problems' represent 55-65% of the responses across the

four groups, with similar distributions by attendance status at3Il1l2195 (Table 5.12.8), except for

the GP Cancel cases where the Resistant-cases show a higher proportion in the 'If referred by

doctor' category. This latter table shows that some women who said 'Nothing'would prompt

them, did in fact attend. Eighteen \Momen specifically said their prompt would be a 'free service',

presumably implying they would not attend otherwise. However, it is clear from another question

which specifically asked how much they would be prepared to pay for a mammogram, that other

women also expect a free service, as indicated in the next section.

5.12.4 Willingness to Pay for Mammogram

Table 5.12.9 shows the responses for the whole study population to the question "How much, if
anything, would you be prepared to pay out of your owll pocket to have a screening

mammogram?" This question relates to mammography generally, hence the category 'Won't have

mammogram' refers to women who did not want to specify an amount as they had no intention of
having a mammogram at the SABXRS or elsewhere. From 20o/o to 37%o stated they were not

willing to pay anything, the highest proportion being for the GP Controls, ìndicating that it may

have been a factor in their decision to have a mammogram with the SABXRS. However, a high

proportion of women werewlTlingtopay, regardless of attendance status. In addition to those who

specified an amount, it would be reasonable to assume that a significant proportion of the 20-30o/o

who could not nominate an amount ('Don't know') would be willing to pay. This suggests that a

high proportion of women who attend the free SABXRS may be wìlling to contribute and thus

reduce the cost to the general public. The National Program objectives include "..... the provision

of services at minimal or no charge, and free to eligible women who would not attend if there was

a charge." (National Program for the Early Detection of Breast Cancer, 1994a) To the

investigator's knowledge, no service in the program has to date asked for a contribution from

women. Further, from Table 5.12.10, willingness to pay does not appear to have determined later

attendance at the SABXRS; excluding the category 'Won't have mammogram' theP-value for the

Chi square test ranged from 0.24 to 0.85.
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5.12.5 Suggestions for Service Improvement/Change

The final data from the case-control study not presented elsewhere relates to open ended questions

asked of all subjects at the end of the interview to assist the Service in planning. In interpreting

these data, it is important to recall that these data were collected at the end of 1991just prior to the

major expansion of the Service. One question asked subjects whether they could offer any

suggestions about how more women could be encouraged to attended the SABXRS. Significantly

more Spontaneous women (75.5%) offered suggestions than GP women (55.4%). 'Within 
the

sample groups the proportions by caseness were not significantly different. Within the four case

groups, only the GP Cancel-cases showed a significant difference by later attendance; 59.7yo of the

Late-adopters offered suggestions compared with35%o of Resistant-cases. Suggestions offered in

order of frequency were; television/radio/interviews (18.4% of total study population), doctors to

encourage/positively promote mammography (15.5%), advertising in newspaperslmagazines

(I0.7%), general advertising to increase awareness (I0.1%), talks at club/group meetings (9.2%),

promotional posters/pamphlets (6.7%), more advertising in doctors clinics (4.9%), send

invitations/follow-ups (4.8%), women encourage others/tell friends/family (3.2%), direct mail

(3.9%), by improving the Servic e (3 .Io/o), introduce SABXRS in school curriculum (\.4%).

Subjects were also told that the SABXRS planned to open new clinics, then asked if they could

suggest where they should be located. Clearly the responses need to be interpreted within the

context of available service, at the time subjects were selected; the Service was offered at three

hospitals - one in the western suburbs of Adelaide, one in the south and one in the city centre.

During the interview phase a clinic was opened in the north of Adelaide, but the mobile service to

country areas did not commence until several months after interviews ceased. The most frequently

reported suggestion was for a clinic was in the southern suburbs of Adelaide (31.7% of total

sample). Although a clinic was available south of Adelaide, it should be noted that Adelaide

shetches a long way north and south, and the newer southern suburbs are still a long distance from

the service available. The next most prevalent location suggested was northern suburbs (18.3%),

followed by western suburbs (16.4%), outside Adelaide (14.4%) and central Adelaide (3.1%)'

When asked what type of venue the new services should be offered from the following responses

were given; hospital (24.3%), health centre (17.8%), a shopping centre (I7.2%), near transport

(5 .5%), mobile :unit (3 .4Yo), local councils (3. 1 %), community centre (l .9%).

5.13 SUMMARY

A great deal of information has been presented in thrs chapter, both analytical and descriptive. The

first part of this chapter re-analysed the base-line data by the six study constructs, but with

attendance to the SABXRS by 3lll2l95 as the dependent variable. Section 5.9.2 discussed the

findings of the overall models which drew on these analyses. It was found that the Knowledge and

Susceptibility constructs barely featured, both in these and the base-line analyses. In general,

knowledge was either universally high or low. At baseline, knowledge of the age most at risk

(older women) was poor amongst all subjects, and age itself was not found to predict actual non-

attendance. However, four years on, age was found to independently predict persistent non-

attendance, with older women being twice as likely to be Resistant-cases than Late-adopters. This

suggests that either the message about age as a risk factor is not getting to these women, or other

factors have a stronger influence. Barriers, the influence of a doctor and intention to attend were

the strongest predictors both at base-line and in determining later attendance. Particular barrier
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perceptions that need to be addressed include the belief that non-symptomatic women do not need

a mammogram and apalhy (too much trouble). Embarrassment, among particular ethnic groups

may also be an issue, but the numbers were too small in this study to be more definitive.

The Resistant-cases represent the Laggards of Rogers' (1983) classifìcation in many respects.

However, a proportion of these women had had a mammogram outside the SABXRS prior to base-

line. Although it is not known if they have continued to have mammograms outside, it is still an

issue for the National Program that needs to be addressed, The population surveys in Part IV will
provide further insight as to the extent of the problem. Overall, these analyses showed that the

base-line data could predict attendance at that time as well as later attendance. This is despite loss

of power due to further segregation of the samples than initially planned, and numerical problems

in the logistic regression, further compounded by incomplete data (only cases with a valid response

to every data item are included).

The key premise of this thesis that non-attenders represent a number of sub-groups which will

require a Íaîge of recruitment skategies was clearly supported from the base-line and follow-up

analyses. Thus the framework used for this study provides a good basis for developing recruitment

strategies for women at various states of readiness. General strategies can be recommended from

the results of this thesis, but over time, further characterisation will be required. For example, even

though these analyses provide a portrayal of the Resistant cases, within this sub-group there

appeared two extremes in relation to socio-economic status - high educated/high income women

and low educated/low income women. It has been suggested that the higher educated may be

having mammograms elsewhere and perhaps the lower educated not having them at all. But this

cannot be presumed, yet it is important to know if recruitment strategies are to be successful, given

that the effect of recruitment strategies varies according to educational level and state of readiness.

Although these types of analyses provide insights into patterns which predict mammographic

behaviour, and thus participation, divergence at the individual level should not be ignored if
numerically the numbers are large. For example, although in general a prior history of
mammography, intention to attend and reason for cancellation predicted later attendance, there

v/ere cases where women stated they definitely would not attend the SABXRS yet did so, and

conversely some who stated they definitely would attend the SABXRS but did not. Within the

framework of this thesis, it would be suggested that the former represent women who initially were

not in a state of readiness, but over the intervening period something changed (new information to

change appropriate barrier), while the latter group may have regressed to an earlier stage of

adoption (unless they attended elsewhere).

The National Program is already at a stage where re-attendance is a critical issue. From this

sample of controls, re-attendance was found to be high, and thus the level of disenchantment

discontinuance described by Rogers (1983) low. However, the controls in this sample represent

the innovators or early adoptors. It was suggested in Chapter 2, in discussing the framework, that

the late adopters are more likely to discontinue than early adopters. The data from the case-control

study cannot inform in this regard, but data presented in Part V on overall participation to the

SABXRS should provide some insight.

The additional information presented in Section 12, suggest that factors that influence readiness to

adopt can change over time, although no direct evidence of this was available; that is, the samples
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was not re-interviewed. Self reported reasons for not keeping the base-line appointment (Table

5.12.4) indicate that none of the barriers were rigid. For example, women who at base-line stated

structural barriers as preventing attendance were later able to attend. Similarly for perceived and

other barriers. Table 5.12.8 shows that among women who said nothing would prompt them to

attend were some who did attend, though to a lower extent than for other categories. The point is

that for this sample, a proportion did change in their stage of readiness to adopt mammography

screening at the SABXRS over the four year period as measured by actual behaviour.

The open ended questions asking women for suggestions to improve the Service also provide some

interesting information. Although women are clearly not averse to mammography being offered in

hospitals, the SABXRS along with others in Australia set about removing services from hospitals

and establishing stand-alone centres. Yet, even outside hospitals other suggestions were for clinics

within existing services such as health centres. One needs to question whether the expense for

establishing stand alone services could have been better utilised elsewhere, either within

mammography screening or other health services. Regarding location of clinics, despite there

being a need for a service in the lower southern suburbs of Adelaide, expressed both by this

sample, and general demographic statistics for the region, this has not yet been established.
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Table 5.2.1 Cases: Attendance status by 3lí-2l95 by S,A.MPLE and CASE Type

SAMPLE TYPE
Spontaneous cases

No. (%)
GP cases

No. (%)
All cases

No. (%)

FTA
Late-adopter *

Resistant-case **
Total

Cancel
Late-adopter *

Resistant-case **
Total

All Cases

Late-adopter *

Resistant-case **
Total

30 (s3.6)
26 (46.4)
s6 (100.0)

81(68.1)
38 (31.e)

l re (1oo.o)

1l r (63.4)
64 (36.6)

175 (100.0)

7s (48.4)
80 (s1.6)

rss (r00.0)

83 (s6.1)
6s (43.e)

148 (100,0)

1s8 (56.3)
t4s (43.7)

303 (r00.0)

105 (4e.8)
106 (50.2)

21 I (100.0)

t64 (61.4)
103 (38.6)

267 (100.0)

26e (s6.2)
20e (43.7)

478 (100.0)

* Non attender at base-line but attendedby 3lll2l95
** Non attender at base-line and still no attendanceby 3lll2/95

Table 5.2.2 Cases: Time to attendance at SABXRS following interview by SAMPLE and
CASE TYPE

SAMPLE TYPE
Spontaneous GP

FTA-case Cancel-case FTA-case Cancel-case

TOTAL
Period from interview to
attendance at SABXRS

LATE ADOPTERS
(Number and Percent in brackets of Late-adopters)

<3months 14(46.6) 9(11.1)
>3but<6months 1(3.3) 8(9.9)
>6but<12months 2(6.1) 7(8.6)
> 12 but < 18 months 8 (26.1) 38 (46.9)
> 18 months 5 (16.1) 19 (23.5)

Total Late Adopters 30 (100.0) 8l (100.0)

LATE ADOPTERS
(Number and Percent in brackets of All cases)

< 3 months 14 (25.0) 9 (1.6)
>3but<6months 1(1.8) 8(6.7)
> 6 but < 12 months 2 (3.6) 1 (5.9)
> l2but < 18 months 8 (14.3) 38 (31.9)
> 18 months 5 ( 8.9) 19 (16.0)

Total Late Adopters 30 (53.6) 81 (68 1)

RESISTANT CASES
(Number and Percent in brackets of All cases)

Total Resistant Cases 26 (46.4) 38 (31 .9)

TOTAL CASES s6 (100.0) 119 (100.0)

8 (10.7)
8 (10.7)
7 (e.3)

2e (38.1)
23 (30.7)

7s (100.0)

8 ( s.2)
8 ( s.2)
7 (4.s)

2e (18.7)
23 (14.8)

7s (48.4)

80 (s r.6)

lss (100.0)

l l (13.3)
7 (8.4)

14 (16.e)
24 (28.e)
27 (32.5)

83 (r00.0)

42 (rs.6)
24 (8.e)

30 (1 1.2)

ee (36.8)
74 (27.s)

26e (100.0)

tr (7.4)
1 (4.7)

14 ( e.5)
24 (16.2)
27 (r8.2)

83 (s6.t)

6s (43 e)

148 (100.0)

42 (8.8)
24 (s.0)

30 ( 6.3)
ee (20.7)
74 (rs.s)

269 (s6.2)

209 (43.7)

478 (100.0)
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Follow-up of case-control subjects

Table 5.3.1 Socio-demographic construct: Variables associated with non-attendance to
SABXRS at P < 0.10 level in bivariate analysis in any of three analyses

ANALYSIS
Variable Cases-at-4-

yeafs
Resistant-case

/Control
Late-adopter

/Control

AGE
MARITAL STATUS
HIGHEST QUALIFICATION

EMPLOYMENT STATUS
LIFETIME OCCUPATION
HOUSEHOLD COMPOSITION
NUMBEROF CHILDREN

SOLIRCE OF INCOME
INCOME
SOCIO-ECONOMIC STATUS

0.009
0.049
0.198

0.081
0.241
0.469

0.003
0.580
0.01I
0.634

0.045
0.296
0.003
0.006

0.385
0.022
0.286
0.063

0.003
0.s42
0.109

0.101
0.084
0.099

<0.001

0.186
0.070

0.t91
0.048
o.422

Table 5.3.2 Socio-demographic construct: Variables entered into logistic regression
models

ANALYSIS
Variable Cases-at-4-

years
Resistant-case

/Control
Late-adopter

/Control

AGE
MARITAL STATUS
HIGHEST QUALIFICATION

x

x
x

x

x

,/+
x
x

x

x

x

EMPLOYMENT STATUS
LIFETIME OCCLIPATION
PARTNER'S OCCUPATION

HOUSEHOLD COMPOSITION
NUMBEROF CHILDREN

SOURCE OF INCOME
INCOME
SOCIO-ECONOMIC STATUS

f excluded from final model due to numerical problems (zerolvery small number in a cell or colinearity with
another variable)

x
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Follow-up of case-control subj ects

Table 5.3.3 Socio-demographic construct: Adjusted Odds Ratio and 95%o Confidence

Interval for variables associated with non-attendance to SABXRS at P < 0.10

level in any of final logistic regression models

ANALYSIS
Variable Cases-at-4-years'

oR (es% cI)

Resistant-case
/Contro12

oR (9s% cI)

Late-adopter
/Conho13

oR (es% cr)

AGE (referent group : 50-59)
40-49 0.74 (0.38-1.46) 0.72 (0.38-1.37)

60+ 1.99 (1.25-3.19)xx* 1.29 (0.85-1.97)

HIGHEST QUALIFICATION (referent group : Bachelor degree or higher)

Trade/apprenticeship 0.35 (0.08-1.49) 0.28 (0.08-0'94)**

Cefificate or diploma 0.25 (0.09-0.72)*'F 0.42 (0.18-1'00)*

No post-secondary qual 0.25 (0.09-0.70)xxx 0'41 (0'18-0.98)**

LIFETIME OCCUPATION (referent group : ManageriaVprofessional)

Clerk/Sales/Service NE NE
Trade/Manual
No post-secondary qual
Home duties

HOUSEHOLD COMPOSITION (referent group : Lives with husband only)

Husband & other 0.91 (0.55-1.50) 0.75 (0.47-1.19)

Son(s) only 0.s4 (0.17-l'69) r.l4 (0.31-3.54)

Daughter (s) only 2.49 (0.73-8.50) 2.18 (0.83-5.73)

Lives alone 0.63 (0.36-1'11) 0.99 (0.58-1'69)

Other 1.S1 (0.85-3.84) 2'11 (1.03-4.35)**

NUMBER OF CHILDREN (referent group : None.)

One or two NE 1'30 (0'59-2.83)

Three or four 0.97 (0.65-I'44)
Five or more I '91 (l .12-3 .25)**

SOURCE OF INCOME (referent group : Wages/Salary)

Private l.l7 (0.61-2.05) 0.90 (0.52-1.54)

Govt pension 1.63 (0.92-2.89)* 1.35 (0.72-2.55)

INCOME (referent group: > $30,000)
<: $20,000 NE 0.76 (0.38-1.50)

$2o,oo1-3o,ooo 1'57 (0'89-2'78)

Not stated o.8o (0.33-l '92)

SOCIO-ECONOMIC STATUS (referent group : High)
low 0.69 (0.39-1'21) 1.04 (0.63-1'73)

medium 1.21(0.73-2.01) 1.38 (0'89-2.15)

0.82 (0.52-1.31)
0.66 (0.44-1.00)*

NE

0.7 4 (0 .46-t .2r)
0.44 (0.24-0.78)xx*
0.60 (0.37-0.96)**

NE

1.73 (0.86-3.46)
0.e7 (0.68-1.40)
1.76 (1.05-2.94)**

0.81 (0.s2-1.2s)
0.67 (0.40-1.14)

1.sr (0.88-2.61)
1.93 (1.20-3.08)***
0.e8 (0.46-2.07)

NE

* P< 0.10; ** P< 0.05; x*x P< 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model
lModelX2:50.58,P:<0001. PercentPredictedCorrect:Resistant-cases--50.24;Late-adopters:17.61
, Model y2 : 51.46, P : 0.002. Percent Predicted Correct: Resistant-cases : 14.98; Controls : 94.88.
3Model ^¡2:36.97,P:0.002. PercentPredictedCorrect: Late-adopters 19.78; Controls:91.04.
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Follow-up of case-control subjects

Table 5.4.1 Health Motivation and Control construct: Variables associated with non-

attendance to SABXRS at P < 0.10 level in bivariate analysis in any of three

analyses

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Conhol

Late-adopter
/Control

DO BSE
FREQUENCY OF BSE*
DOCTOR CHECKED BREASTS
LAST BREAST EXAM

EVERHAD PAP SMEAR
LAST PAP SMEAR
WHO INITIATED PAP SMEAR

SMOKING
LAST TIME SAW DOCTOR
DENTIST

SAMPLE TYPE
CASE TYPE
EVER HAD MAMMO
WILL USE SABXRS

0.235
0.301
0.1 68

0.034
0.140
0.023

0.030
0.016
0.019
0.117

<0.001

0.001
<0.001

0.017
0.011

<0.001
<0.001

0.1 88

<0.001

0.519
0.146

0.236
0.592
0.040
0.085

0.3 89

0.906
0.690

<0.001

0.001
0.002

0.030
0.071

<0.001

<0.001 0.228
NA
NA
NA

NA
NA
NA

BSE, Breast Self Examination; NA, Not Applicable

Trble 5.4.2 Ilealth Motivation and Control construct: Variables entered into logistic

regression models

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

DO BSE
FREQUENCY OF BSE*
DOCTOR CHECKED BREASTS
LAST BREAST EXAM

EVERHAD PAP SMEAR
LAST PAP SMEAR
WHO INITIATED PAP SMEAR

SMOKING
LASTTIME SAWDOCTOR
DENTIST

SAMPLE TYPE
CASE TYPE
EVER HAD MAMMO
WILL USE SABXRS

x

,/l
x

x
x
x

NA
NA
NA

NA
NA
NA

NA, Not Applicable

f not significant in itself, but entered in model as it was lead-in question to one that follows
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Follow-up of case-control subjects

Table 5.4.3 Health Motivation and Control construct: Adjusted Odds Ratio and 957o

Confidence Interval for variables associated with non-attendance to
SABXRS at P < 0.10 level in any of final logistic regression models

ANALYSIS
Variable Cases-at-4-yearsr

oR (es% cÐ

Resistant-case
/Contro12

oR (es% cD

Late-adopter
/Contro13

oR (9s% cI)

FREQUENCY OF BSE* (referent group: Monthly)
l-2 timeslyear 0.44 (0.21-0.90)**
3-5 times/year 0.82 (0.43-1.57)
6-10 times/year 0.61 (0.32-1.18)
Not stated 0.50 (0.19-1.30)

DOCTOR CHECKED BREASTS (referent group: Yes)

No 1.02 (0.51-2.05)

LAST BREAST EXAM (referent group : l99l)
Before 1989 1.06 (0.52-2.16)
1989 or 1990 1.18 (0.68-2.02)
Not stated 0.61 (0.23-1.58)

EVER HAD PAP SMEAR (referent group : Yes)
No 2.31(0.94-5.67)*

SMOKING (referent group : Never smoked)

Smoke now 1.24 90.72-2.1'l)
Have smoked 0.85 (0.50-1.45)

0.63 (0.37-1.07)* 0.49 (0.30-0.80)xx*

0.57 (0.31-1.05)*
0.58 (0.34-1.00)*
0.35 (0.20-0.61;x't'*
0.51 (0.24-1.11)*

r.t6 (0.63-2.14)
0.59 (0.37-0.95)**
0.42 (0.19-0.93)**

2.46 (7.22-4.94)x*

t.3s (0.86-2.12)
1.26 (0.80-2.00)

l.7o (1.t5-2.52)***
r .7 4 (0.91 -3 .12)*

NE

1.03 (0.60-1.78)
0.67 (0.45-0.99)**
o.60 (0.32-r.13)

NE

1.26 (0.83-1.e3)
1.53 (1.05-2.26)**

o.el (0.59-1.39)
o.s6 (0.31-1.01)*
r.25 (0.57-2.10)

1.47 (1.05-2.06)**
t.s8 (0.92-2.1L)x

LAST TIME SAW DOCTOR (referent group : < 3 months ago)

3 - < 6 months ago NE I.l2 (0.69-1.82)

6 - < 12 months ago 0.88 (0.47-1.63)
>: 12 months ago 2'55 (1.19-5'46)x*

DENTIST (referent group : checkup)
Problems 1'4l (0.89-2.25)
Never visits 0.95 (0.48-1.90)

SAMPLE TYPE (referent group: Spontaneous)

GP invitee 0.86 (0.53-1.40)

CASE TYPE (referent group : Cancel)

FTA 1.72 (l.lo-2.70)**

EVER HAD MAMMO (referent group : Yes)

No 1.57 (0.99-2.41)*

WILL USE SABXRS (referent group: Definitely would)
Probably would 2.25 (1.34-3.77¡xxx
Probably not 3.86 (2.15-690;xxx
Definitely not 13.23 (6.43-27.23¡*x*

t .62 (t.09-2.40)** r.23 (0.89-l .73)

NA

NA

NA

NA

NA

NA

* P< 0.10; ** P< 0.05; *** P< 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model

' Model yt: 106.44,P : <0.001. Percent Predicted Correct: Resistant-cases : 58.54; Late-adopters : 80.00
,ModelX2:'13.02,P:<0.001. PercentPredictedCorrect:Resistant-cases:23.19;Controls:92.70.
t Model X2:30.98,P: 0.003. Percent Predicted Correct: Late-adopters : 9.81; Controls -- 94.65.
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Follow-up of case-control subjects

Table 5.4.4 Health Motivation and Control construct: EVER HAD MAMMO (at base-line)

by Intention to have mammogram in next two years (as stated at base-line)

Intention to have in next 2

EVERHAD MAMMO Yes N Don't
No. (%) No. (% No. (%) No. (%)

Yes
Late-adopters
Resistant-cases

No
Late-adopters
Resistant-cases

rsl (es)
74 (s3)

82 (80)
14 (2 1)

8 (5)
62 (44)

r7 (17)
46 (6e)

| (1)

4 (3)

3 (3)
1 (10)

t66 (100)
140 (1 00)

t02 (1 00)
61 (100)

1 Answered 'Definitely would' or 'Probably would' to question about intention to have a mammogram with

the SABXRS or 'Yes' to intention to have a mammogfam outside the SABXRS
2 Answered 'Definitely not' or 'Probably not' to question about intention to have a mammogram with the

SABXRS or ,No' to intention to have a malnmogram outside the SABXRS
3 Answered 'Don't know' to intention to have a mammogram outside the SABXRS

Table 5.5.1 Knowledge construct: Variables associated with non-attendance to SABXRS

at P < 0.10 level in bivariate analysis in any of three analyses

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

CANCER-MOST COMMON

NIPPLE BLEEDING/DISCHARGE
ARMPIT SWELLING

INCIDENCE OF BC

EXAMINE OWN BREASTS
NO. OF CHECKS KNOWN

KNOWS MAMMO FINDS BEFORE DR
HEARD OF SCREENING

0.271

0.007
0.020

0.991

<0.001

0.003

0.006
0.501

0.033

0.018
0.126

0.r88

<0.001

0.002

<0.001

0.031

0.242

0.512
0.218

0.088

0.994
0.898

0.700
0.002

BC, Breast Cancer

Table 5.5.2 Knowledge construct: Variables entered into logistic regression models

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

CANCER-MOST COMMON
CANCER- 2ND MOST COMMON

NIPPLE BLEEDING/DISCHARGE
NIPPLE CHANGE/RETRACTION
ARMPIT SWELLING
PUCKERING/DIMPLING

LUMPS TO BC
INCIDENCE OF BC

EXAMINE OWN BREASTS
MAMMOGRAPHY/X-RAY
OTHER CHECKS FOR BC

NO. OF CHECKS KNOWN

KNOWS MAMMO FINDS BEFORE DR

HEARD OF SCREENING

x

x

x

x

x
x
x
x

x

x

x

x

x

x

x

x

BC, Breast Cancer

196



Follow-up of case-control subj ects

Table 5.5.3 Knowledge construct: Adjusted Odds Ratio and 95%o ConfÌdence Interval
for variables associated with non-attendance to SABXRS at P < 0.10 level in

any of final logistic regression models

ANALYSIS
Variable Cases-at-4-yearsr

oR (es% cI)

Resistant-case
/Contro12

Late-adopter
/Contro13

oR (9s% CD oR (e5% CI)

CANCER-MOST COMMON (referent group : Breast)

Bowel NE 0.89 (0.47-1.69)

Lung 3.34 (l '09-10.24)**
Cervix l'41(0.92-2.16)
Don't know 1.42 (0'62-3.25)

NIPPLE BLEEDING/DISCHARGE (referent group : Known)
Not known 1.60 (0.96-2.67)* 1'36 (0.87-2.13)

NIPPLE CHANGE/RETRACTION (referent group : Known)
Not known 1'.ll (0.55-2.61) NE

ARMPIT SV/ELLING (referent group: Known)
Not known 2.51 (0.79-7.97) 1.81 (0.59-5.55)

PUCKERING/DIMPLING (referent group : Known)
Not known 0.41 (0.20-0.86)** NE

LLIMPS TO BREAST CANCER (referent group : 1 in 10)

2 in 10 1.01 (0.s1-2.03) 0'9s (0's1-1'79)

3 in l0 0.50 (0.20-1.20) 0.47 (0.21-1.08)*

4 in 10 l.56 (0.55-4.38) t.l4 (0.48-2.71)

5 in l0 1.35 (0.68-2.67) 0.98 (0.54-1.79)

6-10 in 10 0.86 (0.41-1.30) 0.71 (0.36-1'41)

Don't know 0.94 (0.51-1.76) 0.90 (0'50-1.61)

INCIDENCE OF BC (referent group : I in 15)

1 in 5 NE 0.96 (0.s8-1'66)

1 in 35 0.88 (0.56-1.37)

I in 60 0'59 (0.31-1'13)

Don't know 0.99 (0.54-1.82)

EXAMINE OWN BREASTS (referent group : Known)
Not known 2.25 (1.23-4.09;*xx 1.61 (1.01-2.75)**

KNOWS MAMMO FINDS BEFORE DR (referent group : Yes)

No 1.52 (0.99-2.33)* 1.59 (1.09-2.32)**

0.14 (0.4r-r.34)
2.95 (1.03-8.43)**
0.97 (0.6s-1.46)
0.78 (0.33-1.87)

1.10 (0.6e-1.74)
0.94 (0.64-1.40)
0.53 (0.30-0.95)**
t.3r (0.77-2.21)

NE

0.62 (0.37-1.05)*

0.55 (0.28- 1.09)*

HEARD OF SCREENING (referent group : Yes)

No NE 1.0s(0.69-1.s9) t.79(1.27-253;x**

* P< 0.10; ** P< 0.05; *** P< 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model
I lvlodel X2:4i.33,P:0.001. Percent Predicted Correct: Resistant-cases:47.09; Late-adopters:74.53
2 Model X2: 45.36, P : 0.002. Percent Predicted Conect: Resistant-cases : 14.09; Controls -- 95.2'7 .

3 Model X2: 29.10, P : 0.002. Percent Predicted Correct: Late-adopters: 1,2.3I; Controls : 95 -01 .

NE

NE

NE

NE
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Follow-up of case-control subj ects

Table 5.6.1 Susceptibility construct: Variables associated with non-attendance to

SABXRS at P < 0.10 level in bivariate analysis in any of three analyses

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

EVERHAD LUMP
LUMP IN LAST 12 MONTHS
EVERHAD BC

KNOW ANYONE WITH BC
ACQUAINTANCE HAD BC
NUMBER KNOWN WITH BC

OUTCOME OF EXPERIENCE WITH BC

CLOSENESS TO PERSONS WITH BC

0.027
0.036
0.036

0.012
0.027
0.081

0.162
0.030
0.396

0.925
0.926
0.041

0.041
<0.001

0.042

0.057
0.015

0.333
0.056
0.333

0.723
0.017

0.1 80

0.4t9

BC, Breast Cancer

Table 5.6.2 Susceptibility construct: Variables entered into logistic regression models

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

LIKELIHOOD OF GETTING BC
THINKABOUTBC
HOW OFTEN THINKABOUT BC
CONCERNED MAY HAVE BC
SPOKEN TO DRABOUT CONCERN

EVERHAD LUMP
LUMP IN LAST 12 MONTHS

KNOW ANYONE WITH BC
ACQUAINTANCE HAD BC
NUMBER KNOWN WITH BC

OUTCOME OF EXPERIENCE WITH BC
CLOSENESS TO PERSONS WITH BC

x

x

x
x

x
x
x

,/ï

x

x

x
x
x
x
x

x
x

f not signif,rcant in itself, but entered in model as it was lead-in question to one that follows
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Follow-up of case-control subj ects

Table 5.6.3 Susceptibility construct: Adjusted Odds Ratio and 957o Confidence Interval
for variables associated with non-attendance to SABXRS at P < 0.10 level in
any of final logistic regression models

ANALYSIS
Variable Cases-at-4-yearsr

oR (es% cD

Resistant-case
/Contro12

oR (es% cÐ

Late-adopter
/Contro13

oR (9s% CÐ

CONCERNED MAY HAVE BC (referent group : Yes)

No NE NE

SPOKEN TO DRABOUT CONCERN (referent group: Yes)

No NE 0.60 (0.31-1.16)

EVER HAD LUMP (referent group : Yes)

No NE 0.52 (0.29-0.96)**

ACQUAINTANCE HAD BC (referent group: Yes)

No 1.s1 (0.89-2.58) 1.10 (0.67-1'79)

OUTCOME OF EXPERIENCE WITH BC (referent group: Died of BC only)

Recurred/still treated only 1.20 (0.51-2.83) NE
Cured/remission only l.2l (0.69-2.11)

Other only 2.16 (0.90-5.20)*

Combination 0.65 (0.31-1.38)

CLOSENESS TO PERSONS WITH BC (referent group : Exhemely only)

Quite close only 0.82 (0.45-1.51) 1'02 (0'59-l'76)
Not very close only 0.54 (0.27-1.08)* 0.51 (0.28-0.96)**

Combination 0.86 (0.38-1.95) 0.74 (0'38-1.43)

o.6s (0.41-1.03)*

0.55 (0.31-1.00)*

0.67 (0.38-1.17)

0.72 (0.51-1.03)*

0.70 (0.36-1.40)
0.84 (0.s3-1.33)
0.71 (0.33-1.s3)
1.00 (0.60-1.68)

NE

* P< 0.10; *" P <0.05; *** P< 0.01

OR, odds ratio. CI, confidence interval NE, not entered in model
lModelX2:22.43,P:0.13. PercentPredictedCorrect:Resistant-cases:60.10; Late-adopters:57'20.
, Model y2:27.63,P: 0.010. Percent Predicted Correct: Resistant-cases : 5.34; Controls :98.93'
,Model X2:23.64,P:0.051. PercentPredicted Correct: Late-adopters: 11.65; Controls :93.60.

Table 5.6.4 Susceptibility construct: Percent of cases who had mammogram outside

SABXRS at base-line by EVER HAD LUMP and cl,oSnNESS To PERSoNS wITH

nC at base-line

% of CASES V/HO HAD MAMMOGRAM AT BASELINE
OUTSIDE SABXRS

Variable

Attendance status at 4 Years
Resistant-case Late-adoPter

EVERHAD LUMP
Yes
No

CLOSENESS TO PERSONS WITH BC
Extremely
Other

14
29

74

56

54

63
36
46
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Follow-up of case-control subjects

Table 5.7.1 Barrier construct: Variables associated with non-attendance to SABXRS at
P < 0.10 level in bivariate analysis in any of three analyses

ANALYSIS
Variable Cases-at-4-

years
Resistant-case

/Control
Late-adopter

/Control

PERCEIVED BARRTERS

ADVANTAGES OF FINDING BC
CURE MORE LIKELY

BENEFITS OF MAMMO
FIND BC EARLY
PEACE OF MIND
NO. OF PERCEIVED BENEFITS

BETTER NOT KNOWING-CANCER
SHOULDN'T LOOK FOR ILLNESS

PROBLEMS WITH MAMMO
NO. OF PERCEIVED PROBLEMS
PROBLEM WOULD STOP

PAIN
UNCOMFORTABLE
OTHERPROBLEMS

MAMMO FINDS ALL BC
CANCERS MISSED
REASONABLE TO MISS BC

EMBARRASSED BY FEMALE
EMBARRASSED BYMALE

NEED SYMPTOMS
EMBARRASSING
TOO MUCH TROUBLE

RATHERNOT THINK ABOUT IT
RADIATION CONCERN
INCONVENIENT

PAINFUL
ACCURACY CONCERN
BARRIER SCORE

FINDING EARLY SAVES LIVES
IMPORTANTFORAGE
ASKING FOR TROUBLE

MORE TROUBLE THAN V/ORTH
ASKED BACK FOR TESTS
MORE TESTS MEAN BC

STRUCTURAL BARPJERS

HOURS WORKED
ACCESS TO CAR
HOW OFTENACCESS CAR
HOUSEHOLD MEMBER DISABLED

0.087
0.050

0.151
0.242

0.760
0.006

0.008
0.002
0.007

0.001
0.001
0.002

0.470
0.446
o.445

<0.001

0.008
0.64r
0.003

<0.001

0.020
<0.001
<0.001

<0.001

0.015

0.007
0.027

<0.001

<0.001

0.067
0.005

0.002
<0.001
<0.001

< 0.001
<0.001
< 0.001

<0.001
<0.001
<0.001

<0.001

0.005
< 0.001

0.r79
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

0.055

<0.001

0.501

0.001
0.001

0.072
0.624

0.029
0.008
0.003

0.175
0.026
0.020
0.441

0.067
0.236

0.546
0.110
0.002

< 0.001
0.043
0.030

<0.001

0.046
0.014

0.002
0.419

< 0.001

0.048
<0.001

0.0r3

<0.001

0.059
0.128

0.005
0.054
0.058
0.26r

0.532
0.079
0.752

0.619
0.285

< 0.001
0.050

< 0.001

0.001
0.035

<0.001

0.003
0.040

<0.001

0.316
0.003
0.021

0.024
<0.001
<0.001

0.010
0.816

<0.001
<0.001

BC, Breast Cancer; nc, not calculable
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Follow-up of case-control subj ects

Table 5.7.2 Barrier construct: Variables entered into logistic regression models

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

PERCEIVED BARRIERS
ADVANTAGES OF FINDING BC

CI'RE MORE LIKELY
CANCER LESS LIKELY TO SPREAD

LESS LIKELY TO LOSE BREAST
LESS LIKELY TO NEED TREATMENT
NO. OF PERCEIVED ADVANTAGES

BENEFITS OF MAMMO
FIND BC EARLY
PEACE OF MIND
NO. OF PERCEIVED BENEFITS

BETTER NOT KNOWING-CANCER
SHOULN'T LOOK FOR ILLNESS

PROBLEMS WITH MAMMO
NO. OF PERCEIVED PROBLEMS
PROBLEMS WOULD STOP

PAIN
I-INCOMFORTABLE
OTHERPROBLEMS

MAMMO FINDS ALL BC
CANCERS MISSED
REASONABLE TO MISS BC

EMBARRASSED BYFEMALE
EMBARRASSED BYMALE

NEED SYMPTOMS
EMBARRASSING
TOO MUCH TROUBLE

RATHERNOT THINK ABOUT IT
RADIATION CONCERN
INCONVENIENT

PAINFUL
ACCURACY CONCERN
BARRIER SCORE

MEANS MASTECTOMY
FINDING EARLY SAVES LIVES
IMPORTANTFORAGE
ASKING FOR TROUBLE

MORE TROUBLE THAN WORTH
ASKED BACK FOR TESTS
MORE TESTS MEAN BC

STRUCTURAL BARPJERS

HOURS'WORKED
DIFFICULTY WITH COMMITMENTS
ACCESS TO CAR
HOW OFTEN ACCESS CAR

HOUSEHOLD MEMBER DISABLED

x

x

x

x

,/T

x

x

x

x

x

,/+

x

x

x
x
x

x

x

x

x

x
x
x

x
x

x
x

x

x

f not signifrcant in itself, but entered in model as it was

f excluded from f,rnal model due to numerical problems
lead-in question to one that follows
(zerclvery small number in a cell or colinearity with

another variable
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Follow-up of case-control subjects

Table 5.7.3 Barrier construct: Adjusted Odds Ratio and95o/o Confidence Interval for
variables associated with non-attendance to SABXRS at P < 0.10 level in any

of final logistic regression models

ANALYSß
Variable Cases-at-4-yearsr

oR (es% cÐ

Resistant-case
/Contro12

Late-adopter
/Contro13

oR (e5% cI)oR (9s% CÐ

CURE MORE LIKELY (referent group: Stated

Not stated 1.62 (0.97-2.12)* 1.32 (0.84-2.09)

LESS LIKELY TO NEED TREATMENT (referent group: Stated

Not stated NE 10.18 (1.12-92.66)**

FIND BC EARLY (referent group : Stated)

Not stated l.l4 (0.67-1.92) 2.19 (l.ll-4.32)**

PEACE OF MIND (referent group : Stated)

Not stated NE 2.71 (1.40-5.27¡***

NO. OF PERCEIVED BENEFITS (referent group: One)

Two or more 0.79 (0.45-1.40) 0.28 (0'14-0.55;*r'*

SHOULDN'T LOOK FOR ILLNESS (referent group : Strongly disagree)

Strongly agree 0.37 (0.14-0.98)** 1'59 (0.48-5.25)

Agree 0.54 (0.20-1.45) 0.26 (0.11-0.61¡xxx

Disagree 0.65 (0.2I-2.04) 0.37 (0.16-0'86)**

NO. OF PERCEIVED PROBLEMS (referent group: One)

Two or more 1.47 (0.32-6.81) 0.51 (0.11-2'45)

PROBLEM V/OULD STOP (referent group : Definitely not)

Yes/maybe 3.85 (1.52-9.76)xi'* 6.28 (1.90-20.72¡*xx

Probably not 0.86 (0.33-2.27) 1.03 (0.33-3.16)

UNCOMFORTABLE (referent group: Aware of problem)

Not aware of problem 0.62 (0.19-1.20) 0.70 (0.18-2.64)

EMBARRASSING-FEMALE (referent group : Not embarrassed)

Little embarrassed 0.85 (0.91-1.80) 1.82 (0.11-4.67)

Quite/extremely 2.87 (0.91-9.07)* 4.61(0.95-22'45)*
embarrassed

EMBARRASSING-MALE (referent group : Not embarrassed)

Little embarrassed NE 0.64 (0.36-l'15)

Quite embarrassed 0'17 (0.06-0.47¡xxx

Extremely embarrassed 0.33 (0.11-0.98)**

BARzuER SCORE (referent group : 29-32)
<22 1.5s (0.68-3.s2) 7.01 (2.9s-16.65;*x*

23-24 l.zs (0.62-2.63) 2.96 (1.49-s.89)x*x

2s-28 1.29 (0.s9-2.80) 2.28 (1.1t-4.6',7)**

IMPORTANT FOR AGE (referent group : Agree)

Disagree 1.34 (0.65-2.11) 4.21 (1.58-ll'58)***

MORE TROUBLE THAN WORTH (referent group: Disagree)

Agree 1.75 (0'64-4'81) 4.49 (1.07-18'80)**

ASKED BACK FOR TESTS (referent group : Yes)

No 134 (0.85-2.12) 3.75 (2.27-6.20)xx*

HOURS V/ORKED (referent group : None)

l-ls 0.78 (0.34-1.80) r.2r (0.49-2.99)

16-39 0'3s (0'19-0'75¡*xx 0'32 (0'15-0'67¡xxx

40+ 1.03 (0.s1-2.07) 0.88 (0.36-2.12)

0.71 (0.50-0.99)**

0.77 (o.sr-1.19)

0.30 (0.12-0.74)x**

1.63 (0.54-4.9s)
r.13 (0.50-2.s3)

1.62 (0.93-2.80)*

3.t7 (1.12-5.84;x't*
1.61 (1.03-2.51)**
1.18 (0.73-r.92)

2.33 (1.02-5.31)**

0.9r (0.32-2.6r)

2.29 (1.56-3.36;*r'x

r.t] (0.90-3.41)*
0.99 (0.6s-1.51)
1.63 (0.88-3.00)

NE

NE

1 81 (l 23-2.65¡x',rx

NE

NE

NE
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Follow-up of case-control subj ects

Table 5.7.3 continued
ANALYSIS

Variable Cases-at-4-yearsr Resistant-case
/Contro12

oR (es% cI)

Late-adopter
/Control3

oR (95%cr) oR (es% cr)

DIFFICULTY WITH COMMITMENTS (referent group : Not difficult)

Very diffrcult NE 2'58 (I'07-6'25)**

Quiie difficult 1'70 (0'83-3'48)

A little diffrcult 1'20 (0'68-2'10)

ACCESS TO CAR (referent grouP : Yes)

No 1.54 (O.sl-2'59) 2'09 (1'20-3'64;**x

HOV/ OFTEN HAVE ACCESS TO CAR (referent group : All the time)

Whenrequired/sometimes 1.98(0.89-4.36)* 1'40(0'70-2'81)

Someone else drives l.l0 (0'44-2.76) 1'17 (0'42-3'24)

NE

1.21 (0.79-1.86)

0.58 (0.28-0.96)**
1.21 (0.63-2.s6)

* P < 0.10; ** P< 0.05; **x P a 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model

EX, excluded due to numerical problems
rModel X2:92.6i,p:<0001. PercentPredictedCorrect: Resistant-cases:51.56; Late-adopters:79'31'
,Model'yr:ZSS.S,4,p:<0001. PercentPredictedCorrect: Resistant-cases:54.74;Controls:93'39'
3 Model 

'yt: 
tOo.+ei,,p: <0 001. Percent Predicted Correct: Late-adopters : 38.93; Controls : 88 96'

Table 5.8.1 Influence construct: Variables associated with non-attendance to SABXRS

at P < 0.10 levet in bivariate analysis in any of three analyses

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

EMOTIONAL SUPPORT PARTNER
CONFIDANT

TUTORS/SCHOOL HELP
MEMBER OF SENIOR CITIZEN'S
MEMBER OF ETHNIC CLUB

GP SURGERY
OTHERHEALTH PROF.

NO. SOURCES ABOUT MAMMO

DR SUGGESTED MAMMO
WHO SUGGESTED MAMMO
V/OULD HAVE SX ON DR RECOM
KNOW SOMEONE WHO HAD MAMMO

NO-ONE WOULD INFLUENCE
DOCTORWOULD INFLUENCE
FRIEND WOULD INFLUENCE
OTHERWOULD INFLUENCE
NO.OF INFLUENCES

SHOULD GP TELL ABOUT SABXRS

SHOULD ALL GET INVITE
USE ELECTORAL ROLL

0.311
0.323

0.402
0.050
0.090

0.405
0.096
0.137

< 0.001
< 0.001
< 0.001
0.068

0.032
< 0.001
0.041
0.266
0.007

0.045
0.525

< 0.001

0.011
0.075

0.038
0.093
0.800

0.282
0.144
0.068

0.015
0.002

< 0.001
0.1 05

0.038
< 0.001
0.076
0.307
0.032

0.058
< 0.001
< 0.001

0.t44
0.392

0.249
0.524
0.103

0.060
0.1 58

< 0.001
0.649

0.030
0.6s4
0.825

0.733
0.902
0.616
0.012
0.537

0.655
0.001
0.3 15
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Follow-up of case-control subj ects

Table 5.8.2 Influence construct: Variables entered into logistic regression models

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

EMOTIONAL SUPPORT PARTNER
CONFIDANT

DOES VOLUNTEERWORK
TUTORS/SCHOOL HELP
MEMBER OF CHURCH GROUP
MEMBER OF SENIOR CITIZEN'S
MEMBER OF ETHNIC CLUB
MEMBEROF OTHERCLUB

FRIEND/FAMILY
GP SURGERY
OTHER HEALTH PROF.

NEWSPAPER
RADIO
OTHER SOURCE
NO. SOURCES ABOUT MAMMO

DR SUGGESTED MAMMO
\A/HO SUGGESTED MAMMO
DR ADVISED AGAINST MAMMO
WOULD HAVE SX ON DR RECOM

KNOV/ SOMEONE WHO HAD MAMMO

NO-ONE WOULD INFLUENCE
DOCTORWOULD INFLUENCE
CHILDREN WOULD INFLUENCE
OTHER REL WOULD INFLUENCE
FRIEND WOULD INFLUENCE
OTHERWOULD INFLUENCE
NO.OF INFLUENCES

SHOULD GP TELL ABOUT SABXRS

SHOULD ALL GET INVITE
USE ELECTORAL ROLL

x

x
x

x

x

x
x

x

x

x
x

x
x

x

x

x

x

x
x

x
x

x
x

x

x

x
x

x
x
x

x
x

x
x
x

x

x
x

x

x
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Follow-up of case-control subj ects

Table 5.8.3 Influence construct: Adjusted Odds Ratio tnù95o/o Confidence Interval for
variables associated with non-attendance to SABXRS at P < 0.10 level in any

of final logistic regression models

ANALYSIS
Variable

EMOTIONAL SUPPORT PARTNER (referent group : Yes)

No NE t'26 (0.62-2.s6) 1.03 (0'57-1.84)

No parbrer 1.58 (0'97-2.58)* 1.37 (0.95-1'96)*

CONFIDANT (referent group : Husband only)
Sibling only NE 0.51(0.22-1.11) NE

Child only 0.61 (0.31-1.17)

Other relative only I'19 (0'50-2.87)

Friend/other only 0'94 (0.50-1.77)

Other 1.74 (0.76-4.00)

TUTORS/SCHOOL HELP (referent group : Yes)

No NE 0.32 (0.12-0.8s)** 0's6 (0.22-l'43)

MEMBER OF SENIOR CITIZEN'S CLUB (referent group : Yes)

No 0.31 (0.07-1.36) 0.23 (0.01-0.74)** NE

FRIEND/FAMILY (referent group : Heard)
Not heard NE NE 0'73 (0.51-1'04)*

GP SURGERY (referent group : Heard)
Not heard NE NE 0.71 (0.51-0'99)**

NO. SOURCES ABOUT MAMMOGRAPHY (referent group: Three or mote)

None/one 0.79 (0.47-1.31) 0.93 (0.56-1'56) NE

Two 0.58 (0.33-1.02)* 0'66 (0.38-1'16)

WHO SUGGESTED MAMMO (referent group : Doctor and other)

No-one 2.24 (0.94-s.33)* l'74 (0.16-3'95) 0.73 (0'34-l'56)

Doctor only 0]7 (0.45-1.32) 0.64 (0.37-r.12) 0.81 (0.53-1'23)

WOULD HAVE SX ON DR REcoM(referent group: Definitely)
Probably 1.44 (0.80-2.59) 6.72 (3'32-13.60¡xxx 3.87 (2.09-7 '15;*'t*
No/uncertain 5.27 (255-1092¡x** 31.25 (1232-ll252¡"xx 6'10 (1'89-19'66¡xxx

DOCTOR WOULD INFLUENCE (referent group : Yes)

No 2.24 (1.14-4.40)** 2.37 (1.10-5'09)** NE

OTHER WOULD INFLUENCE (referent group : Yes)

No NE NE 0.23 (0.06-0'94)**

NO. OF INFLUENCES (referent group : Two or more)

one 1.90 (0.84-4'33) 2'33 (0.92-5.87)* NE

SHOULD ALL GET GP INVITE (referent group : Yes)

No NE 0.95 (0.43-1.89) 1'87 (1'13-3'09)**

USE ELECTORAL ROll(referent group : Yes)

No l'49 (0.95-2.34)* L'74 (l'09-2.16)** NE

* P < 0.10' ** P < 0.05; *r'* P < 0.01

OR, odds ratio; CI, confidence interval; NE, not entered in model (P > 0.25)

EX, excluded due to numerical problems
I Model X2: 87 .66,P : <0 001. Percent Predicted Correct: Resistant-cases : 50.99; Late-adopters -- 82.77
2Model X2:189.21,P:<0001. PercentPredictedCorrect:Resistant-cases:43.94;Controls:93.65.
,Modelyr:69.37,p:<0001. PercentPredictedCorrect:Late-adopters:25.00; Controls:91.65.

Cases-at-4-yearsl

oR (es% cI)

Resistant-case
/Contro12

oR(e5% cI)

Late-adopter
/Contro13

oR (es% cI)
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Follow-up of case-control subjects

Tabte 5.9.1 Overall models: Variables entered into logistic regression models

ANALYSIS

Variable Cases-at-4-
years

Resistant-case
/Control

Late-adopter
/Control

Variables from Socio-economic analyses

AGE
HIGHEST QUALIFICATION
LIFETIME OCCUPATION
HOUSEHOLD COMPOSITION
NUMBEROF CHILDREN
SOLIRCE OF INCOME
INCOME
SOCIO-ECONOMIC STATUS
Variables from Health behaviours analyses

DO BSE
FREQUENCY OF BSE
DOCTOR CHECKED BREASTS
LAST BREAST EXAM
EVERHAD PAP SMEAR
SMOKING
LAST TIME SAW DOCTOR
DENTIST
SAMPLE TYPE
CASE TYPE
EVER HAD MAMMO
WILL USE SABXRS
Variables from Knowledge analyses

CANCER-MOST COMMON
NIPPLE BLEEDING/DISCHARGE
NIPPLE CHANGE/RETRACTION
ARMPIT SWELLING
PUCKERING/DIMPLING
LUMPS TO BREAST CANCER
INCIDENCE OF BC
EXAMINE OWNBREASTS
KNOWS MAMMO BEFORE DR
HEARD OF SCREENING
Variables from Susceptibility analyses

CONCERNED MAY HAVE BC
SPOKEN TO DRABOUT CONCERN
EVERHAD LUMP
KNOW ANYONE WITH BC

ACQUAINTANCE HAD BC

OUTCOME OF EXPERIENCE WITH BC

CLOSENESS TO PERSONS WITH BC

x

x

x

x

x
x
x
x

x

x

x

x

x

./ï

x
x

x
x
x
x

x

x
x

x
x

x

x

x

x

x

./ï

x

NA
NA
NA

x

x
x

x
x

x
x

x
x

x
x

./I
x
x

x
x
x
,/l
x

x
x

x

x
NA
NA
NA
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Table 5.9.1 continued

ANALYSIS
Variable Cases-at-4-

yeafs
Resistant-case

/Control
Late-adopter

/Conhol

Variables from Barrier analyses

CLIRE MORE LIKELY ,/
LESS LIKELY TO NEED TREATMENT X
BENEFITS OF MAMMO X
FIND BC EARLY X
PEACE OF MIND X
NO. OF PERCEIVED BENEFITS X
SHOULDN'T LOOK FOR ILLNESS I
PROBLEMS 'WITH MAMMO r Ï
NO. OF PERCEIVED PROBLEMS X
PROBLEM WOULD STOP ./
UNCOMFORTABLE X

EMBARRASSED BYFEMALE ./
EMBARRASSEDBYMALE X
BARzuER SCORE X

IMPORTANT FORAGE X

MORE TROTIBLE THAN WORTH X
ASKEDBACKFORTESTS X

HOURS WORKED ./
COMMITMENTDIFFICULTIES X
ACCESS TO CAR ./ Ï
HOW OFTEN ACCESS TO CAR ,/
Variables from Influence analyses common to all groups
EMOTIONAL SUPPORTPARTNER X

CONFIDANT X
TUTORS/SCHOOL HELP X
MEMBEROF SENIORCITIZEN'S X

FRIEND/FAMILY X
GPSURGERY X
NO. SOURCES ABOUTMAMMO ,/
DR SUGGESTED MAMMO ./ Ï
WHO SUGGESTED MAMMO ./
WOULD HAVE SX ON DR RECOM ./
NO-ONE WOULD INFLUENCE X
DOCTORWOULD INFLUENCE ./
OTHERWOULD INFLUENCE X

NO. OF INFLUENCES I
SHOULD ALL GET GP INVITE X
USE ELECTORAL ROLL ,/

x
./+
,/l

,/l
x

x

,/+

x
x
x
x
x

,/l
x

x

x
x
x

x
x
,/T

x

x
x

x

x
./ï

x
x
x

x
x
x

x
x

x

x

BC, Breast Cancer; NA, Not Applicable

f not signifrcant in itself, but entered in model as it was lead-in question to one that follows

f excluded from final model due to numerical problems (zerolvery small number in a cell or colinearity with

another variable
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Follow-up of case-control subj ects

Table 5.9.2 Overall models: Adjusted Odds Ratio and 957o Confidence Interval for
variables associated with non-attendance to SABXRS at P < 0.10 level in any

of final overall logistic regression models

ANALYSIS
Variable g¿sss-¿1-4-ys¿1sl

oR (es% cI)

Resistant-case
/Contro12

oR (95% CI)

Late-adopter
/Contro13

oR (9s% cI)

AGE (referent group : 50-59)
40-49 1.38 (0.s7-3.34) NE

60+ 1.96 (1.05-3.64)**

HIGHEST QUALIFICATION (referent group : Bachelor degree or higher)

Trade quaVapprenticeship 0.25 (0'04-1.40) 0.09 (0.01-0.62)**

Certificate or diploma 0.25 (0.07-0'87)** 0.24 (0.07-0.89)**

No post-secondary qual 0.23 (0'07-0'79)** 0'21 (0.06-0.77)**

LIFETIME OCCUPATION (referent group : ManageriaVprofessional)

Clerk/Sales/Service NE NE

Trade/Manual
No post-secondary qual
Home duties

HOUSEHOLD COMPOSITION (Referent group : Husband only)

Husband and other 0.77 (0.40-1'48) 0.48 (0'23-1'00)*

Son/s only 0.53 (0'13-2.17) 0'64 (0.11-3.90)

Daughter/s only 2.11 (0.49-9.67) 2.92 (0.66-12'94)

Lives alone 0.61 (0'29-1.28) 1.39 (0'55-3.49)

Other 1.60 (0.60-4.29) 1'97 (0'6s-5.96)

NUMBER OF CHILDREN (referent group :None)
One or two NE 0.88 (0.25-3'12)

Three or four 1'79 (0.90-3'59)*

Five or more 3.25 (1'29-8'18)**

INCOME (Referent group : > $30,000)
<: $20.000 NE 0.29 (0'10-0'83)**

$2o,ool-3o,ooo 0.69 (0.25-1.87)

Not stated 0.41 (0.09-1'85)

FREQUENCY OF BSE (Referent group : Monthly)
1-2 times year 0.33 (0.14-0.80)** 0.33 (0.12-0'95)**

3-5 times/year 0.46 (0.21-1.00)* 0.30 (0.12-0'76)**

6-10 times/year 0'45 (0.21-0.99)** 0.23 (0'09-0'56)xx*

unknown 0.43 (0'15-1.26) 0.35 (0.09-1'28)

DR CHECKED BREASTS (Referent group: Yes)

No NE 0.42 (0'16-l'12)*

SMOKING (referent group : Never smoked)

Smoke now NE NE

Have smoked

LAST TIME SAW DOCTOR (referent group : < 3 months ago)

3 - < 6 months ago NE l'83 (0'19-421)

6 - < 12 months ago 0'67 (0'25-1'84)

>: 12 months ago 1.80 (0.47-6.97)

DENTIST (referent group : Checkups)

Problems NE 2'43 (l'30-457;*xx

Never visits 1'76 (0'61-5'07)

CASE TYPE (referent group : Cancel)

FTA 1.76 (1.01-3.05)** NA

0.78 (0.43-1.41)
0.70 (0.43-1.1s)

NE

0.63 (0.34-1.se)
0.26 (0.13-0.54;xx*
0.46 (0.25-0.84)**

NE

1.2s (0.ss-2.83)
0.88 (0.s7-1.36)
t.72 (0.92-3.22)*

1.07 (0.s8-1.e8)
1.99 (1.1l-3.571*r'
0.s8 (0.23-1.42)

NE

0.47 (0.25-0.88)**

r.t7 (0.70-1.91)
2.02 (1.27-3.2l)xr'*

0.88 (0.s 1-1.s0)

0.41 (0.19-0.88)**
1.s0 (0.s8-3.87)

1.79 (1.18-2.70)**x
t.3s (0.67-2.7r)

NA
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Table 5.9.2 continued

ANALYSIS

Variable Cases-at-4-yearsr

oR(es% cD

Resistant-case
/Control2

Late-adopter
/Control3

oR (es% cÐoR (9s% CI)

WILL USE SABXRS (Referent group: Definitely would)
Probably would 1.67 (0.88-3.15) NA
Probably not 3.10 (1.51-6.36;xr'*
Definitely not 6.29 (2.65-14.961xx*

CANCER-MOST COMMON (referent group: Breast)

Bowel NE 0.62 (0'20-195)

Lung 2.34 (0.33-16'49)

Cervix l'03 (0'48-2'21)

Don't know 0.45 (0.08-2'57)

HEARD OF SCREENING (referent group: Yes)

No NE NE

CONCERNED MAY HAVE BC (referent group : Yes)

No NE NE

SPOKEN TO DOCTOR ABOUT CONCERN (referent group : Yes)

No NE NE

EVER HAD LUMP (referent grouP : Yes)

No NE 0.39 (0.20-0'74)x**

cLosENESS TO PERSONS WITH BC (referent group: Extremely close only)

Quite close only 0.82 (0.37-1.83) 0.79 (0'31-1'99)

Not very close only 0.31 (0.14-0.73)xxx 0.25 (0'09-0'68;*x*

Combination 0.76 (0'28-2.01) 0.81 (0.29-2'25)

CURE MORE LIKELY (referent group : Stated)

Not stated 1.64 (0.99-2.71)x NE

PEACE OF MIND (referent group: Knew)
Didn't know NE 2.80 (1'16-6'75)**

NO. OF PERCEIVED BENEFITS (referent group : Two or more)

One NE 0'44 (0'18-l'10)*

SHOULDN'T LOOK FOR ILLNESS (referent group : Strongly agree)

Agree 0.29 (0.09-0.91)** 2.54 (0'48-13'40)

Disagree 0'42 (0.13-1.35) 0'40 (0.15-1'10)*

Strongly disagree 0.40 (0.11-1.52) 0'48 (0'17-1'30)

NO. OF PERCEIVED PROBLEMS (referent group: One)

Two or mote NE NE

PROBLEM WOULD STOP (referent group : Definitely not)

Yes/maybe 2.29 (0.81'6.49) 5'44 (1'10-26'89)x*

Probably not 0.19 (0.25-2.47) 0'26 (0'06-1'21)*

UNCOMFORTABLE (referent group : Aware of problem)

Not aware of problem NE NE

EMBARRASSED BY FEMALE (referent group : Not embarrassed)

Little embarrassed 0'99 (0'43-2'28) 2'69 (0'18-9'22)

Quite/extremely 2.57 (033-911) 19'20 (2'93-125'92¡"'''*

embarrassed

EMBARRASSED BY MALE (referent group :Not embarrassed)

Little embarrassed NE 0'73 (0'34-1'58)

Quite embarrassed 0'16 (0'04-0'61;*xx

Extremely embarrassed 0'14 (0'03-0'56¡*xx

NA

o.7s (0.36-1.s6)
3.20 (0.92-t1.07)*
0.82 (0.4e-1.38)
0.7s (0.26-2.17)

2.34 (1.50-3.65;*',rx

0.46 (0.27-0.79¡*x*

0.44 (0.22-0.9r)**

1.78 (0.95-3.34)*

NE

NE

0.69 (0.46-1.02)*

1.98 (1.31-2.98)***

NE

NE

0 20 (0 07-0.61)*'r'*

NE

NE

NE
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Follow-up of case-control subjects

Table 5.9.2 continued

ANALYSIS
Variable Cases-at-4-yearsr

oR (es% cI)

Resistant-case
/Conhol2

oR (es% cI)

Late-adopter
/Contro13

oR (95% CD

BARRIER SCORE (referent group : 29-32)
<:22 NE 4.44 (1.44-r3.70;*x*
23 -24 2.23 (0.91-s.46)*

25 -28 2.26 (0'91-5.65)'r

IMPORTANT FOR AGE (referent group : Agree)

Disagree NE 3.75 (0.95-14.80)*

ASKED BACK FOR TESTS (referent group : Yes

No NE 4.60 (2.37-8.94¡*xx

HOURS WORKED (referent group : None)

0-1s 0.97 (0.33-2.90) t.33 (0.4r-4.2s)

16-39 0.52 (0.22-1.24) 0.22 (0.08-0.62¡x**

40+ 1.03 (0.39-2.70) 0.81 (0.2s-2.69)

ACCESS TO CAR (referent grouP : Yes)

No 1.34 (0.71-2.54) 2.61 (1.30-5.26)x*'r

CONFIDANT (referent group : Husband only)
Sibling only NE 0.48 (0.14-1.64)

Child only 0.64 (0.25-1.63)

Other relative only 1.39 (0.42-4.65)

Friend/other only 1.45 (0.58-3.61)

Other 3.77 (1.05-13'59)**

TUTORS/SCHOOL HELP (referent group : Yes)

No NE 0.15 (0.04-0.65)**

FRIEND/FAMILY (referent group : Yes)
No NE NE

GP SURGERY (referent grouP: Yes)

No NE NE

NO. SOURCES ABOUT MAMMOGRAPHY (referent group : Three or more)

None/one 0.63 (0.32-1.21) NE

Two 0.49 (0.24-0.99)**

WOULD HAVE SX ON DOCTORRECOM (referent group : Definitely)

Probably 1.05 (0.46-2.39) 6.72 (2.28-19'87;xx*

No/maybe 3'10 (1.13-8.52)** 23.69 (5.05-l l1'10)***

DOCTOR WOULD INFLUENCE (referent group : Yes)

No 1.60 (0'95-2.71)* 2.04 (0.76-5.46)

SHOULD ALL GET GP INVITE (referent group : Yes)

No NE NE

2.84 (r.42-5.68;*',r*
1.s0 (0.8e-2.s2)
1.18 (0.67-2.06)

2.88 (1.12-7.38)**

2.09 (t.36-3.22)x',**

2.06 (0.96-4.44)*
0.87 (0.50-1.s2)
r.63 (0.73-3.62)

2.25 (1.33-3.78)x'r*

0.59 (0.38-0.91)**

0.68 (0.46-1.00)*

4.15 (1.91-9.02¡x't*
r.80 (0.42-t;73)

NE

NE

NE

NE

2.29 (r.27-4.1l;x**

* P< 0.10; ** P< 0.05; *** P< 0.01;

OR, odds ratio; CI, confrdence interval; NE, not entered in model

EX, excluded due to numerical problems; nc, not calculable

'Model X2:196.23,P:<0001. PercentPredictedCorrect:Resistant-cases:68.81;Late-adopters:84.35
2 Model y"2:373.90,P: <0 001. PercentPredicted Correct: Late-adopters:74.05;Controls:94.80'
,Model'X2:225.15,P-_ <0001. PercentPredictedCorrect:Late-adopters:55.56;Controls:87'64'
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Table 5.9.3 LIFETIME OCCUPATION by IIIGHEST QUALIFICOT¡O¡1 (row

percents)

LIFETIME OCCUPATION

Highest Qualification Managerial
/Profession

al

Trades-
person

Clerk/sales
/service

Manual Home
duties

Total

Bachelor degree or higher
Trade qual or
apprenticeship
Certificate or diploma
No post-secondary qual

86

J

31

1

0

42

J 0

I

4
t7

11

34

100

100

29
47

100

100

10

2

J

34
26

1 Chi-square test of signifrcance P < 0.001

Table 5.9.4 ATTENDANCE STATUS WITH SABXRS 
^T 

3rll2ll995 bv

Embarrassment by selected characteristics (row percents)

ATTENDANCE STATUS WITH SABXRS AT 3III2II995

Control Late-adopter Resistant -case

Embarrassed to undress Embarrassed to undress to undress

No Male Both No Male Both
only

No Male Both
onlYonly

Country of Birth
Australia
Other English speaking
Southem Europe
Northern Europe
Other

Speaks non-English at home

Yes
No

Language spoken
Italian
Greek
Other NESB

Religion
Anglican/CoE
Catholic
Orthodox
Uniting
Other Christian

26.3
32.3
22.0
28.0
34.3

58.2

58.7
57.1

5t.2
56.8

25.5

2t.7
14.3

30.2
2t.6

16.4

19.6

28.6
18.6

2t.6

59.3
63.6

5r.4
62.5
47.1

24.8
25.8
15.4

36.4
11.1

31.3
23.9
40.0
31.3
41.2

9.4
12.5

8.6

6.3

11.8

9.5

11.9

9.1

8.4

6.1
tl.7
7.0

58.7
63.3

42.9
72.7
50.0

51.2

59.8

46.2
50.0
s4.5

64.5

s2.3
60.0
60.0
51.6

31.4
20.4
28.6
27.3
42.9

9.9
16.3

28.6

1.1

23.r
25.0
9.1

9.2
t5.4
20.0
12.0
5.1

56.0
64.5

61.5
54.5

44.4

19.1

9.1

23.1

9.1

44.4

53.9
60.3

62.8
51.1

60.0
60.6
52.r

36.8
29.8

9.2
9.9

32.6
29.0

16.3

tt.2
57.1

57.l
17.9

25.4

25.0
17.5

52.4

54.5

52.4

38. I
45.5

35.7

30.8
25.0
36.4

85.7
40.0
s0.0

t4.3
40.0
25.0

0.0
20.0
25.0

28.t
34.5
33.3

27.7
40.8

Table 5.10.1 Controls: Re-attendance at SABXRS by 3lll2l95 by Intention at Baseline

(row percents)

RE-ATTENDED
Yes

N:418
No

N:51

V/ILL USE SABXRS

Def,rnitely would
Probably would
Probably not
Definitely not

1.2
16.7

46.7
88.9

92.8
83.3

53.3
11.1
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Table 5.10.2 Cases/Controls who attended after interview: Number of Attendances by

Sample by Case-Control status (column percents)

SAMPLE
GP

Number of
Attendances

FTA
N:30 N:81

Control
N:189

FTA
N:75

Cancel
N:83

Control
N:229

One
Two
Three
Four

53.3
JJ.J

13.3

0.0

3s.8
61.7

2.5
0.0

25.4
71.4
2.1

1.1

50.7
49.3

0.0
0.0

39.8
60.2
0.0
0.0

14.8

84.7

0.4
0.0

Figure 5.11.1 cases: Mammographic History at Baseline and attendance status at

3ltlztgí by Sample Type and Case Type (column percents)

Spontaneous - FTA 5õ

Spontaneous - Cancel 119

GP-FTA 155

GP - Cancel 148

Had mammogram
elsewhere

Yes 26 (46.4%)

No 30 (s3.6%)

Yes 78 (6s.5%)

No 4r (34.5%)

Yes 62 (40.0%)

No 93 (60.0%)

Yes 93 (62.8%)

No ss (37.2%)

Attended SABXRS
by 3tlr2l95

Yes 19 (13.1%)

No 7 (26.9%)

Yes

No

Yes

No

rr (36.7%)

re (63.3%)

s3 (67.9%)

2s (32.t%)

Yes

No

28 (68.3%)

t3 (31j%)

34 (s4.8%)

28 (4s.2%)

Yes

No

Yes

No

4r (44.1%)

s2 (ss.9%)

Yes

No

60 (645%)

33 (3s.s%)

Yes

No

23 (4r.8%)

32 (s8.2%)
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Follow-up of case-control subjects

Table 5.11.1 cases by Mammographic History at Baseline by sample Type and case

Type and age

Spontaneous GP

FTA-case Cancel-case FTA-case Cancel-case

AGE N "/o Hadr N %oHadl N "/oIlad\ N VoHadl

ALL CASES

40-49
50-59
60+

LATE ADOPTERS
40-49
50-59
60+

RESISTANT CASES

40-49
50-59
60+

t6
31

9

9

t7
4

17.8
52.9
7 5.0

49.1

35.0

na
65

l8

69.3

48.9

78.5
50.0

50.0
45.2

44.4

46
48
25

46.6
26.9

îa
101

47

69.6
66.7

56.0

66.7
61.6
51.1

na
103

52

JJ

34
t4

îa
55

20

na
48
32

7

l4
5

14.3

35.7
20.0

13

t4
11

76.9
64.3
s4.5

43.8

21.9

na
36
29

52.8

48.3

IPercent of N with a mammograPhic history at base-line

Table 5.11.2 Cases with Mammographic History at Baseline by Sample Type and Case

Typebyselectedvariablesassociatedwiththatmammogram

SAMPLE TYPE
SPONTANEOUS GP

FTA-case Cancel-case FTA-case Cancel-case

All
CASES

N:26

Late-
adopters
N:l9

All
CASES

N:62

Late-
adopters
N:34

Alt
CASCS

N:93

Late-
adopters

N:60

All Late-
cases adopters

N:78 N:53

WHO SUGGESTED LAST MAMMOGRAM
Self-initiated lg .2 2l.l 42.3 45 '3 1 I '5

Doctor letter na na 4'9

Doctor other 80'8 79.0 57.1 54'7 83'6

REASON FOR LAST MAMMOGRAM
Diagnostic 26.9 15.8 41.0 35'8 323

Screening 73.1 84.2 59'0 64'2 67 'l
LAST MAMMOGRAM BEFORE OR AFTER SABXRS APPOINTMENT DATE

Samemonth l2'5 11.8 l2'0 11'8 3'4

Before 29.2 l7 .6 54'7 52'9 52'5

After 58.3 70.6 33 '3 35'3 44'l

29.4
10.6

25.0
75.0

18.3

81.7

t2.l
9.1

78.8

6.r
48.s
4s.5

18.7

7.1

73.6

6.6

56.0
37.4

15.3

10.2

74.6

8.6

s6.9
34.5

Table 5.11.3 cases with Mammographic History by whether special trip made for

referral by Sample Type and Case Type by Reason for mammogram

SAMPLE TYPE

Spontaneous GP

FTA-case
No. (%)

Cancel-case
No. (%)

FTA-case
No. (%)

Cancel-case
No. (%)

WAS A SPECIAL TRIP MADE TO DOCTORTO OBTAIN REFERRAL FOR MAMMOGRAM

Diagnostic
Yes
No

Total Diagttostic

Screening
Yes
No

Total Screening

4 (66.1)
2 (33.3)
6 (100.0)

3 (16.7)
15 (83.3)

18 (100.0)

20 (64.5)
1l (35.s)

31 (r00.0)

20 (44.4)
25 (ss.6)
4s (100.0)

1o (2s.0)
30 (75.0)
40 (r00.0)

te (27.s)
s0 (12.s)

6e (100.0)

12 (60.0) 14 (60.e)

8 (40.0) e (3e.1)

20 (100.0) 23 (100.0)
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Table 5.11.4 Cases: Attendance at SABXRS by 3lll2l95 by Mammographic History at

Baseline by Sample Type by Intention at Baseline (row percents)

EVER HAD MAMMO
YES NO

Spontaneous GP Spontaneous GP

WILL USE SABXRS

Late- Resistan
adopters t-cases

N:72 N:32

Late- Resistant
adopters -cases

N:94 N:60

Late- Resistant
adopters -cases

N:39 N:32

Late- Resistant
adopters -cases

N:64 N:83

Defrnitely would
Probably would
Probably not
Definitely not

79.6
78. I
43.8
1.4.3

20.4
21.9
56.3
85.7

24.6
32.3
46.7
7 t.4

63.2

3 8.9

63.6

25.0

76.7
38. I
32.t
11.6

23.3
6t.9
67.9
82.4

15.4
67.1
53.3
28.6

36.8
61.1

36.4
75.0

Table 5.12.1 Main source of information about SABXRS (column percents)

SAMPLE

Main source of information
about SABXRS

Spontaneous

FTA Cancel Control
N:491 N:106r N:1791

GP

FTA
N:105'

Cancel
N:I121

Control
N:195r

Print media
Radio/TV
GP letter
GP other
Friend/relative
SABXRS pamphlet
Othel

18.4

8.2

na
38.8
6.1

t4.3
t4.3

15.1

1.5

na
34.9
11.9

13.2

I 1.3

12.8

12.3

na

40.2

15.6

8.4

10.6

tt.4
4.8
49.5

7.6
12.4

5.7
8.6

8.9
7.1

66.1

4.5

7.1

2.1
3.6

6.7

6.2

70.8
6.7

2.6
4.6
2.6

' Excludes women who had not heard of SABXRS and where heard but source is missing
2 Includes talks, worþlace, organisations
na, not applicable

Table 5.12.2 Cases: Main source of information about SABXRS by Attendance at

3ll 12195 (column percents)

SAMPLE
Spontaneous GP

FTA Cancel FTA Cancel

Main source of
information about

SABXRS

Late- Resistant
adopters -cases

N:26 N:23

Late- Resistant

adopters -cases

N:73 N:33

Late- Resistant
adopters -cases

N:53 N:52

Late- Resistant

adopters -cases

N:62 N:s0

Print media
Radio/TV
GP letter
GP other
Friend/relative
SABXRS
pamphlet
Other2 2L7 9.6

19.2

3.8

na
46.2
7.7
t5.4

7.7

t7.4
13.0
îa

30.4
4.3
13.0

11.0
6.8

na
31.0
20.5
15.1

24.2
9.1

na
30.3
t2.1
9.1

9.4
3.8
49.1

11.3

13.2

5.1

13.5

5.8

50.0
3.8

11.5

5.8

8.1

8.1

6r.3
4.8
6.5

4.8

10.0

6.0

72.0
4.0
8.0

0.0

15.2 1.5 9.6 6.5 0.0

Excludes women who had not heard of SABXRS
2 Includes talks, worþlace, organisations

na, not applicable

and where heard but source is missing
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Table 5.12.3 Cases: Main reason for not using SABXRS by Case Type (column percents)

SAMPLE
Spontaneous GP

Main reason for not keeping SABXRS
appointment

Prefers Private mammogram
Batiers

Structural barriers
Perceived barriers
Apathy/no need

External factors
Breast problem
Other clinical problem
Other

2.6
0.0
0.0

7.4
5.t
3.7

FTA
N:39r

5.1

5.1

10.3

76.9

Cancel
N:102'

3.9

5.9
1.8
64.1

FTA
N:1091

Cancel
N:l151

9.6

5.2

4.3
52.2

2t.7
3.5

3.5

4.6

0.9
6.4

73.4

13.1

2.0
2.0

I Excludes women who had not heard of SABXRS or heard but reason is missing

Table 5.12.4 Cases: Main reason for not using SABXRS by Case Type by Attendance
Status at 3lll2l95 (column percents)

SAMPLE
Spontaneous GP

FTA Cancel FTA Cancel

Main reason for not
keeping SABXRS
appointment

Late- Resistant-
adopters cases

N:171 N:221

Late- Resistant-
adopters cases

N:67r N:351

Late- Resistant

adopters -cases

N:54' N:55r

Late- Resistant-

adopters cases

N:59r N:56'

Prefers Private
Batiers

Structural barriers
Perceived barriers
Apathy/no need

External factors
Breast problem
Other clinical
problem
Other

11.8 0.0 1.5 8.6 3.7 5.5 8.5

5.9
5.9

70.6

0.0

4.5
13.6
81.8

4.5

7.5

67.2

t3.4
3.0

8.6
8.6

60.0

14.3

0.0

0.0
0.0
85.2

1.8

12.7

61.8

10.9

3.6

8.5

J.J

50.8

20.3

3.4

10.7

1.8

5.4

53.6

23.2
3.6

1.8

5.9
0.0

0.0
0.0

3.t
3.7

0.0 3.0 0.0 5.t 3.6 5.1

I N, number of responses (ie, not unique women, includes multiple responses)

they 'Probably won't' or 'Definitely v/on't' use SABXRS in next 2 yearc.

Table 5.12.5

Asked of cases who said

Cases: Main reason for not wanting mammogram with SABXRS in next 2

years by Case Type (column percents)

SAMPLE
Spontaneous GP

Reason for not wanting to use SABXRS FTA
N:4'

Cancel
N:371

FTA
N:53'

Cancel
N:62r

Don't like tests/xrays
Don't need./too busy/too much trouble
Perceived barriers
Medical
Other

10.8

10.8

32.4
10.8

35.1

18.9

39.6
13.2
15.1

t3.2

21.0
2t.0
14,5

25.8

11.7

0.0
25.0
50.0
0.0

25.0

N, number of responses (ie, not unique women, includes multiple responses) . Asked of cases who said

they 'Probably won't' or 'Definitely won't' use SABXRS in next 2 years
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Table 5.12.6 Cases: Main reason for not wanting mammogram with SABXRS in next 2
years by Case Type by Attendance Status art3lll2l95 (column percents)

SAMPLE
Spontaneous GP

FTA Cancel FTA Cancel

Reason for not wanting to Late-
use SABXRS adopters

N:l1

Late- Resistant-
adopters cases

N:l61 N:23'

Late- Resistant-
adopters cases

N:221 N:39'

Late- Resistant
adopters -cases

N:22' N:491

Resistant-
cases

N:3'

Don't like tests/xrays
Don't need,/too

busy/too much trouble
Perceived barriers
Medical
Other

0.0
0.0

t2.s
12.5

20.5
41.0

t8.2
13.6

18.4

26.5

0.0
0.0

100.0

0.0
33.3

66.7
0.0
0.0

8.7

17.4

9.1

31.8

43.8
6.3

2s.0

21.1
13.0

39.1

27.3
78.2
13.6

17.9

10.3

10.3

20.4

22.4
12.2

22.7
22.7
22.1

N, number of responses (ie, not unique 'women, includes multiple responses) Asked of cases who said

they 'Probably won't' or 'Definitely won't' use SABXRS in next 2 yearc.

Table 5.12.7 Cases: What would Prompt to have mammogram with SABXRS by Case

Type (column percents)

SAMPLE
Spontaneous GP

What would prompt to use SABXRS FTA
N:21'

Cancel
N:81'

FTA
N:106'

Cancel
N:l03r

Preventive action
Ifreferred by doctor
Symptoms/problems
Other
Nothing

14.3

23.8
38.1

19.0
4.8

8.6

25.9
29.6
29.6
6.2

5.1
28.3
28.3
t7.9
19.8

4.9
35.9
29.1

13.6
l6.s

N, number of responses (ie, not unique women, includes multiple responses) Asked of cases who said

they 'Probably will', 'Probably r¡r'on't' or 'Definitely won't' use SABXRS in next 2 yearc

Table 5.12.8 Cases: What would Prompt to have mammogram with SABXRS by Case

Type by Attendance Status tt 3lll2l95 (column percents)

SAMPLE
Spontaneous

FTA Cancel

GP

FTA Cancel

Late- Resistant

What would prompt 1e u5e adopters -cases

SABXRS N:111 N:101

Late- Resistant

adopters -cases

N:441 N:371

Lale- Resistant
adopters -cases

N:391 N:671

Late- Resistant

adopters -cases

N:431 N:601

Preventive action
If referred by doctor
Symptoms/problems
Other
Nothing

18.2

27.3
36.4
18.2

0.0

10.0

20.0
40.0
20.0
10.0

15.9

22.1
29.5
21.3
4.5

0.0
29.7
29.7
32.4
8.1

1.7
25.6
JJ.J

25.6
7.7

4.5
29.9
25.4
13.4
26.9

9.3

27.9
30.2
20.9
I 1.6

t.7
41.7

28.3

8.3

20.0

they 'Probably will', 'Probably won't' or 'Definitely won't' use SABXRS in next 2 yearc.
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Follow-up of case-control subjects

Table 5.12.9 Witlingness to pay for mammogram (generally) by Sample Type by Case

Type (column percents)

SAMPLE
Spontaneous GP

Amount willing to pay for
maÍìmogram

FTA
N:56

Cancel
N:l19

Control
N:215

FTA
N:155

Cancel
N:148

Conhol
N:254

Nothing
$l-20
$21-40
$> $40
Don't know
Won't have mammogram

32.1

10.7

1.1

21,4
25.0
3.6

24.4
22.7
t4.3
15.1

20.2
3.4

20.5

20.0
9.3

27.9
20.s
1.9

29.0
8.4
5.8

1 5.5

29.0
12.3

25.0
14.2

8.8

16.9

22.3
t2.8

36.6
20.9
6.3

16.1

19.1

0.4

Table 5.12.10 Cases: Willingness to pay for mammogram (generally) by Sample Type by
Case Type by Attendance status at 3lll2l95 (column percents)

SAMPLE
Spontaneous GP

FTA Cancel FTA Cancel

Amount willing to pay Late-
for mammogram adopters

N:30

Resistant- LaIe- Resistant-

cases adopters cases

N:26 N:81 N=38

Lafe- Resistant-

adopters cases

N:75 N:80

Late-
adopters
N:83

Resistant-
cases

N:65

Nothing
$ 1-20

$21-40
$> $40
Don't know
Won't have
mafilmogram

26.7
13.3

6.7
30.0
23.3
0.0

38.5
7.7

7.7
I 1.5

26.9
7.7

24.7
25.9
14.8

11.1

22.2
1.2

23.1
15.8

13.2

23.1
1s.8
1.9

31.3
9.3

6.7

12.0

30.7
4.0

21.3
7.5

5.0
18.8

21.5
20.0

21.7
t9.3
8.4

18.1

22.9
3.6

2t.5
7.1
9.2
t5.4
21.5

24.6
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Invitee Study

CHAPTER 6 INVITEE STUDY

6.1 INTRODUCTION

Part II of this thesis focused on the two recruitment strategies in use at the SABXRS during the

early phase of the program, namely the use of general practitioner (GP) lists and self-referral' As

the Service expanded, and it could no longer rely on spontaneous bookings to fill the appointment

slots available, the electoral roll became the main method to target women. While the GP lists

yielded a higher response rate, there was considerable work involved in the organisational aspects'

During the early phases of issuing electoral roll (ER) invitations the response rate was not far

behind that of GP invitations, hence it was more cost-effective.

However, as Figure 2.1.2 in Chapter 2 shows, the response rate to ER invitations in Adelaide

declined markedly in 1994, particularly in some areas, and there was concern regarding the

continued ability of the Service to fill appointments, The investigator was granted approval to

conduct a survey ofnon-attenders to ER invitations (focusing on reasons for non-attendance); the

initial ethics approval for the case-control study was extended to cover women whose names wefe

obtained from the electoral roll. Approval was also granted to survey non-attenders to re-screen

invitations simultaneously, Given that the Service was moving into the phase where both its success

and sustainability depended on the ability to maintain women as regular clients once they were

recruited this was considered an important and timely aspect to study as well' The surveys were

carried out under the auspices of the University of Adelaide as for the case-control study'

Three separate samples were drawn to represent the three invitation types issued; Electoral Roll

invitation for a first screen, Re-Invitation for first screen and Invitation for Re-screen' Explanatory

details and selection method are presented in the next section (6.2). The results of the interviews

conducted with non-attenders are presented in section 6.3, with summarised tables at the end of this

chapter. The detailed frequencies for the variables studied by clinic and invitation type are listed in

Appendix D3, with variables grouped into five separate tables (D3'1 to D3'5) representing: 1) socio-

demographic characteristics, 2) knowledge and perceptions about mammogfaphy and the SABXRS'

3) exposure to, and history of, mammo$aphy and breast cancer, 4) response to invitation and

reasons for not attending, and 5) intentions about mammography in the future' Where appropriate

comparisons are made between the non-attenders interviewed and attenders matched by invitation

type and invitation date. For these compafisons, chi square tests of significance were performed to

test the hypothesis that non-attenders are likely to differ from attenders on a range of variables'

However, this part of the analysis is limited since attenders were not interviewed; the comparative

data for attenders are based on data collected routinely when women present for screening'

6.2 METHOD

6.2.1 Study Population and Sample Selection

Women issued an invitation in the first quarter of 1995 were the first stage of selection for the

study. Arndale was chosen for inclusion to represent metropolitan Adelaide as over 70o/o of the ER

invitations during this period were issued for that clinic' For a comparison with a country clinic' the
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mobile unit located in Port Augusta was chosen as it was the most distant of the two mobiles and

had a higher number of invitations. Port Augusta is a town with a population of 14,000 persons in

June 1995 (Australian Bureau of Statistics,lgg6c),located about 305 kilometres from Adelaide'

The town itself comprised about 1,180 women aged 50 to 69, the target age group for the SABXRS.

This location services a wide geographical area which included just over 2 000 female residents in

the target age gïoup at that time. The catchment area serviced by the Arndale comprised nearly

22,000 women aged 50 Io 69 atthe time. Figure 6.2.1 shows the location of the clinics and the

geographical catchment area for each. Geographical areas are allocated to clinics on the basis of

Statistical Local Areas (SLA) as defined by the Australian Bureau of Statistics.

Figure 6.2.2 shows the number and outcome of invitations sent to these two areas during this period.

Three types of invitations were issued:

1. First invitation for an initial screen with the SABXRS to target women who had not had any

contact with the SABXRS, using the electoral roll list of women aged 50 to 69 (ER Invitee).

The first screen is referred to as 'Round 1' (R1)'

Z. A second invitation for a Round 1 screen with the SABXRS to women who had not responded

to a previous ER invitation, or who made a Spontaneous appointment which they did not keep

(Rl Re-invitee). Rl Re-invite letters are sent 12 months following the initial electoral roll

invitation or spontaneous appointment missed for women in Adelaide, and at 2 yeats (when the

van revisits) for mobile clinic clients'

3. An invitation for a second screen with the SABXRS, two years following the first screen (Re-

screen Invitee), issued only to women aged less than 70'

All invitations include a suggested date but no time. In order to secure an appointment the woman

was required to telephone the service. This contrasts with the earlier GP invitations (Chapter 3)

which included a date and time, and where no action was required by the woman to confirm the

appointment.

In port Augusta, the sample included invitations to women from three SLAs in the catchment area

(port Augusta town and the two proximate SLAs) while the van'ù/as in Port Augusta for its second

visit early in 1995. In Amdale, invitations were included in relation to appointments over a similar

time period, but January was excluded as few invitations were issued.

All 3 invitation types were included for Port Augusta, but for Amdale Round 1 re-invitations were

excluded as very few were issued. The number of invitations issued in the selection period by clinic

and invitation type, and the outcome of those invitations is shown in Figures 6.2.3 to 6-2.7 '

It can be seen that in Arndale only 20o/o of women issued an ER invitation (ER Invitees) actually

attended in response to the invitation (defined as an attendance within 90 days of the invitation

date), and 20%o of women who made an appointment failed to keep it. Further, only 560/o of women

issued a re-screen invitation (Re-screen Invitees) attended, and the proportions were even lower for

the two largest SLAs which were closest to the clinic, Hindmarsh-Woodville (40%) and Port

Adelaide (34%). These sLAs have a higher proportion of non-English speaking women than the

average for Adelaide (data presented in section 6'3 ' 1 below)'

For port Augusta 75Yo ofRe-screen invitees attended. However, attendance was recorded for only

35yo ofER invitees and25%o of Rl Re-invitees. Further, as would be expected, attendance was
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related to distance. For the ER invitees,l2o/o of women from the Roxby Downs SLA and 7Yo of

those from the Unincorporated Far North attended, areas that are significant distances from Port

Augusta (see Figure 6.2.1). However there was no difference for the SLAs in and around the town

of Port Augusta (52%o attended from both Port Augusta and Kanyaka-Quom and 47%o from Mt

Remarkable). For the Re-screens, although attendance was lower for the distant SLAs, 640/o of the

v/omen from the Unincorporated Flinders and 50% from the Unincorporated Far North attended,

showing a high level of commitment to screening amongst these women after they join the program,

despite the distance they need to travel.

The No Response outcome category,which comprised rù/omen who were invited but did not respond

in any way to the invitation, was chosen as the next stage of selection. The catchment area for Port

Augusta is vast (see Figure 6.2.I), thus the distant SLAs were excluded. However, the number of

target women residing in these are quite low;23 in Carrieton,3T in Hawker, 50 in Roxby Downs,

76 in Unincorporated Flinders Ranges, and, 205 in Unincorporated Far North, the latter being

spread over half the State (Aushalian Bureau of Statistics, 1996c). For the remaining three SLAs in

port Augusta, a significant proportion of the potential sample was excluded on the basis of having

only a postal address. After these unavoidable exclusions, all remaining cases were included for

port Augusta. For Amdale half of the ER and all the Re-screen non-responders were included.

6.2.2 Survey Method and Response Rates

The main aim of this study was to focus on reasons for non-attendance following the issue of an

invitation to attend for the first time or to re-attend. Only non-attenders were interviewed. The

investigator planned the study and designed the questionnaire using the same wording and

categorisations as for the case-control study questionnaire (Chapter 3) where appropriate'

The survey entailed personal interview in the home. Although the cost of surveying these women

was relatively high, particularly in the country area, iL was considered warranted to ensure a high

response rate, particularly given that the selected women had made no contact at all with the Service

(No Response outcome category). The survey aimed to probe in detail the reasons for not taking up

the offer of a mammogram with the SABXRS. It also repeated a number of the questions included

the case-control study, hence in order to make valid comparisons the method of collection was

preferably the same (otherwise complex testing and adjustment for survey method would be

required) and the wording identical. A section of questioning was also included to allow

comparison with women who had attended matched by invitation type and date' This comprised

questions that the Service collects from attenders on presentation to the Service for a mammogram

about current and past breast problems and personal and family history of breast cancer. For these

questions, the non-attenders surveyed were asked to refer to the time they received the invitation so

that the responses related to the same period for both attenders and non-attenders; that is breast

problems which developed since the invitation date were excluded. The questionnaires are included

in Appendix G.

Interviewers were provided with lists of selected cases gïouped geographically, and for Port

Augusta given a map with selections marked on it. Figures 6.2.3 to 6.2.7 also provide details of the

final response to the survey. It can be seen that from 9% (Arndale ER) to 27o/o (Arndale Rl Re-

invite) of the sample was found to be out of the scope, either on the basis of ineligibility for this
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study or for screening with the SABXRS per se. Overall, 20Vo of those classified as 'Out of scope'

were deceased, and 80% of the deceased were amongst the ER sample, which reinforces the

problems in using the electoral roll identified in Chapter 1. Of the overall 'Out of scope' cases'

387o were due to incorrect or insufficient addresses, some being vacant houses, and 37%o due to

selection error. These latter were cases where the interviewer discovered that the woman had

recently had a mammogram at the SABXRS. However, it was found that most of these women had

a mammogram in the period between selection and interview. Two of the 'Out of Scope' cases

were males; this also is an error from the electoral roll since the list supposedly includes only

females aged 50 to 69.

The other major source of sample loss resulted from women no longer being resident at the address

on the electoral roll for ER and Rl Re-invite cases and on the SABXRS database for the Re-screen

cases. Women who moved to a known address within the area were traced and interviewed,

therefore the total proportion who actually moved was higher than indicated in these figures' These

data also indicate that only a small proportion of undelivered letters are returned to the SABXRS,

given the relatively low Return to Sender numbers in Figures 6.2.3 to 6.2.7.

The sample that was potentially contactable after excluding the 'Out of Scope' and 'Moved' (to an

unknown or distant address) is labelled 'POTENTIAL CONTACTS' in Figures 6.2.3 to 6.2'7. It

can be seen that a proportion of these were lost due to no contact after several attempts by the

interviewer. Of those who were contacted, from 85% (Arndale ER) to 92% (Arndale R1 Re-invite)

were interviewed. The refusal rate ranged from 5.6Yo (both Amdale and Port Augusta Re-screen) to

lZ.3% (Arndale ER). The small proportion classified as 'Unable to interview' were for the

following reasons; bereavement (13%), illness of the subject (47%), illness of a family member

(7%) andlanguage difficulty (33%). All the language cases (5 in number) were from Arndale'

It was considered important to include as many women as possible from the outlying areas in the

survey, to determine whether the problem of access due to distance was an important barrier to

attending. However, the cost of the interviewer returning to the outlying areas meant that the

number of calls was necessarily limited; for the non-contacts in the town of Port Augusta, between 2

and 7 calls were made (average : 4) in an attempt to contact a resident, whereas for the two outlying

SLAs only I or 2 calls were made (average: 1.6). In contrast, for the Hindmarsh-Woodville SLA

in the city between 1 and 10 calls were made with aîaYerage of 6'5'

6.2.3 StatisticalAnalysis

The results presented in this chapter are largely descriptive, since the focus was on non-attenders

and no hypotheses were drawn regarding non-attenders from the two regions. Rather, the regions

were selected to represent an Adelaide and a country clinic, with the intention of using the

information gained to inform recruitment strategies. For this reason, the next two sections assess

the representativeness of the samples to determine the generalisability of the findings.

Results from the interviews with non-attenders are presented in tables by variable groupings

showing frequencies and proportions. All five non-attender groups are presented in the tables and

these are examined for general pattems rather than statistical significance. A l0% difference is

considered indicative of variation between the groups. Bivariate analysis was performed to
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determine whether certain variables were related to intentions regarding future mammography,

using the odds ratio as the measure of association (Table 6'3'8)'

Where comparisons are made befween attenders and non-attenders the chi-square test of

independence is used, except for tables with cells of < 5, in which case Fisher's Exact Test is used'

The hypothesised direction of association follows that predicted from the literature and that of the

case-control study.

6.2.4 Assessment of Bias Between Selected and Not Selected Non-attenders

The representativeness of the sample from which conclusions are drawn is a critical consideration in

any study. This section compares non-attenders selected for inclusion in the survey ('Selected for

Survey' in Figures 6,2.3 to 6.2.7) with all other non-attenders from the invitations issued in the

study period. The latter includes the balance of non-attenders from the No Response outcome

category, as well as those from the Cancelled, Return to Sender and Made Appointmenl outcome

categories (: Invitations Sent - (Attended + Selected for Survey)). From the previous section it was

shown that a proportion of those selected for survey were in fact out of scope, either in terms of

eligibility for the study or for a mammogïam at the SABXRS. However, this would also apply to an

unknown extent to non-attenders not selected for survey. Hence, for this comparison no exclusions

were made for either group. Differences in the frequencies of > 10% is used as an indicator of

possible bias.

The only details provided by the Electoral Office are age and address, hence no other information is

available on which to compare the ER and R1 Re-invite cases. As indicated above SLA (address)

was a criteria for selection, particularly for Pt Augusta due to distance. For Arndale, ER invitations

were issued only for the SLA of Hindmarsh-Woodville during the selection period, and while the

Re-screen sample was spread over Adelaide (and some outside), about half the non-attenders

overall were from the two closest SLAs (Port Adelaide and Hindmarsh-Woodville)' As expected,

the more distant SLAs had a higher proportion of Not Selected cases, being excluded outright if
outside Adelaide or being more difficult to contact. These more distant SLAs also had higher

proportions of non-attenders in the Cancelled, Return to Sender and Made Appointmenl (but did not

keep it) outcome categories, or conversely the proximate SLAs had a higher proportion in the No

Response category.

Comparing the Selected and Not Selected cases on age, it can be seen from Table 6.2'l that the age

groupings of Selected and Not Selected cases within each clinic are very similar for the ER and Rl

Re-invite cases. However, the Selected Arndale Re-screens are younger than the Not Selected

cases, while the reverse is true for Port Augusta. These age differences for Re-screens reflect

underlying SLA differences for both clinics. The two main SLAs (Port Adelaide and Hindmarsh-

woodville) from which the sample was drawn in Arndale has a younger population than Adelaide

as a whole (see Table 6.3.1), while the town of Port Augusta is older than the distant SLAs which

were excluded and represent a vast area of northern South Australia, including Roxby Downs (an

expanding mining town, hence a young population), and the remote areas (including mining,

farming areas).
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For the Re-screen sample additional demographic variables (collected at the first screen) are

available for comparison. Port Augusta has a high proportion of aboriginals while the Arndale area

has a high proportion of migrants (both compared with regional and state averages, see Table 6.3 . 1).

Comparing Selected and Not Selected cases on these variables (not shown), in Port Augusta the

proportion of aboriginals was higher in both the Selected (9%) and Not Selecte d (6%) non-attenders

than the overall proportion for the region (5%). For Arndale Selected non-attenders had a higher

proportion who speak alangtage other than English at home (37%) than Not Selected cases (16%).

However, this represents underlying SLA selection differences in that the two close SLAs for

Arndale are high migrant areas. This also explains the higher proportion of non-attenders overall in

the No Response outcome category for the SLAs close to Arndale; it would be expected that women

who speak a language other than English at home would be more likely to simply ignore or not

respond to the invitation rather than telephone to cancel or make an appointment (this was also

found in the case-control study).

In summary, differences in SLA distributions basically reflect the selection process and age

differences represent underlying population variations in age by SLA, which in turn reflect distance

from the clinic. Overall for Arndale, it can be concluded that the Selected non-attenders represent

all non-attenders for the SLAs of Port Adelaide and Hindmarsh-Woodville, but the populations in

these SLAs are younger and more likely to speak a language other than English when compared

with the whole of Adelaide. For Port Augusta the Selected non-attenders represent the populations

within the three main SLAs from which the cases were selected, but were older than the other SLAs

comprising the catchment area for this clinic.

6.2.5 Assessment of Bias Between Interviewed and not Interviewed Non-
attenders

Within the 'selected for Survey' cases, those Interviewed were compared with those Not

Interviewed in the same way as the above analysis. Cases found to be out of the scope by the

interviewers were excluded. As would be expected the distant SLAs had a higher proportion of Not

Interviewed cases, primarily due to the cost of call-backs as indicatedin6.2.2 above.

For both Amdale and Port Augusta the age distributions were similar for the ER and R1 Re-

invitations (see Table 6.2.2). An unexpected finding was the proportion of women aged 70 to 73

amongst the Arndale ER sample (I9J% of Interviewed cases and 16.7o/o of Not Interviewed cases)

given that the ER lists provided to the Service only include women 50-69. Inquiry with the Service

found that this resulted from the use of an outdated ER file for Arndale. This raised questions as to

whether the use of an old file may have contributed to the low response to the ER invitations in

Arndale. However, the investigator was provided with data that showed that response did not

improve for later invitations when an updated file was obtained; that is, the low response to ER

invitations was still very much an issue in Arndale in late 1995.

For the Re-screens, the Interviewed cases were younger than the Not Interviewed for Arndale, but

for port Augusta the Interviewed cases were older. Both represent underlying SLA differences

resulting from fewer interviews in the more distant SLAs that are difficult to contact. As indicated

above the more distant SLAs for Arndale were older, and the reverse was the case for Port Augusta.
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Amongst the Re-screen cases the additional variables of language spoken at home and aboriginality

were also examined. For Port Augusta both the Interviewed and Not Interviewed samples had the

same proportion of aboriginals (8%), but for Arndale there were more women who spoke a

language other than English at home amongst the Interviewed cases (42%) than the Not Interviewed

(32%) cases. This reflects underlying high rates of non-English speaking (NES) women in the

proximate SLAs, but also shows that language was not a barrier to interview, and the advantage of

the personal interview method. Despite speaking a language other than English with their families'

some women spoke English well enough to be interviewed in English, while for others an

interpreter was used.

Other variables available for Re-screens from the first screen relating to past use of mammography

and history of breast disease were also examined for Re-screens. The only notable difference was

in the proportion who had had a mammogïam prior to their first screen at the SABXRS amongst the

Port Augusta Re-screens; 8% of the Interviewed cases had a prior mammogfam compared with 19%

of the Not Interviewed cases.

In summary, the Interviewed sample differs from the Not Interviewed sample in terms of residential

area alone for the Round 1 samples in both Arndale and Port Augusta, but differs in terms of both

residential area andage for both Re-screen samples' The higher proportion of Not Interviewed Re-

screen cases with a history of mammography in Port August a, may suggest that they have returned

to the private sector or stopped having mammograms, and while this proportion is based on a small

number of cases, it should be considered as a possible bias'

6.3 RESULTS

6.3.1 I)emographic characteristics: comparison of sample of Non-attenders

with Attenders, Regional and State Populations

This section compares the demographics of the Non-attenders interviewed in this study with data

available for Attenders matched by invitation type and invitation date for women aged 50-69' It

also compares these gïoups with the overall population of women aged 50-69, both from the region

and the state, using the Estimated Resident Population (ERP), June 1995 (Australian Bureau of

statistics, 1996c), the closest estimates available to the selection period' Data other than age are

based on Australian Bureau of statistics 1996 census data (customised tables)' The purpose of

these comparisons is to be aware of differences in the study population when drawing conclusions'

The ABS data relate to all women living in the region, and hence will include women not listed on

the electoral roll.

The data for age, aboriginality and NES status are presented in Table 6'3 ' 1 ' For age differences' the

split between 50-59 versus 60-69 was examined. For the Amdale ER sample (drawn from the sLA

of Hindmarsh-woodville), both Non-attenders and Attenders had a lower proportion of women in

the younger age gfoup (39% anð, 44o/o tespectively ) compared with the overall SLA population

(4g%). This suggests that the younger migrant women may be missing from the electoral roll'

Based on the ERP in June 1995 for this sLA,l2.3% of women aged 50-69 were missing from the

ro1l.
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For the Port Augusta ER sample, both Non-attenders and Attenders had markedly higher

proportions in the younger age group (81% and90%) than the region (57%). This may suggest that

the ER excludes older women. However, this was the second time the van visited Port Augusta, and

79% of those on the Roll had already attended the SABXRS (hence, ER invitations were ìssued only

to the remaining 2l%o). When comparing the overall number of women aged 50-69 on the ER list

obtained from the Electoral Offrce (in September 1994), with the June 1994 EPR (Australian

Bureau of Statistics, 1995), 4.7o/o were missing from the three SLAs combined from which the

sample was drawn.

Considering the age breakdown (50-59 versus 60-69) for the Re-screen samples, the proportion of

younger rù/omen for Amdale Non-Attenders and Attenders was similar (55Yo and 53olo respectively),

both a little higher that the regional figure (49%). However, for Port Augusta, the Non-attenders

were signif,rcantly older (only 39% 50-59) than both Attenders (56%) and the region (57%)' This

suggests that older women are less likely to re-attend.

Regarding aboriginality, overall only a small proportion (0.05%) of the Arndale region is aboriginal,

while the proportion for the Port Augusta region is 4.7o/o compared with 0.6% for the state. The

proportion of aboriginal women is significantly higher in Non-attenders (14.8o/o) than Attenders

(3.5%) for the ER invitees in Port Augusta, but this is based on a small number of interviewed ER

Non-attenders (aboriginality is not known for the Not Interviewed non-attenders)' The proportions

for the R1 Re-invitees in Port Augusta indicate that a high proportion of aboriginal women who did

not respond to a first ER invitation did so on the second invitation; Il.9% of in the Re-invite

Attenders were aboriginal. For the Re-screens in Port Augusta (based on reasonably large numbers)

the proportion of aboriginals in the Attenders was only 2.5o/o compared with 8% for Non-attenders

indicating a problem in maintaining attendance amongst aboriginal women.

While aboriginal women are over-represented in Port Augusta, Arndale is over-represented in the

proportion of women who speak a language other than English at home (referred to as NES or Non

English Speaking). Overall, 37o/o of the Arndale population of women aged 50-69 are NES,

compared with20%o for Adelaide and 16o/o for South Australia. However, the proportion of NES

women for both ER Non-attenders (25%) and Attenders (24%) is lower than the region, indicating

both a lower level of recruitment, but also the fact that migrants are under-represented on the

Electoral Roll. The breakdown of migrants by country of birth shows that those from southem

Europe in particular are under-represented in both Non-attenders and Attenders for Arndale' For

Re-screens the proportion of NES women is lower (24%) among Attenders compared with Non-

attenders (40%) and the two SLAs from which most of the sample was drawn (32%), indicating a

lower likelihood of returning for a second screen.

Other demographic data collected at interview are in Appendix D3, Table D3'1, which lists the

specific language and country of birth of interviewees. Overall Port Augusta is a low socio-

economic area, andboth clinics have low proportions of women with post-school qualifications' A

high proportion of the Port Augusta ER sample wefe employed (35%) compared to all other goups

(15.5% to l7.5o/o), suggesting that they are perhaps less financially secure and need to work, given

the low status of the area generally.

In summary, the electoral roll for Arndale is deficient, missing l2o/o of 'women aged 50-69, and

those missing are more likely to be younger lvomen (50-59 than 60-69) and non-English speaking

225



Invitee Study

(NES). However, not only are NES women less likely to be invited to Amdale (by not being on the

roll), but also are less likely to re-attend after having an initial screen with the SABXRS. The use of

the electoral roll is less problematic for Port Augusta, but the failure of aboriginal and older women

to return for a re-screen may be an issue.

6.3.2 Knowledge and Perceptions about Mammography and SABXRS

Table 6.3.2 below summarises Table D3.2 in Appendix D3. Overall95% of the Round I (ER and

Rl Re-invite) sample had heard of mammography and over 800/o had heard of screening. However,

about 10% of both Re-screen samples said they had not heard of mammography performed for

screening purposes, despite the fact that they had had one with the SABXRS.

The Port Augusta ER sample had the lowest proportion who knew of one or more benefits of

mammography at 54%o compared withT6Yo for the Arndale ER sample. However, amongst women

who knew of benefits, a higher proportion of the Port Augusta ER sample specified more than one

benef,rt (64%) compared with only l7%o of the Arndale sample. Ovet 65o/o of the Rl Re-invite

sample also knew of benefits. For the re-screens, only 88% of the Arndale sample and 95% of the

Port Augusta sample knew any benefits, even though they had been screened at the SABXRS, and

most only mentioned one benefit for both samples. For the Round 1 samples combined, the most

commonly mentioned benefit (without prompting from the interviewers) wasnrNo BREAST CANCER

EARLv, reported by 82% of Arndale and93%o of Port Augusta women who knew of benefits. Other

bCNEfitS MCNtiONCd WCTC FINDS LUMP CANT FEEL, INCREASED CHANCE OF CURE, DECREASED

CHANCE oF LosING BREAST and, pEACE oF MIND (see Appendix D3, TableD3.2 for details for each

sample).

A higher proportion of the Port Augusta Rl Re-invite sample knew of problems with

mammography (37%) than both the ER samples (29% for Amdale and I9o/o for Port Augusta). The

respective proportions for Re-screens were 33o/o for Arndale and 43o/o for Port Augusta' Amongst

those who knew of problems, the Port Augusta samples were more likely to mention more than one'

Overall, the most common problem mentioned (unprompted) by the Round 1 samples was PAIN,

mentioned by 45% of Non-attenders who knew of problems, but only 38% of these women had had

ever a mammogïam. The next most common problem \¡/as UNCOMFORTABLE, mentioned by 35o/o'

and of these only 26o/ohad ever had a mammogïam. Thus, these perceived problems were mostly

not based on actual experience for women never screened by the SABXRS. Overall, the most

common problem mentioned by the Re-screen samples combined wasLTNCOMFORTABLE, mentioned

(unprompted) by 39% of non-attenders who knew of problems. The next most common response

\¡/as pAIN mentioned by 3lo/o, followed by PUSHING AND SHOVING mentioned by 77V,. Other

problems mentioned .were EMBARRASSMENT (6%), OOUsN'T FIND ALL CANCERS/INACCURATE (3%),

RADTATT9N (3Yo), andcAUSES CANCER (2%). Appendix D3, Table D3.2 provides a detailed list.

The two regions differed in the proportion of Round 1 invitees who had heard of the SABXRS

before receiving the letter of invitation; 8l% of the Port Augusta Round 1 samples combined and

58% of the Amdale sample. For the Round 1 samples, the main source of information about the

SABXRS for those who had heard of the SABXRS was Television mentioned (unprompted) by

52% of the Port Augusta women and 45o/o of the Amdale women. The next two most frequently

reported main sources were Friend/relative (19%o for Port Augusta and 28o/o for Amdale) and for
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Newspaper (8% and 6%). The proportions for other sources were quite small, but a full list of

responses is shown in Appendix D3, Table D3.2. These include magazines, seminars' work

associates and SABXRS pamphlet. very few'ù/omen mentioned a doctor.

The Re-screen samples were also asked an open ended question about sources of information about

the sABXRS. As with the Round 1 samples, the most commonly mentioned soulce amongst

women who had heard of the SABXRS was Television, referred to by 55%o of Arndale women and

34%o of PortAugusta women. For Arndale the next two most common sources were Doctor (12%)

and Relative/friend (9%), while for Port Augusta they were Newspaper (24%) and SABXRS

pamphlet (Il%). For Port Augusta 'Newspaper' was more likely to relate to a local paper as with

the Rl samples. Television also remained the predominant main source' mentioned by 59% of

Arndale women and 44o/oof port Augusta women. The full list of responses is shown in Appendix

D3, Table D3.2,

when asked specifically if they knew that the van was located in Port Augusta from January to

March of 1995, most Port Augusta women said they had seen the van (95% ror the Round 1

samples and 98o/o for Re-screens). However, for Amdale only 26o/o of the ER sample and 460/o of

the Re-screen sample knew the location of any of the SABXRS clinics in metropolitan Adelaide

(variable KNow clrNrc LocATroN). This is despite the fact that the Arndale clinic is located in the

major shopping centre for the region, facing the car park, although this may still not be as prominent

as the mobile van in port Augusta. For the Re-screens it is understandable that such a high

proportion of the Arndale sample did not know the location since the clinic at which they had their

last mammogfam no longer existed' However, it shows that they did not notice the detail in the

letter which specihed the new location, suggesting they made a conscious decision not to re-attend'

For the AGE MOST AT RISK var\able, a low proportion (8% overall) of the three Round 1 samples

combined nominated the correct category 'In her 60s" with only 9o/o of the women actually aged

60-69 and 3%o of women aged 50-59 nominated this; the most common fesponse was 'Don't know'

(44%). For the Re-screens the proportion nominating the older 'In her 60s' category was even

lower with only one woman from each clinic nominated this. The most common fesponse was also

'Don't know'.

For the variable INCIDENCE OF BREAST CANCER, the highest fesponse was also in the 'Don't know'

category for all samples, with less than a quarter of the sample nominating the correct category (1 in

15). As for the previous variable, Re-screens weÍe no more knowledgeable than Round 1 women'

The finding that such a high proportion of non-attenders perceived benefits in having a

mammogram begs the question as to why they did not respond to the invitation. Table 6'3'3 shows

the results of cross-tabulating KNOW BENEFITS OF MAMMOGRAPHY with mammography behaviour'

past and intended, For the Re-screens and the Port Augusta Round 1 samples no association was

found, that is, there was no relationship between knowledge of benefits and past mammography or

intentions about having future mammogfams. However, for the Amdale ER sample knowledge of

the benefits of mammography was significantly related to the other variables; those who knew

benefits were more likely to have had mammography outside the SABXRS (40%) compared with

those who did not know of any benefits (7o/o),motelikely to say they would have a mammogram in

the next 2years(74% versus 26%),and for this to be with the SABXRS'
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6.3.3 Exposure and History of Mammography and Breast Cancer

These dataare summarised in Table 6.3.4. Overall, amongst the Round 1 samples only 3lo/o of non-

attenders from both regions had had a doctor suggest a mammogïam to them, the proportion being

much lower for the Rl Re-invitees (10%) than the ER samples (37% fot Arndale and 46Yo for Port

Augusta). For the Re-screens it was quite high in the cily (74%), but only l7%o in Port Augusta.

This would be due to the method of recruitment for their Round 1 screen with the SABXRS. Most

of the Amdale women ,were self referred (a high proportion probably on a doctor's

recommendation) whereas the Port Augusta Re-screens would have been sent an invitation from the

electoral ro11 when the van first visited. A small proportion of the Round 1 samples were

specifically told by a doctor that they did not need a mammogram, but none of the Re-screens.

EVER HAD MAMMOGRAM refers to mammography outside the SABXRS; for the Re-screens this

relates to having a mammogïam prior to their mammogram with the SABXRS' For Arndale it can

be seen that about a third of both the ER sample and the Re-screen sample had had a mammogram

outside the Service prior to their first invitation/appointment with the Service. On the other hand,

for Port Augusta, about a third of the ER women had been screened elsewhere, but less than 10% of

both the Rl Re-invitees and Re-screens. Both these latter two groups would have been sent an ER

invitation two years previously, at a time when mammography was less prevalent overall in Port

Augusta than Adelaide. About half the Port Augusta ER sample had their mammogram in Whyalla,

the closest town with a mammography machine some 100 kilometres a\¡/ay, while the rest mostly

travelled to Adelaide.

The Re-screen non-attenders were asked if they remembered their last mammogram with the

SABXRS and their reason for having that mammogïam (not presented in Table 6.3.4; details in

Appendix D3, Table D3.3). All remembered their last mammogram with the SABXRS. However'

the reason they gave for having that particular mammogram varied significantly' For Amdale,

about 90%o said either in response to a letter from the SABXRS or because a doctor suggested it

(about equal proportions for each), whereas for Port Augusta, the main response was a letter (69%)

followed by the facL thalthey saw the van in town (9%), with only 5o/o at the suggestion of a doctor.

These data correlate with the low proportion in Port Augusta who responded in the affirmative to

the specific question asking if a doctor had suggested a mammogfam (on SUCCnSreo

MAMMOGRAM),

The Re-screen sample was also asked if they had had a mammogram outside the Service since their

last mammogram with the SABXRS (variable MAMMOGRAM ELSEWHERE SINCE BXRS) - a small

proportion had, mostly for diagnostic purposes. For the Round 1 samples, about half had had their

last mammogfam for diagnostic purposes and a significant proportion had it over two years ago,

indicating that they would have been due for a mammogram when the invitation was issued on the

basis of the SABXRS recommendations. It should be noted that for new clients, the SABXRS

accepts women who have had a mammogram over 12 months ago. A lesser time gap is acceptable

for country clients to allow them to enter the two year visit cycle of the mobile in a particular

location. Hence, most of those who had had a mammogram would have been accepted at the time

of the invitation,

OverT0o/o of the total Round 1 sample and 80% of the Re-screens knew someone who hadhad a

mammogram. Over 600/o ofthe total Round I samples and Re-screen samples knew someone with
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breast cancer. Over l5o/o of the Round 1 samples combined had a family history of breast cancer'

although only 4o/o had a first degree relative (mother, sister or daughter) with breast cancer; even

fewer had a ,very strong family history' as defined by the SABXRS (see note 6, Table 6.3.4)' A

higher proportion of the Re-screens had a first degree relative with breast cancer (9o/o).

Other variables relating to personal history of breast cancer and breast problems indicate that a

small proportion of the Re-screen non-attende rs (4%) had a breast lump at the time of the invitation'

None of the Rl Re-invitees did so, but a higher proportion of ER non-attenders from Port Augusta

stated that they had a lump they could feel at the time the invitation was issued (15%) than Arndale

(3%). Although numerically only 10 ER women had a lump, all these women had had a previous

mammogfam, and seven said they 'Definitely will' have another mammogram within 2 years' but

only one woman intended to have her next mammogïam with the SABXRS. Although, the Service

discourages women with symptoms from attending, most women with lumps who telephone the

service are accepted after speaking to a nurse or medical officer, as the 'lump' is not considered

indicative of breast cancer (for example 'lumpy breasts'). Even after this screening by nurses or

medical officers, a high proportion of women report lumps on the form completed on presentation

for a mammogram. For example, of the Attenders who answered 'Yes' to having a current lump in

their breast which they could feel, 46o/o were considered not significant by the nurses/medical

officers who sight the forms of women who report symptoms, and these cases were ultimately

recoded as asymPtomatic.

A number of the variables included in this section were also collected for women who attend the

SABXRS, and these were asked in exactly the same manner in the survey to enable a comparison

with attenders from the same invitation list. These are listed in Table 6.3.5, the same definitions

applying as for Table 6.3.4. The variable EVER HAD MAMMOGRAM for Attenders refers to

mammogïams prior to their mammogfam at the SABXRS' For the Round 1 group' there was a

statistically significant difference between Non-attenders and Attenders for the Rl Re-invite group

(10% of Non-attenders and 24%o of Attenders had mammogram), but not for either of the ER

gfoups. The only other significant difference for the Round 1 groups (where a test could be

performed) was for HAD BREAST CANCER for the Arndale ER group; Non-attenders were more

likely to have had breast cancer, not an unexpected result given the policy of the SABXRS' It

should be noted that about l5%o of allthree Round 1 Non-attender samples reported a family history

of breast carrcetbut none of the Attenders. Of those with a family history, 44%o of the Arndale Non-

attenders had ever had a mammogram, 60'/o ofthe Port Augusta ER Non-attenders, but only 9o/o of

the R1 Re-invite Non-attenders. For the Re-screens a similar pattern is shown with regard to family

history; abotÍ20o/o of Non-attenders had a history but virtually none of the Attenders' This group

of Non-attenders had however had a mammogfam with the SABXRS. One could postulate as to

whether these women were encouraged by their doctor to go privately or whether they felt re-

assured by a negative screen during the previous round. Non-attenders were asked at interview

about their intention to have a future mammogram; 8i% of the Re-screen non-attenders with a close

family history stated that they 'Definitely will' have a future mammogram and a further 15%

suggested they may have one (not necessarily with the SABXRS)' Hence' it appears that the high

risk group are not being missed, but may have decided to move to the private sectof, which is quite

acceptable given that a Medicare rebate is available for them.

229



Invitee Study

6,3.4 Response to Invitation and Reasons for Not Attending

Table 6.3.6 summarises Table D3.4 in Appendix D3. It can be seen that a high proportion of

women remembered receiving the invitation, except for the Port Augusta Re-screens (only 64%

remembered). of those who did remember, the overwhelming majority were happy about receiving

an invitation. Further, there was no difference by age or NES status in this regard' This indicates

that women accept these methods of recruitment, both as a first approach with a letter that informs

them that their name was obtained from the electoral roll and as a second approach to those who

failed to respond to the first. The few who were not happy gave the following reasons' own

responsibility, privacy, fear of mammogram, don't want a mammogÏam and poor health'

The other two variables in Table 6.3.6 collate the reasons given for not making an appointment with

the SABXRS in response to the invitation. The first lists all reasons (30%o gave more than one

reason) while the second lists the main reason for each woman. For the main reason, it can be seen

that the Arndale ER sample was more likely to mention barriers than the Port Augusta ER sample'

In particular, a high proportion of women from Arndak @2%) saw no need to have a mammogfam

(,Apatþ/no need,) while a further 150lo mentioned Perceived barriers. The Rl Re-invite Port

Augusta group was similar to the Arndale ER group in this regard, with 43o/o in the 'Apathy/no

need' category and l3o/o in 'Perceived barriers''

For the Re-screens about half of both groups specified External factors as the main reason ('Other

clinical problem' or 'other" the latter mostly being away on holiday or family commitment), but the

port Augusta sample more likely to specify 'Perceived barriers' (22Vo versus 7o/o fot Amdale)' This

suggests that the Port Augusta women may have been more disenchanted by the previous

experience than the Arndale women.

Reason for not making an appointment was also examined by SLA (not shown)' As would be

expected it was found that a higher proportion of the small number of women interviewed from the

distant SLAs stated 'Too far' as their reason for not making an appointment'

6.3.5 Intentions

The variable WOULD HAVE ANoTHER MAMMOGRAM in Table 6.3.7 (which summarises Table D3'5

in Appendix D3) shows that over 80% of the ER invitees who had had a mammogram would have

another one, as would the Re-screen non-attenders. This was not the case for the Rl Re-invite

sample where only 38% of those who had had a mammoglam said they would have another one

(bearing in mind the small number who had had one in the first instance). The main reasons given

for not having another mammogram were 'Too much radiation' and 'Not needed' (see Appendix

D3, Table D3.5 for details). of the Round 1 women who said they would have another

mammogram only 49o/onominated the sABXRS, with a further 1i% being unsure as to where they

would have their next mammogram.

wHo woulD INFLUENCE refers to the question "'who, if anyone, would influence you in deciding

whether or not you would have a mammogram?", aîd was asked of the whole sample' It can be

seen that a considerable proportion stated that 'No-one' would influence them, which can be

interpreted as they would make the decision themselves. The highest proportion in the 'No one'
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category were the Rl Re-invitees with 86%o stating that no one would influence them, but for all

gtoups the proportion in this category was higher for Port Augusta than Arndale' About 40%o of

both ER groups said they would be influenced by a doctor or other health professional (only 2 inthe

latter group), a contrast with the 5%, for the Rl Re-invite group. For the Re-screens 48% of Amdale

women stated a doctor would influence them, but only l4o/o of the Port Augusta women. This may

suggest greater independence in country women, but also reflects past experience; a high proportion

of the port Augusta Re-screens had previously accepted the ER invitation issued when the van first

visited, and hence did not require a doctor's prompt.

v/ILL HAVE MAMMocRAM wITHIN Two yEARS was asked of all women regarding intention to have a

mammogram (any.r;vhere) in the next two years. For the Round 1 women, 44o/o of the Arndale ER

sample, 460/o ofthe Port Augusta ER sample, and only t2%o of the R1 Re-invite sample were very

confident ('Definitely will') about having a mammogram within the next two years. A' firther 20o/o

of the Amdale ER sample, 23o/o of the Port Augusta ER sample and 36%o of the Rl Re-invitees

suggested they 'Probably will'. However, from the variable WILL HAVE MAMMOGRAM V/ITH

SABXRS, it can be seen that less than half of all three Round 1 groups would commit themselves to

using the SABXRS within the next two years. The relationship between main reason for not

making an appointment and intention to use the SABXRS is varied. For all three Round 1 groups

combined, the proportion who intended to use the SABXRS according to main reason for not

making an appointment (data not shown) were; 380/o for 'Private mammogram', 1007o for

,structural barriers', 25o/o for 'Perceived barriers', 60%o for 'Apatþ/no need" 6%n for 'Breast

problem', 53%o for'Other clinical problem' and 70o/o for 'Other'. Most women who had had a

mammogram intended to continue with the private sector.

For the Re-screens wtLL HAVE MAMMOGRAM WITHIN TwO YEARS shows that 79%o of the Arndale

women and 630/o of the Port Augusta rù/omen would commit to 'Definitely will' with a further 12o/o

and 25yo respectively saying they 'Probably will'. Only 9% of the Arndale and l1%o of the Port

Augusta Re-screen sample stated they 'Definitely won't' or 'Probably won't' have a mammogram

within the next 2 years. This contrasts with 30o/o for the Arndale Round 1 sample and 45Yo for the

port Augusta Round 1 samples. A high proportion of the Re-screen women intended to have

another mammogram with the SABXRS in the next two years (89% for Arndale and 84%o for Port

Augusta), and this corresponds with the findings from the previous section that they mostly gave

practical reasons for not making an appointment. All women who were away on holidays or had a

family commitment as their reason, and all but one of those who were ill at the time of the

invitation, answered 'yes' to WILL HAVE MAMMOGRAM \VITH SABXRS. The lowest proportion (at

54o/o) intending to use the SABXRS was amongst those with 'Perceived barriers'.

Women who stated they 'Definitely won't', 'Probably won't', or were unsule about having a

mammogram in the next two years (anywhere) were asked their reason for this (variable REASONS

FoRNor HAVTNG A MAMM96RAM). For the two ER samples the answers vary. The Arndale sample

was more likely to be apathetic (53%) in contrast to the Port Augusta sample where perceived

barriers were the most common deterrent (55% nominating pain, fear, embarrassment, x-rays). This

variable includes multiple responses, and 24%o of women gave more than one reason' TIte møin

feason is listed in Appendix D (variable MAIN REASON FORNoT HAVING MAMM9GRAy), and while

the proportions vary a little, the order or magnitude does not change' Amongst the 52 Round 1

women overall who indicated they 'Definitely won't' have another mammogram, the most common

reason was 'Don't need mammogram' (44%), l2o/o said they had other medical problems' l0oÁ
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stated that they were too busy or it was too much trouble, and the remaining 34o/o stated feasons

defined as perceived barriers. Apart from those with medical problems which may imply less

priority to mammography, a proportion of the others should also be amenable to change, since their

perceptions are by and large not related to experience; only 8 (7%) of the 116 Round 1 women in

the first 3 categories'Don't like tests'to'Perceived barriers' in Table 6'3'7 underREASONS FOR

Nor HAVING A MAMMocnaM had ever had a mammogram. For the small proportion of Re-screens

who did not intend to have a mammoglam, the answefs for all the Arndale women and all but one of

the Port Augusta women, indicate they were disillusioned with the experience (all in first 3

categories of RgnsoN FoRNor HAVING MAMMoGRAM)'

*HAT woulD pRoMpr ro HAVE A MAMMocRAM was asked of all respondents, regardless of their

stated intention about having a mammogram, and sought to determine cues for action' A higher

proportion of the Re-screens mentioned 'Preventive action' than the Round 1 samples; 39Yo for

Amdale and 54%o for port Augusta. Over half the Arndale Re-screens and a quarter of the Port

Augusta Re-screens stated that they would be prompted 'If referred by a doctor' or by breast

,symptoms/problems'. For the Round 1 women 'symptoms/problems' was the most frequent

response for the Arndale ER and Port Augusta R1 Re-invite samples, whereas for Port Augusta ER

it was ,Preventive action'. only a very small minority of the two Re-screen samples and the Port

Augusta ER sample stated that 'Nothing' would prompt them, but 5%o of the Amdale ER and 15%

of the Rl Re-invite ,ù/omen did so. Amongst fhe 32 Round 1 women overall who said 'Nothing'

would prompt them, the most common single reason for not having a mammogram (variableMAlN

REAS.N FoR Nor HAVING MAMMS6RAM) was 'Don't need mammogram' (28yo), but 'Perceived

barriers, accounted for 3:ro/o. There was a high correlation between the response 'Nothing' would

prompt and the response to the variable wILL HAVE MAMMOGRAM WITHIN TWO YEARS; Definitely

will (3% said 'Nothing' would prompt), Probably will (6%), Probably won't (I9%)' Definitely

won,t (69%) and Don't Know (3%). Aboú 90o/o of those who said 'Nothing' would prompt, also

stated they would not (probably/definitely won't have) have a mammogram in future' This

consistency in responses suggests confidence in the results and any recommendations based on

them. Whether they maintain this level of resistance after two years will be explored in Chapter 7'

Table 6.3.8 examines the relationship between WILL HAVE MAMMOGRAM WITHIN TWO YEARS'

categorised according to the degree of conviction (Definitely will, Maybe, Definitely will not) by

various selected variables. All Round 1 cases and Re-screen cases were combined for this table'

and the odds ratios use the category 'Definitely will' as the reference. For the Round 1 cases' a

statistically significant association was shown for several variables, and moreover, the relationship

\¡/as generally stronger with degree of resistance to mammography' Intention was related to age

with older women being more resistant. compared with women aged less than 60, older women

(60+) were 1.9 times more likely to be in the 'Maybe' category of intention to have a mammogfam

in two years, but 4.9 times more likely to be in the 'Definitely will not' category' women who were

not employed were more likely to resist mammogfaphy (OR: 3'3 for Maybe and 4'2 for Definitely

will not), as were those with lower education (OR :2.2 for Maybe and2'6 for Definitely will not)'

Similarly a higher degree of resistance was associated with: not knowing any benefits of

mammography or not having heard of mammography (OR: 3,6 for Maybe and 6'5 for Definitely

will not); never had a mammogram (oR: 5.9 and 16.9); doctor not suggesting a mammogram (oR

: 8.7 and 6.9); not heard of scr eeningmammogÏaphy (oR: 8.5 for Definitely will not)' There was

no relationship with language spoken at home, knowing problems with mammography'

remembering the letter of invitation or having a close family history of breast cancer (first degree
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relative had breast cancer). This latter result is of some concem given that these high risk women

never screened at SABXRS were stating they would not have a mammogram at all, neither with the

SABXRS nor elsewhere.

For the Re-screens only one variable in Table 6.3.8 was associated with strength of conviction

towards a mammogfam within 2 years, KNOW BENEFITS OF MAMMOGRAPHY, with those not

knowing benefits being 4 times more likely to 'Maybe' intend having a mammogram and seven

times more likely to be in the category 'Definitely will not' compared with women who 'Definitely

will'.

6.4 DISCUSSION

This study was conducted due to concern about the falling response to invitations, particularly in

some areas of Adelaide. In the study period only 20%o of ER invitations for Arndale resulted in an

attendance. In addition, in Arndale only 560/o of women issued a re-screen invitation attended, and

the proportion rù/as even lower from Statistical Local Areas (SLAs) with a higher proportion of non-

English speaking women. This is worrying given that the Service accreditation requirement for

v/omen aged 50-69 is a re-screen rate of > 75%o of women screened in the previous round (National

program for the Early Detection of Breast Cancer, I994a). While the re-screen attendance for Port

Augusta was good (75%), only 35% of ER invitees attended and 25Yo of Rl Re-invitees, with

attendance clearly related to distance.

These results do not represent the remote populations, covering the vast expanse north of Port

Augusta, which could not be included in the study for logistic reasons. A telephone interview was

not possible for the Round 1 clients, as a telephone number is not available unless they make an

appointment. Perhaps the Service should consider telephoning women who do make an

appointment but fail to keep it. This could also be an option for the re-screen clients' Overall, the

numbers of women involved are small, and would have little impact on overall participation rates,

however the issue is one of equity of access.

Overall, the Arndale population was younger and had more non English speaking (NES) women

than both the Port Augusta and regional and state populations, while Port Augusta had a higher

proportion of aboriginal women. A high proportion of women in the target age Broup (50-69) in the

Amdale area \ryere excluded from the Electoral roll (12.3%) in comparison with 4,7o/o for Port

Augusta. The sample selected was found to be representative of the main SLAs included in the

study, but these SLAs differed from others in the region. For Amdale the two largest and closest

SLAs from which most recruits were drawn have a younger population which is also more likely to

speak a language other than English when compared with the whole of Adelaide' For Port Augusta

the women from three SLAs from which cases ,were selected were older than the women from other

SLAs comprising the catchment area for this clinic'

Within the SABXRS populations for these clinics, Arndale non-attenders were older and had fewer

NES women (particularly southern Europeans) than attenders, for both the ER and Re-screen

populations. On the other hand both attenders and non-Attenders from the ER population in Port

Augusta were younger than the Rl-Reinvite and regional and state populations. Port Augusta seems

to have been quite successful in recruiting aboriginal women for an initial screen, particularly after
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issuing a Re-invitation, but not at maintaining them for a rescreen, Also, as for Arndale, older and

NES women in Port Augusta were less likely to re-attend.

It was also found that a higher proportion of non-attenders had a family history of breast cancer than

attenders for all five groups. It is reasonable to expect that women with a family history are being

screened outside the SABXRS, regardless of the appropriateness of doing so, given that a rebate is

available to them. However, this does not explain why the Re-screen non-attenders attended in the

f,rrst place. Most (81%) of Re-screen non-attenders with a close family history stated they

'Definitely will' have a future mammogram, hence this high risk group are not being missed, but

some have chosen to move to the private sector. For Rl women with a close family history (mother

or sister had breast cancer), 55o/o of the ER group (Amdale and Port Augusta combined) stated that

they 'Definitely will' have a mammogram (anywhere) within the next 2 years, but none of the Rl

Re-invite group. A further l0o/o of the ER group and 33Vo of the Rl-Re-invite group stated they

'Definitely won't' have a mammogram within the next 2 yearc. The finding that none of the high

risk Rl-Re-invite group was certain about future mammogfaphy is of some concem, even though it

was based on small numbers. Further, investigation of this issue is required and efforts made to

educate these women about the need for screening'

Comparing the interviewed non-attenders with those not interviewed, no differences were found for

the Round 1 samples. For the Re-screens, the interviewed sample in Arndale was younger than

those not interviewed while the reverse association with age was noted in Port Augusta This

suggests that a possible bias in the results presented in this chapter would be to overestimate the

proportion of Re-screens who may re-attend in Arndale, since older women would be less likely to

re-attend. For Port Augusta there may be also be a bias in overestimating the proportion of re-

screen invitees who will re-attend, since a higher proportion of those not interviewed had a history

of mammography prior to their first interview with the SABXRS, and may have decided to return to

the private sector.

Hence, NES women are being missed, not only because they are more difficult to recruit in the first

instance, but also because fewer return for re-screen. The problem is further exacerbated by the fact

that a significant proportion of migrant women are not on the electoral roll, the main source of new

recruits. The maintenance of aboriginal women is also a problem, represented in this study by an

area with a high aboriginal population. The initial Accreditation Standards for the National

Program required that the proportion of aboriginal and non-English speaking women recruited into

the program reflect the respective proportions in the population. This has been revised in the

current standards (National Program for the Early Detection of Breast Cancer, 1994a) to at least

50% of the population rate in urban areas (including Port Augusta), and in compliance with a

specific plan in rural and remote areas. The change in the standard recognises the difficulty, as

these data show, in recruiting some segments of the population, and the effort and cost that would

be required to meet the original standard.

Data from the interviews with non-attenders indicate that amongst women who had never been

screened at the SABXRS, the port Augusta ER sample would be less difficult to recruit than either

the Arndale ER sample or the Port Augusta Rl Re-invite sample. Over half (5 4%) the Port Augusta

ER women gave external factors as their main reason for not responding to the invitation, compared

with27%o for the Arndale ER and 33%o for Port Augusta Rl-invite. For the latter groups 'Apathy/no

need' was the main reason (over 40o/o). The high proportion of women who do not rate the need to
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have a mammogram highly has implications for strategic policy planning, and shows that the large

media campaigns, wide distribution of brochures, and other methods aimed at educating women

about the need to participate, have not produced the desired effect. It is possible that those who

state 'Apatþ/no need' may have underlying fears about mammography which could be further

investigated through focus groups.

Over 40%o of all three Round 1 groups stated that they would have a mammogram with the

SABXRS in the next two years. Whether these women follow through their intention will be tested

in the next chapter. Although it is reassuring that a significant proportion of women who had never

been screened with the SABXRS intend to use the Service, it is important to focus on the gteater

proportion who did not intend to use the SABXRS (over 50% for each of the three Round 1 groups).

For the two ER samples an additional20% of women said they would'Definitely' or'Probably'have

a mammogram within the next two years, but not with the SABXRS. This statement however

applies to less than 5o/o of the Rl Re-invite gïoup. Only 15% of those who stated that their last

mammogram was for screening purposes nominated the SABXRS as the location of their next

mammogïam. There is obviously a need to educate women that the SABXRS was specifically

established to provide screening mammography and is the most appropriate service for women

without symptoms.

For the Re-screen sample it would appear thal a high proportion could be re-recruited into the

SABXRS. The majority (89% for Arndale and84%o for Port Augusta) stated that they would have

a mammogr am again with the SABXRS, hence it appears that few have been turned away by the

experience of a mammogram at the SABXRS. Over 50o/o of both the Arndale and Port Augusta

sample gave external factors as the reason for not making an appointment.

Knowledge of the benefits of mammography ranged from the lowest level at 54%, for the Port

Augusta ER group to 95%o for the Port Augusta Re-screen grouP, and knowledge of the benefits

were related to knowledge of problems with mammography. The most common problem

mentioned by the Round 1 non-attenders who knew of problems was 'Pain' (45%) and

,Ijncomfort able' (35o/o). but this was mostly not based on actual experience with mammography.

These two problems were also the two most common for the Re-screen sample but in reverse, with

3 1 % mentioning' Pain' and 39o/o'Uncomfortable' .

Knowledge about the age at risk and incidence of breast cancer was low for all groups of non-

attenders. Knowledge about the correct (older) age at which women are most at risk was actually

lower for the Re-screen samples than the Round 1 samples. This is despite an information sheet

which they were required to read before consenting to their mammogram with the SABXRS which

points out that age is the most significant risk factor. Similarly, the proportions mentioning the

correctincidence(1in15)lwasnohigherfortheRe.screenwomen(around20o/ocorrectforall
groups), again despite supposedly gteater exposure to the information. Hence, greatet exposure to

the information is not sufficient on its own, nor is awareness about the SABXRS'

A substantial proportion of women who become Rl Re-invitees were less attuned to the concept of

mammography screening; about 30% of both ER groups had had a mammogram outside the

service, but less than l0%o of the Rl Re-invite group. The original ER invitation for these women

two years previously filtered out the more willing. Availability of mammoglaphy at Port Augusta

outside the biennial visits of the mobile van requires travel to Whyalla 100 kilometres away or to
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Adelaide. Nevertheless the rate of mammography for the Port Augusta ER sample matched that of

the Arndale ER sample where the clinic was in close proximity and available throughout the year,

Arndale residents also have easy access to other non-SABXRS mammogfaphy services.

The influence of a doctor may also contribute to the reluctance of Rl Re-invitees to have a

mammogram, both within and outside the SABXRS with less than 10% having had a doctor suggest

a mammogram in the past compared with 46o/o for the Port Augusta ER. Further, only 5% of the R1

Re-invite sample suggested a doctor as the person who would influence them in having a

mammogram compared with over 40||.o for the two ER samples. The Re-screen samples also show

interesting results in relation to this variable; nearly 50% of the Arndale sample nominated a doctor

but only l4o/o of the Port Augusta sample. The Port Augusta Re-screen group also had a lower

proportion with a doctor suggesting a mammogfam in the past (I7%o compared with 74Yo fot

Amdale Re-screens). This difference is likely to be due to their initial method of recruitment, that

is, the method that led to them having their previous mammogram with the SABXRS. For Port

Augusta, 88% of these Re-screen women were recruited initially by an electoral roll invitation

compared with only 20%o of Arndale women, All women aged 50-69 on the electoral roll at the

time of the first visit of the mobile van to Port Augusta in 1993 were sent an invitation' On the

other hand few electoral roll invitations were issued to women in the catchment area for Arndale

two years previously, as only a half-time clinic was operating in the area.

The difference in the proportion who nominated a doctor as an influence amongst the three Port

Augusta gfoups suggests three levels of readiness to accept mammoglaphy Qa% for Re-screens,

40o/o for ER and 5%o lor R1-Reinvite). The Re-screen group represents the group recruited with

little effort when the van first visited two years previously, being self-motivated and not requiring a

doctor's influence. On the other hand, the Rl re-invite gïoup represent women who are not self

motivated, but also not influenced by a doctor, nor anyone else; 86% stated that 'No-one' would

influence them. For these women this response can be interpreted as deciding themselves not lo

have a mammogram, in contrast to the Re-screen group. The Rl-Reinvite women did not respond

to an invitation from the SABXRS on two occasions, two years apart, and mostly have not accessed

mammography elsewhere. Moreover, for the few Rl Re-invitees who had a mammogram they

were more likely to have had it more recently and for it to be for diagnostic purposes' The ER

gfoup appear to fall in between in terms of readiness to adopt mammography.

The high proportion of non-attenders who intend to have or continue to have mammograms 1s

encouraging, particularly amongst the Re-screen gfoup. Most Re-screen women indicated they

would return, but one group that did differ in this regard were the women who specified 'Perceived

Barriers' as the reason for not making an appointment - only 54o/o intending to use the SABXRS

again. The most common barrier was pain, hence it suggests these women found the experience

painful enough to outweigh any benefits they perceived; these women would represent Rogers

(1983) disenchanted grotry. Amongst the Round 1 samples (combined), those who specifìed

'perceived barriers' were also the least likely to intend using the SABXRS, with only 25Yo saying

they would do so. Most of the Round 1 women who had a mammogram intended to continue with

the private sector, and in contrast to the Re-screen group only about half of those with 'Other

clinical problems' intended using the Service, It is possible that the severity of problems in the

Round 1 samples was greater, since the severe cases amongst the Re-screen group would have been

excluded two years PreviouslY.
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Strength of intention about having a mammogram within the next two years (Definitely will,

Maybe, Definitely will not) was associated with intention for only one variable (know benefits of

mammography) for the Re-screen gfoup (Table 6.3.8), but as discussed in the previous paragraph,

most of the Re-screen sample did intend returning, and for those who did not, perceived barriers

appears to offer the best explanation. However, for the Round 1 sample, a statistically significant

relationship was found for several variables, all in the direction predicted by the literature; women

less likely to intend having a mammogram were older, less educated, not employed, did not know

the benefits of mammography, had never had a mammogram, and had not had a doctor suggest a

mammogram.

Information about which source of information reaches women most effectively is important for the

development of appropriate media strategies. Overwhelmingly, the most common response for both

clinics and all samples was 'Television', indicating the success of the National televised campaign

in drawing women's attention to mammography. For Port Augusta the next most common source

was 'Newspapers', and it is important to note that most women cited their local newspaper.

'Friends and relatives' were important sources for all groups with 'Doctor' infrequently mentioned

except by the Arndale Re-screen sample. However, these data inform on sources noticed by

women, and alone they cannot advise on recruitment strategies, since all these women failed to

attend following an invitation. Information about sources that did not rate highly is just as

important. For example, the large effort put into distributing SABXRS pamphlets in a range of

languages may need to be questioned.

These data provide valuable insights about women not responding to all invitation types used by the

SABXRS, both for initial and re-screens. A major issue is that women do not understand the

difference between screening and diagnostic mammogtaphy, as evidenced by the high proportion of

those screened outside the Service indicating they would continue to do so. Clearly this is an issue

that involves doctors as well, since to have a mammogram outside the Service entails a visit to the

doctor for a referral. The community surveys presented in the next part of this thesis examine the

level of ,screening' occurring outside the National screening pfogfam.

The next chapter follows up the subjects of this study twenty seven months later, which is the period

used by the SABXRS to determine 'active participants', that is, women who comply with the

recommended screening interval of two years (allowing a three month window). This will

determine whether women follow through with their intentions, and link actual behaviour with the

variables collected at interview.

In conclusion, results presented in this chapter indicate that there is definitely potential to recruit a

significant proportion of women who do not respond to invitations. Whether this proportion is large

enough to meet the target of 70o/o of women 50-69 requires further analysis. This analysis will be

left to the last chapter drawing on data presented in Chapters 4 and 5 about the intended and actual

behaviour ofthe case-control subjects, this chapter on invitees and the next chapter as the two year

follow-up of invitees, as well as Chapter 8 on the level of external screening'
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Table 6.2.1 Non-attenders by Selection status by Clinic by Age

Arndale Clinic Port Augusta Clinic

Variable Selected Not Selected Selected Not Selected
No (%)No No No

ROLL N N:61 N:
AGE

50-59
60-69
70+

I r4 (31.4)
180 (4e.6)
6e (1e.0)

N:0

tlr (3r.2)
214 (so.o)
103 (18.8)

N:0

s 1 (83.6)
10 (16.4)
0 (0.0)

N=178

l (0.6)
7r (3e.e)
1os (s9.0)

1 (0.6)

N= 100

1(1.0)
4l (41.0)
s6 (56.0)

2 (2.0)

12s (80.7)
29 (18.7)
I (0.7)

N=171

4 (2.3)
73 (42.7)
e3 (s4.4)

1 (0.6)

N: 182

s (2.8)
101 (s5.s)
7s (41.2)
I (0.6)

N:128 N:2lI

3 (2.3)
72 (s6.3)
s3 (41.1)

0 (0.0)

2 (1.0)
r00 (47.4)
107 (s0.7)

2 (1.0)

Trble 6.2.2 Selected for Survey (excluding out of scope): Interview Status by Clinic by

Age

Arndale Clinic Port Augusta Clinic

Variable Interviewed Notlnterviewed Interviewed Notlnterviewed

AGE

s0-59
60-69
70+

Rl RE-INWTE
AGE

40-49
50-59
60-69
70+

RE-SCNEEN
AGE

40-49
50-59
60-69
70+

No

70 (31.4)
10e (48.e)
44 (re.7)

N=0

2 (3.0)
34 (s 1.s)
30 (4s.5)

0 (0.0)

No (%)

36 (33.3)
s4 (s0.0)
18 (16.7)

N=0

1 (3.6)

18 (64.3)
e (32.1)
o (o.o)

No
N:

t (1.2)
34 (40.s)
48 (s7.1)
l (1.2)

N--64

I (1.6)
24 (31.s)
38 (se.4)
l (1.6)

No
:24

20 (83.3)
4 (16.7)
0 (0.0)

N:70

N--66 N: 28

0 (0.0)
28 (40.0)
42 (60.0)

0 (0.0)

N--26

0 (0.0)
14 (53.e)
rr (42.3)

1 (3.e)
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Table 6.3.1 Demographic Characteristics of Non-Attenders and Attenders by Clinic by
Invitation Type compared with regional population from which samples

drawn and overall Adelaide Statistical Division (ASD)' Non-ASD and State

populations (column percents)

Arndale Port Augusta South Australia

Variable

Non- Attender
attender

Non- Attender
attender

Non- Attender
attender

ASD Non- State
ASD

Region

AGE

ABORIGINALITY

Yes

Electoral Roll

50-59
60-69

43.8 49.2

s6.2 50.8
80.8 89.5

t9.2 10.5
38.9
61.1

ElectoralRoll R l Re-invite

41.5 50.4
58.5 49.6

0.0 0.0 0.5 15.4 3.s

36.7 l1.5 2.6

49.0
41.3

38.1
61.3

56.0
44.0

56.9
43.1

56.7

43.3
52.7
46.4

0.0

24,4

4.8 1 1.9 4.7 0.4 1.3 0.6

53.6 s3.3 s3.5
46,4 46.1 46.5

53.6 53.3 53.s
46.4 46.7 46.5

SPEAK OTHER LANGUAGE

Yes 24.1 24.4

RE-SCNEENJ¿

10.7 13.s 5.8 20.1 6.0 16.3

AGE

50-59 s4.6
60-69 45.5

ABORIGINALITY

Yes 0.0

SPEAK OTHER LANGUAGE

Yes 40.0

0.6

31.9

7.8 2.5 4.7 0.4 1.3 0.6

10.9 4.8 5.8 20.1 6.0 16.3

I Arndale ER relates to Hindmarsh-Woodville SLA only; Pt Augusta ER and Rl Re-invite relate to SLAs

of Pt Augusta, Kanyaka-Quorn and Mt Remarkable.

' Arndale Re-screens relate to SLAs of Hindmarsh-Woodville and Pt Adelaide; Pt Augusta to SLAs of Pt

Augusta, Kanyaka-Quorn and Mt Remarkable.
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Table 6.3.2 Non-attenders by clinic by Round: Knowledge and Perceptions About
Mammography and SABXRS

Arndale
No. (%)

Port Augusta
No. (%)

Electoral Rl Re-invite Re-screen

Roll
Variable Electoral

Roll
Re-screen

HEARD OF SCREENING

Yes 182 (81.6)

No/not sure 4l(18.4)

KNOW BENEFITS OF MAMMOGRAPHY

Yes 169 (75.8)

No/never heard of 54 (24.2)

mammogram

NO, OF BENEFITS KNOWN

One 140 (82.8)

Two or more 29 (17.2)

KNOW PROBLEMS WITH MAMMOGRAPHY

Yes 64 (28,7)

No/never heard of 159 (71.3)

mammogram

NO. OF PROBLEMS KNOWN

One s6 (87.5)

Two or more 8 (12.5)

HEARD OF SABXRS BEFORE LETTER

Yes 130 (58.3)

No s9 (26.s)

Don't remember letter 34 (15.2)

HEARD OF MAMMOGRAPHY

Yes
No

KNOW CLINIC LOCATION

Yes
No

AGE MOST AT RISK

In her 40s
In her 50s

In her 60s

Don't know

47 (81.0)
11 (1e.0)

s (35.7)
e (64.3)

2t2 (es.r)
il ( 4.e)

s7 (2s.6)
166 (74.4)

41 (18.5)
68 (30.6)
22 (e.e)

e1 (41.0)

na

se (8e.4)
7 (10.6)

s8 (87.e)
8 (r2.1)

22 (33.3)
44 (66.1)

1e (86.4)
3 (r3.6)

na

30 (4s.s)
36 (s4.6)

t6 (24.2)
r7 (2s.8)

1 (1.5)
32 (48.s)

4 (6.r)
14 (2t.2)
7 (10.6)
s (7.6)

36 (s4.6.)

2s (e6.2)
l (3.8)

21 (80.8)
s (le.2)

71 (84.s)
13 (15.s)

81 (e6.4)
3 (3.6)

5s (6s.s)
2e (34.s)

34 (61.8)
2t (38.2)

na

se (e2.2)
5 (7.8)

6l (es.3)
3 (4.7)

44 (72.1)
t7 (27.e)

28 (43.8)
36 (56.3)

14 (s3.e)
12 (46.t)

INCIDENCE OF BREAST CANCER

1 in s 30 (13.5)

1 in 15 56 (25.2)

I in 3s 22 (9.9)

1 in 60 4 (1.8)

Don't know 110 (49.5)

s (te.2)
2l (80.8)

4 (80.0)
I (20.0)

23 (88.s)
I (3.e)
2 (7.7)

23 (88.s)
3 (l l.s)

3 (11.s)
l0 (38.s)

1 (3.e)
t2 (46.2)

7 (26.e)
6 (23.t)
2 (7.7)
1 (3.e)

1o (38.s)

31 (36.e)
s3 (63.1)

le (61.3)
t2 (38.7)

66 (78.6)
ts (t].e)
3 (3.6)

82 (e7.6)
2 (2.4)

8 (e.s)
3r (36.e)

2 (2.4)
43 (st.2)

7 (8.3)
18 (21.4)
l1 (13.1)
3 (3.6)

4s (53.6)

16 (57.1)
t2 (42.e)

na

63 (e8.4)
1(1.6)

6 (e.s)
24 (38.1)
l (r.6)

32 (s0.8)

12 (1e.1)
12 (1e.1)
e (14.3)
2 (3.2)

28 (44.4)

na, not applicable
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Table 6.3.3 Non-attenders by Clinic by Round: KNo\il BENEFITS oF MAMMoGRAPTTY by
selected variables (column percents)

KNOW BENEFITS OF MAMMOGRAPHY

ARNDALE PORTAUGUSTA
Variable Yes Nor P-value Yes Nor P-value Yes No' P-vqlue

63.6
36.4

36.4
63.6

66.7
JJ.J

66.7

33.3

3.8
96.2

s2.7
47.3

EVER HAD MAMMOGRAM

Yes 40.2 7.0 < 0.001 35,7

No 59.8 93.0 64.3

WILL HAVE MAMMOGRAM IN NEXT 2 YEARS

Yes2 74.0 25.6 < 0.001 78.6

No3 26.0 74.4 2r.4

V/II-I, HAVE MAMMOGRAM IN NEXT 2 YEARS WITH SABXRS

Yes2 56.2 23.3 < o.ool 5o.o

No3 43.8 76.7 50.0

.RE-JCÀ.EEN^9 N:58 N=8 N:61
WILL HAVE MAMMOGRAM IN NEXT 2 YEENS

Yes2 93.1 15.0 o.I5 88.5

No3 6.9 25.0 11.5

WILL HAVE MAMMOGRAM IN NEXT 2 Y¡,ERS WITH SABXRS

Yes2 91.4 75.0 0.20 85.2

No3 8.6 25.0 14.8

36.4
63.6

t2.7
87.3

0.97

0.66

0.69

0.33

0,40

38.5

61.5

0.20

0.23

0.3749.1

50.9
38.5
61.5

I Excludes those who have not heard of mammography
2 Definitely will or Probably will
3 Definitely won't, Probably won't, IJnsure
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Table 6.3.4 Non-attenders by Clinic by Round: Exposure to and history of

mammography and breast cancer

Arndale
No. (%)

Port Augusta
No. (%)

Electoral
Roll

Re-screen Electoral
Roll

R1 Re-invite Re-screen
Variable

DRSUGGESTED MAMMOGRAM

Yes 83 (37.2)

No 140(62.8)

DR SUGGESTED DON'T NEED MAMMO

Yes 4 (1.8)

No 219(98.2)

EVER HAD MAMMOGRAMI

Yes 71 (31.8)

No 1s2 (68'2)

MAMMOGRAM ELSEWHERE SINCE BXRS

Yes na

No

PURPOSE OF LAST MAMMOGRAM

Diagnostic2 33 (46'5)

Screening3 38 (53'5)

WHEN LAST MAMMOGRAM

Up to 2 years 39 (54.9)
> 2years 32 (45.1)

KNOW SOMEONE WHO HAD MAMMO

Yes 1s5 (69.5)

No 68 (30.s)

KNOW SOMEONE WITH BREAST CANCER

Yes 148 (66.7)

No 74 (33.3)

ANY FAMILY HISTORY

Yes 34 (15.3)

No 189 (84.7)

CLOSE FAMILY HISTORY4

Yes 26 (1t.7)
No 197 (88.3)

FAMILY HISTORY - 1st oEcnnp5

Yes 10 (4.5)

No 2r3 (9s.5)

VERY STRONG FAMILY HISTORY6

Yes 4 (1.8)

No 219 (98.2)

1 (12.5)
7 (87.s)

2 (66.7)
r (33.3)

2 (66.7)
1(33.3)

6 (2.7)
2t6 (e7.3)

4s (20.2)
178 (79.8)

13 (1e.7)
53 (80.3)

6 (e.1)
60 (eo.e)

4 (6.1)
62 (e3.e)

3 (4.6)
63 (es.s)

2 (3.0)
64 (e7.0)

1e (28.8)
47 (1r.2)

na

1 (12.s)
7 (87.s)

66 (78.6)
18 (21.4)

48 (s7.1)
36 (42.e)

l1 (13.1)
73 (86.e)

e (10.7)
7s (8e.3)

4 (7.8)
80 (es.2)

2 (2.4)
82 (e7.6)

0 (0.0)
84 (100.0)

1(1.2)
83 (e8.8)

7 (8.3)
17 (er.7)

4e (14.2)
17 (2s.8)

0 (0.0)
66 (100.0)

20 (30.3)
46 (6e.7)

s (7.6)
61(e2.4)

s (100.0)
0 (0.0)

3 (60.0)
2 (40.0)

4e (74.2)
17 (2s.8)

44 (66.7)
22 (33.3)

12 (46.2)
14 (53.e)

1 (3.e)
2s (96.23)

e (34.6)
t7 (6s.4)

na

7 (77.8)
2 (22.2)

7 (77.8)
2 (22.2)

l6 (61.s)
10 (38.s)

14 (s3.e)
t2 (46.2)

5 (1e.2)
21(88.8)

s (le.2)
21 (88.8)

r (3.e)
2s (e6.2)

0 (0.0)
26 (100.0)

4 (rs.4)
22 (84.6)

1 (3.e)
2s (e6.2)

7 (26.e)
1e (73.1)

8 (e.s)
76 (e0.5)

2 (2.4)
82 (e7.6)

8 (e.5)
76 (eo.s)

tt (r7.2)
s3 (82.8)

0 (0.0)
64 (100.0)

s (7.8)
se (e2.2)

3 (4.7)
61 (es.3)

ss (8s.e)
e (14.1)

42 (6s.6)
22 (34.4)

12 (18.8)
s2 (81.3)

8 (12.s)
s6 (87.s)

6 (e.4)
s8 (e0.6)

4 (6.3)

60 (e3.8)

2 (3.1)

62 (e6.e)

1(1.6)
63 (e8.4)

16 (2s.0)
48 (7s.0)

13 (re.7)
s3 (80.3)

BREAST PROBLEM AT INVITE

Yes 7 (3'2)

No 215 (96'8)

BREAST LUMP AT INVITE

Yes
No

PAST BREAST PROBLEM

Yes
No
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Table 6.3.4 continued

Amdale
No. (%)

Port Augusta
No, (%)

Electoral Rl Re-invite Re-screen

Roll
Variable

}IAD BREAST CANCER

Yes
No

Electoral
Roll

7 (3.2)
216 (e6.8)

Re-screen

o (o.o)
66 (1oo.o)

2 (7.7)
24 (e2.3)

o (0.0)
84 (100.0)

2 (3.1)
62 (e6.e)

na, not applicable
I For Re-screens refers to whether had mammogram prior to first screen with SABXRS in 1993
2Diagnostic; has signs or s)rynptoms of breast cancer,
3 Screening; non-symptomatic, including past history of breast cancer, either personal or family, .

aMother, sister, daughter, aunt or grandmother
t Mother, sister or daughter
6 lst degree relative had breast cancer before age 50 or lst degree relative had bilateral breast cancer (any

age) or more than one lst degree relative hadbreast cancer (any age).
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Table 6.3.5 Attenders and Non-attenders by Clinic and Round: Exposure to and history

of mammography and breast cancer by attendance status (column percents)

ARNDALE PORTAUGUSTA

Variable
Non-

attenders

Attender P- Non-
attenders

Attender P-
value

Non-
attenders

Attender P-
valuevalue

ROUND 1

EVERHAD MAMMOGRAM

Yes 31.8

No 68.2

BREAST LUMP AT INVITE

Yes 2.1

No 97.3

BREAST PROBLEM AT INVITE

Yes 3.2

No 96.8

PAST BREAST PROBLEM

Yes 20.2

No 19.8

HAD BREAST CANCER

Yes 3.2

No 96.8

ANY FAMILY HISTORY

Yes 15.3

No 84.7

Electoral Roll
N:223 N = 225

34.1
65.3

1.3

98.7

4.4
95.6

Electoral Roll
N:26 N:114

RI Re-invite
N:84 N:119

0.s3

0,34

0.48

0.44

0.04

34.6
65.4

15.4

84.6

18.8

8 r.3

26.3
73.7

5.3

94.7

1.4

88.6

17.5

82.5

0.39

0.09

0.47

0.27

9.5

90.5

0.0
100.0

t.2
98.8

8.3

91.7

0.0
100.0

2.4
97.6

24.4
75.6

4.2
95.8

5.9
94.1

0.01

nc

0.4
99.6

17.3

82.7

3.9
96.2

26.9
73.1

7.7
92.3

0.0
100.0

1.8
92.2

3.1

96.9

1.6

98.4

19.3

80.7

nc t9.2
80.8

0 nc

tt4

tl4
0 nc 13.1

86.9

0. 14

0.03

nc

nc0

t.7
98.3

0.0
100.0

0.0
100.0

225

VERY STRONG FAMILY HISTORY

Yes 1.8 0'0

No 98.2 100'0

nc

RE-SCREENS N-66 N=434

HAD MAMMOGRAM BEFORE SABXRS Rl SCN¡EN

Yes 30.3 33.2 0.64

No 69.7 66.8

BREAST LUMP AT INVITE

Yes 4.6 2.1 0'20

No 95.5 97.9

BREAST PROBLEM AT INVITE

Yes 3.0 9.5 0.13

No 9'7 '0 90.6

PAST BREAST PROBLEM

Yes 28.8 19.6 0' 12

No 71.2 80.4

HAD BREAST CANCER

Yes 0.0 0.7 nc

No 100.0 99.3

ANY FAMILY HISTORY

Yes I9.7 0.5 < 0'001

No 80.3 99'5

VERY STRONG FAMILY HISTORY

Yes 6.1 0'2 < 0'001

No 93.9 99.8

3.1

96.9

2.5

97.6

6.9

93.1

0.2
99.8

0.4
99.6

0.0
100.0

nc

0.12

0.68

0.l I

0.s0

0.03

< 0.001

0.0
100.0

nc

N = 64 N:827

15.0
85.0

25.0
7 5.0

19.6

80.4

6.3

93.8

nc
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Table 6.3.6 Non-attenders by Clinic by Round: Response to invitation and Reasons for
not attending

Amdale
No. (%)

Port Augusta
No. (%)

Variable Electoral
Roll

No (%)

Re-screen Electoral
Roll

No (%)

Rl Re-invite

No (%)

Re-screen

No (%)No (%)

REMEMBER RECEIVING LETTER

Yes 189 (84.8)
No 34(ts.2)

60 (e0.e)
6 (e.1)

6 (3.2) 3 (s.0)
2e (1s.4) 4 (6.7)
7e (42.0) ls (2s.0)

10 (s.3) o (0.0)
24 (r2.8) t4 (23.3)

HAPPY ABOUT LETTER

Yes 184 (97.3) 60 (100.0)

No s(2.7) 0(0.0)

REASON FORNOT MAKING APPOINTMENT (all reasons)

Private mammogram' :O 1t t.S; 10 (11.1)

Barriers
Structuralbarriers2 ll(4.3) 3(3.3)
Perceived barriers3 33 (12.9) 9 (10.0)
Apatþ/no needa 101 (39.6) 30 (33.3)

External factors
Breast problems 14 (5.5) 2 (2.2)

Other clinical 39 (15.3) 17 (18.9)
problem6
otherT 21 (10.6) 19 (21.1)

MAIN REASON FORNOT MAKING APPOINTMENT

Private mammograml n 02.2) 6 (10.0)

Barriers
Structural barriers2
Perceived barriers3
Apatþ/no needa

External factors
Breast problems

Other clinical
problem6
OtherT

e (22.0) I (1.0) 3 (s.4)

24 (e2.3)
2 (7.7)

23 (es.8)
t (4.2)

t (2.4)
4 (e.8)
8 (1e.5)

e (22.0)
e (22.0)

t (4.2)
3 (12.5)
6 (2s.0)

7 (2e.2)
6 (2s.0)

81 (e6.4)
3 (3.6)

77 (es.r)
4 (4.e)

6 (5.e)
t7 (16.7)
44 (43.r)

o (o.o)
r 1 (10.8)

3 (3.7)
rs (18.5)
35 (43.2)

4t (64.1)
23 (3s.9)

41 (100.0)
0 (0.0)

2 (3.6)
e (i6.6)
16 (28.6)

I (1.8)

t2 (21.4)

2 (4.e)
e (22.0)
7 (17.r)

0 (0.0)

11 (26.8)

t (2.4) 23 (22.6) t3 (23.2)

t (4.2) | (r.2) 2 (4.e)

o (o.o)
7 (8.6)

17 (e.0) 18 (30.0) 0 (0.0) 20 (24;7) t0 (24.4)

I Private mammogram; did not make an appointment because had a private marnmogram elsewhere or they

prefer to use a private service or to receive an annual mammogram
2 Structural barriers; includes No suitable time and Too far
3 Perceived barriers; includes Concern/fear, Pain, Rather not know, and Fear of x-rays
a Apatþ/no need; includes Too busy, No need, and Didn't get around to it
5 Breast problem; to past breast cancer or being under the care of a specialist for current breast problem
u Other clinical problem; Illness at the time of the invitation or Treatment for problems not related to the

breast
t Other; includes On holidays, Family commitment, Language problem, Lost letter
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Table 6.3.7 Non-attenders by Clinic by Round: Intentions regarding mammography

Arndale
No. (%)

Port Augusta
No. (%)

Electoral Rl Re-invite Re-screen

Roll
Variable Electoral

Roll
No (%)

Re-screen

No (%) No (%) No (%) No (%)

WOULD HAVE ANOTHER MAMMOGRAM I

Yes 60 (84.s)
No/depends2 1l (15.5)

8 (88.e)
1(11.r)

s3 (82.8)
tt (17.2)

e2 (38.7)
99 (41.6)

s3 (80.3)
r3 (1e.7)

28 (3e.4)
34 (47.e)

13 (s2.0)
l0 (40.0)

1 (4.0)
1 (4.0)

12 (46.2)
6 (23.1)
7 (26.e)
l (3.e)
0(0.0)

3 (37.s)
s (62.s)

70 (86.4)
4 (4.e)

4s (63.4)
l0 (14.1)

t6 (22.s)
0 (0.0)

40 (62.s)
t6 (2s.0)
4 (6.3)
3 (4.7)
1(1.6)

s4 (84.4)
10 (15.6)

o (0.0)
l (12.5)

6 (75.0)
1 (12.s)
0 (0.0)

43 (s4.4)
e (1r.4)
e (Lt.4)
t] (21.s)
l (1.3)

WHO WOULD INFLUENCE

No-one
Doctorlhealth
professional3
Relative
Friend/other

6 (8.5)
3 (4.2)

6 (7.4)
t (1.2)

32 (13.4)
1s (6.3)

WILL HAVE MAMMOGRAM WITHIN 2 YEINS
Definitely will 98 (43.9)
Probably will 44 (19.7)
Probably won't 32 (14.4)
Definitely won't 35 (15.7)
Don't know 14 (6.3)

WILL HAVE MAMMOGRAM WITH SABXRS

Yes 109 (48.9)
No/not surea I 14 (51.1)

REASONS FORNOT HAVING MAMMOGRAMs

Don't like tests/xrays l5 (15.8)
Don't need/too 50 (52.6)
busy/too much trouble
Perceived baniers l8 (18.9)
Medical 9 (9.5)
other6 3 (3.2)

I (1.5)
s (1.6)
0 (0.0)

52 (78.8)
8 (12.1)

se (8e.4)
7 (10.6)

.5)

2 (2s.0)
o (0.0)
0 (0.0)

tt (42.3)
ts (s7.7)

1o (11.e)
30 (35.7)
26 (31.0)
l6 (1e.r)
2 (2.4)

38 (4s.2)
46 (54.8)

4 (rz.s)
0 (0.0)

20 (62.s)
5 (1s.6)
3 (e.4)

27 (26.0)
18 (17.3)
32 (30.8)
11 (10.6)
16 (rs.4)

(3

(3

J

2

5)7

7

0 (0.0)
3 (27.3)

6 (s4.6)
l (e.l)
1(e.1)

rr (32.4)
8 (23.5)
t0 (29.4)
4 (1r.8)
1(2.e)

WHAT WOULD PROMPT TO HAVE MAMMOGRAM

Preventive action 40 (13.4) 37 (38.5)
If referred by doctor 98 (32.8) 25 (26.0)
Symptoms/problems 115 (38.5) 25 (26.0)
other 31 (10.4) 8 (8.3)
Nothing 15 (5.0) 1 (1.0)

I For Round 1 relates only to 71 Arndale cases and l0 Port Augusta cases who have had a prior
manìmogram
2 No/depends; includes a definite 'No' answer as well as a conditional or qualified response, such as 'Only
if a doctor suggested it'or'If developed symptoms'
3 Only 2 cases with health professional other than doctor (both Round l)
4 No/not sure; includes women who will not have a mammogram at all, those who would have one

privately and those who are not sure where they would have one

5 Asked of those women in the last three categories of wlLL HAVE MAMMOGRAM WITHIN Two YEARS;

Probably won't, Definitely won't and Don't know
6 Other; includes access problems, breast implants, too old, and bruise easily

246



Invitee Study

Table 6.3.8 Non-attenders: Relationship of selected variables with Intention to have
Mammogram within 2 years

INTENTION To HAVE MAMMOGRAM wITHIN 2 vgeRsr
Odds ratio (95% confidence interval)

Round 1 Re-screen

will notPredictor variables

AGE AT INVITE (Referent group : 60)
60+ 1.9 (1.2,3.2)** 4.9 (2.t,12.0)**

sPEAK orHER LANGUAGE (Referent group : No)
Yes 1.7 (0.9,3.3) Ll (0.4,2.9)

HIGHEST SCHOOLING (Referent group : Secondary)
None/primary 2.2 (7.3,3.8)** 2.6 (1.3, 5.5)**

EMPLoYED (Referent group : Yes)
No 3.3(1.1,6.5;xxx 4.2(1.4,13.1)**

HEARD OF SCREENING (Referent group : Yes)
No/not sure 1.0 (0.5,2.1) 8.5 (2.3,33.0)***

KNow BENEFITS OF MAMMOGRAPHY (Referent group : Yes)
No/never heard of 3.6 (1.9, 7.2¡*** 6.5 (2.8,15.l;x*x
mammogram

KNOW PROBLEMS WITH MAMMOGRAPUv (Referent group : Yes)
No/never heard of 1.3 (0.8, 2.3) l.l (0.5,2.4)
marnmogram

EVER IIAD MAMMOGRAM (Referent group : Yes)
No 5.9 (3.3, 10.8;*'r* 16.9 (4.7 , 72.0¡*x*

DR SUGGESTED MAMMOGRATT,T (Referent group : Yes)
No 8.7(4.7,16.1¡*r'* 6.9(2.9,16.9)***

REMEMBER RECEIVING LETTER (Referent group : Yes)
No 0.8 (0.4, 1.7) 0.9 (0.3,2.5)

CLOSE FAMILY HISTORY (Referent group : Yes)
No 1.4 (0.6, 3.0) 1.3 (0.4,3.9)

Definitely will not

2.0 (0.8, 5.2) 0.6 (0.1, 3.1)

0.8 (0.3,2.3) 1.6 (0.3,8.6)

2.2 (0.9,5.6) 2.6 (0.s, 14. 8)

2.3 (0.6, 10.5) nc

r.9 (0.4,1 .9) nc

4.4 (0.9,21.5)* 7.3 (0.8,65.3)*

0.6 (0.3, 1.6) 0.9 (0.2,5.3)

1.4 (0.6,3.6) 1.6 (0.3,9.0)

1.2 (0.4,3.5) nc

2.0 (0.5,9.5) 1.6 (0.1,36.6)

nana

na, not applicablenc, not calculable
*P<0.05 *P<0.01 *P<0.001
I Comparison category :'Definitely will'.
2 Includes Probably will, Probably won't, Don't know
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X'igure 6.2.1 Statistical Local
SLAs sampled

by Arndale and Port Augusta and

Pt Augusta
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X'igure 6.2.2 SABXRS: Invitations sent 1/1/95 to 3ll3l95

250

200

150

10

Éo
Ø

o
.o

z

50

0

Amdale Pt Augusta

ELECTORAL ROLL

Amdale Pt Augusta

Rl RE-iNVITATIONS

Arndale Pt Augusta

RE.SCREEN INVITATIONS

X'igure 6.2.3 Arndale - Electoral Roll Invitations @R Invite)

OUTCOME

EResponded
IReturn to Sender

lNo Response

I Cancelled

Invitations Sent
I 136

Made Appointment
274 (24.1%)

Return to Sender
47 (4.1%)

Cancelled
85 (7.5o/o)

No Response
730 (64.3%)

FINAL

Did not
attend

57
(20.8%)

Attended*
217

(7e.2%)

Attended*
0 (o.o%)

Did not
attend

47
(100.0%)

Attended*
t (r.2%)

Did not
attend

84
(e8.8%)

Did not
attend

723
(ee.o%)

Attended*
7 (t.o%)

*Total Attended
225 (19.8% of invitations sent)Included in

Study
723

(100.0%)

Excluded
from Study

0 (0.0%)

Selected for
Survey

(every 2nd case)

363 (50.2%)

Survey Outcome

Interviewed
Refused
Unable to Interview
TOTALCONTACTED 26] IOO.O

Unable to Contact 22 7.8

POTENTIAL CONTACTS 283 IOO.O

Moved 48

Out ofscope 32

TOTAL SELECTED 363

6.1

%(c)
61.4

8.8
1.7

13.2
8.8

t00.0

%(b)
78.8
1l.3
2.1

No %(a)
223 85.4
32 12.3

6 2.3

(a)% oI TOTAL CONTACTED;(b)% or P)TENTIAL CONTACTS (c) % of T)TAL SELECTED
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Figure 6.2.4 Arndale - Re-screen Invitations (Re-screen Invite)

OUTCOME

(a) % of TOTAL CONTACTED; (b) % or POTENTIAL CONTACTS (c) % of TOTAL SELECTED

Figure 6.2.5 Port Augusta - Electoral Roll Invitations (ER Invite)

OUTCOME

Invitations Sent
I t3

Made Appointment
s66 (73.2%)

No Response
147 (1e.0%)

Cancelled
43 (s.6%)

Return to Sender
17 (2.2%)

FINAL

Attended*
0 (0.0%)

Did not
attend

43
(100.0%)

Attended*
0 (0.0%)

Did not
attend

l7
(100.0%)

Attended*
424

(74.e%)

Did not
attend

142
(2s.1%)

Attended*
r0 (6.8%)

Did not
attend

137
(e3.2%)

*Total Attended
434 (56.1% of invitations sent)

Excluded
from
Study

e (6.6%)

Included
in Study

128
(e3.4%)

Selected for
Survey

128 (100.0%)

Interviewed
Refused
Unable to Interview
TOTAL CONTACTED
Unable to Contact
POTENTIAL CONTACTS
Moved
Out of Scope
TOTAL SELECTED

No
66

4
2

72

7

79
15

34
128

5.5

Survey Outcome
%(a)
91.7

5.6
2.8

100.0

%(b)
83.5

5.1
2.5

8.9
100.0

%(c)
51.6

3.1
1.6

11.7
26.6

100.0

Invitations Sent
330

Made Appointment
e2 (27.9%)

No Response
168 (50.e%)

Cancelled
39 (r 1.8%)

Return to Sender

3r (e.4%)

FINAL

Did not
attend

2 (2.2%)

Did not
attend

146
(86.e%)

Attended*
0 (0.0%)

Did not
attend

39
(100.0%)

Attended*
2 (6.5%)

Did not
attend

29
(e3.6%)

Attended*
90

(97.8o/o)

Attended*
22

(13.1%)

*Total Attended
l14 (34.6% of invitations sent)Excluded

from Study
85 (58.2%)

Included in
Study

61(41.8%)

Selected for
Survey

6r (100.0%)

Survey Outcome
No

Interviewed 26
Refused 2

Unable to Interview I
TOTALCONTACTED 29
Unable to Contact 7

POTENTIAL CONTACTS36
Moved 14

Out ofScope I 1

TOTALSELECTED 61

%(a)
89.7
6.9
3.5

I00.0

%(c)
42.6

3.3
1.6

o/o(b)

72.2
5.6
2.8

19.4 11.5

100.0
23.0
18.0

100.0

(a) % of T)TAL CONTACTED, (b) % of POTENTIAL CONTACTS (c) % of TOTAL SELECTED

2s0



Invitee Study

X'igure 6.2.6 Port Augusta - Round 1 Re- Invitations (Rl Re-invite)

OUTCOME

(") % of TOTAL CONTACTED; (b) % of POTENTIAL CONTACTS (c) % of TOTAL SELECTED

Figure 6.2.7 Port Augusta - Re-screen Invitations (Re-screen Invite)

OUTCOME

Invitations Sent
468

No Response
244 (s2.1%)

Cancelled
s3 (11.3%)

Return to Sender
s2 (tt.t%)

Made Appointment
tt9 (25.4%)

FINAL

Attended*
0 (0.0%)

Did not
attend

52
(r00.0%)

Attended*
99

(83.2%)

Did not
attend

20
(16.8%)

Attended*
18 (7.4%)

Did not
attend
226

(e2.6%)

Attended*
2 (3.8%)

Did not
attend

5l
(e6.2%)

*Total Attended
119 (25.4Yo of invitations sent)Excluded

from Study
48 (2t.2vo)

Included in
Study

178 (78.8o/o)

Selected for
Survey

r78 (100.0%)

Survey Outcome
No %(a)

Interviewed 84 88.4
Retused 9 9.5
Unable to Interview 2 2.1
TOTAL CONTACTED 95 ]OO.O

Unable to Contact 27
POTENTIAL CONTACTSI22
Moved 32
Out ofScope 24
"IOTALSELECTED ]78

15.2

%(c)
47.2

5.1

l.l

18.0
r 3.5

100.0

%(b)
68.9

7.7
1.6

22.1
r 00.0

Invitations Sent
I 108

Return to Sender
32 (2.e%)

Made Appointment
767 (6e.2%)

No Response
238 (215%)

Cancelled
7t (6.4%)

FINAL

Did not
attend

30 (39%)

Attended*
84

(3s.3%)

Did not
attend
r54

(64.7%)

Attended*
| (1.4%)

Did not
attend

70
(e8.6%)

Attended*
4 (12.s%)

Did not
attend

28
(87.s%)

Attended*
737

(e6.1%)

*Total Attended
826 (74.6% of invitations sent)Included in

Study
loo (64.9%)

Excluded
from Study
s4 (35.1%)

Selected for
Survey

100 (100.0%)

Survey Outcome
No

Interviewed 64
Refused 4

Unable to Interview 3

TOTALCONTACTED 71

Unable to Contact 5

POTENTIAL CONTACTSTí
Moved 14

Out ofScope 10

TOTALSELECTED 61

5.0

%(a)
90.1

5.6
4.2

100.0

%(b)
84.2

5.3
4.0

6.6
100.0

%(c)
64.0

4.0
3.0

14.0
10.0

100.0

(a) % o1 TOTAL CONTACTED; (b) % of POTENTIAL CONTACTS (c) % of TOTAL SELECTED

25t



Follow-up of invitee subjects

CHAPTER 7 F'OLLOW.UP OF INVITEE SUBJECTS

7.I INTRODUCTION

This chapter follows the non-attenders and attenders invited to either Pt Augusta while the van

was located there between January and March, 1995, or to Amdale between February and

March, 1995. This follow-up refers to an attendance to the SABXRS for a mammogram

between the period from the invitation in early 1995 to 30 June 1997. This allows atleast27

months follow-up, which is the window period used to determine re-attendance for a 2 yeat re-

screen (National Program for the Early Detection of Breast Cancer, I994a).

While most of the re-screen attendees would have attended in early 1997 following a re-screen

invitation, for the Round 1 (Ri) cases this may have occurred at any time during the period.

The original Arndale electoral roll (ER) non-attenders would have received a Rl Re-invitation a

year after the initial invitation, unless they attended within the year, while the Pt Augusta ER

non-attenders would have received a Rl Re-invitation when the van next visited between

December 1996 and April 1997 (unless they attended another SABXRS service within the two

years). The initial Rl Re-invite non-attenders from 1995 mostly would not have received

another invitationi.

Section 7.2 examines all non-attenders following the invitation and compares attendance status

at follow-up by non-attender group. Section 7.3 focuses only on those non-attenders

interviewed to determine whether data collected at interview is associated with attendance by

June 1997. Section 7.4 examines re-attendance amongst those who did attend in response to an

invitation to Pt Augusta or Arndale during the study period in 1995.

7.2 FOLLOW.UP OF THE VARIOUS NON.ATTENDERS GROUPS

7.2.I Comparison of Non-attenders by Invitation Outcome Category

This section examines attendance at follow-up for the various non-attender groups from the study

period. For the Round 1 cases, a non-attendance by J:lr;re 1997 represents cases who had never

been screened by the SABXRS, and for the Re-screen cases, those not screened for over 4 years,

since the re-screen invitation issued in 1995 was sent two years following their previous

mammogram with the SABXRS.

Table 7.2.1below shows that the proportion of attenders for Round 1 cases was low for both

clinics. Only 1 lo/o ofthe Amdale ER non-attenders and 20o/o of the Pt Augusta ER non-attenders

had had a mammogram with the SABXRS by 30 June, 1997. For the Rl Re-invite sample in Pt

Augusta, an even lower proportion (8%) had attended. For the Re-screen cases about 500% of cases

from both clinics had attended. Hence, it appears that about half the v/omen who do not attend for

I Rl Re-invitations are issued to women who had not responded to a previous electoral roll invitation, or who

made a Spontaneous appointment which they did not keep. Following this second invitation (or first for

those who made an appointment spontaneously), no further invitation is issued, except for those who

telephoned to cancel and indicated they wished to use the Service'
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their re-screen when due after 2 years, eventually return to the Service. Within each invitation

type, attendance varies by the initial outcome of the 1995 invitation. Those women who made an

appointment in response to the invitation, but failed to keep it, were more likely to attend by 30

June, 1997.

Attendance was examined by Statistical Local Area (SLA) and age (data not shown). For the ER

cases, only one SLA was represented for Arndale, but for Pt Augusta where several were

represented no differences were evident. For the Rl Re-invite group, overall attendance was low

at 8o/o as indicated above, but for women in the town of Pt Augusta it was significantly lower (5%)

than the more distant SLAs. It may be easier to address distance barriers than perceived

psychological barriers. For the Re-screen groups there was no difference by SLA for Pt Augusta,

but for Arndale, the SLA of Hindmarsh-Woodville, with the highest proportion of migrants,had a

si gnificantly lower attendance.

Regarding age, for all invitation types and for both clinics, older women were less likely to have

attended by June 1997. These differences are statistically significanl atP < 0,05 except for the

Arndale Re-screens. Additional data are available for Re-screen cases from their initial screen

with the SABXRS, which are presented in Table 7.2.2. The only statistically significant difference

is for the variable SPEAK OTHER LANGUAGE for Arndale; women who speak a language other than

English at home were less likely to attend at follow-up.

7.2.2 Comparison of Interviewed Non-attenders with Other Non-attenders

Table 7.2.3 compares the Interviewed non-attend cases, (selected from the invitation outcome

category of No response - see Chapter 6), with all non-attenders from the No response category, as

well as with all non-attenders from all outcome categories. These data show that the interview

does not seem to have had an effect as a cue to attend. For the Arndale Re-screens the proportion

attending at follow-up from both the interviewed and non-interviewed No response cases was

lower than All Non-attenders. This would be related to a higher attendance amongst the Made

Appointmenl outcome category (women who, in 1995, made an appointment but did not keep it) as

shown inTable7.2.l.

It was hypothesised in Chapter 6 that for Round 1 (R1) women, the Pt Augusta ER cases would be

less difficult to recruit than both the Amdale ER and the Pt Augusta Rl-Re-invite cases. This was

based on the data presented in that chapter which showed that over half the Pt Augusta ER cases

gave practical or external reasons for not attending (for example; illness, holidays, access, private

marnmography), whereas the majority of other two Rl groups gave apatþ or perceived barriers as

reasons. In addition, 70o/o of the Port Augusta ER cases intended having a mammogram within the

next two years ('Definitely will' or 'Probably will') compared with 64o/o for Amdale ER and 48%

for Pt Augusta Rl-Re-invite cases. It can be seen from Table 7 .2.3 that the hypothesis is supported

by attendance at follow-up, that is, a higher proportion of Pt Augusta ER cases attended than other

Rl cases. However, the proportions attending was well below stated intention for all groups. At

interview 42Yo of the Port Augusta ER cases stated an intention to use the SABXRS within two

years, but less than half did so. Also, two years earlier 49io of the Arndale ER interviewed cases

anð,45o/o of the Port Augusta Rl Re-invite cases stated an intention to use the SABXRS within two

years, but only 7o/o and 1% did so. Similarly, 89o/o of the Amdale Re-screens and84%o of the Pt
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Augusta Re-screens, at interview, stated an intention to use the Service, but only 38% of the former

did so, and 45%o of the latter.

7.3 FOLLOW.UP OF INTERVIEWED NON.ATTENDERS

7.3,1 Introduction

Tables 7.3.1 to 7.3.5 examine attendance at follow-up for the interviewed non-attenders by the

variables collected at interview to determine associations with later attendance. The data are

presented as for Chapter 6 by the five sub-groups: socio-demographic characteristics; knowledge

and perceptions about mammography and the SABXRS; exposure to and history of,

mammography or breast cancer; response to invitation and reasons for not attending; and,

intentions about mammography in the future. As only one of the 84 Interviewed Rl Re-invite

cases attended by June 1997,the analyses below exclude this group.

It should be noted that the numbers are low for the Pt Augusta ER group in particular, with several

zero cells. Given that each of the four samples represent different populations, it was not

considered feasible to sum across samples. In particular, the ER and Re-screen samples could not

be combined since the ER group represents women who have never been screened by the

SABXRS, while the Re-screen have been screened at least once. The other split by geographical

location represents women offered a different type of service; Arndale provides a continuous

service from a fixed city location, while the Pt Augusta service is only available biennially from a

mobile van.

The P-values shown in the tables relate to the test of independence between attenders and non-

attenders at follow-up. However, several were not calculable due to zero cells and for cells less

than 5 (involving several of the cross-tabulations), Fisher's exact test was used instead of the chi

square test of independence. Given the loss of statistical power due to small numbers and zero

cells consideration was given to excluding the P-values from the tables, but they were left in as

indicative since some of the cross-tabulations which had reasonable numbers. However, the

reporting of results below will generally examine patterns rather than statistical significance.

7.3.2 Results

Table 7.3.1 summarises the demographic variables. Across all four groups, those who had

attended by June 1997 were younger than non-attenders. Except for the Port Augusta ER group

(where the number attending was only 5), attenders were also more likely to be born in Australia.

It appears that all attenders were less likely to have post-school qualifications and also that Amdale

attenders were more likely to be employed.

Several zero cells occur in Table7.3.2 which shows the knowledge variables. However,2X2
tables with zero cells may indicate a perfect association where the proportions in the comparison

group diverge significantly from the 0%/100% split of the other group. For example, despite the

small number of Pt Augusta ER attenders (5), they all had heard of screening, knew the location of

the clinic, and none mentioned any problems with mammography, whereas for the non-attenders

only 760/o had heard of screening, 86%o knew the location, and 24o/o mentioned problems.

Attenders from all samples v/ere more likely to know benefits of mammography, and for the two
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Amdale samples, they also knew more problems. For Amdale, attenders in 1997 were more likely

to nominate the younger age group as most at risk and a higher incidence of breast cancer than

non-attenders.

The next set of variables relating to exposure to, and history of, mammography and breast cancer

are presented in Table 7.3.3. There are also several tables amongst this group with zero cells, but

none which appear to be of any significance, since the proportion in the cell corresponding to the

zero cell in the comparison group is also low. A higher proportion of attenders from the Arndale

ER group had had a doctor suggest a mammogram, but there appears no association for the other

goups. The Arndale ER attenders were more likely to have had a previous mammogÍam (prior to

interview outside the SABXRS), and for that mammogram to have been performed for screening

purposes. Similarly for the Amdale Re-screen sample, women who had had a mammogram

outside the Service between screens were more likely to re-attend.

Response to the initial invitation and reasons for not attending in 1995 do not appear to be

associated with later attendance or re-attendance in 1997, as can be seen from Table 7.3.4. There

appear to be no marked differences in proportions for the variables shown for both attenders and

non-attenders across all four samples.

Although stated intention in 1995 shows some association with attendance in 1997, this was not

uniform and the shength of association varied as shown in Table 7.3.5. Stating at ìnterview that

others would influence them (doctor, relative, friend or other) was related to both attendance and

re-attendance, and the association appears stronger for both Arndale samples. Conversely, non-

attenders \ry'ere more likely to state that 'No-one'would influence them. Although an association

between attendance and stated intention to have a mammogram within 2 years (and to have it with

the SABXRS) was evident for all groups, it was greater for the Arndale ER and Pt Augusta Re-

screen samples. However, it can be seen that a high proportion of women did not follow through

with their intentions. For the last variable in the table, WHAT WOULD PROMPT TO HAVE

MAMMocRAM, no definitive pattem emerges, although it appears that the Amdale ER attenders

were more likely to have stated in 1995 that they would be prompted to have a mammogram purely

for screening purposes.

Chapter 6 reported that television was the most common source of information about the SABXRS,

followed by newspapers. Attendance in 1997 was cross-tabulated with stated source at interview

(not shown). Television rated highest for both attenders and non-attenders (in 1997) in the Arndale

ER sample, followed by friend/relative. None of the women who specified newspapers, radio or

doctor (other common sources) attended in 1997. Television and friend/relative rated first and

second also for the Arndale Re-screen sample, both for attenders and non-attenders in 1997. Too

few of the Pt Augusta ER sample attended to make judgements about source, but amongst the Pt

Augusta Re-screen sample, television againrated first for both 1997 attenders and non-attenders.

However, for this group 'local newspaper' rated second which would reflect the media releases

prior and during the van's visit to the town. However, this shows that exposure does not lead to

action, since the sources are similar for both attenders and non-attenders.

It was planned to follow this bivariate analysis with a multivariate model, but given the small

numbers and that so little was found to be predictive, such modelling would be unwarranted. After

this analysis was completed, information became available on deaths amongst the sample. Of the
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464 women interviewed (including the Rl Re-invite not analysed in this chapter), four had died

(one Arndale ER and three Pt Augusta Re-screen cases). Again, it was not considered warranted to

redo all the analyses.

7.4 Follow-up of Attenders

This section considers the re-attendance rates of women who did attend following the 1995

invitation, and compares these to the 1995 non-attenders. The number of attenders following the

invitation in early 1995 are shown in Figures 6.2.5 to 6.2.9 in Chapter 6 ('Total Attended'box).

Table7.4.l compares the proportions with an attendance between the 1995 invite date and June

1997 by their attendance status in 1995. It can be seen that those who attended in 1995 were

significantly more likely to re-attend in 1997, for all three invitation types, and for both clinics.

Further, the attrition rate decreases by the number of attendances. For the ER attenders in 1995

(which was their first screen with the SABXRS) 680/o of the Arndale cases and 77o/o of the Pt

Augusta cases re-attended in 1997. However, fot the 1995 Re-screen attenders, the proportions re-

attending 1n 1997 were 810/o for Arndale and 87%o for Pt Augusta, overall. However, the re-

screens comprise women with a varying number of attendances. Those whose invitation was

Round 2 in 1995 had previously attended once, that is, they were being invited for their Round 2

screen. The Round 3 group had previously attended two screens, and so on. It can be seen that for

Arndale the proportion screened in 1997 increases by round, 78o/o for Round 2 to 88%o for Round 4.

For Pt Augusta the proportion remains high, at around 85Yo for all rounds. Except for Round 4, the

proportion screened in 1997 is significantly higher for those who did not miss their screen in 1995.

However, the numbers for Round 4 are quite small as can be seen from Table 7.4.2. For Amdale

35 women were issued a Round 4 invitation in 1995 and 17 of those attended as a result of that

invitation in 1995. The corresponding figures for Round 4 Port Augusta invitations are 19 and 13.

The Round 4 cases who attended in 1995 would have received a Round 5 invitation in 1997,

whereas the non-attenders in 1995 would have received another Round 4 invitation.

7.5 Discussion

Amongst non-attenders who were sent an ER invitation for a first screen in early 1995, overall,

20o/o from Pt Augusta and llo/o from Arndale had had a screen by June 1997 (Table 7.2.1).

However, differences are evident by outcome category, Women who had actually taken the

trouble to make an appointment (Made appointmenl), but subsequently missed it, were more likely

to have attended in 1997 than those who had made no contact at all (No response). Those who

Cancelled had intermediate rates. Only 8% of the Rl Re-invite cases had had a screen. These are

not good results and suggest that the Service will have difficulty recruiting the last l0o/o or so of the

targetT0o/o ofwomen aged 50-69. However, approximately 30% of the ER cases who continue to

remain non-attenders had had a mammogram outside the SABXRS prior to their 1995 interview'

A significant proportion of these may have continued to be screened outside the Service. The next

part of this thesis examines mammography experience for the whole community, which will

supplement the information about SABXRS clients or contacts thus far, in the endeavour to predict

the overall pattem of mammography use in South Australia'

While about half of the women who missed their re-screen appointment in 1995 eventually

retumed, that still leaves a significant proportion who appear to have dropped out (Table 7.2.1).
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These data on re-screen rates, and those by round presented in Table 7.4.1 will be used to calculate

possible athrition over time, and project rescreen rates in the last part of this thesis.

From the analyses of the interviewed sample it is difficult to make definitive statements due to the

small numbers. Very few variables seemed to predict which cases would have a screen in 7997,

but some patterns emerge. One variable that showed a consistent association across all four

samples was age, showing that younger rwomen were more likely to attend/reattend, a result

consistent with most other studies. Employed women from Amdale were more likely to attend

amongst the ER group, which is probably related to the age variable. As with previous analyses,

knowledge about mammography, and of the age at risk or incidence, did not appear to predict

attendance. Neither did knowing others who had had a mammogram or breast cancer. Personal

experience with mammography, however, was associated with attendance for the Arndale ER

sample; those who had had a mammogram outside the Service were more likely to attend.

Although barriers proved to be strong predictors in the case-control study reported in earlier

chapters, in this study, barriers reported in 1995 did not appear to be associated with attendance in

1997. This suggests that structural barriers (eg, distance, time) or external factors (eg, medical

problem, family commitment) no longer existed, and that perceptions may have changed in the

intervening period. Similarly, although intentions were a strong predictor in the case-control study,

and this part of the analysis did show a relationship, it was far from perfect. From the interviews in

lgg5,2O3 women across all samples stated that they 'Definitely will' have a mammogram within

the next 2 years, and 83%:o of these said they would use the SABXRS. However, only 30% had had

one with the SABXRS by June 1997. It is unlikely that the other 70% had a mammogram

elsewhere. For women who showed less conviction about future mammography, the actual rates

were lower. Amongst those who said they 'Probably will' have a mammogram, only lío/ohadhad

one, and only 3%o amongst those who said'Probably won't, Definitely won't' or'Don't know''

However, though small in number, some women who said they 'Definitely won't' have one, did in

fact attend the SABXRS, showing that although intention and behaviour are defrnitely related,

intentions can change.

In conclusion, the group of non-attenders in this study based on invitations sent in early 1995, from

a mature Service in its sixth year of operation, are clearly more difficult to recruit than the early

non-attenders studied in the case-control study reported in Part 1 1. The key premise of this thesis

that non-attenders represent a number of sub-groups which will require a range of recruitment

strategies is further supported by the data presented in this Part of the thesis. Not only have

differences in non-attenders been shown aI any given point in time, but the range of non-attenders

has also been shown to vary at different stages in the development of the screening program.

While intentions were found to be highly predictive of future behaviour for the early non-attenders

analysed in the case-control study, this was not found to be the case for these later non-attenders.

It is not known whether these women changed their mind about screening or are being screened

outside the formal screening program. The next part of this thesis examines mammography at the

community level.
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Table7.2.l Non-attenders in 1995: Attended by June '97 by Clinic, Invitation Type and
Outcome to invitation

ARNDALE PTAUGUSTA
N % Attended' N % AttendedtInvitation Type

ELECTORAL ROLL
OVERALL

INITIAL OUTCOME

No Response
Cancelled
Return to Sender
Made Appointment

ROUND l RE-INVITE
OVERALL

INITIAL OUTCOME

No Response
Cancelled
Return to Sender
Made Appointment

RE-SCREEN
OVERALL

INITIAL OUTCOME

No Response
Cancelled
Return to Sender
Made Appointment

38.7
37.2
23.5
73.9

38.3
51.1

39.3
66.7

911

723

84

47
57

339

137

43

t7
142

I 1.3

7.6
14.3

12.8

52.6

na

52.5

216

146
39
29
2

20.4

17.8

30.8
17.2

50.0

349

226
51

52

20

282

r54
70
28
30

0 8.3

5.3

5.9
13.5

35.0

46.1

I Attended SABXRS for mammogram between 1995 invite and June 1997

Trble7.2.2 Re-screen Non-attenders in 1995: Attended by June '97 by Clinic and

selected variables from screen prior to 1995

% WITH VARIABLE CHARACTERISTIC

Variable

ARNDALE

@
P-vqlue

PTAUGUSTA
Attended by June '97r

Yes No P-value
N= 100 N= 182

Yes
N: 128

No
N:21I

ABORIGINAL

SPEAK OTHER LANGUAGE

PREVIOUS MAMMOGRAM

LUMP AT TIME OF FIRST SCREEN

BREAST PROBLEM AT TIME OF FIRST SCREEN

PAST BREAST PROBLEM

FAMILY HISTORY

RECOMMENDED FOR FURTHER ASSESSMENT

0.0
18.5

25.8
2.8

9.6
23.0
0.6
2.3

0.6
30.0
31.3
1.9

1 1.9

23.1
1.3

1.9

nc
0.01
0.27
0.73
0.49
0.98
0.60
1.00

5.4
7.7
t9.4
3.1

12.4

20.9
0.0
0.8

8.6
6.6
15.1

1.3

5.9
27.0
0.0
2.0

0.3I
0.70
0.35
0.42
0.06
0.24
nc

0.63

I Attended SABXRS for mammogram between 1995 invite and June 1997
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Table7.2.3 Non-attenders in 1995: Attended by June '97 by Clinic, Invitation type and
Interview status

ARNDALE PTAUGUSTA
Invitation Type N % Attendedt N % Attendedt

ELECTORAL ROLL
Interviewed No Response
All No Response

All Non-attenders

ROUND l RE-INVITE
Interviewed No Response
All No Response

All Non-attenders

RE-SCREEN
Interviewed No Response
All No Response

All Non-attenders

37.9
38.7
52.5

44.6
38.3
46,1

223
723
911

7.2

7.6
I 1.3

na

26
146
2t6

84

226
349

652

154
282

t9.2
17.8

20.4

t.2
5.3

8.3

0

66
r37
339

I Attended SABXRS for mammogram between 1995 invite and June 1997

'Note: One Pt Augusta case was sent both an ER and Re-screen invitation (duplicate in SABXRS system),

but was selected and interviewed as an ER non-attender. However, this women had attended in 1993, and

was actually a Re-screen non-attender in 1995, thus was excluded from the analyses in Chapter 6. However,

for the purposes of the follow-up she has been included in the Pt Augusta Re-screen group, since this was her

correct status, thus increasing the number to 65 rather than 64 as reported in the previous chapter and Figure

6.2.7.

Table 7.3.1 Interviewed non-attenders in 1995: Attend Status by June '97 by Clinic and
Invitation Type by Socio-Demographic characteristics (column percent)

ARNDALE PORTAUGUSTA
Electoral Roll Re-Screen Electoral Roll Re-Screen

Attend by June '97 Attend by June
,9J

Attend by June
'97

Attend by June

'97

Variable
Yes

N: 16

No
N:207

Yes
N:25

No
N:41

Yes
N:5

No
N:21

Yes
N:29

No
N:36

AGEAT INVITE
< 60 68.8 28.5
60+ 31.3 71.5

P-value < 0.001
ABORIGINAL

Yes 0.0 0.0
No 100.0 100.0

P-value nc
COL]NTRY OF BIRTH

Aushalia 81.3 57.0

Other 18.8 43.0

P-value 0.06
SPEAK OTHER LANGUAGE

Yes 18.8 25.1

No 81.3 14.9

P-value 0.77
POST-SCHOOL QUALIFICATION

Yes 0.0 10.6

No 100.0 89.4

P-value nc

EMPLOYED

Yes 56.3 14.5

No 43.8 85.5
P-value < 0.001

64.0
36.0

0.0
100.0

56.0
44.0

32.0
68.0

48.8
51.2

0.23

100.0
0.0

16.2
23.8

nc

19.0
81.0

nc

85.7
t4.3

0.24

9.5

90.5
0.49

48.3
51.7

30.6
69.5

0.14

I 1.1

88.9
0.37

86.1

13.9

0.74

1l.l
88.9

1.00

13.9

86.1

0.29

8.0
92.0

0.0
100.0

nc

0.0
100.0

39.0
61.0

0.18

60.0
40.0

48.8
51.2

0.r8

9.8

90.2
1.00

0.0
100.0

19.5

80.s
0.51

20.0
80.0

10.3

89.7

19. I
81.0

nc

16.1

86.1

nc

3.4
96.6

82.8
17.2

0.0
100.0

38. I
6t.9

0.63

12.0

88.0

20.0
80.0

24.1

75.9
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Table7.3.2 Interviewed non-attenders in 1995: Attend Status by June '97 by Clinic and
Invitation Type by Knowledge and Perceptions about Mammography and
SABXRS (column percent)

ARNDALE PORTAUGUSTA
Electoral Roll Re-Screen Electoral Roll Re-Screen

Attend by June '97 Attend by June

'97
Attend by June

,9J
Attend by June

,9J

Variable
Yes

N: 16

No
N:207

Yes
N:25

No
N:41

Yes
N:5

No
N:21

Yes
N:29

No
N:36

HEARD OF MAMMOGRAPHY

Yes 100.0 94.7
No 0.0 5.3

P-value nc
HEARD OF SCREENING

Yes 81.3 81.6
No/not sure 18.8 18.4

P-value 0.97
KNOW BENEFITS OF MAMMOGRAPHY

Yes 93.8 74.4
No/never heard 6.3 25.6
of mammogram

P-value 0.13
KNOW PROBLEMS WITH MAMMOGRAPHY

Yes 37.5 28.0
No/never heard 62.5 72.0
of mammogram

P-value 0.42
HEARD OF SABXRS BEFORE LETTER

Yes 62.5 58.0
No 31.3 26.1
Don't 6.3 15.9

remember letter
P-yalue 0.85
KNOW CLINIC LOCATION

Yes 25.0 25.6
No 75.0 74.4

P-value L00
AGE MOST AT RISK

In her 40s 12.5 18.8

In her 50s 56.3 28.5
In her 60s 0.0 10.6
Don't know 31.3 42.0

P-value 0.401

na

100.0
0.0

96.0
4.0

82.9
17.l

nc

na

82.9
tt.l

29.3
70.7

100.0
0.0

100.0
0.0

9s.2
4.8

nc

16.2
23.8

nc

47.6
52.4

0.33

23.8
76.2

90.5
0.0
9.5

na

93.r
6.8

100.0
0.0

31.0
69.0

96.6
3.4

3.4
4t.4
3.4
5t.7

11.2

17.2

l3.8
3.4
48.3

na

88.9
11.1

0.68

80.0
20.0

0.08

na na

9r.7
8.3

nc

52.8

47.2

r00.0
0.0

nc

0.14

40.0
60.0

0.37

na

0.0
100.0

80.0
20.0
0.0

100.0
0.0

40.0
60.0
0.0
0.0

20.0
0.0
0.0
20.0
60.0

na

32.0
28.0
4.0
36.0

4.0
32.0
16.0

12.0

36.0

nc

nc

1in5
1in15
1in35
1in60
Don't know

P-value

t2.s
31.5
6.3

0.0
43.8

13.5

24.2
10. I
T,9

49.8

0.242

52.0
48.0

4t.5
58.5

0.40

19.5

24.4
0.0
56.1

0.271

t.s
14.6
L-t

4.9
6s.9

0.092

85.7
14,3

nc

4.8
JJ.J

4.8
51.1

nc

28.6
28.6
9.5

0.0
33.3

nc

13.9

36.t
0.0
50.0

0.5 31

22.2
t9.4
13.9

2.8
41.7

0.822

1 Categories 'In her 40s' and 'In her 50s' combined for test of significance
2 Test of significance between correct category (1 in l5) and other combined
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Table 7.3.3 Interviewed non-attenders in 1995: Attend Status by June '97 by Clinic and
Invitation Type by Exposure to and History of Mammography and Breast
Cancer (column percent)

ARNDALE PORTAUGUSTA
Electoral Roll Re-Screen Electoral Roll Re-Screen

Attend by June '97 Attend by June

'97
Attend by June

'97
Attend by June

'97

Variable
Yes

N:16
No

N:207
Yes

N:2s
No

N=41
Yes
N:5

No
N:21

Yes
N:29

No
N:36

DR SUGGESTED MAMMOGRAM
Yes 56.3 35.7
No 43.8 64.3

P-value 0.10

DR SUGGESTED DON'T NEED MAMMO

Yes 0.0 1.9
No 100.0 98.1

P-value nc

EVERHAD MAMMOGRAM

Yes 62.5 29.5
No 37.5 70.5

P-value 0.01

MAMMOGRAM ELSEWHERE SINCE BXRS

Yes rLa na
No

P-value

40.0
60.0

47.6
s2.4

r.00

17.2

82.8

20,0
80.0

0.0
100.0

nc

0.0
100.0

40.0
60.0

33.3
66.7

L00

76.0
24.0

0.0
100.0

na

16.0
84.0

8.0
8.0
84.0

na

12.0
88.0

0.0
100.0

40.0
60.0

0.0
100.0

nc

na

73.2
26.8

0.80

2,4
97,6

0.06

2.4
0.0
97.6

nc

na

16.7

83.3

0.95

5.6

94.4
r.00

2.8
2.8

94.4

nc

80.6
t9.4

0.17

25.0
75.0

0.94

2.8

97.2
nc

0.0
100.0

nc

na

na na

PURPOSE OF LAST MAMMOGRAM

Diagnostic 18.8 14.5
Screening 43.8 15.0
No mammogram 37.5 70.5

P-vqlue 0.325

KNOW SOMEONE WHO HAD MAMMO
Yes 68.8 69.6
No 31.3 30.4

P-value 0.95

WHEN LAST MAMMOGRAMI
<2years/<lyear 18.8
>2yearsl > I year 43.8
No mammogram 31 .5

P-value

BREAST LUMP AT INVITE

Yes 0.0
No 100.0

P-value

BREAST PROBLEM AT INVITE

Yes 0.0
No 100.0

P-value

PAST BREAST PROBLEM

Yes 31.3
No 68.8

P-value

80.0
20,0

60.0
40.0

6t.9
38.1

1.00

t7.3
t2.l
70.5

0.t75

2.9
97.1

nc

3.4
96.6

nc

19.3

80.7
0.25

40.0
0.0
60.0

40.0
0.0
60.0

23.8
9.5

66.7

nc

23.8
9.5
66.7

nc

14.3

85.7
L00

na

6.9
93.1

6.9
0.0
93.1

93. l
6.9

6.9
93.1

3.4
96.6

24.1
75.9

3.4
96.6

na na

0.0
100.0

nc

4.9
95.1

nc

70.7
29.3

0.40

22.0
78.0

0.1 2

20.0
80.0

20.0
80.0

0.0

100.0

nc

0.0

100.0

nc

0.0
100.0

nc

9.5
90.5

nc

20.0
80.0

28.6
11.4

1.00

HAD BREAST CANCER

Yes
No

P-value

0.0
100.0

nc

0.0
100.0

nc

0.0
100.0

0.0
100.0

0.0
100.0
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Table 7 .3.3 continued

ARNDALE PORTAUGUSTA
Electoral Roll Re-Screen Electoral Roll Re-Screen

Attend by June '97 Attendby June

'97
Attend by June

'97
Attend by June

'97

Variable
Yes

N: 16

No
N:207

Yes
N:25

No
N:41

Yes
N:5

No
N:21

Yes
N:29

No
N:36

KNOW SOMEONE WITHBREASTCANCER

Yes
No

P-value

ANY FAMILY HISTORY

Yes
No

P-value

76.0
24.0

60.0
40.0

68.8
31.3

18.8

8103

66.2
33.8

0.83

1s.0
8s.0

0.72

I 1.6

88.4
L00

61,0
39.0

0.21

22.0
78.0

0.7 5

22.0
78.0

0.75

12.2

87.8
0.40

7.3

92.7
1.00

52.4
47.6

1.00

65.5
34.5

17.2

82.8

66.7

33.3

0.92

11.1

88.9
0.09

8.3

91.7
0.45

5.6

94.4
0.39

CLOSE FAMILY HISTORY2

Yes 12.5

No 87.5
P-value

16.0
84.0

16.0
84.0

4.0
96.0

4.0
96.0

0.0
100.0

0.0
100.0

0.0
100.0

0.0
100.0

23.8
76,2

nc

23.8
76.2

nc

4.8
95.2

nc

0.0
100.0

nc

27.6
72.4

FAMILY HISTORY - IST OBCNE¡,3

Yes 6.3 4.3

No 93.8 95.1
P-vqlue 0.53

VERY STRONG FAMILY HISTORY4

Yes 0.0 1.9

No 100.0 98.1
P-value nc

13.8

86.2

6,9
93.1

5.6
94.4

1.00

t Categories < 2 years &,>2years applies to electoralroll; < I year & > I year applies to rescteens for
manìmograms since the last screen with SABXRS.
2 Mother, sister, daughter, aunt or grandmother
3 Mother, sister or daughter
a lst degree relative had breast cancer before age 50 or lst degree relative had bilateral breast cancer (any

age) or more than one 1st degree relative had breast cancer (any age).
5 Test of significance excludes 'No mammogram'
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Table 7.3.4 Interviewed non-attenders in 1995: Attend Status by June '97 by Clinic and
Invitation Type by Response to invitation and Reasons for not attending
(column percent)

ARNDALE PORTAUGUSTA
Electoral Roll Re-Screen Re-Screen

Attend by June

'97
Attend by June

'97

Attend by June
'91

Attend by June

'97

Variable
Yes

N:1ó
No

N:207
Yes

N:25
No

N=41
Yes
N=5

No
N=21

Yes
N:29

No
N:36

REMEMBER RECEIVING LETTER

Yes 93.8
No 6.3

P-value

84. I
15.9

0.48

92.0
8.0

HAPPY ABOUT LETTER

Yes 93.8 81.6 92.0
No 0.0 2.4 0.0
Don't remember 6.3 15.9 8.0
letter

P-value nc

REASON FORNOT MAKING APPOINTMENT (all reasons)'
Private 15.8 I 1 .4 42.0
marnmogram
Barriers

Structural barriers 10.5 3.8 2.0
Perceived barriers 10.5 13.1 4.0
Apathy/no need 47.4 39.0 26.0

Externalfactors
Breast problem 5.3 5.5 4.0
Other clinical 0.0 16.5 4.0
problem
Other 10.5 10.6 18.0

P-value 0.292

MAIN REASON FORNOT MAKING APPOINTMENT

Private 12.5 10.I 12.0
mammogram
Bawiers

Structural barriers 12.5 1.9 4.0
Perceived barriers 12.5 13.0 4.0
Apathy/no need 37.5 35.3 24.0

External factors
Breast problem 6.3 4.4 8.0
Other clinical 0.0 11.6 40.0
problem
Other 12.5 7.7 8.0

Don't remember 6.3 15.9 8.0
letter

P-value 0.603

90.2
9.8

r.00

100.0
0.0

90.s
9.5

nc

58.6
41.4

58.6
0.0
41.4

1.3

2.4
43.9
24.4

2.4
t.)

12.2

6.9

3.5

3.5

t7.2

0.0
10.3

11.2

41.4

69.4

30.6
0.36

69.4

0.0
30.6

nc

0.0

3.5

56,9

10.3

0.0
15.5

13.8

1.002

0.0

5.6
22.2
5.6

0.0
22.2

t3.9
30.6

0.663

90.2
0.0
9.8

nc

37.8

2.4
8.5

20.7

0.0
18.3

12.2

0.972

t.)

4.9
t.3
22.0

0.0
29.3

19.5

9.8

0.813

100.0 8s.7
0.0 4.8
0.0 9.5

nc

ts.4 13.s

7.7 0.0
7.7 5.8

0.0 r5.4

7.7 ls.4
ts.4 13.5

46.2 36.s
1.002

20.0 0.0

20.0 0.0
20.0 9.5

0.0 28.6

20.0 28.6
20.0 23.8

0.0 0.0
0.0 9.5

r.003

For this variable multiple responses allowed; N : 19, 236, 50, 82, 13, 52, 4l &,58 for groups as they appear

across the table.
2 Test of significance betvreen Barrlers versus others combined.
3 Test of significance between Barciers versus others combined, excluding 'Don't remember letter'
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Table 7.3.5 Interviewed non-attenders in 1995: Attend Status by June '97 by Clinic and
Invitation Type by Intentions regarding Mammography (column percent)

ARNDALE PORTAUGUSTA
Electoral Roll Re-Screen Electoral Roll Re-Screen

Attend by June
'97

Attend by June

'97
Attend by June

'91
Attend by June

,9J

Variable
Yes

N: 16

No
N: 207

Yes
N=25

No
N=41

Yes
N:5

No
N:21

Yes
N:29

No
N: 36

WHO WOULD INFLUENCE

No-one
Doctor/health
professional
Relative
Friend/other

P-value

20.0
45.0

40.4
41.3

23.3
s3,3

51.2

43.9

20.0
20.0

54.3

tt.4
70.3

16.2

27.5
20.0

25.0
10.0

12.4

6.0
0.1 02

16.7

6.7

84.0
t2.0
0.0
4.0
0.0

92.0
4.0
4.0

28,1

34.4
31.3
6.3

0.0

34.3
0.0

96.6
3.4
0.0

69.4

2.8
8.3

19.4

0.0

13.5

0.0
0.1 62

75.0
2.8

22.2
0.ß4

43.2

18.2

13.6

22.7
2.3

0.405

2.4
2.4

0220

60.0. 50.0
0.0 2.5

0.882

WILL HAVE MAMMOGRAM WITHIN 2 YEARS

Defrnitely will 68.8 42.0
Probably will 25.0 19.3

Probably won't 0.0 15.5

Definitely won't 6.3 16.4

Don't know 0.0 6.8

P-value 0.043

WILL HAVE MAMMOGRAM V/ITH SABXRS

Yes 81.3 46.4
No/not sure 12.5 15.0
Won't have mammo 6.3 38.6

P-value 0.0/
WHAT WOULD PROMPT TO HAVE MAMMOGRAM

Preventive action 30.4 12.0
If referred by doctor 2l .7 33 .7

Symptoms/problems 34.8 38.8
Other 13.0 10.1

Nothing 0.0 5.4
P-value 0.045

75.6
t2.2
1.0

9.8
0.0

0.423

87.8
0.0
12.2

0.704

34.6
25.5
27.3
10.9

1.8

0.825

40.0
40.0
20.0
0.0
0.0

80.0
0.0
20,0

30.0
10.0
40.0
20.0
0.0

47.6
r9.0
28.6
4.8
0.0

1.003

33.3
JJ.J

33.3
0.1 34

JJ.J

29.2
25.0
8.3

4.2
0.675

93.1 38.9
6.9 38.9
0.0 1 l.l
0.0 8.3

0.0 2.8
<0.0013

1 For this variable multiple responses allowed; N : 23, 27 6,32,55, 10, 24,36 & 44 for groups as they appear

across the table.
2 Test of significance combines last 2 categories.
3 Test of significance between 'Definitely will' and other categories combined.
aTest of signifrcance between 'Yes' and others combined.
5Test of significance between 'Preventive action', 'symptoms/problems' and others combined.
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Table 7.4.1 All invitees: Percent Attended by June '97 by Attend status in 1995 by Clinic
and Invitation type

% ATTEND IN 1997

ARNDALE PORTAUGUSTA
Invitation type

Round in 19951

Attend in 1995 P-value
Yes No

Attend in 1995 P-value
Yes No

Electoral Roll
Rl Re-invite
Re-screen

Overall
Round 2
Round 3
Round 4

68.4 I 1.3 < 0.001
na na

77.2
56.3

20.4
8.3

< 0.001
< 0.001

< 0.001
< 0.001

0.01

0.56

81 .3

19.6
83.0
88.2

52.5

45.0
61.0
12.2

86.7
86.8
85.7
84.6

46.1

43.5

62.1

66.7

< 0.001
< 0.001
< 0.001

0.40

' Only applies to Re-screens; all ER and R1 Re-invite by definition were Round I in 1995

Table 7.4.2

Round in 1995

Re-screen cases: Round in 1995 by Attend status in 1995 by Clinic and
Invitation type

ARNDALE PORTAUGUSTA
Attend in 1995 Attend in 1995

Yes No Yes No

4341 33gl g26lOverall

Round 2
Round 3
Round 4

216
200
t7

189

131

18

740
70
13

2g2l

246
29
6

The overall figure is greater than sum of Rounds due to missing Round variable
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Cross-sectional community surveys

CHAPTER 8 CROSS.SECTIONAL COMMUNITY SURVEYS

8.1 INTRODUCTION

This Chapter focuses on mammography at the community level in South Australia and

Australia. Section 8.2 presents data from five community ('Omnibus') surveys conducted in

South Australia over the period 1990 to 1995, while section 8.3 presents data from two ABS

National Health Surveys conducted in 1989/90 and 1995. Two logistic regression models are

discussed, one from the 1990 Omnibus relating to all South Australia women and the other from

the 1989/90 NHS relating to all Australian'women. These models complement the case-control

study base-line models which relate to SABXRS 'clients' (had contact with or from Service).

Except for the sections presenting models which rely on statistical methods, the focus of this

chapter is on examining pattems which are of practical relevance, rather than statistical

significance. Some chi square tests of association are presented in tables where such tests may

add strength to an argument, for example, in testing for differences in factors associated with

mammography uptake between regions. However, particularly in the early years, the numbers

on which these were based were quite small and are indicative only. Also, confidence intervals

have been presented where it was considered that conclusions may be drawn from an apparent

pattem which may be unreliable due to the small numbers concerned.

These surveys comprise an important component of Part V of this thesis which evaluates the

likely attainable participation rate for mammography overall, but particularly for the SABXRS,

The extent of screening outside the Program is critical to the cost-effectiveness of the program,

and also has implications for the appropriateness and quality of service for women screened

outside the Service. It is acknowledged that there would be a margin of error from these self-

reports, both in relation to the reason for a mammogram (diagnostic or screening) and whether

it occurred inside or outside the Program. A survey commissioned by the National Breast

Cancer Centre, sought consent to validate self-reported screening within the Program against

Program databases (Barratt et al., 1997). Of the 819 women Australia-wide who reported a

mammogram with the National Program, 669 (82%) agreed to provide their names and address,

and a random sample of 148 was selected for further follow-up. Of these, 127 (85%) retumed a

signed consent form, and 120 were able to be matched against Program records; 95'/o of the 120

were found to have been screened in the Program. Further, 92o/o of women correctly reported

their date of attendance to within 12 months, and 81% within six months. However, the authors

acknowledge that these results may overestimate the accuracy of self-reports due to the

selection process.

It should be noted that data presented for 'Australia' include South Australia

8.2 HEALTH OMNIBUS SURVEYS (1990, 1991,1992,1994,1995)

8.2.1 Introduction

The mammography section of the 1990 South Australian 'Omnibus' survey was planned by the

investigator as an integral component of this thesis to supplement the principal component, namely
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the case-control study, with a community perspective. Following the initial 1990 survey, the

SABXRS included a few questions in subsequent years to gauge screening at the community level

over time, and permission was granted to use these additional data for this thesis.

The Health Omnibus Suweys are commissioned by the South Australian Health Commission to

cover a range of health topics. The surveys are conducted by personal interview with a random

sample of about 3,000 persons across the whole state. The first survey in October 1990 was

conducted by the ABS, and from 1991 the surveys have been contracted to a private market

research company. The cost of the Omnibus surveys is shared on a user-pay basis, according to

the number of questions. Each user is provided with unit record data for the specific questions

commissioned, plus a number of socio-demographic variables, including age, sex, marital status,

country of birth, education, occupation and income. The data are weighted by age, sex and region

(metropolitan, non-metropolitan), therefore the proportions are representative of the population.

The samples are drawn from census collectors' districts (CDs) used by the ABS for the Adelaide

metropolitan area. Only private dwellings are included. CDs are selected first, with the probability

of selection proportional to their size, Within each CD a random start point is selected, and from

this point 10 dwellings chosen by selecting every fourth dwelling. In the non-metropolitan area the

sample includes all towns/cities with a population of 10,000 or more, and a selection, proportional

to size, of towns with a population of over 1,000 but less than 10,000. As with the metropolitan

sample, random starting points are selected and a cluster of 10 dwellings chosen. Within each

selected household, one interview is conducted with the person aged over 15 who had their

birthday last. For the October 1995 survey,4,200 households were selected, and 3,016 interviews

conducted with a response rate of 74.2% (Harrison Health Research, 1996).

The SABXRS participated in the October surveys in 1990, 1991, 1992, 1994 and 1995. The

mammography section of the 1990 survey was the most detailed, and included questions about

barriers and knowledge not included in subsequent surveys. The other four Omnibus surveys

provide summary information about mammography rates over time in the South Australian

community, both within and outside the SABXRS. Appendix F, Table Fl lists the mammography

questions from the Omnibus surveys and the year each was included.

Section 8.2.2 presents a multivariate model derived from the 1990 survey data, which as mentioned

above included additional questions on knowledge as well as on perceived barriers. Section 8.2.3

compares results across the five Omnibus surveys in relation to mammography behaviour and

examines change over time, while section 8.2.4 examines intentions about future mammography

and knowledge about the incidence of breast cancer. From Appendix F, Table Fl it can be seen

that only four core questions were asked in all five surveys. In 1995 two new questions were

introduced regarding invitations to the SABXRS and these data are presented in section 8.2.5.

8.2.2 Multivariate Analysis of 1990 Omnibus Survey

The logistic regression analysis reported here was conducted by the Aushalian Bureau of Statistics

(ABS) to the investigator's instructions, so that a wider range of variables could be examined than

those available to the investigator (with permission from the owners of the data). As indicated

above, the SABXRS was provided with unit record data only for the questions commissioned and
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the demographic variables. Only summary results are presented, since the detailed results are

reported elsewhere (Australian Bureau of Statistics, 7993a). The SAS statistical package (SAS

Institute Inc., 1989) was used to analyse the data by the method of backward elimination, usingP >

0.10 to exclude variables at each step, as recommended by Hosmer and Lemeshow (1989).

Results from 550 women aged 40 years and over who responded to the 1990 Health Omnibus

Survey were used in three logistic regression models. The dependent variable for Model I was '

Ever had a mammogram', for Model 2 'Intend to have a mammogram (anywhere) in the next 2

years', and, for Model 3 'Intend to have a mammogram with the SABXRS in the next2 years'.

Appendix F, Table F2 lists the variables examined in these analyses. It also shows which variables

were entered into each of the three multivariate analyses on the basis of P < 0.25 from the bivariate

analysis, again as recommended by Hosmer and Lemeshow (1989). This was also the cut-off level

used in the case-control study reported in Part II of this thesis. In addition, variables which

remained in the final model also are indicated in Table F2. AX denotes a variable not entered into

the multivariate analyses at all, a / denotes entry into the initial model but exclusion in one of the

steps of backward elimination , and { ./ denotes variables that remained in the final best fit models.

Also listed are statistics in relation to the assessment of the goodness of the fit of the final models.

The sensitivity was 90o/o or greater for all three models, while the specificity ranged fromT4o/oto

81%. The proportion of false positives ranged from 10% to ITYI and false negatives from l2o/o to

I7%o. Overall, the proportion correctly predicted was 880/o for Model 1,860/0 for Model 2 and 86%

for Model 3, indicating that the variables included in the final models were reasonably good

predictors ofthe observed differences between the two groups ofeach ofthe dependent variables.

Variables significant atP < 0.05 in the final models are listed in Table 8.2.1 below. The traditional

level of statistical significance is used here rather than theP < 0.10 for the case-control studies

since the numbers are larger. For Model 1, six of thirty frve variables examined were statistically

significant at P < 0.05 in the final model. None of the demographic variables such as age,

education and occupation remained in the final model. Of those which did, the variableoocvEs

'Has your doctor ever suggested to you that you should have a mammogram?' was found to have

the strongest influence; women whose doctor suggested a mammogram 'were 48 times more likely

to have ever had a mammogram. Other factors predicting prior mammography wereRATHER NoT

THINK ABOUT IT, HEARD SABXRS OTHER PAPER, HEARD SABXRS GP, HEARD SABXRS OTHER, ANd

INCIDENCE OF BREAST CANCER. Women who had had a mammogram were three time less likely to

agree with the statement that they would 'rather not think about it', or conversely, those who had

not had a mammogram were more likely to agree. Those who had had a mammogram were three

times more likely to give as their sources of information about the SABXRS 'other paper' (other

than the local paper, usually meaning the state-wide paper), four times as likely to mention their

general practitioner, and 3 times as likely to mention other sources (including seminats, pamphlets,

workmates). Overall, although other variables were not statistically signifrcant, the direction of

association indicates a more positive attitude to mammography and the screening service amongst

women who had had a mammogram.

In Model 2, which examined predictors of intention to have a mammogram in the next two years

(anywhere), thirteen of the 41 variables were included in the final model and nine were significant

atP < 0.05. Although a doctor's recommendation was againa strong predictor, the direction of

association was opposite to that of Model 1. 'Women who intended to have a mammogram were

nearly 7 times /ess likely to have had a doctor recommend a mammogram. The variable WHEN
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LAST MAMMoGRAM shows that compared to women who have never had a mammogram, those

who had had a mammogram were many times more likely to state future intention, regardless of
when they had their last mammogram. However, they were also three times more likely to agree

that a mammogram was painful than women who did not intend to have one. Perhaps this reflects

experience of mammogram being painful, but acceptance of it as necessary. Women with positive

intentions were also 64 times more likely to say they would have a mammogram just as a checkup

than those who would only have one if their doctor suggested it. Further, they were more likely to

have a family history of breast cancer (mother, sister or daughter), have a friend who had had

breast cancer, and be younger. Three demographic variables remained significant in this model

(occupation, hours worked and age). The hours worked and occupational variables show

somewhat incongruent results. All occupational groups were more likely to intend having a

mammogram than women who did not work outside the home, yet women who worked in the last

week were less likely than those with zero hours. The age variable shows that compared with

women aged40-44, those aged 65-69 were seven times less likely to intend having a mammogram.

The same 41 variables examined in Model 2 were also examined in Model 3, with 20 included in

the final model, seven signiftcant at P < 0.05. This model examined intention to have a

mammogram at the SABXRS within the next 2 years. Women who agreed that symptoms are

required to have a mammogram were less likely to intend having a mammogram with the

SABXRS. However, those who agreed that having a mammogram would be 'too much trouble'

were 2l times more likely to intend having a mammogram with the SABXRS, which is a difficult

result to interpret. Perhaps it was too much trouble in the past, but they intended to take the trouble

in future. A further breakdown of the data shows that only 3% of women who have already had a

mammogram agreed that a mammogram was 'too much trouble' compared with l3%o of those who

have never had a mammogram. It seems therefore that this apparently incongruous result occurs

because a sufficiently high proportion of women who have never had a mammogram in the past

intend to have one in future (38% 'definitely' or 'probably' will), even though women who had

previously had a mammogram are more likely to intend having a future one (53%). Model 3 also

found (as with the Model 2) that intention was high amongst women who would have a

mammogram just as a check-up. The occupation, hours worked and age variables also show

similar results.

8.2.3 Omnibus Survey Results: Mammography Behaviour Over Time

Table 8.2.2 below shows the total number of women sampled by year and age group, the

proportion of women who have ever had a mammogram, and the purpose of the mammogram for

those who had ever had one, that is, whether for screening or diagnosis of a symptom. Purpose

was determined from responses to the question ".Why did you have your last mammo gram". Those

who reported breast symptoms were coded as diagnostic, and all others as screening,

encompassing a personal or family history of breast cancer as well as screening/check-up.

For women in the target population of 50-69, the proportion reporting ever having had a

mammogïam increased significantly over the period; 28yo 1990,37o/o in 1991, 45yo in 1992,72%o

in 1994, and 82Yo in 1995. The proportion reporting a screening mammogram, that is without

symptoms, was about 10% less each year. For women in their 30s there has not been an increase

in the proportion of women having mammograms overall, but a small increase in diagnostic
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mammograms over the period. However, for women in their 40s, there has been an increase from

25%o in 1990 to 5IYo in 1995 in mammography overall, with proportions rising in both the

screening and diagnostic components. For women in their 70s there has been an increase in

screening mammography from lïYo in 1991 to 28o/o in 1995, while diagnostic mammography

remained steady over the period at aboú 6%o.

The previous table (8.2.2) relates to ever having a mammogram. Table 8.2.3 presents the same

categorisations as the previous table, but examines compliance to the National Program's

recommended screening interval of two years. The National Program defines a compliant

participant in the Program as a woman having a mammogram within 27 months, allowing a three

month window (from internal Program data dictionary). Within the Program this can be calculated

from screening dates, but due to reporting error from surveys a broader definition was used in the

tables examining compliance; mammograms in the year of the survey and the two preceding years

were included. It is acknowledged that this would overestimate compliance, since for some

respondents it could be nearly three years since their last mammogram. This methodology

corresponds to that used by the National Program data definition to calculate period to last

mammogram from self-reports when women first enter the Program.

From Table 8.2.3 it can be seen that for women in their 40s, the proportion having screening

mammograms within the compliance period rose sharply from l2o/o in 1990 to 260/o in 1992,bú

since then has remained at below 30%. This corresponds to a change in policy by the SABXRS,

where women in their 40s were specifically informed that the benefits of mammography were

equivocal for younger women, and while they were not denied a screen, they were not sent a

reminder letter after two years as was the case before 1993. However, for women in the 50-69

year age group, aggressively targeted by the Program both in South Australia and at the national

level, the proportion of the population reporting a screening mammogram within the compliance

period in 1995 was 680lo. This suggests that at the current time South Australia would have

achieved or be close to achieving the target participation rate.

Table 8.2.4 further classifies the data according to whether or not women used the SABXRS for

their mammogram. Only compliant participants, as defined for Table 8.3.3 are included. Two sets

of proportions are presented in Table 8.2.4, The first uses the total sample in the relevant age

group as the denominator. Hence, in 1990, 10.8% of women aged 50-69 had had a mammogram

with the SABXRS and a further 12.5o/o had had mammogram outside the Program. This sums to

23.3% overall being compliant participants in 1990, which corresponds to the proportion shown in

the first set of figures in Table 8.2.3. The second set of proportions in Table 8.2.4 (shown in

brackets) are calculated using the number of women who had a mammogram within the

compliance period as the denominator, thus the proportion having their mammogram at the

SABXRS and outside the SABXRS sum to 100%. It can be seen that a high proportion of women

in the target population of 50-69 obtained their screen at the SABXRS, the proportion increasing

from 46Yo in 1990 to 83%o in 1995 . Thus the proportion of the target group having a mammogram

within the compliance period outside the Program fell from 54%o in 1990 to l7% in 1995.

While the Program targets women aged 50-69, all women aged 40 years and over can access it free

of charge. From Table 8.2.3 it can be seen that in 1995, 39o/o of women in their 40s reported

having a mammogram (screening and diagnostic combined) within the compliance period. The

breakdown in Table 8.2.4 (first set of proportions) shows that 22%o occurred inside the Program
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and 16%o outside the Program. For women in their 50s,75%o were compliant participants in 1995,

59% inside and l5%o outside the Program. The corresponding figures for women in their 60s were,

74%o compliant participants,650/o inside and,l0%o outside. For women aged 70 and over, 22o/o were

compliant, 16% inside and 5o/o outside. Hence, the proportion of women in the population having a

mammogram outside the Program decreases with age, except for the older women (70 and over).

For this age group it would be expected that a high proportion of outside mammograms are for

diagnostic purposes, given the increasing incidence of breast cancer with age. However, for

younger women the proportion of the population having a mammogram outside the Program

exceeds the level that would be indicated by the proportion truly eligible for a Medicare rebate

(those with true breast cancer symptoms or a family history).

From the second set of figures (in brackets) it can be seen that in 1995,58yo of women in their 40s

had their mammogram at the SABXRS in contrast to the 83o/o for women 50-69 and 75o/o for

women 70*. However, 26%o of compliant participants in their 30s, also reported that their last

mammogram was with the SABXRS, although the SABXRS does not accept women in their 30s.

It is known that a proportion of women falsify their age in order to have a mammogram with the

Service. However, it is unlikely to be around 2%o of the population as suggested by these data.

The Estimated Resident Population of women aged 30-39 in 1995 was 116,200 (Australian Bureau

of Statistics,1996c). If 11% of women in the population in 1995 had actually attended the

SABXRS in the previous 2-3 years as reported, the actual number would have been 6,800 which is

an unlikely figure. However, given the low proportion of women in their thirties who reported

having a recent mammogram with the SABXRS, and the small sample numerically (only 5 women)

on which this proportion was based, the standard error is large. The 95% confidence interval

around the 1.7%o estimate is 0.6% to 4.lo/o. Apart from random error around the true estimate, it is

possible that these data also suffer from systematic error, due for example, to women who

participate in mammography having a greater chance of inclusion.

The next two sets of data in Table 8.2.4 provide separate details for screening and diagnostic

mammograms as reported at interview. The split is not as clear as expected even allowing for

reporting error. Although the majority of women aged over 40 have their screening mammograms

with the SABXRS, a significant proportion do not. Within the target age group (50-69), 9.5%o of
women in the population reported having a screening mammogram outside the Program in 1995, or

I4o/o of those who had a screening mammogram within the compliance period. Of the 6.60/o

women aged 50-69 who reported having a diagnostic mammogram within the compliance period,

over half (52.2%) stated that this was with the SABXRS. As stated in the Chapter 6, even though

the SABXRS attempts to screen out women with symptoms on the telephone, a significant

proportion of women report symptoms when they attend for their screen. Howevet, about half of

these are not considered as significant for breast cancer by the Service's clinicians (for example,

general breast pain in both breasts). It is probable that a significant proportion of women referred

for 'diagnostic' mammograms outside the Program by doctors also do not have significant

symptoms.

Table 8.2.5 cross-classifies 'Ever had mammogram' with other variables available. The percents

shown in each cell refer to the proportion of women who have ever had a mammogram in South

Aushalia (anywhere) for the particular variable category listed on the left. Due to small numbers

in some cells, categories were necessarily collapsed which may have masked potential differences.

For example, the 'Other' countr¡r of birth category covers all countries other than Aushalia, IIK
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and Ireland, and while some differences are apparent from the raw numbers, it is not possible to

make statements about specific groups. This demonstrates the difficulty of general population

surveys in targeting specific problems or specific groups. This could be achieved by over-

sampling, which was not an option with the Health Omnibus Survey, but had it been, the cost

would have been prohibitive.

The patterns for the socio-demographic variables in Table 8.2.5 appear to match those expected

from the literature. The Country of Birth variable in 1995 shows that 85Yo of women born in

Australia had ever had a mammogram compared with 80% for women from the UK and Ireland,

and 7lo/o for other overseas born women. Hence the difference is especially marked between

Australian born women and migrants from countries other than the UK and Ireland. In fact in the

years from 1990 to 1994 the highest rates of mammography were amongst women from the UK

and lreland. Further special migrant studies would be required to determine which specific groups

are affected amongst the 'Other' category. Marital status in 1995 shows that 85%o of married

women had ever had a mammogram compared with 73% for those not married. This pattem is

evident over the whole time period but the difference more marked in 1995. Within the 'Not

married' group, the 'Never married' have a particularly low proportion who have ever had a

mammogram at 43%o. However, the 95o/o confidence interval is broad (12% to 80%) given that

only 7 women were interviewed aged 50-69 and never married. The education variable shows that

in 1990 (that is, the early days of screening) the uptake was higher amongst women with higher

education, but over time this disparity appears to have disappeared.

For the trvo additional health behaviour variables in Table 8.2.5, the Smoking variable shows the

predicted pattern (smokers less likely to have a mammogram) in the first and last two years (1990,

1994 and 1995), but not the middle years. Ever having a Pap Test shows a clear association with

ever having a mammogram for the three years where this variable was available (1990, 1994 and

1995), and is also statistically significant in the latter two years (P < 0.001 in 1995).

Table 8.2.6 presents the same variables as for Table 8.2.5, but relates to the proportion of women

who ever had a mammogram with the SABXRS (using the same total population denominator). It
should be noted some of the numbers on which the percents are based are quite small particularly

in the early years. Nevertheless, in general the pattem for Country of birth and Marital status is

similar to that of the general community. However, it appears that these data support the

suggestion made in evaluating the case-conhol data that the SABXRS under-represents the higher

educated women. The two additional health behaviour variables, Smoking and Pap Test show

similar pattems to the general community, however the difference for the latter is less marked.

That is, while having a pap test appears shongly associated with having a mammogram per se, the

strength of the association with having a mammogram in or out of the National Program appears

signifìcantly less. From the base-line case-control analyses, the smoking and pap test variables

were signihcant for the both the Spontaneous and GP FTA groups, but neither of the Cancel

groups, indicating the FTA cases resemble the community non-attenders. It was suggested in the

reporting of the case-control study results that the FTA cases resembled the non-attenders from the

literature based on community samples more so than the Cancel cases.
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8.2.4 Omnibus Survey Results: Intentions about mammography and
Knowledge of Incidence of breast cancer

From Appendix F, Table Fl it can be seen that intention to have a mammogram at the SABXRS

wasincludedinthe 1990, 1991, 1992and 1994surveys. Thelatterthreesurveysalsoaskedhow

frequently women intended having a mammogram in the coming years. Knowledge of the

incidence ofbreast cancer was asked in 1990, 1994 and 1995.

Table 8.2.7 shows intention to use the SABXRS in the next two years, separately for women aged

40-49 (who the Service accepts but does not specifically target) and the target age group 50-69.

For women in their 40s a similar trend can be seen as for the overall levels of screening in the

previous section, in that the proportion who 'Definitely' intend being screened increasedto 1992,

then levelled or fell. Nevertheless, in 1994, about a third of these women stated that they

'Definitely' intended being screened at the SABXRS, with a further 25o/o stating they 'Probably

will'. For women in the target age range there was a marked increase in the proportion stating that

they 'Definitely' intended being screened at the SABXRS from 20%o in 1990 to 54%o in 1994, while

those'Not sure' showed a corresponding decrease. Around I0% of both age groups throughout

the period stated they 'Definitely won't' have a mammogram with the SABXRS in the next two

years.

Table 8.2.8 relates to a general question about intended frequency of mammography over the

coming years. This was asked only in 1991, 1992 and 1994, and relates to mammography

generally, and not just with the SABXRS. For women in their 40s about 20%o stated an intention to

have an annual mammogram in the first two surveys, but this fell to l2o/o in 1994. However,3So/o

of women in their 40s stated an intention to have a biennial mammogram in 1994, which when

combined with those intending to have an annual mammogram, indicates that half these women

believe they should be having regular mammograms. For women in the target group, the

proportion intending to have biennial mammograms (the recommended interval) increased

significantly from 32%o in 1992 to 52o/o in 1994 (P< 0,001), while those choosing 'Every year' fell

from l6Yo to llYo (P : 0.6). ln 1994, the proportion 'Not sure' was about 40o/o for women in their

40s and 25o/o for women in their 50s. This can be interpreted as uncertainty regarding having a

mammogram at all, as well as uncertainty regarding the interval.

Table 8.2.9 shows knowledge about the incidence of breast cancer by age for the three surveys in

which this was asked (1990,1994 and 1995). It can be seen that for both age groups the proportion

choosing an inflated incidence of 1 in 5 increased over time, with 39o/o of women in their 40s and

30o/o of women in the targel group choosing this category in 1995. The same proportion in both

age groups (31%) chose the correct category of 1 ìn 15.

Knowledge of the SABXRS amongst women who have not used the Service is shown in Table

8.2.10. It can be seen that knowledge of the SABXRS rose sharply in all age goups from 1990 to

1991, and thereafter remained steady. In 1991, 72o/o of women aged 40-49,81o/o of women aged

50-69 and 67o/o of women aged 70 and over who had not used the Service knew about it. This was

before mass advertising by the National Program, indicating that the SABXRS had been successful

in its advertising strategies in the early days of the Program.
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8.2.5 Omnibus Survey Results: Invitations to SABXRS; 1995 Omnibus
Survey

The 1995 Omnibus survey included a new question regarding receipt of an invitation from the

SABXRS. This was asked of women aged 40 years and over who had not reported having a

mammogram at the SABXRS, and was followed by a question seeking reasons for not responding

to the invitation. Table 8.2.11 presents data relating to mammography (within and outside the

Service) and receipt of an invitation from SABXRS. A split by region (total South Australia,

metropolitan Adelaide or country SA) is presented to determine whether country women were

disadvantaged due to the longer distances they need to travel to access mammography (as

suggested by the literature). These data show that within the target population, South Australian

country women are not disadvantaged. In fact, the reverse appears to be the case, particularly for

mammography with the SABXRS, The proportion of women who have ever had a mammogram at

the SABXRS in the 50-59 year group was 57o/o for Adelaide and 72o/o for the country regions. The

higher proportion in the country corresponds with the higher response rates to invitations reported

in Part III of this thesis. Further, all women on the electoral roll in all country regions except those

close to Adelaide had been sent an invitation from the SABXRS by October 1995.

Regarding invitations for women not screened at the SABXRS, for women in the target age group

(50-69), overall 33o/o stated they had received an invitation from the SABXRS; 29% in the 50-59

group and 38%o in the 60-69 group (Table 8.2.11). For women in Adelaide the proportion in the

two age groups 50-59 and 60-69 is about the same at 35%o,btt in the country a higher proportion of
v/omen aged 60-69 (43%) reported receiving an invitation than 50-59 (7%). However, the country

proportions are based on small numbers, Nevertheless, it would be reasonable to expect a lower

proportion in the 50-59 year group, since a significant proportion of women in their early 50s

would not have received an invitation yet, since this occurs every two years at each location when

the van visits. The proportion who reported having received an invitation in the 40-49 age group,

although quite low, is higher than would be expected on the basis of age effor in the files provided

from the electoral office. Those in the 70+ group probably relate mostly to invitations sent when

the woman was aged less than 70.

Seventeen percent of women who reported receiving an invitation, stated as their reason for not

responding to the invitation that they had a mammogram outside the Service. About 5o/o reported

each of the following reasons; concern about pain, fear of test result, rather not knowing, and

embarrassment. However, the remaining 640/o were coded as 'other' (a breakdown of this category

was not provided).

8.3 ABS NATIONAL HEALTH SURVEYS (1989i90 and 1995)

8.3.1 Introduction

The Australian Bureau of Statistics (ABS) has been conducting National Health Surveys (l'[HS)

approximately every 5 years, the first ün1977178. Subsequent surveys were conducted in 1983,

l989l9} and 1995. This section reports on results from the 1989/90 and 1995 surveys, which

included questions about mammography. The 1989/90 survey was conducted during the 12

months October 1989 to September 1990, and covered approximately 22,000 selected private and
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special dwellings (eg, hotels, motels, boarding houses) around Australia (Australian Bureau of

Statistics, 1992b). The 1995 survey was conducted over the 12 months from January 1995 to

January 1996, and sampled around 23,800 private and special dwellings around Australia, yielding

a sample of 57,600 persons (Australian Bureau of Statistics, 1996b).

The mammography data from the two National Health Surveys were collected as part of a self-

completed additional Women's Health Form by female respondents after the main personal

interview. For the 1989/90 survey only women aged 18-64 were asked to complete this form, but

for 1995 all women aged 18 years and over weÍe included. This researcher had direct input into

the design of the mammography questions for the 1995 survey. Special tables not published in the

ABS ouþuts were provided by the ABS for these analyses.

Sections 8.3.2 to 8.3.5 present the results from the 1989/90 NHS Section 8.3.2 presents a

multivariate model from the 1989/90 NHS while section 8.3.3 compares this model with the 1990

Omnibus model presented above (8,2.2). Section 8.3.4 presents overall mammography rates and

compares them to the 1990 Omnibus survey, while section 8.3.5 presents additional data from the

1989190 NHS for South Australia. The 1995 NHS results are presented in sections 8.3.6

(comparison with 1995 Omnibus) and 8.3.7 (1995 NHS comparison between South Australia and

Australia). No multivariate modelling is presented for the 1995 NHS as the Unit Record File had

not been released in time for inclusion into this thesis. Section 8.3.8 compares the results of the

two National Health Surveys. Comparisons are made with the relevant Omnibus surveys where

appropriate.

It should be noted that the Omnibus surveys only covered private dwellings in the sample frame,

whereas the ABS surveys included special dwellings (hotels, boarding schools, hospitals, nursing

homes, prisons, other). From the 1991 census , 3Yo of the total South Australian population resided

at a special dwelling on census date, and L.So/o of the population in hospitals or nursing

homes/homes for the aged, the categories of special dwellings most likely to accommodate the

women aged40 andover. Giventhatthe l.5Yofrgtxe includesallagesandbothsexes,theimpact

on overall mammography rates of women aged 40 and over living in special dwellings would be

minimal.

One other point should be made regarding the data from the National Health Survey. The data

provided to the investigator for 1995 show the number of 'not stated' cases within the tables (this

was not provided for the 19898/90 data), and in some cases the proportion of 'not stated' cases is

significant. For example, for women aged 40-49, 3Yo of those who had had a mammogram in

Adelaide did not specify the reason for the last mammogram, with the corresponding proportion for

county women (rest of state) being 8%. The data presented in the tables used the stated cases as

the denominator. It is possible that the not stated cases could differ from the stated cases in terms

of mammography behaviour. Further, because the Women's Health survey was not compulsory,

unlike the main survey, non-response was greater for that segment. Again bias may be an issue, if
non-responders differed from respondents. Although it cannot be proved, it is suggested that

rwomen who have had a mammogfam may have been more likely to complete the women's survey,

hence the mammography rates reported may be inflated.

As multiple comparisons are made in this section, it was considered appropriate to conduct

statistical tests of association between mammography behaviour and other factors examined, and
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these are presented in the tables. However, some cells have quite small numbers, therefore should

not be used as the basis for making conclusions. As indicated above this chapter is mainly

exploratory and investigates pattems of practical relevance.

8.3.2 1989/90 National Health Survey: Multivariate Results for Australia

The logistic regression analysis reported here was conducted by the Australian Bureau of Statistics

(ABS), by the same unit which conducted the multivariate analysis of the 1990 Omnibus survey

reported in the section 8.2.2. As for the Omnibus survey, the analysis was guided by the

researcher, but the detailed analysis was provided as a report to the SABXRS by the ABS

(Australian Bureau of Statistics, 1993b). Appendix F, Table F3 lists the variables examined and

shows the variables which entered and remained in the multivariate analyses, using the same

notation as for Table F2. The SAS statistical package (SAS Institute Inc., 1989) was again used to

analyse the data using the method of backward elimination andP > 0.10 to exclude variables at

each step. However, in determining which variables to enter into the first multivariate step,P <

0.15 in the bivariate analysis was used, rather thanP <0.25 as for the Omnibus and case-control

study models, This smaller P level was used as the cut-off due to the large number of variables

examined. The model from the NHS relates to Australia as a whole, with state being entered as an

independent variable. Summary results are presented below.

The analysis included 6,740 women aged 40-64 across Australia who completed the Women's

Health Form. The dependent variable for the logistic regression model was 'Ever had a

mammogram'. Variables examined covered a range of socio-demographic characteristics and

health behaviours, including medication use. The final model contained 2I of the 52 variables

included in the analysis. As with the Omnibus models P < 0.05 is used to determine statistical

significance. Seventeen ofthe variables had a significant association atP < 0.05 in at least one of

the category comparisons with the reference category. These are listed in Table 8.3.1 below. The

final model had a sensitivity of 90.07o, specificity of 295%, a false positive rate of 245% and false

negative rate of 44.6%o. Overal| the model was 72.4o/o correct. Compared with the three Omnibus

models which had both high sensitivity as well as specificity, this model had high sensitivity

(correctly predicts a high proportion of women who have had a mammogram) but not specificity

(does not correctly predict those who have not had a mammogram), which reflects the high false

negative rate in this model. This suggests variables important in predicting mammography

behaviour were included in the Omnibus models, but not the NHS model.

Women from the states of New South Wales (NSW) and Queensland were significantly more

likely to have had a mammogram than \Momen from South Australia (SA). These other two states

commenced organised screening prior to SA, intensively recruiting within particular geographical

areas. At that time 10 pilot screening projects were part of the national evaluation described in

Chapter 1; one in SA, one in Victoria, two in Western Australia, three in NSW, and three in

Queensland. However, it is not known what proportion of mammograms reported in the NHS

occurred within these pilot scree¡ring services, as this information was not collected. Therefore, the

higher rates for NSW and Queensland may not be attributable to the fact that these states had the

highest number of pilot programs, but rather to more aggressive promotion of private

mammography by doctors generally in those states.
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Age did not enter the multivariate analysis at all, as was the case for the Omnibus model with the

same dependent variable (that is, "Ever had a mammogram", Model 1). The demographic variable

household type shows that women in the referent group (wife with no dependent children) were

more likely to have had mammograms than the other categories. The referent category implies a

married couple, either living alone or with non-dependent children only. Language spoken at

home also predicted mammography use, with non-English speaking women beingmore likely to
have had a mammogram. However, as section 8.3.5 which presents the bivariate data for this

survey shows, this result appears to be dominated by the higher rate of mammography amongst

overseas bom women aged 40-49 from countries other than the UK and Ireland, for South

Australia at least. This model relates to Australia as a whole and it is not known if the variation

seen in South Australia with regard to this variable applies universally.

The occupation variable shows that women who were plant or machine operators were

significantly more likely to have had a mammogram than women who stayed at home. None of the

other occupation categories was significant. Women whose income was from 'Other' sources

(including private business or superannuation) and 'Government pension/benefit' were more likely

to have had a mammogram than those whose income was from wages or salary.

The remaining significant variables relate to health behaviours. The highest OR was for breast

exam by a doctor (OR = 7.9, P < 0.001) which is probably related to the fact that a large proportion

of these early mammograms would have occurred outside the pilot screening programs, thus

requiring a referral from a doctor. It is likely that a breast exam would have been carried out

during the visit for a referral. A recent visit to the dentist predicted mammography use although

the effect was small (OR : 1.2), as did having a recent pap smeil (OR : 1.6) and breast self exam

(OR:1.5).

Changing of diet over the last two years Ìyas also related to mammography use. Women who

changed for medical reasons were no different than women who had not changed their diet at all.

However, those who changed for other reasons u/ere more likely to have had a mammogram.

Although the 'Other' category is the only one significantatP < 0.05, the 'To lose weight' category

had a P value of 0.08, and the 'To improve general health' category 0.06. 'Other' included

changing diet due to ageing and change in activity levels.

Current smokers were less likely to have had a mammogram than women who never smoked,

whereas frequent drinkers of alcohol (had a drink within last 7 days) were more likely than women

who never drank alcohol. Women on certain types of medication were also more likely to have

had a mammogram; medications for stomach problems, sleeping and 'other'. This result is

diffrcult to interpret, but it may represent those with less serious illnesses, since those taking

medication for cough, pain, hypertension or nervous conditions were not significant atP < 0.15 in

the bivariate analysis. Having cancer was inversely related to mammography use, again indicating

that the presence of more serious health issues may reduce the incentive to have a mammogram.

This variable refers to having any type of cancer at the time of the survey (hospitalised for cancer

in the past year or visited a health professional for cancer in the last 2 weeks).

The most significant, an obvious predictor was having heard of mammography, and probably

should have been excluded from the model, given the exhemity of the OR and confidence interval.

However, this analysis can not be re-run without significant cost.
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8.3.3 1989/90 National Health Survey: Concordance with 1990 Omnibus
Model

A direct comparison of the logistic regression model using the 1989/90 NHS data and 1990

Omnibus data is not appropriate. Although the NHS and Omnibus surveys both represent

community samples, the timing of the surveys was different, and in the context of increasing

promotion of mammography, this difference is pertinent. Further, although some variables were

common to both studies, others variables considered for inclusion in the models differed. In
addition, the different cut-off point for inclusion in the multivariate analyses may affect the final

outcomes. Nevertheless, some interesting contrasts can be drawn.

The NHS analysis which related to all Aushalian women in the community can be contrasted wìth

the 1990 Omnibus Model 1 ('Ever Had Mammogram') results presented in Table 8.2.1 which

related to South Australian women in the community. A major difference between the two

analyses was the inclusion of variables relating to knowledge, barriers and intentions about

mammography in the Omnibus survey which were not collected in the NHS. Common variables

considered in both models relate to age, marital status, age at which they left school, post-school

qualif,rcations, occupation, hours worked, source of income, smoking, pap smear and self-rated

health. Two variables were statistically significant atP < 0.05 in the bivariate analysis for both

analyses; qualifications and pap smear. A third (smoking) was significant atP < 0.05 in the NHS

and P : 0.06 in the Omnibus. In the multivariate analyses, none of the common variables were

significant atP < 0.05 in the Omnibus analysis, but occupation, source of income, dentist, smoking

and pap smear were signif,rcant in the NHS analysrs.

The strongest predictor for the Omnibus analysis with an Odds Ratio of 47.6 (CI26.l-72.5) was

having had a doctor suggest a mammogram. Other predictors related to barrier items. It should be

noted that the strongest predictor of attendance to the SABXRS for all four case-control base

models reported in Chapter 4 related to a doctor's recommendation, with perceived barriers also

strongly associated. The NHS did not include any questions relating to a doctor's influence on

mammography behaviour nor perceived barriers. Apart from having heard of a mammogram,

which is an obvious prerequisite of having a mammogram, the strongest predictor in the NHS

model was having had a breast exam by a doctor. As indicated above, this variable may also be a

proxy for recommendation from a doctor, since the majority of mammograms conducted at the

time of the 1989/90 NHS would have been outside the pilot screening programs, and thus requiring

a referral from a doctor. It is likely tha| a proportion of these recommendations would have

occurred opportunistically by doctors in favour of mammography screening. Hence, it appears that

for the Omnibus analysis the effect of the variables not included in the NHS totally masked the

others. It would be interesting to re-analyse both surveys only with the common set of variables,

but this is not possible with the data available. However, this would be of interest only, and of

greater utility would have been the inclusion of the specific mammography related variables

(especially barriers) in the NHS analysis.
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8.3.4 1989/90 National Health Survey: Overall Mammography Rates

Table 8.3.2 compares the overall mammography rates by age group between South Australia and

Australia from the 1989/90 NHS. In addition, the South Australian rates are compared with the

1990 Omnibus survey. The results for the 1990 Omnibus survey presented in section 8.2 were

segregated by the age groupings ofinterest to the current National Screening Program (40-49,50-

69, 70+). Here they are presented by the age groupings of 40-49 and 50-64, to make them

comparable with the 1989/90 NHS results. As noted above, the 1989/90 NHS excluded women

aged 65 and over from the-Women's Health component. However, the exclusion of women 65-69,

part of the current target group, is not so problematic for analyses of mammography in South

Australia in 1989/90, given the policy of the SABXRS at the time. Prior to October 1990, the

Service only offered screening to women aged 50-64.

It can be seen that for South Australia, the proportions from the NHS are slightly lower than the

Omnibus figures, but these differences are not statistically significant. Nevertheless, the rate from

the Omnibus survey would be expected to be higher on the basis of the different timing of the

surveys. The ABS survey was conducted over a whole year from October 1989 to September

1990, in the context of increasing mammography rates, whereas the Omnibus survey rwas

conducted during the last quarter of 1990.

Comparing the proportion of women who had ever had a mammogram in South Australia with

Australia from the NHS, it can be seen from Table 8.3.2 that the differences are statistically

significant for both age groups. For South Australia 22%o of women aged 40-49 and 28Yo of
women aged 50-64 had had a mammogïam compared with 30o/o inboth age groups for Australia.

The higher national figure corresponds to Medicare claims for bilateral mammography as shown in

Figure 8.3.1. For all age goups the proportion of the population making a claim was higher for

Australia than South Australia. However, from Figure 8.3.2 it can be seen that the rate of increase

over the preceding year v/as high for all age groups both in South Australia and overall for

Australia. This rise in Medicare claims for bilateral mammography, suggests a high proportion of
'pseudo' screening, and was a contributing factor to the decision to establish a National Screening

Program, as outlined in Chapter 1. It can be seen that the rate of growth in South Australia was

higher amongst the younger women who were not eligible to be screened at the SABXRS. From

the 1990 Omnibus survey, 8%o of the 40-49 age group and 4lo/o of the 50-64 year age group who

had ever had a mammogram, specified the SABXRS as the place of their last mammogram. These

data corresponds to the high proportion of women in their 40s making Medicare claims, since those

who wanted a mammogram were ineligible for the SABXRS service.

8.3.5 1989/90 National Health Survey: Additional Results for South
Australia

Table 8.3.3 presents additional variables for South Aushalia from the 1989/90 NHS, cross-

classified by age and 'Ever had mammogram', A difference in mammography rates by region is

evident for both age groups, despite the small numbers. Within Adelaide, the highest proportion

was for women living in the Western region for both age groups. For the 50-64 year age group this

would have been related to the fact that the first screening service was opened in the Western

region at the Queen ElizabethHospital with the Coordination Unit co-located at the same site. At
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the same time, mammography was also being promoted in that region by both the Queen Elizabeth

Hospital and a private hospital in the region, which probably accounts for the higher

mammography rate for the younger women in this region. The lowest rate in Adelaide for the 40-

49 year old group was in the Southern region, and for the 50-64 year old group in the Northem

region. These rates were both lower than the rate for the Rest of State. The low rate in the target

group of 50-64 year olds for both the Northern Adelaide region and Rest of State would partly be

attributed to the fact that no SABXRS service existed in the Northem region at that time, nor the

mobile service for country clients. Eastem Adelaide was serviced by a clinic in central Adelaide

(at the Royal Adelaide Hospital), and Southern Adelaide by a clinic at the Flinders Medical Centre.

The pattern for marital status and country of birth differs for the two age groups. For women aged

50-64 the data show married women had higher rates of mammography than those not married,

while the reverse appears to be the case for women aged 40-49. For country of birth, women born

in the UK and Ireland had the highest mammography rates rwere amongst those aged 50-64 but the

lowest for those aged 40-49. The official ABS publication on this survey reported a higher rate of

mammography in overseas bom rwomen than Australian born women; 19.3 of overseas born

women reported having had a mammogram compared with 17.2% for Australian born women

(Aushalian Bureau of Statistics , 1992b). This publication related to all women 40-64. The highest

rates amongst the overseas born women were for women from English-speaking countries; 23.3%

for women bom in the UK and Ireland and 22.7Yo for those from Northem America. The rates for

women from overseas birthplaces other than UK, Ireland and Northem America were;20.9%o for

Europe, 19.6% for the Middle East and Northern Africa, I0.0% for Asia, and 15.4%o for other

countries (Australian Bureau of Statistics, 1992b). Hence, the rate from the main non-English

speaking areas from which older Australian migrants are drawn (Europe) emerges as higher than

Australian-born women overall. However, from Table 8.3.3, amongst the 50-64 year age group the

rate for those born in overseas countries other than the UK and Ireland was significantly lower than

those born in Australia (P: 0.02) as well as those born in the UK and Ireland (P : 0.002). The

higher rates for women from the UK and Ireland are concordant with the Omnibus results observed

from Table 8.2.4.

Table 8.3.3 also shows that for women aged 50-64, those with post-school qualifications had

higher mammography rates than those without (this was statistically significant). Other pattems

that emerge relate to the 40-49 year group only; women in labouring occupations had lower rates

of mammography, while women working fulltime and those with private health cover had higher

rates.

8.3.6 1995 National Health Survey: Comparison with 1995 Omnibus Survey

Table 8.3.4 compares the mammography rates of the 1995 Omnibus and NHS surveys by the age

groupings of 40-49,50-69, 70+, which are those of relevance following the implementation of the

National Screening Program in 1991. The National Program offers screening to women aged 40

and over, but targets only women aged 50-69. It should be noted that the results are not directly

comparable due to the differing survey periods. As mentioned above, the NHS was conducted

over 12 months January 1995 to January 1996, whereas the Omnibus survey \ryas conducted during

the last quarter of 1995, Hence, it would be expected that the NHS survey rates would be lower,

given that the proportion of women screened through the National Program would have increased
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over the period, and that 1995 was a yeaÍ of intensive advertising and promotion both nationally

and at the state level.

Comparison of the two South Australian results shows that the mammography rates from the

Omnibus survey were higher for the three age gfoups 40-49,50-59 and 60-69, both overall and

broken down by Adelaide and Rest of State. For the 70+ age group, the Omnibus survey shows a

lower proportion overall and for Adelaide, but not Rest of State. The lower overall figure for the

70+ would be dominated by the Adelaide result, since 77%o of women aged 70+ in 1995 were

estimated to live in Adelaide (Australian Bureau of Statistics, 1996c). As indicated above, it would

be expected that the proportions from the Omnibus survey would be higher due to the later timing,

and this was found to be the case for women 40-69 but not 70+. However, given the lower

numbers in the older age category, the apparent difference can be explained statistically. Using the

table of standard errors provided by the ABS, the estimate of the proportion of 70+ women who

had ever had a mammogram for South Australia ranges from 33.4o/o ro 42.7%o (95% confidence

interval). This range includes the Omnibus estimate of 34.3. On the other hand the 95o/o

confidence rates for the 50-59 year group are 66.5Yo and78.6%o, with the upper limit still below the

Omnibus estimate of 84.6%.

Comparing the proportion of women screened in South Aushalia versus Australia from the NHS, it

can be seen from Table 8.3.4 that almost identical proportions were shown for the 50-59 and 70+

groups. However, a lower proportion of younger \ryomen (40-49) had had a mammogram in South

Australia (48%) than Australia (52%), but the reverse in the 60-69 year group (73o/o for South

Australia versus 68Yo for Australia). This perhaps reflects the policy of the SA Screening Program

of not re-inviting women in their 40s (as does Victoria but not the other states), and the fact that the

SA Screening Program in i995 was ahead of other states in the proportion of the target population

screened. Nevertheless, these differences were not statistically significant. Further, the

proportions relate to all mammography, both screening and diagnostic, and in and out of the

Screening Program.

8.3.7 1995 National Health Survey: Comparison between South Australia
(SA) and Australia

Table 8.3.5 presents additional variables for both South Aushalia and Australia from the 1995

NHS cross-classified by age. Given the large numbers, chi square tests were performed to

compare the South Australian and Australian proportions within each of the age groupings, but

none were statistically significant atP < 0.05. For the variable REASON FOR LAST MAMMO the

categories were collapsed to 'symptoms' (that is, diagnostic) and the other three combined to

represent those assumed to have had a 'screening' mammogram. However, the screening

proportions may be inflated. While those who had a mammogram because of a family or personal

history of breast cancer can readily be classified as screens together with women who stated their

reason as 'check-up', some of those included in the 'other' category may be questionable. The

most common reason in the 'other' category was 'availability of screening program'.

Theoretically, these should all be for screening purposes, although in reality a significant

proportion of women in the Program attend with symptoms. In South Australia a lower proportion

gave the response 'availability of screening program' than Australia amongst fhe 40-49 year age

group, which may reflect the SA policy of not encouraging \ryomen in their 40s to join the
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screening Program. Other responses in the 'other' category include 'don't know' and 'other

medical reasons', presumably not breast symptoms.

Overall, 90%o of women aged 40 years and over had heard of a mammogram in 1995, the

proportion being highest in the target population of 50-69, and lowest amongst the older age group.

Over 70o/o of women aged 50-69 reported ever having a mammogÍam, about 50%o of those aged

40-49 and 39% ofthose aged 70 and over.

For the NHS the variable relating to time since last mammogram was collected using pre-coded

categories; <lyear,lyear -<2years,2years - < 3 years, etcetera, to 5 ormoreyears. Hence, it

was not possible to categorise the data as for the Omnibus data which used the Program definition

of a compliant participant. Table 8.3.5 shows the proportions occurring both within 2 years and

within 3 years. Of course, there is likely to be an element of error in the self-reporting of the

timing of the last mammogram, but unless there was a bias in the direction of misreporting, it can

be assumed that the figures are indicative of the true proportion. For the target group of 50-69 in

South Australia, 64%o of women had had a mammogram within 2 years and 70Vo within 3 years.

Thus the compliant population as defined by the Program (within 27 months) would fall between

these figures. The corresponding figures for Australia were 59o/o and 66Yo. However, given that

the National Program is a screening service, then the relevant proportions are those having a

screening mammogram. In SA I2.3% of women who had had a mammogram reported that the last

mammogram was due to symptoms. The corresponding Australian figure is I4.5%o. If these

proportions are excluded on the basis that they represent diagnostic mammograms, then it can be

deduced thal 560/o of the SA population had had a screening mammogram within 2 years and 6lo/o

within 3 years. The corresponding figures for Australia would be 5l%o and 560/o.

The proportion of women screened in the target age group was significantly higher than both

younger and older women. Hence, although the proportion screened in the target group falls short

of the target of 70o/o, overall the acceptance of mammography by targeted women was high.

Further, of those who had had a mammogram, a high proportion of the target group had had their

last mammogram with 3 years (95% for SA and 92"/o for Australia).

Table 8.3.6 presents the same data as the previous table, but comparing Adelaide with the rest of

South Australia. Two statistically significant differences were found, both for the 40-49 year old

group, but it should be noted that some of the numbers, particularly for the 70+ group in Rest of

State, are small. For women aged 40-49, a lower proportion had had a mammogram in the country

regions (36olo versus 52%) and a lower proportion of country women had had a mammogram

within the last 3 years. The greater access to mammography in Adelaide both within and outside

the Program would explain this difference, whereas for the 50-69 year group significant effort is

made to target these women at each location of the mobile screening service. Hence, in South

Australia women in the country do not appear to be disadvantaged in terms of access to

mammography in the target population.

The Women's Health Form also collected information about other breast behaviours; whether

women have regular breast exams by a doctor, whether they perform Breast Self Examination

(BSE) and frequency of BSE. Overall, both breast exam by a doctor and BSE were related to age,

with older women being less likely to engage in these activities, particularly exam by a doctor.

Table 8.3.7 shows the proportions who engage in other breast behaviours by mammography
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experience; for example, for HAVE REGULAR BREAST EXAM in the 40-49 year group in SA, 74o/o of

those who had had a mammogram also have regular breast exams by a doctor, while 53%o of

v/omen who have never had a mammogram have regular breast exams. For all age groups, both in

South Australia and for Australia as a whole, women who had had a mammogram were

significantly more likely to report that they had regular breast exams. The differences were

marked and the P-value < 0.001 across all groups. In contrast, BSE was not found to be associated

with mammography behaviour in South Australia. For Australia as a whole, women aged 50 years

and over who had had a mammogram rù/ere more likely to have regular breast exams than those

who had never had a mammogram, but the differences were not as marked as with the previous

variable (the large numbers in the Australian data allow the detection of small differences).

Frequency of BSE was found to be associated with mammography behaviour for women in the 40-

49 and 50-69 year age groups, both in SA and Australia, with a higher proportion in the 'monthly'

category amongst women who had had a mammogram.

8.3.8 Comparison of Mammography Rates Between 1989/90 and 1995

National Health Surveys

Table 8.3.8 shows the proportions who had ever had a mammogram by the age groups 40-49 and

50-64, as mammography data were not collected for women aged over 64 in the 1989190 survey.

Similar increases occurred in South Australia and Australia, and for both metropolitan and country

South Australia. The proportion of women aged 50-64 who had had a mammogram by 1995 was

the same for both South Australia and Australia. Within South Australia, the proportion rñ/as

higher in Adelaide than the rest of state, but this difference is not statistically significant.

8.4 Summary and Discussion

The early surveys reported in this chapter, the 1990 Omnibus and 1989/90 National Health survey,

were undertaken prior to the official introduction of the National Program in July 1991.

Multivariate analysis was undertaken for both of these surveys, the former relating to South

Australia and the latter to Aushalia. The dependent variable 'Ever had a mammogram' was

modelled for both surveys, Although some variables were common to both, several were unique.

For the 1990 Omnibus model of 'Ever had mammogram', the strongest predictor was a doctor's

suggestion to have a mammogram, while in the NHS analysis having a breast exam by a doctor

was the strongest predictor. Having a breast exam by a doctor was not asked in the 1990 Omnibus,

and it was suggested that in the NHS analysis this variable may be a proxy for the influence of a

doctor in the decision to have a mammogram, especially given that most mammography would

have occurred outside the pilot screening programs at that time, and have required a doctor's

referral. Other strong predictors in the Omnibus analysis were perceived barriers, including a

belief that mammography was only required if a woman had symptoms, that mammography was

too much trouble and that the woman would 'rather not think about it'. However, questions about

perceived barriers were not included in the NHS, and other factors that predicted ever having a

mammogram from that survey related to other health behaviours, including doing BSE, having a

pap smear, being a non-smoker, drinking alcohol and visiting a dentist frequently. Knowledge

about breast cancer and mammography, included in the Omnibus only was not found to predict

mammography behaviour. State of residence included in the NHS model found that women from
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NSW and Queensland were more likely to have had a mammogram than women from South

Australia, and it was suggested that at this early stage, mammography was more intensively

promoted in the larger states.

Age was not found to be predictive in either of these early analyses which modelled 'Ever' having

a mammogram. However, in two additional models using data from the 1990 Omnibus survey to

predict 'Intention' to have a mammogram within two years overall and specifically with the

SABXRS, age was significant, showing that younger rù/omen had higher intentions. In the model

which predicted overall intention, a doctor's recommendation was found to have a strong negative

effect, but intention was also strongly related to prior mammography suggesting that once a woman

had the experience, the influence of a doctor was no longer important. Overall, the Omnibus

models explained more of the variance than the NHS model, suggesting that perceived barriers

(included in the former, but not the latter) are important predictors of mammography use, at least

during the early phases of a screening program.

Having a breast exam (the strongest predictor in the 1989/90 NHS model) was also included in

the 1995 NHS. While multivariate analysis was not performed for the 1995 NHS it was highly

correlated with mammography use for all age groups in bivariate analyses atP < 0.001. On the

other hand, BSE was found to be significantly related to mammography use in 1989/90 (both

bivariate and multivariate analyses) but not in 1995. This suggests that BSE may differentiate

the early adopters in Rogers terminology (Rogers, 1983), but not the 'late adoptors' or

'laggards', while the influence of a doctor pervades for initiating mammography behaviour.

Having a recent Pap Test (within 12 months) was found to be associated with mammography in

the 1989/90 NHS model. From the series of Omnibus surveys, ever having a pap test was

associated with mammography in the three years it was asked (1990,1994 and 1995), but the

association appears to have been stronger in the latter two years. This suggests that the

National Cervix Screening Program introduced in 1992 and which also targeted older women

may have had an impact.

Demographic variables examined over time (1989190 to 1995) from both the Omnibus and NHS

show that women from the LIK and Ireland were accessing mammography in greater

proportions than Australian born women. The data suggest that the rates vary for women from

other countries, but the samples were not large enough to provide detailed analyses. Higher

educated women'were more likely to have a mammogram in the early years, but education does

not appear to be a factor in later years. On the other had, married women were more likely to

have mammograms throughout the period, particularly in the target age group.

From the five Omnibus surveys from 1990 to 1995, mammography use overall (ever having a

mammogram) in the target population increased from 28%o 1n 1990 to 82Yo in 1995 for South

Australia. For those who had screening mammograms (without symptoms) the proportions

were 18olo and 73o/o respectively. The 1989/90 NHS did not survey women 65-69 about

mammography. For women aged 50-69, the 1995 NHS showed that 74o/o of women in South

Australia had ever had a mammogram and72%o for Australia as a whole. The similarity in the

proportion ever having a mammogram in South Australia and Australia for women in the target

age group from the 1995 NHS is also shown for other age groups. For women aged 40-49 Ihe

corresponding proportions for South Aushalia and Australia were 47.8% and 52.2o/o, and for

women aged70 years and over,38.7o/o and38.9o/o. The lower figure in South Australia from
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the 1995 NHS than the 1995 Omnibus survey would be expected on the basis of the different

timing, the former conducted over a full year and the latter at the end of 1995. However, some

differences may be due to the method of surveying. The Omnibus was face-to-face interview,

while the NHS was a self-completed questionnalre.

The increase in the proportion of the population having a mammogram from 1989190 to 1995 from

both the Omnibus and National Health Surveys show that Australian women have generally

accepted and adopted mammography. An objective of the National Program was "To achieve,

after 5 years, a 70 per cent participation in the National Program by women in the target group (50-

69)". A compliant participant in the National Program is defined as having a mammogram in the

lasL 27 months. For the analysis of the Omnibus surveys v/omen who reported having a

mammogram in the year of the survey and the two preceding years were deflined as 'compliant

participants' (see section 8.2.3). For the National Health Surveys, both2-year and 3-year cut-offs

were presented.

From the 1995 NHS, 64.0% (95% U 58.9-68.9%) of women in the target group of 50-69 in South

Aushalia had had a mammogram within two years and 69.7o/o (CI64.7-74.4Yo) within three years.

Hence, the proportion of compliant participants could be said to be at least 65%o. For Australia as a

whole, overall 59.4% (CI 57.3-61.5%) had had a mammogram within two years and 65.9% (CI

63.9-67.9%) within three years. Hence, while the overall proportion ever having a mammogram

are similar for South Australia and Australia, a higher proportion in South Australia had had a

recent mammogram.

The proportions summarised in the precedingparagraphrelate to all mammograms (diagnostic and

screening) occurring both within and outside the National Program. The National Program was

established for screening purposes only, hence the objective of 70o/o participation of women aged

50-69 in the Program implies a further proportion would be expected to have mammograms for

diagnostic purposes outside the program. From self reports in the 1995 NHS, 10.8% of women in

South Australia and 13.2%io of women in Australia who had a mammogram in the last three years

stated that their mammogÍam was due to symptoms. This difference is statistically significant (P <

0.001), but unlikely to reflect real differences in the proportion of clinically symptomatic women.

Hence, in reporting the proportions having screening mammograms, this anomaly needs to be

considered.

Using these self reports of reason for mammography, and excluding symptomatic women in 1995

57.2% of women aged 50-69 had a screening mammogram within the last two years in South

Australia (Cl 52.0-62.30/o) and 52.2% in Australia (CI 50.0-54.3). The three year figures are

62.1% for South Australia (CI 56.9-67.1%o) and 57.2% for Australia (CI 55.1-59.3). From the

Omnibus survey conducted in late 1995, 67 .8o/o (CI 62-6-72.2%) of ,rvomen aged 50-69 in South

Aushalia reported having a screening mammogram within the period defined as encompassing

compliant participants (between two and three years). This estimate is higher than the NHS

estimate of 3 years, but this occurs because the Omnibus survey was run in late 1995 while the

NHS was run over the whole year during a phase of increasing participation. Although the

Omnibus estimate provides an inflated estimate of compliant participants than the National

Program definition (within 27 months), it can been concluded that by the end of 1995 about 65% of

women in the target population were compliant participants in South Australia. Further, it can be

concluded that the proportion of the target population reporting a screening mammogram was
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higher in South Australia than Australia. However, as indicated above, some of this difference is

due to a higher proportion of mammograms in South Australia being reported as 'screening' than

in Australia overall, and this is likely to reflect reporting and classification differences rather than

true underlying differences.

The proportion of women having screening mammograms overall is encouraging, although below

the target of 70o/o five years into the Program. However, a significant proportion of these screening

mammograms occur outside the official screening program. The detail regarding screening in or

out of the Program was not collected in the NHS. Data from the 1995 Omnibus survey shows that

58.3% of compliant participants aged 50-69 in South Aushalia had a screening mammogram in the

Program and a further 9.5% outside the Program (totalling 67.8% overall as reported in the

preceding paragraph). Over the period 1990 to 1995 the proportion screened within the Program

increased significantly. Of women who had a screening mammogram, 86ryo of those aged 50-69

used the SABXRS in 1995 compared with 610/o in 1990. For women in the 40s the corresponding

figures were 670/o in 1995 and only 9o/o in 1990. The low early figure relates to the fact that the

SABXRS did not offer a service to women in their 40s until October 1990.

While a proportion of screening mammograms are occurring outside the program, the reverse is

also the case. From the 1995 Omnibus survey, 3.5% of compliant participants aged 50-69 reported

having a diagnostic (with symptoms) mammogram in the Program. Hence, mammography rates

generally reported by the national Program, include a proportion of diagnostic mammograms.

Further, the extent of diagnostic mammography within the various programs across Australia

would vary according to State-specific policies on symptomatic women.

It should be noted, that although mammography outside the SABXRS has been referred to as

screening or diagnostic on the basis of information from the subject, those women who reported a

'screening' mammogram outside the SABXRS would have required a referral by a doctor for

'diagnostic' purposes, unless the woman was prepared to pay the full cost herself, or had a

personal or family history of breast cancer. This suggests that a considerable level of 'pseudo'

screening is still occurring.

Within South Australia, women in the target age group living outside Adelaide were not found to

be disadvantaged in relation to access to the National Program. Rather the reverse was found; 59%

of women aged 50-69 in Adelaide reported ever having a mammogram at SABXRS compared with

72o/o for the rest of state (from the 1995 Omnibus survey). For those who had not used the

SABXRS, a higher proportion of women in country areas aged 60-69 reported having received an

invitation from the SABXRS (36% inAdelaide and 43Yo in country). Clearly the mobile screening

service provides a equitable method for targeting rural women. In South Australia the mobile

service is the most cost-effective in Australia (Carter and Cheok, 1994).

The Omnibus surveys also questioned women about mammography intentions generally and to the

SABXRS in particular. For women in the target age raîge there was a marked increase in the

proportion stating that they 'Definitely' intended being screened at the SABXRS from20o/o in 1990

to 54%oin1994, while those'Not sure' showed a coffesponding decrease. A¡ound 10% of both

age gïoups throughout the period stated they 'Definitely won't' have a mammogram with the

SABXRS in the next two years. Regarding intended frequency of future mammograms, there was

an increase from 32%o in 1992 to 52%o in 1994 in the target age group who intended having biennial
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mammograms, the recommended screening interval. A further 11olo of women aged 50-69 in 1994,

stated an intention to have an annual mammogram. For women in their 40s, about 38% stated an

intention to have a mammogram biennially in 1994, with a further l2%o annually. Hence, it
appears that some doctors may be promoting annual mammography, although the rates fell from

1992 (16% in the 50-69 group and I9o/o in the 40-49 year group), Further, a high proportion of
women in their 40s have intentions regarding mammography in 1994, despite intense promotion by

the National Program at this time which only recommended mammography for women 50 and

over.

The correct knowledge of the incidence of breast cancer (1 in 15) was specified by about 30% of

both women in their 40s and the target age group in the 1995 Omnibus survey. However, these

proportions had not improved from the 1990 proportions, but what did change over the period was

that a higher proportion (about a third) ofboth age groups specified an inflated rate (1 in 5).

Knowledge of the SABXRS amongst women who have not used the Service was high in all age

groups by 1991 in South Australia, and it remained high over the years; about 80% of women aged

40 and over knew about it in 1995. Amongst these, about a third of women in the target population

remembered receiving an invitation from the SABXRS. Although the data provided on reason for

not taking up the offer of the invitation 'ù/as poor (640/o coded as 'Other'), from the specific

responses given, it appears that perceived barriers feature highly (pain, fear of result, rather not

knowing and embarrassment).

In summary, this chapter provides an overview of mammography in South Australia and Australia

to 1995, four years into the National Program. Although it does not appear that the 70o/o targe|

within 5 years (June 1996) will be achieved, the Australian program has nevertheless achieved

commendable rates. However, the ability to enrol the 'laggards' (Rogers, 1983) now left

unscreened may be difficult, given that these women know about the Program, and in South

Australia at least, a high proportion have already been invited. Further, from the 1994 Omnibus

survey, 8o/o of women aged 50-69 stated they 'Definitely won't' have a mammogram with the

SABXRS in the next two years (Table 8.2.7), and 8o/o also stated they 'Never' intend having a

mammogram anywhere in future (Table 8.2.8), with a fuither proportion being uncertain about

future mammography. The final part of this thesis considers whether it is likely that the target will

be met, by drawing together the data presented thus far, and reviewing recently reported results

from other studies on mammography in Australia.
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Table 8.2.1 1990 Omnibus survey; Adjusted Odds Ratio and 95Vo Confidence Interval
for variables associated with past mammography and future intentions at P
< 0.05 level in at least one of the three logistic regression models (N : 550

women aged 40-69)

MODEL
Ever had

Mammogram
oR (es% cÐ

Intend Mammo gram within
2 years

Intend Mammogram at
SABXRS within 2 yrs

oR (9s% CD oR (9s% cD

DocroR succesren (referent group : No)
Yes 47.6 (26.1-72.5)x** 0.15 (0.04-0.56;x*x

wHEN LAST MAMMOGRAM (referent group : Never had mammogram)
Before 1987 NE 17.54 (3.00-102.58)**
During 1987 6.24 (0.29- 135.36)

During 1988 1.12 (0.09-13.58)
Jan-June 1989 38.23 (5.54-263.67¡xxx
July-Dec 1989 30.40 (4.51-205.05¡*x*
Jan-June 1990 35.94 (6.51-198.47¡xxx
July-Oct 1990 4.37 (0.49-38.t8)

NEED SYMPTovs (referent group : Disagree)
Agree 0.46 (0.21-1.01) NE

TOO MUCH TROLJBLE (referent group : Disagree)
Agree 0.30 (0.08-1.12) NE

RATHER NoT THINK ABOUT rr (referent group : Disagree)
Agree 0.38 (0.15-0.93)* NE

IAINFUL (referent group : Disagree)
Agree NE 2.66 (1.08-6.56)*

HEARD SABXRS OTHER PAPER (referent group : Heard)
Notheard 3.05 (1.08-8.65)* 1.36 (0.04-41.50)

HEARD SABXRS cr (referent group : Heard)
Notheard 3.84 (1.31-11.23)* 1.88 (0.05-75.46)

HEARD SABXRS OTHER (referent group : Heard)
Notheard 2.85 (1.30-6.23)** 0.41 (0.01-14.01)

PRoMPT FoR MAMMO (referent group : Only if doctor suggested)

Symptom NE 0.05 (0.24-1.29)
Checkup 64.24 (2095 196.99¡xxx
Other 41.64 (6.61-262.44¡*t'*
Don't know 7.01 (1.00-48.92)*
None (definitely 53464 (ns)***
will have)

Nothing (definitely 0.57 (0.19-1.73)
wont have)

INCIDENCE oF BREAST CANCER (referent group : Don't know)
I in 5 0.81 (0.35-1.87) NE
1 in 15 0.67 (0.32-1.38)
1 in 35 0.62 (0.2s-1.55)
I in 60 0.12 (0.03-0.50)**

FAMILY HISTORYT (referent group : yes)

No NE 4.93 (1.53-15.84)**

FRIEND HAD BC (referent group : yes)

No NE 2.0r (1.00-4.27)*

NE

NE

0.34 (0.13-0.86)*

21.27 (3.80-119. l7¡*r'x

0.4s (0.t6-1.22)

0.28 (0.003-29.75)

0.46 (0.004-s7.97)

o.o7 (0.001-8.13)

0.s0 (0.20-1.26)
51.94 (16.52 I 63.3 l¡xr'x
17.82 (3.55-89.36)***
6.27 (0.82-47.9t)
47949 (ns)*

0.0004 (ns)***

NE

NE

NE

NE

288



Cross-sectional community sr¡rveys

Table 8.2.1 continued

MODEL
Ever had

Mammogram
oR (es% cr) oR (95% CÐ

Intend Mammogram at
SABXRS within 2 yrs

oR (es% cÐ

Intend Mammogram within
2 years

AGE LEFT SCHooL (referent group : < 14)

14 NE
l5
t6
t7
18+

OCCUPATION (referent group : Home duties)
Managerial NE
Professional
Para-
professional
Tradesperson
Clerk
Sales

Plant operator/
driver
Labourer

HOURS WORKED (referent group : None)
0-24 NE
25-34
34+

AGE (referent group : 40-44)
45-49 NE
50-54
55-59
60-64
65-69

NE

4.3t (0.74-24.95)
17.8 I (4.8 l-75.89¡**'x
13.41 (2.58-69.81;r'*

3.66 (0.s7-23.70)
12.07 (4.06-35.87)*x*
4.36 (1.25-15.16)*
15.44 (2.52-94.55)**

5.r4 (t.49-17.72)**

0.23 (0.08-0.64)**
0.28 (0.07-1.13)
0.30 (0.0e-1.08)

0.73 (0.24-2.29)
0.29 (0.09-0.90)*
0.61(0.18-1.ee)
0.43 (0.13-1.47)
0.15 (0.04-0.57)**

0.24 (0.06-1.02)
0.22 (0.05-1.00)*
o.3s (0.08-1.58)
0.20 (0.04-1.09)
0.65 (0.07-6.00)

4.04 (0.4e-33.17)
4.8s (0.9r-2s.74)
3.93 (0.68-22.s8)

4.07 (056-2e.64)
t0.93 (3.34-35.73)*x*
2.20 (0.ss-8.87)
t7 .63(2.t3-146.32¡*x

6.27 (1.73-22.75)**

0.22 (0.07-0.69)**
0.21 (0.04-0.97)*
0.1 1 (0.03-0.51)**

0.60 (0.20-1.82)
0.10 (0.03-0.37)*'**
0.79 (0.2t-2.8e)
0.11 (0.02-0.54)**
0.14 (0.03-0.67)*

*P<0.05 **P<0.01 'kt!'r.P<0.001
OR, odds ratio. CI, confidence interval NE, not entered in model
ns, large OR and very wide confidence interval to be meaningful
I Mother, sister or daughter had breast cancer,
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Table 8.2.2 Omnibus surveys: Number of women sampled and Percent who Ever Had
Mammogram by Purpose of Mammogram by Year by Age

YEAR OF SURVEY
AGE GROUP 1990 t99t 1992 1994 I 995

NUMBER SAMPLED
30-39 253 na
40-49 206 264

50-59 146 194

60-69 150 200
70+ na 208

PERCENT EVER HAD A MAMMOGRAM
30-39 1 1.5 na
40-49 24.8 38.6

50-59 34.3 4Q.2

60-69 22.7 33.0

50-69 28.4 36.6
70+ na 15.9

PERCENT EYER HAD SCREENING MAMMOGRÀML
30-39 4.4 na
40-49 12.1 23.7

50-59 19.2 21.8

60-69 16.0 24.5

50-69 17.6 26.1

70+ na 9.6

PERCENT ET.ER HAD DIAGNOSTIC MAMMOGRAM|
30-39 7.1 na
40-49 l2.l 14.9

s0-59 15.1 12.4

60-69 5.3 8.5

50-69 10.1 10.4

7Q+ na 6.3

309
256
175
173
190

301

265
178

t69
204

t4.2
44.9
46.3

42.8

l3.3
5 r.3
84.6
18.3

14.7

44.5

15.6

47.2
73.6
70.4

3t.9

4.7
28.7
56.7

62.1

26.0

10.6

18.5

16.3

7.7

72.1

59.4

301

269
r82
166
207

34.3

3.0
34.6
70.9
7 4.1

28.0

10.6

16.7

13.2

3.6

81 .6

72.7

4.2
29.3
35.4
37.6

10.0

10.0
15.6
18.9
5.2

36.5

B.I 12. r 8.6

4.7 s.9 6.3

na, not available (1990 excluded women aged > 70, 1992 Survey excluded women < 40)
I Percent Screening plus percent Diagnostic may not add to overall percent due to missing data for PURPOSE.

Table 8.2.3 Omnibus surveys: Percent of \ryomen who were Compliant Participants by
Purpose of Mammogram by Year by Age

PNNCBNT COMPLIANT PARTICIPANTS I

AGE GROUP
ALL MAMMOGRAMS

30-39
40-49
50-59
60-69

50-69
70+

SCREENING MAMMOGRAML
30-39
40-49
50-59
60-69

50-69
70+

DIAGNOSTIC MAMMOGRAM2
30-39
40-49

50-59
60-69

50-69
70+

1 990 1991 1992 1994 I 995

2 3.3 28.7 36.2 63.4 74.4

6.7 9.0 19.6 21.1

I7.2 22.3 31.3 5 3.3 67.8

4.8 5.8 t6.7 18.8

6.1 6.1 4.9 I0.1
3.2 2.9 2.4

8.7
20.9
28.8
18.0

na

3.6
tl.7
19.2
15.3

na

na
29.0
32.0
25.5

8.4
36.7
36.6
35.8

I 1.0

3s.1
62.9
63.9

6.0
38.7
74.7
74.1

1.3

28.3

64.3

7 r.7

5.0
10.4
10.4

2.4

5.1

9.2
9.6
2.7

na
18.3

23.2
2t.5

na
10.7
8.3

4.0

1.4

1.3

25.8
30.8
32.4

J.J

23.0
50.0
56.8

7.6
12.1

12.9

7.1

7.1

10.6
6.3
3.5

6.6

na

na, not available (1990 excluded women aged > 70, 1992 Survey excluded women < 40)
I Compliant participant defured as having screen in year of survey or two preceding years
2 Percent Screening plus percent Diagnostic may not add to overall percent due to missing data for PURPOSE.
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Table 8.2.4 Omnibus surveys: Percent of women who were Compliant Participants by
Purpose and Place of Mammogram by Year by Age

PERCENT COMPLIANT PARTICIPANTS'
AGE GROUP 1990 r99l t992 t994 1995

ALL MAMMOGRAMS -SABXRS'
percent of total sample (percent of those who had a mammogram)

30-39 0.0 (0.0) na 1.3 (16.0)
40-4e 1.9 (9.s) 4.6 (16.4) rs.6 (42.6)
50-5e ts.t (s2.4) r3.4 (41.e) 2s.7 (6e.2)
60-69 6.1 (37.0) tD.s (41.2) 22.s (62.9)

50-69 10.8 (46,4) ILg (41.6) 24.1 (66.1)

10+ na 1.0 (14.3) 4.2 (4t.t)

ALL MAMMOGRAMS - OUTSIDE PROGRAMz
percent of total sample (percent of those who had a mammogram)

30-39 8.7 (100.0) na 6.8 (84.0)
40-4e 18.s (eO.s) 23.1 (83.6) 2t.r (s7 .s)
sO-se 13.7 (47.6) 18.6 (58.1) 11.4 (30.8)
60-6e 11.3 (63.0) ls.0 (58.8) 13.3 (37.1)

s0-6e I2.s (s3.6) 16.8 (s8.4) 12,4 (33.e)
70+ na 5.8 (85.7) 4.7 (52.9)

SCREENTNG MAMMOGRÀM -SABXRS 2

percent of total sample (p€rcent of those who had screening mammogram)

30-39 0.0 (0.0) na 0.0 (0.0)
40-4e r.0 (8.7) 4.2 (24.4) 13.3 (s0.8)
50-59 13.8 (74.1) 12.4 (s3.3) 223 (7s,s)
60-6e 6.7 (4s.s) 8.5 (3e.5) 2r.4(66.1)

s0-69 10.2 (61.2) 10.4 (46.6) 22.1 (70.6)

70+ na 1.0 (18.2) 3.7 (63.6)

SCREENING MAMMOGRAM - OUTSIDE PROGRAM2
percent of total sample (percent of those who had screening mammogram)

30-39 3.6 (100.0) na 1.3 (100.0)
40-4e 10.2 (er.3) 13.0 (7s.6) tz.e (4e.3)
50-59 4.8 (2s.9) 10.8 (46.7) 7.4 (24.s)
60-6e 8.0 (54.6) 13.0 (60.5) 11.0 (33.e)

50-69 6.4 (s8.8) 11.9 (s3.4) 9.2 (2e.4)

70+ na 4.3 (81.8) 2.t (36.4)

DIAGNOSTIC MAMMOGRAM - SABXRS2
percent of total sample (percent of those who had diagnostic mammogram)

30-39 0.0 (0.0) na 1.3 (18.2)
40-4e r.0 (10.s) 0.4 (3.6) 2.3 (21.4)
50-5e 1.4 (13.3) 1.0 (12.5) 2.e (4r,7)
60-6e 0.0 (0.0) 2.0 (44.4) 1.2 (33.3)

50-6e 0.7 (10.s) Ls (24.0) 2.0 (38.e)

70+ na 0.0 (0.0) 0.5 (16.7)

DIAGNOSTIC MAMMOGRAM - OUTSIDE PROGRAM2
percent of total sample (percent of those who had diagnostic mammogram)

30-39 5.1 (100.0) na s.8 (81.8)

40-4e 8.3 (89.s) r0.2 (e6.4) 8.6 (78.6)

s0-se 8.e (86.7) 7.2 (87.s) 4.0 (58.3)

60-69 2.7 (100.0) 2.5 (ss.6) 2.3 (66.7)

s0-6e s.7 (ge.s) 4.8 (76.0) 3.2 (61.1)

70+ îa 1.4 (100.0) 2.6 (83.3)

2.0 (18.2)
r6.6 (46.8)
4s.s (73.0)
ss.0 (86.1)
so.I (7e.s)

r0.3 (52.s)

t.7 (26.3)
22.3 (s7.7)
se.3 (7e.4)
64.5 (87.0)
6t.7 (83.0)

1s.9 (7s.0)

e.0 (81.8)
18.e (s3.2)
t6.9 (27.0)
8.e (r3.e)
13.0 (20.6)

e.3 (47.s)

4.7 (73.7)
16.4 (42.3)
rs.4 (20.6)
e.6 (13.0)
12,6 (17.0)

s.3 (2s.0)

1.0 (30.0)
12.8 (ss.7)
41.6 (83.2)
s2.t (91.7)
46.7 (87.6)

e.3 (ss.e)

0.3 (33.3)
18.6 (66.7)
s4.4 (84.6)
62.7 (87.4)

58.3 (86.0)

14.s (76.e)

2.3 (70.0)
to.2 (44.3)
8.4 (16.e)
4.7 (8.3)

6.6 (12.4)
7.4 (44.1)

1.0 (r3.0)
3.4 (28.1)
3.e (31.8)
3.0 (41.7)

3.5 (35.3)

1.0 (33.3)

0.7 (66.1)
e.3 (33.3)
e.e (1s.4)
e.o (t2.6)

9.5 (14.0)

4.4 (23.1)

t.3 (26.1)
3.4 (32.1)
s.0 (47.4)
1.8 (75.0)

3,5 (52.2)

1.5 (60.0)

6.6 (87.0)
8.7 (7r.e)
8.4 (68.2)
4.1 (s8.3)

6.3 (64.7)

2.0 (66.7)

3.1 (13.3)
7.r (61.e)
s.s (52.6)
0.6 (2s.0)

3.2 (47.8)

1.0 (40.0)

na, not available (1990 excluded women aged > 70, 1992 Survey excluded rvomen < 40)
1 Compliant participant defined as having screen in year of survey or two preceding years
2 Percent at SABXRS plus percent OUTSIDE PROGRAM may not add to overall percent having

screening/diagnostic manìmogram in Table 9.2.2 due to missing data for PLACE.
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Table 8.2.5 Omnibus surveys: Percent of women aged 50-69 who Ever IIad
Mammogram (anywhere) by Year by selected variables

PERCENT EVER }IAD MAMMOGRAM
Variable 1990

N:296
1991

N:394
1992

N:348
t994

N:346
1995

N:348
COUNTRY OF BIRTH

Australia
LIK & Ireland
Other

MARITAL STATUS

Married
Not married

EDUCATION

Left school age < 15

Left school age> 15

Trade qualification
Certifrcate/diploma
Degree or higher

SMOKING

Smoke now
Ex-smoker
Never smoked

PAP TESTI

Ever had
Never had

29.2
30.6
23.r

3s.7
38.5
36.0

46.t
49.2

33.3

69.8
75.0
77.3

84.9
80.0
70.5

30.6
21.7

35.5
38.5

45.8
39.8

14.0
65.9

23.3
24.5
13.3

45.6
50.0

31.9
38.4
40.9
41.4
40.0

43.0

52.1

35.7
35.4
45.5

61,9
74.1
72.2
74.2
80.0

78.4
84.3

85.7
85.7
73,9

31.7
31.6
38.7

51.4

45.7
41.8

60.8
74.3
74.2

84.9
72.7

78.6
83.5
82.1

21.4
33.3
33.3

36.7
20.0

na na t4.t
57.1

84. I
56.3

na, Not Available
I Only asked of women aged 50-64 in 1990

Table 8.2.6 Omnibus surveys: Percent of women aged 50-69 who Ever Had
Mammogram at SABXRS by selected variables

PERCENT EVER HAD MAMMOGRAM AT SABXRS

Variable 1990
N:296

t99t
N:394

r992
N: 348

1994
N:346

1995

N:348
COUNTRY OF BIRTH

Australia
I-IK & Ireland
Other

MARITAL STATUS

Married
Not married

EDUCATION

Left school age < 15

Left school age> 15

Trade qualification
Certifrcate/diploma
Degree or higher

SMOKING

Smoke now
Ex-smoker
Never smoked

PAP TESTI

Ever had
Never had

12.7

10.9

14.3

14.0

12.3

t2.2

25.r
4r.0
19.3

49.8

53.6
58.5

66.4
63.6

56.7

13.1

10.3

28.8
21.2

54.5

46.1

66.8
5s.7

10.0
t2.2
6,7
20.0
14.3

9.5

15.7

t2.l

13.8

t2.l

11.5

14,9

13.6

19.3

13.3

24.7
30.9
35.7
25.0
27.3

s0.7
st.4
50.0
58. l
47.4

63.3

69.7

64.3

6t.9
43.5

12.7

t4.r
t3.4

30.0
36.2
48.9

60.1

63.3

65.1

65.1

53.1

24.3
25.7
20.7

14.1

15.4

na na 43.1
40.0
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Table 8.2.7 Omnibus surveys: Intention to use SABXRS in next 2 years by Age by Year
(column percent)

1990 1991 t992 1994

WOMEN AGED 40-49
Definitely will
Probably will
Probably won't
Definitely won't
Not sure

WOMENAGED 5O-ó9

Defrnitely will
Probably will
Probably won't
Definitely won't
Not sure

N:206
22.8
2s.9
25.4
10.9

r6.t

N: 296
20.1

17.8

25.9
I 1.6

24.7

N:2ó4
28.2
29.8
r6.4
8.8

16.8

N:394
27.9
2s.4
16.8

11.7

18.3

N:256
40.2

28.9
16.0
4.1
10.2

N :264
34.2
24.1
18.6

10.6

1 1.8

N:348
32.2
27.6
13.8

8.9
t7.5

N:346
53.9
20.5
6.1

8.1

I 1.5

Table 8.2.8 Omnibus surveys: Intended frequency of mammograms in coming years by
Age by Year (column percent)

1991 t992 1994

FREQUENCY 40-49
N:264

50-69
N:394

40-49
N: 256

50-69
N: 348

40-49
N:264

50-69
N:346

Every year
Every 2 years

Every 3 years or more
Never
Not sure

183 tt.7
$

$
tt.7
45.5

19.1

34.4
11.0
3.1

32.4

16.1

32.2
2.3

13.8

3s.6

I 1.8

38.0
6.1

5.1
38.4

tt.2
52.4
3.3

8.4

24.8

$

s
3.4

45.0

$ Categories not comparable; l99l categories were every year, 2-5 years, 6- I 0 years

Table 8.2.9 Omnibus surveys: Knowledge about Incidence of Breast Cancer (column
percent)

1990 1994 t995
INCIDENCE 40-49

N:206
50-69

N:296
40-49

N:264
50-69

N: 346
40-49

N: 269
50-69

N: 348

1in5
1in15
1in35
lin60
Not sure

22.5
39.2
13.2

6,4
18.6

17.8

28.0
16.1

7.1
30.4

26.6
4l.l
t2.5
4.6
t5.2

22.2
32.5
11.0
6.3

28.0

38.5
30.7
13.0

7.0
10.7

30.0
30.8
13.s
4.3

21.3

Table 8.2.10 Omnibus surveys: Knowledge of SABXRS amongst vvomen who have not
used the Service

1990 t99l 1992 t994
Age group Nl yo2 Nr Yo2 Nr o/'2 NI Yo2

40-49
50-59
60-69

50-69
70+

43.9
52.7
54.8

5 3.7
na

7l.s
80.4
81 .8

81.1

66.7

65.5
76.8
73.1

74.9
11.0

78.6
82.8
76.4

80.0
14.7

189

tt2
lt5

246
r63
176

212
125
130

2t5
93

72

174na 204 t76

293

na not available
I N : Women who have not used SABXRS
2 Percent of N wHo KNow SABXRS
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Table 8.2.11 1995 Omnibus Survey: Age by Mammography use and Invitation to
SABXRS

AGE GROUP

Variable 30-39 40-49 50-59 60-69 70+

EVERHAD MAMMOGRAM

Percent Yes

EVER HAD MAMMOGRAM AT SABXRS

Percent Yes

HAD INVITATION FROM SABXRS2

Percent Yes

METROPOLITAII
ADELAIDE'
EVER HAD MAMMOGRAM

Percent Yes

EVER HAD MAMMOGRAM AT SABXRS

Percent Yes

IIAD INVITATION FROM SABXRS2

Percent Yes

COI]NTRYSOUTII
AUSTRALIA'
EVER HAD MAMMOGRAM

Percent Yes

EVER HAD MAMMOGRAM AT SABXRS

Percent Yes

HAD INVITATION FROM SABXRS2

Percent Yes

13.3

3.0

N:204

15.2

3.9

îa

10.3

1.0

s 1.3

26.8

N: 198

5.6

N: 187

55.1

27.3

N: 136

7.4

42.7

24.4

N:62
t.6

84.6

6l .5

N:69
29.0

N: 124

83.1

87.9

72.4

N: 15

6,1

78.3

66.3

N:56
37.s

N:115

76.5

63.s

N:42
35.7

N: 51

82.4

72.6

N: 14

42.9

34.3

19.3

N: 167

4.8

N:154

34.4

18.2

34.5

21.8

N:42
4.8

na

N: 126

5.6

na

na, not available (not asked of women < 40)
I N for metropolitan and country combined may not sum exactly to state total due to weighting factor
2 N: women who have not attended SABXRS
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Table 8.3.1 1989/90 National Health Survey: Adjusted Odds Ratio and 95%o Confidence
Interval for variables associated with Ever had Mammogram at P < 0.05
level in final logistic regression model (N = 6,740 women aged 40-64).

Variable Odds Ratio 95% Confidence Interval

stLte (referent group : South Aushalia)
New South Wales 1.67*tr*
Victoria 1.19

Queensland 1.29*
Western Australia 1.22

Tasmania 0.77

Northern Territory 0.64
Australian Capital Territory 1.49

HousEHoLD rvre (referent group : Wife with non-dependent children)
Wife with dependent children 0.64:r"*'¡r'!

Single parent with dependent children 0.81

Single parent with non-dependent children 0.87

Lives alone 1.01

Lives with others 0,82

LANGUAGE sPoKEN AT HoME (referent group : English)
European 1.63'l'¡1"1'.

Other 1.46

occuPATIoN (referent group : Home duties/unemployed)
Manager/administrator 092
Professional 1.10

Para professional l.l4
Tradesperson 0.67

Clerk 0.94

Sales/service 1.19

Planlmachine operator 1.68*
Labourer 1.08

1.32 -2.10
0.93 - 1.52

1.00 - 1.67

0.92 -1.63
0.50 - 1.17

0.25 - 1.69
0.90 - 2.46

0.54 - 0.16
0.55 - 1 l8
0.67 - t.r2
0.82 - r.25
0.61 - l.l0

1.24 - 2.13
0.95 - 2.22

0.10 - t.2l
0.86 - 1.42

0.82 - 1.58

0.42 - 1.07

0.78 - 1.13

0.95 - 1.50
1.00 - 2.80
0.8s - 1.39

SOURCE oF INCOME (referent group : Wages or Salary)
Government pension/benefit
Other

1.22

t.24*

1.02 - r.34
0.99 - 1.40

1.01 - 1.45

t.02 - 1.34

1.02 - 1,34

1.00 - 1.50

1.04 - 1.48

DENTIST (referent group : Other)
Visited < 12 months ago l.l7*
Visited 12 - 2yearc ago 1.18

TooK sroMACH MEDICATIoNS IN LAST 2 wEEKS (referent group : Yes)
No l.2l*

TooK sLEEp MEDICATIoNS IN LAST 2 wEEKS (referent group : Yes)

No 1.40**

TOOK OTHER MEDICATIONS IN LAST 2 w¡,BrS (referent group : Yes)
No 1.22**

CIIANGED DIET OVER LAST 2 YEARS (referent group : No)
Yes, due to medical condition 1.05

Yes, to lose weight l.2l
Yes, to improve general health 1 . 18

Yes, to other reasons 1.32**

sMOKING (referent group : Never smoked)

Current smoker 0.82*
Ex-smoker Ll4

ALCoHoL (referent group : Never drinks)
Frequent drinker 1.25*

Infrequent d¡inker 1.1 I

0.89 - 1.25

0.98 - 1.50
0.99 - 1.41

1.08 - 1.61

0.71 - 0.96
0.97 - r.32

1.01 - 1.53

0.89 - 1.37
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Table 8.3.1 continued

Variable Odds Ratio 95% Confidence Interval

PAP SMEAR (referent group : Never had)
Had<lyearago
Had 1 year to < 3 years ago

Had 3 year to < 5 years ago

Had 5 or more years ago

BREAST EXAM BY DoCToR (referent group : No)
Yes

BREAST SELF EXAM (referent group : No)
Yes

HEARD OF MAMMOGn+u (referent group : No)
Yes

HAS CANCER (referent group : No)
Yes

1.57**
1.08

0.93
0.97

7.86'r'.**

1'11*JÊtft.a I

4569.774.**

2.27>t**

1.20 - 2.06
0.82 - 1.42

0.67 - r.27
0.73 - t.29

6.13 - 10.07

1.28 - 1.68

1.72 - 2.99

NS

na, not applicable
*P<0.05 **P<0.01 **'ßP<0.001
ns, large OR and very wide confidence interval to be meaningful

Table 8.3.2 1990 Omnibus and 1989/90 National Health Surveys: Percent of women who
Ever Had Mammogram by Survey by Age group

Age group

PERCENT WHO EVER HAD MAMMOGRAM
1989/90 National Health Survey 1990 Omnibus survey

South Australia Australia P-valuel SouthAustralia P-value2

TOTAL
40-49
50-64

22.0
27.6

29.8
30.1

< 0.001
0.004

24.8
31.5

0.36
0.21

I Test between South Australia and Australia, National Health Survey
2 Test between National Health Survey and Omnibus surveys for South Australia
na, not applicable
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Table 8.3.3 1989/90 National flealth Survey, South Australia: Percent of women who
Ever Had Mammogram by Age by Region by various socio-demographic
characteristics.

EVERHAD MAMMOGRAM
40-49 N:324

Percent

50-64 :3
P-valueV

REGION

Northem Adelaide
'Western Adelaide
Eastern Adelaide
Southern Adelaide
Rest of State

MARITAL STATUS

Married
Not married

COUNTRY OF BIRTH

Australia
UK & Ireland
Other

EDUCATION

Left school age < 14

Left school age 15

Left school age 16

Left school age l7+

POST-SCHOOL QUALIFICATION
No qualification
Trade qualification
Certifrcate/diploma
Degree or higher

EMPLOYMENT STATUS

Employed
Not employed

OCCUPATION

Man g/Admin/Pro fÆ ara-pro f
Clerk
Sales/service
Trade/machine op/labourer

HOURS V/ORKED

t-24
25-34
35+

SOURCE OF INCOME

Wages or salary
Government pension
Other

INCOME

Up to $20,800
$20,800-28,600
Over $28,600

PRIVATE INSURANCE COVER

Yes
No

25.7
32.7
27.0
14.8

15.7

21.r
36.1
32.5
30.3
22.8

23.s
ts.7
22.0

28.6
39.4
14.8

22.9
22.5
2r.5
21.3

24.7
37.2
22.7
21.3

20.9
27.2

0.07

0.27

0.48

0.99

0.93

0.34

0.19

0.22

0.57

0.52

0.10

29.1
22.2

28.7
27.4

0.22

0.24

0.01

0.17

0.043

0.74

0.58

0.71

0.68

0.99

2t.8
19.6

24.4
t7.6

26.9
30.1
31.5

29.8
23.4
28.4
t4.2

26.4
34.1

38.7
21.7

23.4
18.7

24,4
15.2

l9.s
19.6
28.1

32.2
23.6
26.s

22.1
18.8

24.6

23.1

28.1
28.3

20.6
25.8
29.3

27.4
27.8
30.7

29.6
24.1

percent (P-value

0.32
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Cross-sectional community surveys

Table 8.3.4 1995 Omnibus and 1995 National Health Surveys: Percent of women who
Ever Had Mammogram by Survey by Age group

PERCENT WHO EVER HAD MAMMOGRAM

Age group
1995 Omnibus survey

South Australia
(N:84r)r

1995 National Health Survey
South Australia Australia

(N:841 )' (N :4 890)'?

TOTAL
40-49
50-59
60-69
70+

51.3
84.6
78.3
34.3

47.8
74.5
73.t
38.7

52.2
74.9
68.4

38.9

ADELAIDE
40-49
50-59
60-69
70+

REST OF STATE
40-49
50-59
60-69
70+

55.1

83. 1

76.5
34.4

52.2

75.0
14.5
40.2

42.7
87.9
82.4
34.5

35.5
73.0
69.4

33.2

na

na

t N: Age weighted sample.
2 N : Actual sample (not weighted). Denominator for calculation of precents excludes missing/not stated

na, not applicable

Table 8.3.5 1995 National Ilealth Survey: South Australia and Australia by Age by
selected mammography variables (percent in 'Yesr category of variable)

AREA
South Australia Australia

Variable 40-49
(N:2e8)'

50-69
(N:367)t

70+
(N:
176)l

40-49 50-69
(N: r9o3)' (N:2139)'

70+

848)'

(N:

HEARD OF MAMMOGRAM

EVER HAD MAMMOGRAM

IIAD wITHIN I-Rsr 2 YEARS

percent ofpopulation
percent ofhad
maûrmogram

HAD wtrHIN I-Rsr 3 YEARS

percent ofpopulation
percent ofhad
mammogram

REASON FOR LAST MAMMO2

Symptoms
Family History
Breast cancer
Checkup/other

32.2
68.8

64.0

86.7
37.r
71.9

24.7
64.5

90.3

47.8

36.2
16.0
t.6

46.2

94.8

73.9

12.3

7.7
1.8

78.2

86.4

38.7

21.8
56.2

9.5

1.6

7.0
8l,9

89.7

52.2

33.4
1 1.6

t.4
53.6

93.7

12.1

59.4

82.6

14.5

8.4

2.7
74.3

81.4

38.9

13.3

6.3

4.4
76.0

38.5
82.3

69.7

94.5
27.9
12.0

43.6
84.6

65.9

91.7

29.3

76.4

' N : Actual sample (not weighted). Denominator for calculation of percent excludes missing/not stated
2 Test of significance between Symptoms (diagnostic) and other 3 categories combined (screening)
* P < 0.05 comparing South Australia with Australia within age group (none were signiJìcant)
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Table 8.3.6 1995 National Ilealth Survey: South Australia by Region by Age by selected
mammography variables (percent in 'Yes' category of variable)

REGION
Adelaide Rest of State

Variable 40-49 50-69 70+ 40-49 50-69 70+
(N--22Ð1 N=27s)' (N:r48)r N:76)' N:92)' (N:28)'

HEARD oF MAMMocRAM 91.9 94.2 83.7 86.1 96.3 96.5

EVER HAD MAMMocRAM 52.2 74.8 40.2 35.5* 71.3 33.2

HAD wITHIN I-¡,sr 2 YEARS

percent of population 34.2 65.7 22.9 26.1 59.0 17 .7

percent of had 66.3 88.1 56.8 79.5 82.8 53.2

mammogram

HAD v/rrHrN r-lsr 3 YEARS

percent of population 42.2 11.4 30.7 28.2* 65.0 17.7

percent of had 82.0 95.7 76.3 83.8 91.2 53.2

maÍrmogram

REASoN FoR LAST MAMMoT

Symptoms 36.3 ll.4 8.7 35.6 14.9 13.1

Family History 17 .5 6.5 1.9 9.7 I 1.3

Breast cancer 0.1 LI 8.6 5.3 1.8

Checkup/other 45.5 80.3 80.7 49.4 72.1 86.9

t N : Actual sample (not weighted). Denominator for calculation of percent excludes missing/not stated
* P < 0.05 comparing South Australia with Australia within age group

Table 8.3.7 1995 National Health Survey: South Australia and Australia by Age by
Other Breast Behaviours (percent with positive response to behaviour)

AREA
South Australia Australia

Behaviour 40-49
(N:2e8)'

50-69
(N = 367)l

70+
(N: 176)r

40-49
(N: 1e03)1

50-69
(N:2139)' N

10+
= 848)1

HAVE REGIJLAR BREAST EXAM

Had mammogram 74.0
Never had mammogram 52.8

P-value2 <o.oo\

BREAST SELF EXAMINATION (BSE)
Had mammogram 76.0
Never had mammogram 72.1

P-value2 0.26

82.9
13.3

2.0
1.8

72.1
23.2
2.8
1.9

0.02

75.7
41.8

<0.001

73,8
78.1
0.17

78.1

l8.l
t.2
2.5

75.7
15.1

4.3

5.0
0.03

33.0
12.8

<0.001

63.8
59.8
0.44

64.7
30.8
0.0
4.5

66.9

25,8
5.2
2.1

0.63

76.0
48.8

<0.001

7 5.9
t ).t
0.07

79.5
17.4

2.5
0.6

76.3
39.5

<0.001

73.7
70.7
0.03

77.8
t7.5
3.1

1.6

73.6
22.3
2.9
t.2

0.003

56.0
24.4

<0.001

69.4

58.0
<0.001

14.5
17.9

3.7

3.9

68.7

23.6
5.4

2.3

0.06

FREQUENCY OF BSE

Hadmammogram
- monthly
- 6 monthly
- yearly
- other

Never had mammogram
- monthly
- 6 monthly
- yearly
- other

P-value2

69.5

24.9
3.t
1.9

<0.001

t N: Actual sample (not weighted). Denominator for calculation of percent excludes missing/not stated
2 Statistical test comparing Ever had mammogram with Never had mammogram
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Table 8.3.8 National Health Surveys (1989/90 & 1995): Percent ever had mammogram

AREA

AGE
South Australia

1989190 1995 (P-value)l
Australia

1989/90 1995 (P-value)l

40-49
All40-49
Adelaide
Rest of State

50-64
All50-64
Adelaide
Rest of State

22.0
24.2
15.7

47.8
s2.2
35.5

< 0.001
< 0.001
0.003

13.9
15.0
70.8

< 0.001
< 0.001
< 0.001

52.2 < 0.001

< 0.00127.6
29.s
22.8

29.8
na
na

30. I
na
na

na
na

73.6
na
na

Test between proportion Had in 1989/90 and Had in 1995

na, not applicable

tr'igure 8.3.1
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CHAPTER 9 KEY F'INDINGS AND SUMMARY

9.1 OVER\rIEW OF CHAPTER AND REVIEW OF STUDY AIMS AND
LIMITATIONS

9.1.1 Introduction

This chapter first draws together the various studies presented in this thesis and reviews them against

the study hypotheses and framework. This is followed by an update on the recent literature, before

evaluating whether the screening mammography program in South Australia is likely to achieve the

goal of screening 70% of women aged 50-69 within the Program, and projects the likely participation

rate to 2001. The past and projected trends for South Australia are compared with Australian trends.

Finally recommendations are made as to how this research can be further used (apart from evaluating

likely participation rates) to develop recruitment strategies and inform on directions for future

research.

Sub-section 9.1.2 below reviews the hypothesis that this study set out to test and the theoretical

framework that underpinned the studies. The limitations of the study are outlined in sub-section 9.1.3

as a precursor to section 9.2 which summarises the results of each of the study components within the

study framework and refers to the hypotheses as relevant. The individual study components are related

specifically to Hypotheses 1 to 7. The recent literature is summarised in section 9.3 to determine

whether developments in the literature since the review presented in Chapter I would have influenced

Hypotheses I to 7. Hypothesis 8 about the ability to achieve the target participation rate is addressed

as two sections. Section 9.4 examines participation in mammography in South Australia and Australia

to date, both inside and outside the National Program, utilising the results of the various studies in this

thesis and incorporating new Australian data which have recently been published. Section 9.5

considers the second part of Hypothesis 8 about the ability of the Progtam to achieve its target.

Section 9.6 makes the final recommendations and conclusions of this thesis.

9.1.2 Review of Hypothesis and the Theoretical Framework

The following hypotheses weÍe specified in Chapter 2:

Attenders and non-attenders to the SABXRS will differ with regard to six broad constructs;

¡ Socio-demographic
o Health Motivation and Control

¡ Knowledge about Breast Cancer and Mammography

o Susceptibility to Breast Cancer (perceived and actual)

o Barriers (perceived and structural)

¡ Influences (significant others, networks, sources of information).

1
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2. The various sub-groups of attenders and non-attenders to the SABXRS (based on recruitment

method) will differ with regard to the six broad constructs.

3. Overall, the barrier construct will have the greatest impact on participation.

4. Individually, a doctor's influence will have the greatest impact on participation.

5. Non-attenders will comprise women at various stages of readiness for adoption of mammography

6. Intention regarding mammography predicts actual behaviour.

The profile of women in the community receiving mammograms will differ from the

SABXRS clients.

8, A level of "screening" occurs outside the National screening program to an extent that will impact
on the ability of the program to gain a 70%o participation rate in the target population of women

aged 50-69.

These hypotheses were examined within a framework informed by general models of health-related

actions

The theoretical framework which underpins the hypotheses was based loosely on the Health Belief

Model supplemented by the Theory of Reasoned Action and the Transtheoretical Model of Readiness

Stage, as outlined in Chapter 1. The basic conceptual framework adopted was that action with regard

to mammography behaviour depends on stage of readiness for adoption of the behaviour, which in turn

depends on personal and environmental factors. Personal factors include perceptions of severity,

susceptibility, anð a balancing of the pros and cons of adopting a behaviour. In this thesis, particular

emphasis was given to factors that act as barriers to the adoption of mammography behaviour, and it
was hypothesised that the barier construct would have the greatest negative impact on participation

while a doctor's influence would have the single most positive impact. It was also hypothesised that

stage of readiness is not linear and women with a bad experience could slip back to an earlier stage.

Rogers (1983) theory of the Dffision of Innovatiolr, was incorporated into the framework to describe

more explicitly the stages of readiness in terms of five adopter categories; innovators, early adopters,

early majorities, late majorities and laggards. Innovatois and early adopters are described as more

active information seekers, as having a more favourable attitude and wide interpersonal networks, and

for whom mass media alone may lead to adoption. The late adopters and laggards are said to be more

economically and socially disadvantaged. The rate of adoption is the relative speed with which an

innovation is adopted. Rogers also describes disenchantment discontinuance which is the decision to

reject an idea as a result of dissatisfaction with its performance; in relation to mammography screening

this could be applied to women who fail to return for rescreening. It was hypothesised that late

adopters would be more likely to discontinue than early adopters.

The reason for adopting a framework based 'loosely' on an expanded Health Belief Model and not

developing a definitive model, was that although the expanded HBM was thought to provide the best

available theoretical framework to study risk factors associated with mammography screening, the
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evidence from the literature was disappointing. Unlike some models of health behaviour, for example

the Locus of Control model (Wallston and'Wallston, 1981), where specific measurement instruments

have been developed to test the model, the HBM comprises several components which have been

interpreted variously by many investigators. The HBM, and the various adaptations and expansions of
the model, generally specifl' causal links between the various components or constructs within the

model. While the results for the expanded models provide better predictive power than the HBM

alone, at best only half the variance was explained by any model from the review of the literature

documented in Chapter 1. Further, not only were the causal relationships predicted by the models

often not supported by the research, but some studies reported relationships in the reverse direction to

those predicted. Several researchers suggested that greater attention was required on barriers to

participation, and some recommended that barriers should be studied as a separate construct, Montano

and Taplin (1991), suggested that mammography behaviour was more difficult to predict because it
was more emotionally charged than other health behaviours, and recommended that further work was

needed to measure the emotions and fears and to explore their interacting role with beliefs and

attitudes. More recently the HBM has been criticised for its focus on rationality and the exclusion of

emotions such as fear and denial (Ogden, 1996).

Based on the literature review and incorporating suggestions by other researchers as to how their own

research might have been improved, six constructs were defined to encompass the broad areas of
investigation within the framework for this study, including a separate barrier construct, which

incorporated emotions and fears. The constructs adopted in this study were: Socio-demographic;

Health Motivation and Control; Knowledge (about breast cancer and mammography); Susceptibility

(perceived and actual); Barriers (perceived and structural); and Influences. No causal relationships

between the various constructs were hypothesised.

This study addressed other major deficiencies identified in the literature, that of studying attenders and

non-attenders as two homogeneous groups, and of relying on general community samples only to

identiff the two groups, rather than attenders and non-attenders to specific mammography services. It
was suggested that these limitations contributed to the failure of many studies to discriminate between

the two groups as predicted by the models. This study addressed these issues within the conceptual

framework for this thesis. It was hypothesised that attenders and non-attenders comprise a number of

sub-groups with different risk factors and at varying stages of readiness for adoption. This study

examined sub-groups based on recruitment method as well as reason for non-attendance.

9.1.3 Limitations of Research and Challenges

The key component for which detailed information was collected, and which had the strongest study

design was the case-control study, which sampled women during the early phase of the SABXRS.

However, later components of the study showed that women who joined the Program early were

clearly not representative of the phase in which the mass population is recruited. A high proportion of

the cases or supposed non-attenders were found to in fact be early "innovators" with about half having

had a mammogram outside the Service. This rate was far in excess of the rate in the general

population at that time and of non-attenders during the later phases. This limitation provides a lesson
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for future researchers of other screening or preventive programs, that studying non-attenders too early

may lead to erroneous projections, since the non-affenders from the case-conhol study rù/ere more

likely to subsequently attend than later non-attenders.

Another limitation, again in relation to the cases-control study, was the loss of power that resulted from

the need to analyse four sub-groups instead of the two initially planned. This resulted in small

numbers particularly for the FTA cases (N:56) and some sub-groups of interest, for example non-

English speaking women. The calculations of required sample size were based on the testing of

hypotheses for two separate samples by method of recruitment. In hypothesis testing it is assumed that

the null hypothesis is true unless proven false by a statistical test of significance. TheP-value specifies

the proportion of times that the null hypothesis will be rejected when it is true, or the probability of

making a type I enor. A reduction in power increases the likelihood of making a type II error, and

rejecting the altemative hypothesis when it is true. To reduce the probability of rejecting the

alternative hypothesis due to the loss of power, a P-value of < 0.10 was used instead of the

conventional 0.05 as the test of significance. Although this increased the chance of accepting the

alternative hypothesis when it was not true, this type of effor was considered less problematic than

missing possible associations in this study since the consequences of type I effors are not critical, as

for example in a clinical drug study.

Another problem that should be noted is the risk of overtesting as a consequence of the focus on

hypothesis testing, particularly given the number of variables. A large number of tests increases the

probability of obtaining a statistically significant result just by chance and of over-interpretation.

A frustration and challenge for the researcher was conducting this research in the context of a fast

moving social world, To ensure the research remained relevant additional studies and follow-up of

subjects were undertaken. The imperative to update the research also became its strength. Early in the

research it appeared certain that the goal of reaching7}% participation could never be reached. Then,

in the middle phases as the uptake expanded dramatically over a relatively short period, it seemed that

the target could possibly be reached within the Program's S-year plan. Had this research ended a year

or so ago, the outcome would have been more optimistic than the conclusion drawn at this point in

time.

Clearly, the researcher \ryas able to adapt to the changing environment and include new elements to the

study, the end result being a tour through an evolving program from initiation to maturity and beyond.

Some limitations were beyond the researcher's control. In the community studies, the numbers of 'not

stated' cases for individual questions, in addition to oukight refusals, were not insignificant. It is the

belief of the researcher that non-respondents are more likely to be non-users of mammography, and if
this were the case, the community surveys would overestimate mammography rates. No information

was available to assess bias from the Omnibus and National Health Surveys (NHS). It is suggested

that the NHS, which collected the mammography data on a separate self completed questionnaire,

would be more inflated than the Omnibus surveys where the mammography section was a small part of

the overall main survey.
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Also, as with most research, the available data are less than optimal. The researcher was able to collect

detailed base-line information for the case-control study, but not the other studies. Hence, the range

and comparability of variables lvas a major limitation in the comparisons across various studies.

Further, as with all surveys, sampling error and bias (interviewer, respondent, misclassification) affects

the estimates. While sampling error can be measured, the level of bias cannot be totally controlled or

known, but can be minimised by adhering to good research standards.

9.2 INTERPRETATION OF STUDY RESULTS WITHIN THEORETICAL
FRAMEWORK

9.2.1 Overview of Components of Study

The main component of this study, the case-control study reported in Part II related to women who had

appointments with the SABXRS in 1990/91, during the early phase of the progtam. Non-attenders

(cases) and attenders (controls) were interviewed in depth (face-to-face) regarding risk factors for

attendance as ascertained from the literature. This component examined each of the six study

constructs in detail. The literature suggested that one reason for the weak predictive power of most

models was that the measures used were insufficient to capture the factors or construct they purported

to measure. Each construct in the case-control study incorporated a wide range of items with the view

to examining items which best represented the construct as independent predictors of attendance/non-

attendance, and those which are confounders.

The case-control study initially set out to compare attenders and non-attenders from two sub-groups

representing the two recruitment methods used at that time; women recruited through a personalised

invitation (with a specified date and time) from their general practitioner (GP) and women who booked

spontaneously. As that study evolved two further sub-groups were identified and analysed separately

based on reason for non-attendance; whether a woman cancelled her appointment (Cancel) or simply

failed to attend on the day without notice (FTA), This added weight to the hypothesis originally

postulated regarding the heterogeneity of the sub-groups, but weakened the statistical power of the

study. Attendance status of all case-control subjects atthe SABXRSby 31112195 was ascertained and

modelled against the base-line data; cases who had attended at follow-up were referred to as "Late

adopters" and those who had still not attended as "Resistant cases".

The second component reported in Part III (Invitee study) examined the recruitment methods used by

the SABXRS not covered by the case-control study, that of invitations directly from the service both

for a first and subsequent screen. These invitations had a suggested appointment date but required the

woman to telephone for an appointment time. The sample frame comprised invitations sent during the

first quarter of 1995, during the mature phase of the program. By that time the Service used the

electoral roll (ER) to recruit new clients and GP invitations were no longer issued. This component

focused particularly on the most prevalent category of non-attenders following an invitation at the time

(and currently still the case), that of 'No response', referring to no contact at all from the woman sent

the invitation. Non-attenders selected from the No response category were interviewed face-to-face,

principally on reasons for not responding to the invitation, ways to prompt them to attend in future, and
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a few items that 'ù/ould allow some comparison with attenders using data collected routinely at

screening (attenders were not interviewed), As the range of data items was limited for this component

of the study, it was not feasible to study the six constructs separately. Rather it focussed directly on

the key aspects of the study framework, namely barriers, main influence and stages of readiness. Two

samples were drawn for interview, one representing women from the city of Adelaide and another

representing women from the country (non-Adelaide) regions of South Australia. Attendance status

for the full population in the sample frame (all invitations in the selection period) was examined at

June 30, 1997 more than two years after the 1995 invitations were issued.

To complement these studies of sub-groups within the screening program, Part IV reported on

mammography generally and outside the program from the mammography sections of a series of
community studies conducted over the period 1989190 to 1995. Hence, this thesis studied various sub-

groups inside and outside the formal screening program, both across time and over time.

9,2.2 Case-control Study and Follow-up of Case-control Subjects

Despite the loss of power resulting from the necessity to analyse separately data for four sub-groups,

the study was able to detect strong predictors of non-attendance for each of the sub-groups:

Spontaneous-FTA (booked of own volition, but failed to attend on the day); Spontaneous-Cancel

(booked of own volition, but cancelled appointment); GP-FTA (invited by GP, but failed to attend on

the day); and, GP-Cancel (invited by GP, but cancelled appointment). Initially, separate models were

fitted for each construct as a method of data reduction. The independent predictors for each construct

summarised below relate to the hnal overall models.

From the Socio-demographic construct, one factor predicted non-attendance to the SABXRS, both at

base-line and at follow-up, relating to educational/occupation status. Having amanagerial/professional

occupation and/or Bachelor degree or higher rwas an independent predictor of non-attendance at

baseline (for both GP sub-groups and the Spontaneous-FTA) as well as persistent non-attendance at

follow-up (Resistant-cases or 'laggards' in Rogers terminology). Age predicted attendance at follow-

up (older women being more likely to remain non-attenders) but not at baseline. These results suggest

that the free screening program does not attract well-educated professional women at any stage, and

that in the early phases of the program both young and old innovators are recruited, but over time the

laggards tend to be older women.

An item included in the Health Motivation and Control construct on the basis of a similar case-control

study conducted in the UK (Hobbs et al., 1980) and later reported in two prospective UK studies

(Calnan, 1984; Sutton et al., 1994), was found to be a surprisingly robust predictor of non-attendance

at baseline and at follow-up - visiting a dentist only when problems occurred rather than just for a

check-up. This was an independent predictor of non-attendance in three of the base-line models (both

Spontaneous and GP FTA) and at follow-up; those who visited a dentist only when problems arose at

base-line were two and a half times more likely to have remained non-attenders four years later. The

highest odds ratios were for the FTAs at base-line and Resistant cases at follow-up. Being a smoker

was an independent predictor in the two base-line FTA models (but neither Cancel model), and
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predicted the Late-adopters but not the Resistant-cases at follow-up. Having a previous mammogram

did not predict later attendance, which is at discord with most of the literature. That is, amongst the

cases, those with a history of mammography outside the SABXRS were not more likely to attend later,

once the variable was adjusted for other confounders (it was associated in the bivariate analysis).

However, it should be recalled that about half the cases had a prior history of mammography at base-

line, significantly above the population rate at the time. That is, at this early phase of the program, the

case-control study subjects were not representative of ìrr/omen in the community studies which the

literature were generally based on.

The Knowledge and Perceived susceptibility constructs contributed little to the understanding of
predictors of non-attendance to the SABXRS. For one sub-gtoup at base-line (Spontaneous-Cancel),

susceptibility was predictive as measured by three of the variables included in the construct; concern

that they may have breast cancer, spoken to a doctor about it and previous breast lump. However, the

result was opposite to that expected from the literature - cases (non-attenders) were more concemed

they may have breast cancer, more likely to have spoken to a doctor about it and to have had a

previous breast lump. These women were also more likely to be Late adopters (but not Resistant

cases) suggesting they cancelled the initial appointment at baseline due to their concern, possibly to

have symptoms investigated, then shifted to the SABXRS. Other data appear to support this premise;

amongst the Spontaneous-Cancel cases who at interview stated that they had had an outside

mammogram, a high proportion stated that it was for diagnostic purposes (higher than any of the other

three case groups).

Perceived barriers independently predicted non-attendance at baseline for all four models, but for the

GP Cancel model a single item was significant (not believing mammography was important for their

age) and not the BARRIER SCORE (comprising several items) significant in the other three models. In

the three models where the BARRIER SCORE was predictive, cases with the lowest score (greater

perceived barriers) were more likely to be non-attenders (odds ratios 4.3 to 9.3), and at follow-up were

four and a half times more likely to be a Resistant-case and three times more likely to be a Late-

adopter. Except for the GP Cancel cases, the hypothesis regarding the strength of barriers in the

overall models was upheld, as the only other variables with such high odds ratios relate to a doctor's

influence. The follow-up results suggest that these negative perceptions were sustained, although no

definitive information was available to confirm this. Specific concerns within the SRRRIBn SCORE

related to pain, radiation, fear of the result or a belief that mammography was only necessary with

symptoms. In addition, at follow-up, being embarrassed by a female radiographer was significant in

differentiating between the Late-adopters and controls, and it was further found that non-English

speaking (NES) women (particularly Greek) were most embarrassed. Due to the small sample of NES

women, further research was suggested in this regard. The finding that embarrassment by a male

radiographer did not predict initial attendance or later attendance relates to the fact that a high

proportion of all groups were embarrassed by a male. When specifically asked why they did not keep

their appointment, the majority of cases stated that they did not need a mammogram ot gave reasons

labelled as 'apatþ' (forgot, too busy, no time). It was suggested the underlying reason for some of the

no need/apatþ cases would be perceived barriers.
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Amongst the structural barriers examined, one relating to access to a car was predictive at base-line

and follow-up amongst the two FTA sub-groups only. This may have been a reason for them not

attending on the day of appointment without notice.

From the Influence construct, it was found (in concordance with much of the literature and as

hypothesised) that a doctor's recommendation was strongly associated with mammography use.

Having had a doctor recommend mammography and stating that a doctor would influence them ìn

having a mammogram was strongly related to attendance in all four sub-groups at baseline.

Conversely non-attenders were less likely to have had a doctor recommend a mammogtam in the past

and more likely to state that they would not be influenced by a doctor to have a mammogram in the

future. This latter variable remained a strong predictor over time differentiating between Late adopters

and Resistant cases (laggards) based on strength of conviction at base-line. Compared with women

who stated at baseline that they 'Definitely would' attend on a doctor's recommendation, those who

said they 'Probably would' attend were 8 times more likely to be Resistant-cases than controls, and

those who stated they 'Probably or definitely would not' take a doctor's advice were 24 times more

likely to be Resistant-cases. It is probable that a proportion of these women would have received

advice from a doctor in the ensuing four years to have a screening mammogram. A simple question as

to whether they would accept a doctor's recommendation in the early phases of the program turned out

to be a robust predictor oflater behaviour.

The variable about whether a woman would act on a doctor's recommendation to have a mammogram

was also found to be related to age; fewer older women stated they would accept a doctor's

recommendation to have a mammogram. Older v/omen were also less likely to state that a doctor had

actually suggested a mammogram. This suggests that doctors' are less likely to advise older women

about mammography. Further, women who stated they would not be influenced by a doctor perceived

more barriers.

Overall, the base-line case-control results most closely support the literature which reported on

attendance to free mammographic screening (Rimer et al., I989b; Hobbs et al., 1980; French et al.,

1982; Maclean et al., 1984) rather than the literature that reported attendance to fee for service

mammography. Further, as in a similar UK case-control study (Hobbs, et al., 1980) the Spontaneous

and GP samples clearly represented different population sub-groups. The decision to further

categorise these samples by two further sub-groups (FTA and Cancel) was vindicated by the outcomes.

The Cancel cases, particularly from the GP sample, in many regards resembled the controls more than

the FTA cases in the baseline analyses. The FTA cases more closely resemble non-attenders as

suggested from the literature review. At follow-up, FTA cases \Mere twice as likely to remain non-

attenders (Resistant cases) than Cancel cases who'were more likely to become Late adopters. Further,

of the cases who did eventually attend, FTA cases took longer than the Cancel cases. However, at

follow-up, initial recruitment method (Spontaneous or GP) did not predict later attendance.

Also, these data confirm the findings of other studies that mammography behaviour intentions can

predict actual behaviour, as indicated by intentions to take a doctor's advice. Another intentions

variable, asking subjects at base-line specifically about their intention to use the SABXRS in future,

was also found to predict actual behaviour. This was tested in the follow-up analysis; women who at
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base-line stated they would 'Definitely not' use the SABXRS in future were 6 times more likely to be

Resistant-cases (still not attended) than those who 'Definitely would'. Those who specified 'Probably

not' had an odds ratio of 3.1 and the 'Probably would' cases had an odds ratio of 1.7, showing a

definite trend of probability related to strength of intention.

At follow-up, amongst the cases, the following proportions had attended in descending order; 68Yo of

the Spontaneous Cancel cases, 56%o of the GP Cancel cases, 54%o of the Spontaneous FTA cases and

48o/o of the GP FTA cases. This is exactly the order that would have been expected following the

base-line analyses. The follow-up also examined re-attendance amongst the controls (attenders) in the

case-control study. About 90%o re-altended which is higher than the National Program target of 75o/o,

suggesting that this group of early adoptors may be quite different from later adoptors, not only in

having an initial screen early in the Program, but also in being highly likely to retum for a repeat

screen. Some of the l0o/o who did not re-attend would be classified as Rogers' disenchantment

discontinuance gro:up. It was found with re-attendance (as with initial attendance) that intention and

action were highly correlated; most affenders who at base-line indicated they would not re-attend the

SABXRS in future did not, and visa versa. A proportion of the cases with a prior history of
mammogïaphy, who had not attended the SABXRS at follow-up, would also probably comprise the

disenchantment discontinuance group, that is, women distressed by the actual experience of

mammography in some way.

Using Rogers' (1983) classification, the controls would be described as the innovators or early

adopters, while the Late-adopters would be either the early or late majority depending on how long

after interview they attended, and the Resistant-cases would be the laggards.

Overall Hypotheses 1 to 6 which are relevant to the case-control study were supported by the results,

despite the loss of power in further splitting the sample. With regard to H1'pothesis 1, some constructs

contributed little to the models as summarised above, but where they did contribute they were able to

differentiate between attenders and non-attenders. For Hypothesis 2, differences were found on the

basis of recruitment method (Spontaneous versus GP) at base-line, but greater differences were found

between the FTA and Cancel sub-groups. Hypotheses 3 to 6 were supported without qualification.

9.2.3 Invitee Study

As indicated above, the data were not available to evaluate the study constructs and the comparisons

between attenders and non-attenders were limited. However, this study was extremely important in

showing that the populations examined in the case-control study were quite different from these later

groups targeted by the Service.

The initial interview results from the non-attenders surveyed (Chapter 6) showed that between 40%o

and 50o/o of the Round 1 non-attenders intended having a mammogram with the SABXRS in the next

two years and nearly 90% of the Re-screen non-attenders. It was concluded that a significant

proportion of non-attenders to invitations could be recruited, especially in country areas, since twomen

in the country gave more practical reasons (breast or other clinical problems, being away, other family
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commitments) for not attending than their city counterparts (where 'Apathy/no need' was the main

reason). The exception from the country was the Rl Re-invite women who also gave 'Apatþ/no

need' as the main reason and were the least likely to indicate an intention to have a mammogram.

Also, the electoral roll (ER) was found to exclude I2Yo of women aged 50-69 from the Arndale area in

Adelaide (and especially non-English Speaking (NES) women) and 5o/o of the target population in Port

Augusta which represented a country region.

The follow-up of these non-attenders (invited early 1995) for attendance at the SABXRS by June 1997

found that although intention and action were related, the strength of the association was considerably

weaker than for the case-control subjects (Chapter 7). Amongst the Round 1 group, only l IYo of the

city ER non-attenders had attend eð, 20%o of the country ER non-attenders and 8o/o of the Rl Re-invite.

Further, only about 50% of the Re-screen non-attenders had attended (53% from Arndale and 460/o

from Pt Augusta).

Not only was the relationship between intentions and action weaker amongst this group, but so was the

influence of a doctor amongst those remaining non-attenders (fewer mentioned that a doctor would

influence them at interview). Those who stated that 'No-one' would influence them were more likely

to remain non-affenders amongst both Re-screen groups and the city ER group (but not country ER

group).

Attenders in 1995 from these recruitment methods were also followed up in 1997 for re-attendance.

Those who attended in 1995 had significantly higher attendance rates in 1997 than the non-attenders

amongst all groups. Overall, a higher proportion of Re-screens attended/re-attended in 199511997

followed by the ER Invitees then the Rl Re-invitees. Amongst the Re-screen women who attended in

1995,8lyo re-attended in 1997 from the city and 87Yo from the country. Amongst the ER attenders in

1995, 68yo re-attended in the city and 77%, in the country, while 56% of Rl Re-invite attenders (from

the county, no city Rl Re-invite studied) re-attended. This latter group required a second invitation

before they attended initially in 1995 whereas the ER group attended in response to the first invitation.

Amongst the Re-screens were women who had attended up to four times, most being self-referred

initially. Hence, re-attendance rates are related to level of effort required by the SABXRS to recruit,

which supports Rogers (19S3) thesis in relation to innovators being self motivated information seekers.

From the case-control study, 46% of cases (Round 1 non-attenders) had attended the SABXRS withìn

two years of interview (51% within three years), compared with the 8o/o to 20o/o of the Round 1 non-

attenders from these samples attending from between2T Io 30 months later. Amongst the Round 1

women who attended in 1995 (analogous to controls from the case-control study) 68% of the Amdale

and77%o of the Port Augusta re-attended in 1997. This compares with 83o/o of the case-control study

controls re-attending within two years after interview (88% within three years). These data clearly

show variation in stage of readiness both across time and over time, and support the hypothesis that

late adopters are more likely to discontinue than early adopters. Also, the early non-attenders from the

case-conkol study were more likely to eventually attend than the later non-attenders from these

studies.
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It was also found that the specific non-attendance category (reason for not attending) was associated

with later attendance. The non-attender categories areNo response (no contact at all), Cancelled (rang

to cancel), Return to Sender (letter retumed) and Made Appointmenl (made an appointment in response

to the invitation, but did not keep it). TheMade Appointmenl group were more likely to have attended

at follow-up, followed by those who Cancelled. The other two categories were similarly low (see

Chapter 7, Table 7.2.1). Hence, as expected those who made some contact with the Service rwere more

likely to attend. It could be suggested that a reason for the others not attendingmay be that they were

no longer resident at the address on the SABXRS system. However, the proportion who attended at

follow-up was no greater for the interviewed No response women (hence, those whose address was

known) than those not interviewed (a significant proportion of whom could not be contacted due to a

change ofaddress).

These samples show that, in general, this population is less innovative and less reliable in carrying out

intentions than the case-control subjects, but also that across these samples clear differences emerge at

both points in time. The R1 Re-invite non-attenders who remained non-attenders in 1997 would truly

fit Rogers' calegory of 'laggards'; they did not book of their own volition and refused two invitations

by early 1995, six years into the Program. More than two years later, at 30 June 1997, only 8% of

these women had attended. Most of the electoral roll non-attenders who remained non-attenders in

1997 would also probably be classified as 'laggards'. The ER non-attenders who attended in 1997

would probably be classified as the late majority. ER attenders (in 1995) in their early 50s would

probably be labelled as an early majority within their age cohort, since they would not have been

targeted by the SABXRS until they turned 50. A proportion of re-screen non-attenders who remained

non-attenders would fit Rogers disenchantment discontinuance group from the SABXRS perspective,

but may have moved to the private sector.

Clearly, the inclusion of this study contributed greatly to the understanding of the various sub-

populations who have had some connection with the SABXRS, either directly or indirectly. Apart

from showing that populations vary across time, it is also evident that they differ over time. These

studies were particularly relevant to Hypotheses 3 to 6.

9.2.4 CommunitySurveys

The community surveys examined in this thesis were five South Australian Omnibus surveys

conducted in the period 1990 to 1995 and two National Health Surveys (l..ItIS) in 1989/90 and 1995.

The Ominbus series provides for South Australia an overview of trends in mammography behaviour in

this state, both overall rates and the proportions using the official screening program. The National

Health Surveys provide overall rates for Australia but no information on where women had their

mammograms. These data on rates of mammography are critical in testing Hypothesis 8 on the

likelihood of the National Program reaching its target of 70%o participation of women aged 50-69 in the

Program. This hypothesis will be examined in sections 9.4 and 9.5 in conjunction with new Australian

data on paffems of mammography inside and outside the National Program. This section examines

Hypothesis 7 about the profile of women receiving mammograms differing between the community

and SABXRS clients.
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For the first Omnibus and NHS surveys, logistic regression models provided data on independent

predictors at the community level for South Australian and Australian ,ù/omen undergoing

mammography. These are contrasted below with the independent predictors for the SABXRS sub-

populations from the case-control study, all relating to the very early phases of the introduction of
mass screening in Aushalia. Adjusted analyses from community suweys v/ere not performed for later

years as data were not available at the required level. However, some mammography variables were

collected over time from the Omnibus surveys and these are summarised at the end of the section from

the bivariate analyses.

Comparison of predictors of attendance between communíty samples snd SABXRS clients
around 1990

Subjects for the case-control study were chosen from women who made contact with the SABXRS

themselves or were invited to the Service between March 1990 to March 1991 which straddles the

period of the 1990 Omnibus survey (October-December); both represent the early period of screening

uptake in South Australia. Although the number of variables that the investigator was able to include

in the Omnibus were restricted (due to cost), several of the barrier items (including those which

comprised the BARRIER scoRE) were included, as well as some knowledge variables to provide a

community comparison.

The NHS and Omnibus surveys rù/ere designed as general population health surveys with

mammography sections. Non-mammography variables were included to meet other interests, and

those selected by the investigator for inclusion in the logistic regression analyses, though informed by

the literature, \¡r''ere necessarily restricted. Further, although some variables were common to both

studies, other variables considered for inclusion in the models differed. The variables examined in the

case-control study models were all drawn specifically from the literature on mammography

participation. The purpose of this section is not to make direct comparisons, but to contrast the various

models, and determine whether any particular factors were predictors of mammography behaviour

early in the Program at all levels (SABXRS, state and national).

The 1989/90 NHS and the 1990 Omnibus survey models for the common dependent variable 'Ever

Had Mammogram' were contrasted in Chapter 8, and the significant variables for these two final

models presented in Table 8.2.11 for Omnibus and Table 8.3.3 for NHS. None of the common

variables remained significant aI P < 0.05 in both models. The strongest predictor for the Omnibus

analysis was having had a doctor suggest a mammogram. Other predictors related to barrier items

which were not included in the NHS. The NHS did not include any direct questions relating to a

doctor's influence on mammography behaviour. Apart from having heard of a mammogram, which is

an obvious prerequisite of having a mammogÍam, the strongest predictor in the NHS model was having

had a breast exam by a doctor. It was suggested in Chapter 8 that this may be a proxy for the influence

of a doctor in the decision to have a mammogram, since most mammography atthat time would have

occurred outside the pilot screening programs and would have required a doctor's referral.
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The contrast between the 1990 Omnibus multivariate analysis and the analyses of the case-control

study is more pertinent than the comparison of the latter with the NHS due to the greater overlap in

variables examined, and the fact that both relate to South Australian rwomen. All questions included in

the mammography section of the 1990 Health Omnibus Survey were also asked of subjects included in

the case-control study. The strongest predictor of women's attendance to the SABXRS for all four

case-control base-line models was stating they would have a screening mammogram on a doctor's

recommendation (future influence of a doctor). As mentioned above, the strongest predictor of ever

having had a mammogram (anywhere) from the Omnibus analysis was having had a recommendation

by a doctor in the past. Although this variable (past recommendation) was also highly predictive in the

bivariate analyses for the case-control study, the additional future influence variable was more

important; this latter variable was not asked in the Omnibus survey. If the assumption that having had

a breast exam by a doctor may be a proxy for a doctor's recommendation for the Australian population

(from the I.IHS) in the absence of direct questioning in this regard, then it is clear that the influence of

a doctor in encouraging women to attend for mammography during the early phases was important

both for the SABXRS sub-groups and the community in general.

Other important conclusions can also be drawn from comparing the NHS, Omnibus and case-control

study models during this early phase. Knowledge about breast cancer and mammography, included in

the Omnibus and the case-control analyses (but not the NHS) were not found to predict mammography

behaviour. In both the Omnibus survey and the case-control models the strongest predictors, after in

the influence of a doctor, related to common barrier factors included in both studies. These showed

that women who perceived barriers were less likely to have ever had a mammogram at all for the

community population, or to have ever had one at the SABXRS for the case-control populations. For

the case-control study, a composite barrier score was included in the final models rather than the

individual items, due to small numbers. Models with the individual barrier items were also presented,

which had high odds ratios and wide confidence intervals. Nevertheless, the items that had the

strongest influence on the barrier score were the same items that were most significant in the

community sample ('need symptoms', 'too much trouble', and 'painful'). 'Women who believed that it
was only necessary to have a mammogram if they were symptomatic, that having a mammogram was

too much trouble, and that mammography was painful, were less likely to have attended for a

mammogram, both at the SABXRS and outside the Program. Another significant barrier in the

Omnibus analysis was 'rather not think about it', which implies avoidance or denial. Barrier factors

were not available for the NHS analysis.

Other variables, apart from the influence of a doctor and perceived barriers, which showed a consistent

association across the case-control study base-line models and found to be significant in more than one

model are listed below. Also listed are the models in which the variable was statistically significant

and the variable category (shown in brackets) more likely to be associated with non-attendance to the

SABXRS.
¡ lifetime occupation; Spontaneous FTA, GP FTA, GP Cancel ( managerial/professional)

. smoking; Spontaneous FTA, GP FTA (smokers)

o dentist; Spontaneous FTA, Spontaneous Cancel, GP FTA (visit only when dental problems)

. cancer most common; Spontaneous Cancel, GP FTA (believe lung cancer most common)
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. asked back for tests; all four models (believe being asked back after mammogram means breast

cancer)

. access to car; Spontaneous FTA, GP FTA (no access)

. famllylfriend informed about SABXRS; both GP models (yes).

Of these, smoking and dentist were also significant in the NHS model, showing the same effect. This

suggests that taking preventive action in terms of smoking and dental visits predicts mammography

behaviour, not only for the general Australian population of women aged 40-64, but also for specific

sub-groups associated with the SABXRS. It should also be noted that the smoking variable was an

independent predictor only for the FTA cases indicating as previously suggested that the FTA cases

more closely resembled the profile of non-attenders from the literature and were thus more like the

community non-attenders. The dentist variable was significant in both FTA models and the GP Cancel

model but not the Spontaneous Cancel group, the latter being the group least likely to match the profile

of non-attenders from the literature.

The dentist variable was not included in the Omnibus survey. Smoking was included, but not found to

be an independent predictor. However, it cannot be concluded that the South Australian and

Australian communities differ in this regard, nor that the general South Australian population differed

from specific South Australian sub-populations represented in the case-control study. As indicated

above, none of the models used a common set of variables. Had this occurred then the differences

could be interpreted as reflecting differences in population groups being studied. From the 1990

Omnibus survey, only l.9o/o of women in the community aged 40-49 and 10.8% of those aged 50-69

had had a mammogram at the SABXRS within the compliance period. A further 18.5% of women

aged40-49 and l2.5Yo of women aged 50-69 had had a mammogram outside the SABXRS. Given that

most mammograms were outside the SABXRS, a doctor's referral would have been required.

Therefore it is not surprising that a doctor's influence would override other factors. For the NHS, the

doctor variable was not included, nor the barrier items, hence health behaviours were predominant.

Apart from smoking and dentist visits, other health behaviours which were significant were doing

BSE, having a pap smear, a change of diet (for non-medical reasons) and consuming alcohol. Women

who participated in other health preventive behaviours clearly were more likely to also participate in

mammography. However, the Omnibus and case-control study analyses show that regardless of their

other health behaviours, women who also perceive negative views about mammography will generally

not participate in mammography.

Additional information from the NHS model shows that women from the states of New South Wales

and Queensland were significantly more likely to have had a mammogram than South Australian

women, and the data suggest that the ACT particularly, and also Western Australia, had higher rates.

It was suggested that in the early days of mammography the proportion of innovators was higher in

other states.

Apart from modelling 'Ever had a mammogram', the 1990 Omnibus analyses also modelled intention

to have a mammogram, both in general and with the SABXRS. Intention was found to be most

shongly related to having a previous mammogram, not needing a specific prompt (that is happy to

have one just as a check-up) and being younger. Thus, although age did not predict 'Ever had a
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mammogram', it did predict intention to have mammogram in general, as well as specifically to the

SABXRS.

Some common themes emerge from the comparison of the models relating to the early phases of
mammography. Women who attended were strongly influenced by a doctor, while those who did not

attend exhibited strong perceived barriers. Other preventive health behaviours were associated with

mammography use. The FTA cases (SABXRS) more closely resembled community non-attenders.

Age was not a predictor in any of the models using 'Ever had' as the dependent variable - the base-line

case-control study models, the 1990 Omnibus model and 1989/90 NHS model. Yet age predicted later

attendance of the case-control subjects (in 1995) as well as future attendance (in 1997) of the 1995

invitee study subjects. It appears therefore that age may not be important in the early phases of mass

mammography screening (both inside and outside the program), but the 'late adoptors' or 'laggards' in

Rogers terminology (Rogers, 1983) are older women.

Apart from informing on Hypothesis 7, the community surveys also further validated the importance of
a doctor's influence in encouraging mammography and demonshated the effect of perceived barriers

in discouraging mammography (Hypotheses 3 and 4).

Proftle of partìcípants over tíme

Variables examined from the five Omnibus surveys provided a general description of community

attenders and non-attenders over time. However, the number of variables available was limited, and

only descriptive data were presented. The profile of women having mammograms in the community

generally supports that predicted from the literature. However, it also appears that the profile from the

literature applies more to the early years. For example, within the target age group of 50-69 in 1990,

29%o of women 50-59 were compliant participants (as defined in Chapter 8) but only 18% of those

aged 60-69, supporting the evidence of higher rates of participation in younger womenl. In contrast to

the 1990 Omnibus, the proportions of compliant women aged 50-59 and 60-69 from the 1995 Omnibus

were similar, indicating that more older women were recruited over time, and supporting Rogers'

thesis that the late adoptors are likely to be older.

Married women in the community were more likely to participate than non-married rwomen throughout

the period. From the case-control study this only applied to the two FTA sub-groups, but neither of the

Cancel groups, supporting other indicators that the FTA samples more closely resembled non-attenders

from the literature and that the Cancel cases resembled SABXRS attenders in many respects. The

literature also suggests that women with higher education are more likely to participate. This pattern is

apparent from the Omnibus data, but was more evident in the early years, supporting Rogers' premise

that the innovators were more likely to be higher educated. However, as indicated above the reverse

was found for SABXRS populations, and it was suggested that the free SABXRS in the early years

athacted innovators of a lower socio-economic class. From the Omnibus series, it also appears that

I This seems at odds with the finding that age was not a significant predictor in the 1990 Omnibus model.

However, the model included women 40 to 64, and the rate for women in their 40s was similar to older women

(60+).
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non-English speaking women in the target age group have remained lower attenders overall; this also

applies to the FTA cases but not Cancel cases from the case-control study.

The health related behaviours of smoking and having a pap test were also related to mammography in

the community (as predicted by the literature), and the relationship was maintained over time,

particularly for pap test. In 1995, 84Vo of those who had had a pap test had also had a mammogram

but only 56% of those who had not had a pap test. The Omnibus surveys were able to compare women

by self reported place of mammogram (SABXRS or other), and, although the smoking and pap test

variables show a similar pattem for both, the association is weaker for the comparison of non-attenders

with attenders to the SABXRS than non-attenders with community attenders overall. That is, having a

pap test and being a non smoker were associated more with having a mammogram per se, and less with

having a mammogram in the National Program. As stated above, from the base-line case-control

analyses, the smoking variable was significant for the both FTA groups (likened to community non-

attenders) but neither Cancel groups. It appears therefore, that that National Program has achieved

wider coverage of the population and that the private sector attracts a more select clientele.

9.2.5 Summary

Overall, the conceptual framework for this thesis is supported; mammogfaphy behaviour depends on

stage of readiness for adoption of the behaviour, which in turn is dependent on personal and

environmental factors. Further, areas judged as deficiencies (following the literature review) which

this study set out to investigate were found to have been justifiable concerns, particularly the need to

focus more on barriers to attendance and the need to study the various sub-groups of non-attenders

separately.

A major lesson from this thesis is that the study of participation at an early stage of an organised

screening program will not provide the answers for informing recruitment strategies as the program

matures. Subjects in the case-control study (both attenders and non-attenders) selected during the

early phase of the SABXRS were clearly different from those selected in early 1995. The follow-up of

both sets of clients has proven to be extremely beneficial in further understanding the process of

adoption of mammography behaviour within the Program. Further, the supplementation with what was

occurring outside the program resulted in a comprehensive investigation of the adoption of

mammography in South Australia, and to the investigator's knowledge, the most thorough investigation

in Australia.

Subjects from the case-control study did not represent the general population of women being targeted.

The cases (non-attenders to SABXRS and hence never screened by the Service) were found to have

has an extremely high rate of mammography experience; 59.4%o of Spontaneous cases and 51.2o/o of

GP cases had had a prior mammogram in the private sector, that is, outside the Program. This was an

unexpected finding. From the 1990 Omnibus survey, 28%o of women aged 50-69 had ever had a

mammogïam. Hence, the cases were clearly not representative of the general population at that time.

When examined more closely significant differences were found within the case groups. Those who
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actually rang to cancel their appointment were found to differ from women who simply did not attend

on the day, the former resembling the controls (attenders) in many regards.

In Rogers' classification, the controls in the case-control study and those having screening

mammograms in the community at that time would be the innovators, twomen who require little

prompting to adopt new behaviours and who seek information themselves, hence responsive to mass

media strategies alone. Both Rogers' theory and the Health Belief Model would suggest that

innovators are more likely to be higher educated. The case-control study found that

professionallmanagerial women and those on high incomes were more likely to be non-attenders at

base-line, and remain non-attenders at follow-up (four years later). Clearly this type of result alone

could lead to erroneous policy decisions if not complemented with information on what was occurring

outside the program. Overall the proportion of women aged 50 and over with no post-school

qualification (71%) was no different for the case-control population than the overall community from

the 1990 Omnibus (73%). Hov/ever, the 1990 Omnibus survey found that higher educated and

professional women were more likely to have had a mammogram (in contrast to the case-control study

result). Given that in 1990 over half the mammograms in South Australia for women 50-69 were

occurring outside the Program, then it is understandable why, for the community sample,

mammography behaviour was more likely to fit the model (of innovators being more educated), since

a high proportion would have had to pay the difference between the Medicare rebate and the gap for

private mammography. In a large population, while the characteristics on average show irurovators as

higher educated, the range will include rwomen less educated to very highly educated. It appears that

the free SABXRS attracted those at the lower end of the scale in those early days. The 1995 Omnibus

showed no difference in mammography behaviour by education in the community, which would be the

expected result given the mammography had widely been diffused by that time.

From the case-control study it is evident that the cases (non-attenders) are not a homogeneous group.

Clearly this group represents all innovator categories as described by Rogers. The fact that half of

them had been exposed to mammography outside the SABXRS shows that as a group they were far

more innovative than the general community population of non-attenders to mammography. Within

the cases were the innovators, who rang the SABXRS to cancel their appointment, giving as their

reason that they were to have (or had) a mammogram privately. Some of these women did so because

they found the waiting period too long, while others stated that they had symptoms they wanted

investigated. A group of cases attended the SABXRS shortly after the interview, before receiving any

further direct prompt (for example an invitation letter); these women would be early adopters. Yet

another group attended after being prompted by a letter from the Service or after further advertising or

obtaining information from some other source. These would be the early majority. Others required

additional prompting, but did attend by the end of 1995 (the late majority). However, 39o/o of íhe

original cases had still not attended by 3lll2l95. From the perspective of the Program these women

are truly "laggards". However, from the community perspective, they would only be laggards if they

were not being screened elsewhere. It is not known whether these women were, or are, being screened

(after interview) outside the SABXRS. From their baseline data,45%had had a mammogram outside

the Service prior to the baseline interview, This compares with 62o/o amongst the cases who did

eventually use the SABXRS.
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Had this thesis only examined and followed the case-control subjects, it may have been concluded that

it would not be difficult to recruit non-attenders. The study of non-attenders from other recruitment

methods and from alater time period (1995) conhibuted greatly to the understanding of the various

populations who have had some connection with the SABXRS, either directly or indirectly. The

follow-up of both the case-control subjects and the subjects from the non-attender surveys showed that

women who are likely to be future laggards can be identified. One way to identifli those withìn the

SABXRS clientele is by reason for non-attendance. The case-control study found that those who

cancelled were more likely to affend in future than those who failed to attend without notice. From the

non-attender study of invitees to the SABXRS in 1995, non-attenders from the category Møde

Appointmenl (made an appointment in response to the invitation, but did not keep it) were most likely

to have attended at follow-up, followed by those who Cancelled. Attendance at follow-up by non-

attenders from the No response (no contact at all) and Return to Sender (letter retumed) categories

were similarly low. These data are readily available to the Program, and suggests that greater effort is

required in following up women who do not respond to invitations, who now represent the main

outcome of new invitations issued by the Service.

Both the early group of non-attenders to the SABXRS (from the case-control study) and later non-

attenders to the SABXRS (drawn from 1995) were shown to be heterogeneous groups. However, the

composition at the different points in time varied. Both include women ranging from those who

required little further prompting to those who will never have a mammogram, but the proportions vary.

The later non-attender group is characterised by more laggards than the earlier sample. As indicated

above a far lower proportion of these women attended at follow-up that the non-attenders from the

case-control study. The Rl Re-invite group are the most resistant group with only 8% attending at

follow-up more than two years later (having previously received two personalised invitations from the

SABXRS prior to interview). In the city only ll/o of electoral roll invitees (sent one personalised

invitation from the SABXRS prior to interview) had attended at follow-up compared with 20%o of the

country electoral roll non-attenders. This contrasts with 46%o of the cases from the case-control study

attending within two years.

It could be argued thal part of the difference may be explained by the different recruitment methods

being studied in the two sets of SABXRS studies rather than a time difference; non-attenders from a

GP invitation or Spontaneous appointment for the case-control study versus electoral roll for the later

non-attender studies. The case-conhol study follow-up found no difference in later attendance by the

initial recruitment method (Spontaneous or GP). A comparison between GP non-attenders and

electoral roll non-attenders cannot be made as the SABXRS stopped using the GP recruitment method

after l99L It is not known for certain whether new clients recruited by this method now would be less

responsive than the early GP clients, but it is suggested that this would be the situation. Given the

generally high rates of screening overall, those left to be recruited would have to be labelled as

'laggards' given that they had not attended after years of exposure to a range of recruitment strategies.

The GP method may yield higher response rates than the electoral roll, though not as high as the early

rates obtained in South Australia of 690/' (Dorsch et al.,l99l). Chapter 1, section 1.5 presented the

results of other studies on GP recruitment in Australia, showing that recruitment rates from other states

in Australia were far lower than this; 4lYo in Melbourne, Victoria (Cockbumet al., 1990) and 32o/o in

Sydney, New South 'Wales (Irwig et al., 1990). A key factor which is likely to have inflated the
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Adelaide result is that the study was not randomised and represented a gfoup of GP practices generally

supportive of the SABXRS at the time, while those from the interstate studies drew representative

samples of GPs. However, the differences may also partly be due to differences in the populations,

women in the smaller city of Adelaide being more responsive than women from the large cities of

Melbourne and Sydney. More recently reported results of recruitment intervention trials in rural

communities of New South Wales found higher participation rates to GP involvement than the earlier

Sydney study (Clover et al.,1996). This more recent study reported that a rural town which received

family physician involvement obtained an attendance rate of 68% compared with 51% for a matched

town which received community participation intervention. In the same study, two other towns which

received mass media promotion both achieved attendance rates of 34% compared with the rates for

two matched towns (63% and 51%) which received community participation as the intervention.

It was suggested above that it is not known whether the higher attendance rate from the early GP

invitations to the SABXRS compared with the later electoral roll invitations was due to recruitment

method or time difference. The early interstate studies mentioned above in Melbourne and Sydney

also compared the response to GP invitations with direct invitations from the screening service. Both

studies found similarrecruitmentrates (see Chapter 1, 1.5). This suggests that the difference in the

Adelaide rates may relate more to time. It is suggested therefore that had the Service continued to

utilise the GP recruitment method the response would have dropped over time, though perhaps not to

the extent it fell for the electoral roll invitations. Another factor which would have led to a high

response rate for the early GP invitations was that a specific appointment time was given to the woman

in the letter. This would not have been sustainable for the Service. The study by Hurleyet aI., (1992)

reported in Chapter 1 (section 1.5) found thata personalised invitation with a specified appointment

time achieved the highest attendance rate (44o/o), but was the most expensive at a cost of $19.99 per

woman recruited, compared with a personalised invitation without an appointment time followed by a

reminder letter (36o/o attendance and $10.52). Hence, viewed from the perspective of cost-

effectiveness and not just effectiveness, the clear decision would be not to use invitations with specific

appointment times. Yet too often the issue of cost is ignored to the detriment of overall health benefits.

For example, based on the results of a study in Israel which showed that compliance increased

threefold from baseline using a letter with a specified time, the particular program "decided to

implement. ....(thß method).....on a regular basis" (Ore et al., 1997).

The profile of women participating in mammography overall from the communify surveys also showed

a change over time. While the profile supports that predicted from the literature, the association

appears weaker over time. This could not be tested to any great extent due to the lack of data.

However, it appears that by 1995 the 'laggards' in the community more closely resembled the

'laggards' from the case-control and non-attender studies. Most women in the community who had

not been screened by the SABXRS knew about the Service and a significant proportion in the tatgeT

age group even recalled receiving an invitation from the SABXRS which they rejected (from the 1995

Omnibus). For those where a reason was available, perceptions of barriers dominated. It is therefore

suggested Ihatatthis phase ofthe Program attention needs to be focussed on barriers for both rejecters

of the National Program and general non-attenders in the community.
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A recent Australian study by Cockbum et al., (1997b) reported predictors of attendance at a

relocatable mammography service for rural women in Victoria, Australia using a cohort design. The

sample (women aged 50-69 who had not had mammogram in the 6 months prior to interview) was

interviewed two weeks prior to the service opening and following a recruitment campaign which

included generalised strategies and a personalised letter of invitation to women aged 50-69 on the

electoral roll (not previously screened in the program). Independent predictors of attendance were not

having a prior mammogram, higher perceived risk of breast cancer, stated intention to attend, knowing

the location of the service and lower education. The finding that a prior history of mammography was

negatively associated with use of the service shows that a high proportion had been screened outside

the Program. However, it does not necessarily imply that these women would not join the Program in

future. This study was conducted in 1995 by which time mammography was well established in

Australia. As indicated elsewhere, the Victorian Program was behind that of South Australia and some

other states in providing a service, especially to rural women. Women who had had a mammogtam in

the previous 6 months were excluded from the survey, but those who had had a mammogram prior to

this (and included in the survey) may have been excluded from screening by the Program. In South

Australia, the Program allows women screened at 6 months or more to join the mobile when it first

visits to enable them to switch to the Program, but it is not known what the Victorian policy is in this

regard. The finding regarding lower education is in accordance with the various studies in this thesis

of women attending the South Australian Program. This study also corroborates the finding in this

thesis that intention predicts action.

9.3 REVIEW OF RECENT LITERATURE ON PARTICIPATION IN
MAMMAGRAPHY

9.3.1 Introduction

The following summarises some recent additional literature relevant to this thesìs. Since

mammography has been, and still is, an expanding field in terms of the literature, it was not feasible to

update continually throughout this research. However, the investigator continued to search and read

the literature throughout. In general the conclusions drawn following the in-depth literature review in

1995 (Chapter 1) still stand, and the limitations found in this research are also being reported

internationally.

Given the volume of new literature, only key recent studies are referred below which have particular

relevance to the underlying framework of this thesis and to strategies for increasing participation.

Recognition of the need for multifaceted and specifically targeted recruitment strategies is reflected in

the recent literature with more research on particular groups, most based on versions of the expanded

HBM, and recently a grealer focus on the Transtheoretical Model. Particular groups studied in the US

have been African American, Hispanic, low-income, inner city, rural, older, and so on, either singly or

in combination, for example: low-income inner-city women using a public hospital testing the

expanded theory of reasoned action (Montano et al., 1997); older low-income Mexican-American

women (Suarez et al., 1997). The former study concluded that multiple methods are required to

deliver targeted messages and the latter that that wide-scale cancer screening interventions consistent

with the beliefs of the specific population are needed. Essentially, despite an explosion of studies in
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mammogïaphy participation, researchers are still advocating that further research is required in this

diffrcult and emotionally charged area.

9.3.2 Theoretical framework

Since the initial literature review for this thesis the focus of behavioural research has been on the

Transtheoretical Model of behaviour change, and this has been showing some promising results.

However, it is also apparent that with mammography screening, no single model or theory has yet to

encompass all aspects of behaviour.

Stoddard, et aL, (1998) model stage of adoption based on the Transtheoretical Model (TTM) across a

sample of over 11,000 women in the US on araîge of variables, including those comprising a'pro'

scale (positive attitudes to screening) and 'con' scale (negative attitudes), demographic characteristics,

type of health insurance, having a clinical breast exam (CBE) and having a mammogram

recommended by a doctor. Stage of adoption was based on past and intended use of mammography,

and the five TTM stages collapsed to three; precontemplation/relapse, contemplation, action/relapse

risk2. Independent predictors of being in contemplation versus precontemplation/relapse were-being

younger, having had a mammogram recommended, greater perception of pros and lower perception of

cons. Independent predictors of being in action versus contemplation were being older, having had a

mammogïam recommended, lower perception of cons (perception of pros not associated) and having a

recent CBE. This study shows that while barriers are important for all groups of non-attenders

(precontemplation/relapse/contemplation), the pros were only important in distinguishing

precontemplation/relapse women from tho se in contemplation.

Another study which analysed mammography use by stage of adoption, categorised as

precontemplation, contemplation and action, focused on older women (average age 72.5 years), and

particularly older African American v/omen (Skinner et al., i998). Independent predictors of stage

were lower barriers, having a doctor/nurse recommend mammography, receiving regular medical care

and age <75. It found that knowledge was associated with contemplation, but barriers affect whether

contemplation leads to action, and concluded that interventions for older \Momen should combine

provider recommendation with barrier-reducing interventions. This conclusion, which is also

supported by this thesis, persists both over time and for all population groups whether they be defined

by age, race or culture.

An earlier US study examined change in the "decisional balance" component over a one year period

(Pearlman et al., 1997). It reported that a shift toward less favourable perceptions about

mammography was related to being a smoker and not having a recent clinical breast exam and pap test.

Less favourable attitudes also related to the following dimensions of a woman's information

2 The precontemplation group had never had a marnmogram and had no intention, the relapse group had had one

but not in the last 24 months and did not intend having another in the next year or two, the contemplation group

had not had one in the last 24 months but intended to in the next year or two, the action group had one in the past

24 months and intend having another in the next year or two, and the relapse risk group had one in the last 24

months but did not intend having another in the next year or two.
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environment; rating a doctor's opinion as somewhat or not important, having at least one family

member or friend discourage them, lacking enough people in their social network with whom they

could discuss health concems. These dimensions were included as part of the Influence construct in

this thesis.

A doctor's recommendation continues to show the strongest association with mammography use, even

for women faced with conflicting recommendations for mammography screening, as reported by

Taplin et al., (1997). This study found that twomen who did not recall being advised to have a

screening mammogram were 7lo/o less likely to receive one than those who reporting that their

physician did recommend it (controlling for conflicting advice and other factors).

A study which utilised longitudinal data on screening behaviour, supplemented with questionnaire

data, analysed the relationship between past behaviour, determinants, intention and future participation

in the Netherlands screening program (Lechner et al.,1997). The questionnaire was based on the ASE

(attitude-social influence-efficacy) model which suggests that intention is the best predictor of

behaviour. Participants and non-participants to the second screening round differed in ASE

determinants, and past behaviour and intentions independently predicted participation in the second

round. Self-efficacy (belief in ability to perform the behaviour) proved to be the best predictor of

intention for previous participants (to the first round), whereas anticipated regret (feeling that would

regret not attending if cancer detected at alater date) was the best predictor of intention to participate

in the second round for non-participants to the first round. The implications of this research are that

the service must ensure that as few barriers as possible are encountered at the first screen and that

health education messages need to be tailored for different groups. Similar conclusions were drawn

from this thesis. The studies selected below offer strategies that have been tested in the recent

literature.

9.3.3 Strategies to Target Specific Groups

A study by Zabora et al., (1997) related to uninsured/underinsured women entering a free, state-funded

mammography screening service. The following strategies were employed (developed following a

survey to identify risk factors) to increase compliance to rescreening; a reminder telephone call on the

day before the appointment, reimbursement of travel expenses for women without transport, provision

of child care facilities and flexibility (for example, being amenable to arranging "spur-of-the-moment"

mammograms).

A randomised study targeting low-income inner city women in New York who had not had a

mammogram in at least two years, found that the intervention group rù/ere nearly three times as likely

to obtain a mammogram (Weber and Reilly, 1997). The intervention comprised a follow-up letter in

simple English and Spanish followed by case-management comprising telephone calls, home visits and

mail-outs to identify and remove barriers. Cost-effectiveness was also calculated on the basis of the

incremental cost of the intervention per estimated year of life saved. This study emphasises the need

to consider a range of strategies and to include a cost-effectiveness analysis.
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Another randomised intervention by Grady et al., (1997) tested three techniques to increase referrals

by physicians; education only (conhols), education plus cue using mammography chart stickers, and

education plus cue plus feedback and token rewards. The study involved 61 small community based

practices and examined the referrals, completions and compliance of nearly 12,000 women aged 50

years and over through chart audits. Referral and completion rates increased in all three groups, but at

a higher rate in the two intervention groups (but with no significant difference between the two

intervention groups). For compliance, there was an increase only in the two intervention groups. It
was concluded that the chart stickers rwere an effective way to target large numbers of older women in

small community practices.

A study by Janz et al., (1997) reported a mammography screening intervention for older women (65

and older). The intervention group were sent a physician letter (with coupon incentive) followed by a

call from a trained peet counsellor (based on HBM dimensions of susceptibility, benefits and barriers).

Over the 12 month trial33% of the intervention group obtained a mammogram compared with 16% of

the controls, Counsellors were retired health workers of similar age to subjects and calls averaged 5.2

minutes. The independent effect of the call was not assessed.

A small (N=202) study in the US found that reminder letters from a HMO were relatively ineffective;

although 72%o of \ryomen remembered receiving them, only 5% responded to the recommendations in

the letter. It was suggested that strategies which targetthe referral behaviour of physicians would have

a greater impact (Simon et al., 1993). A meta-analysis of the effect of mailed patient reminders on

mammography screening in the US concluded that they were effective in increasing screening, but that

their cost-effectiveness and effectiveness across different groups (race, education, income and type of

insurance) need to be assessed (Todd and Wagner, 1998). This study included 16 published

randomised controlled trials using mailed reminders, 11 US studies and four outside the US. It was

found that studies conducted outside the US had a "dramatically greater success rate". Three of the

external studies were Australian studies reported in this thesis: Inviget a1.,1990; Tumbull et a1.,7991;

and, Hurley et al.,1992.

An issue often raised in relation to mammography screening is that of the psychological side effects

and the extent to which women should be pursued to adopt mammography behaviour. A trial in the

Netherlands compared false positives with matched normal mammography cases from the screening

program over a 12 month period, and both with a random reference group of non-screened women

(Scaf-Klomp et al.,1997). Face-to-face interviews rwere conducted at 8-10 weeks after screening and

at 6 months after the first interview. Psychological status measured mood (distress, depression,

anxiety), somatisation (somatic symptoms, loss of appetite, sleep disturbances) and cancer variables

(fear of cancer, breast cancer worries, frequency of BSE). At 8-10 weeks the false positives scored

higher on variables indicating psychological disfunctioning than women with normal mammograms,

but did not differ from the reference group. 'Women with normal mammoglams had the lowest scores.

The same pattem persisted at 6 months. The conclusion drawn was that the negative group showed

signs of relief rather than the false positives showing distress, and that overall screening did not

generate adverse psychological effects. This result suggests that other studies which compared false

positives with negatives only would draw the wrong conclusion. Some possible biases are discussed.

An earlier Australian study (Cockburn et al., I994b) had also included a community control group but
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measured psychological functioning (emotional, social and physical) more frequently. Normal

mammography cases were measured at screen, before receiving the results, one week after receiving

the results and at eight months. False positives were measured at the same points but with an

additional measure at the recall clinic (to investigate abnormality). The control group were measured

at one, two and three weeks and at eight months. No differences were found at any points between the

normal mammography group and controls, but the false positives differed significantly in emotional

and physical dysfunction at recall and one week after notification. However the difference

disappeared by either months, suggesting that the Scaf-Klomp et al., (1997) study may have missed the

possible immediate effect by not measuring earlier.

In summary, the recent literature has been increasingly focusing on specific strategies to target specific

subgroups and particularly to barriers to attendance, and recommends further research is still required

in this regard. The premise on which this thesis was based was sound and the Hypotheses just as

relevant today as when they were defined a number of years ago. The various studies in this thesis did

not provide all the answers and raised many questions. However, internationally researchers are still

grappling with similar issues.

9.4 PARTICIPATION IN MAMMOGRAPHY: SOUTH AUSTRALIA AND
AUSTRALIA

9.4.1 lntroduction

This section reviews participation in mammography in South Aushalia and Australia from 1989190

during the pilot phase of the National Program to its maturity. The focus here is to bring together data

on participation rates from a range of sources, partly addressing Hypothesis 8 on the level of

mammography in and out of the Program. This is required as a precursor to appraising the Hypothesis

8, and ultimately the aim of this thesis - the implications of the level and pattern of mammography on

the ability of the Program to achieve the goal of screening 70% of women aged 50-69 within the

progÍam, which is addressed in the next section (9.5).

Section 9.4.2 describes overall mammography rates and the breakdown by purpose of mammography

(screening or diagnostic) while section 9.4.3 describes the pattern of mammography use within and

outside the National Program, introducing data from a new national survey. Section 9.4.4 summarises

participation rates as reported by the National Progtam.

The main source of information on trends in mammography use in South Australia, including

information on whether mammography occurred within (IN) ot outside (OUT) the National Program,

was the five Omnibus surveys conducted over the period 1990 to 1995. In reporting these surveys in

Chapter 8, participation was examined using the National Program's definition of a compliant

participant (last mammogram within 27 months). This was approximated by counting mammograms

in the year of the survey or the previous 2 years, which is the method used by the National Program for

determining compliance to the guidelines for new recruits, since for these women compliance is

determined by self report on entry into the progfam (by asking if and when they had their last
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mammogram). For comparative Australian rates the two National Health Surveys (1989/90 and 1995)

were used. These collected the time of the last mammogram at yearly intervals, hence data were

presented for both the last two years and three years in Chapter 8. The NHS did not collect

information on whether the last mammogram was IN or OUT of the Program.

Recently published data from a national survey (Barratt et a1.,1997) which will be referred to below

provides the breakdown of mammography IN or OUT of the National Program for Australia. This

study reported the rates of mammography in exactly the last two years. To provide a direct

comparison between the Barratt et al., (1997) and the Omnibus rates, the investigator re-examined the

Omnibus data with the view to calculating period to last mammogram in exactly the last two years.

However, it was found that 20o/o of cases who had had a mammogram had recorded the year but not

the month of last mammogram. Estimates based only on cases with complete data with regard to

mammography behaviour (whether had a mammogram, and if so, month and year of last

mammogram) are not valid since the chance of having missing data was skewed (missing data (month)

only occurs in the group who had had a mammogram). This would have provided an underestimate of

rate of mammography in the population in the last 2 years. One method of adjustment would be to

reduce the 'no mammography' group by the proportion of missing cases in the 'had mammography

group' providing a proportionally reduced overall denominator. This method provided an estimate for

i 995 close to that for "compliant participant" used in Chapter 8. Given that the focus of this section is

on the most recent Omnibus, the rates in Chapter 8 for "compliant participants" are used as estimates

for two year mammography. There is no obvious advantage in using alternatives given that all options

have deficiencies and that chosen appears a reasonable estimate for comparative purposes.

9.4.2 Mammography rates in South Australia and Australia; overall and
screening versus diagnostic

From the Omnibus surveys conducted over the period 1990 to 1995, it was reported that the use of

mammography overall (ever had a mammogram) in the target population increased from 28o/o in 1990

to 82%o in 1995 in South Australia. Figure 9.4,1 shows the trend over time in the proportion of

compliant participants in South Australia by age group from the Omnibus surveys. For the target

population the proportion rose from23.3Yo in 1990 to 74.4o/o in 1995. It can be seen that the increase

for women in their 40s levelled off after 1992 while there has been a slow but steady increase for

women over 70. However, for women in their 50s and 60s there was a sharp increase from 1992,

corresponding to the expansion of the SABXRS. This figure also shows that those who accessed

mammography at an early stage (the innovators) were more likely to be younger. These data relate to

all mammograms, both with the SABXRS and extemally. Before October 1991 women in their 40s

were not accepted by the SABXRS, hence all or almost all women in their 40s would have had an

external mammogram. Despite discouragement from the formal screening program, the proportion of

women in their 40s who had had a mammogram in 1991 was higher than that of women in their 60s.
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X'igure 9.4.1 Omnibus Surveys: Compliant participants, South Australia
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Data from National Health Surveys (I.IHS) allow comparison between South Australia and Australia.

Data for mammogfaphy in the last 2 years were not available for the 1989190 NHS (period collected

as< 1 year, l-3years, 3-5 years ¿¡d J*years), therefore only the rates for everhad a mammogram will

be compared. At that time mammography rates were relatively low and few women would have had

had a mammogram more than 3 years previously. For women aged 40-49, 22yo had ever had a

mammogram in South Australia in 1989/90 compared with 30% for Australia. The corresponding

figures for women aged 50-64 (data not collected for women aged 65 and over) were 28Yo and 30o/o.

Although the differences are not large, it appears that younger \ryomen in other states were even more

likely to be 'innovators' than in South Australia.

From the 1989190 NHS model for Australia summarised above, it was found that women from the

states of New South Wales and Queensland were significantly (statistically) more likely to have had a

mammogram than women from South Australia, with those from the Australian Capital Territory and

Western Australia also showing higher rates. However, the specific rates by state from that survey

were not available. Given that much of the mammography occurred outside official screening

programs atthattime, data on Medicare claims for bilateral mammography for 1989/90 provide a good

indication of trends in mammography at that time. These are presented in Figure 9.4.2 which shows

the proportion of women by age group making claims in 1989/90 for each state.
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Figure 9.4.2 Medicare Claims for Bilateral Mammography by State/Territory and Australia,
1989/90
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Source: Medicare Estimates Statistics Section, Commonwealth Department of Human services and Health,

1994.

For women in their 40s, New South Wales, Queensland and the Australian Capital Territory were

higher than South Australia, while Westem Australia was about the same. For women aged 50-69 all

states were higher than South Australia except Tasmania and the Northern Territory. At that time pilot

mammography screening programs were established in South Australia (statewide program), Victoria

(one local program), New South Vy'ales (three local programs), Queensland (three local programs),

Western Australia (two local programs). It can be seen that the level of Medicare claims was related to

the number of pilot screening programs, suggesting that the promotion of mammography by these

programs also encouraged an increase in mammography through the Medicare system. The only state

that differs in this regard is the Australian Capital Territory (ACT) where the level of mammography

through Medicare is the highest for both women 40-49 and 50-69 despite having no pilot program. It
is suggested that women in the ACT would most closely fit the criteria of innovators as described by

Rogers (more educated information seekers) and the mammography literature which suggests those

who require little prompting would be younger and more educated. From Table 9.4.I it can be seen

that women in the ACT were younger and more higher educated than women from other states. The

Northem Territory (NT) which also has a young population (but only half the proportion of highly

educated females of the ACT) has low rates of mammography. Part of the explanation for a low rate

in the NT was simply one of access (there were no mammography facilities in the Territory at the

time), but it could be suggested that the NT v/omen would have been less innovative in any case. It

should be noted that the NT has a higher rate of educated women than SA reflecting underlying age

differences (that is, the data are not age adjusted).
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Table 9.4.1 Age and Qualifications by State: 1991 Census

STATE
SA Tas Qld NSW Vic V/A NT ACT

Ag"t

Qualifications 
2

32,2 33.3 33.8 32.6 33.9 36.1 46.3 46.1

5.5 5.6 5.5 6.9 7.1 6.4 7.5 15.1

' 
'Women aged40-49 as oó of women 40+

''Women with Bachelor Degree or higher as % of all women
SA, South Australia; Tas, Tasmania; Qld, Queensland; NSW, New South Wales; WA, Western Australia; NT,
Northern Territory; ACT, Australian Capital Tenitory.

The 1989/90 NHS provides an overview of mammography during the early phase of the promotion of

mass screening in Australia, when it was being promoted by each of the state pilot programs but not

nationally. The 1995 NHS provides an overview five years later, when the National Program was in

its frfth year and in its seventh in South Australia. From Chapter 8, it was seen that for ever had a

mammogram, South Australia maintained a lower rate for women aged 40-49 (48%) than Australia

(52%), and for women 50-64 (the age group available from the 1989190 l'tHS) the rate for South

Australia and Australia was the same at 73%o. For women 50-69 the rates were 74% for South

Australia and72 % for Australia.

Basically for ever had a mammogram, by 1995, South Australia was on par with Australia, based on

the NHS results. However, the proportion of women aged 50-69 who had had a recent mammogram

(in the last two years) was higher for South Australia (64%) than Australia (59%). Figure 9.4.3 shows

mammography rates for 'Ever had' and 'Had in last 2 years' for South Australia and Australia by five

year age groups from the 1995 NHS.

Figure 9.4.3 1995 Nationat Ilealth Survey: Mammography rates (Ever and Last 2 years)
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Not only was South Australia ahead of Aushalia overall (which includes SA) in the proportion of
women having a recent mammogram, but it was also more successful in focusing on the target

population. For women aged 40-49, Australia had higher proportions than South Australia both for

'Ever had' a mammogram and 'Had in the last 2 years', with the difference being greater for recent

mammography. This difference is likely to be related to the policy at the SABXRS of informing

v/omen in their 40s that the efficacy of mammography was equivocal for women under 50. For

'women aged 50-54 the same pattem is evident, but the difference is less for recent mammography.

This age group includes women who, when they had their last mammogram, would have been aged

less than 50. A similar pattem is seen for women aged 70 years and over for recent mammography.

Again this is likely to be related to SABXRS policy, where women in this age group were not sent a

invitation for re-screening. However for women clearly in the target age group, those aged 55 to 69,

the bars in the graph are reversed for mammography in the last 2 years.

The above relates to all mammography, both diagnostic and screening. The 1989/90 NHS did not

collect data on reason for last mammogram. A comparison between South Aushalia and Australian on

reason (diagnostic or screening) from the 1995 NHS is presented in Figure 9.4.4.

Figure 9.4.4 1995 National Health Survey: Screening and Diagnostic Mammography in the
Last2 Years
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The pattem is similar to that seen in the previous figure. In 1995 South Australia was ahead of

Australia in the proportion of women having arecentscreening mammogram in the target age group.

The pattern for women 50-54 includes both women within and outside the target age raîge, but for

those clearly in the target age group in the last two years (55-69) South Australia has a higher

proportion having a screening mammogram and a lower proportion stating they had a diagnostic

mammogram. However, for both youngff women (40-49) and older women (70 and over) Australia

has higher screening as well as diagnostic mammography rates than South Aushalia. It would be

expected that the proportion of diagnostic mammography across the states should be similar. In the
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last chapter it was suggested that the true underlying rates probably do not differ, but relate to whether

mammograms were occurring inside or outside the National Program.

Trends over time, in the level of diagnostic and screening mammography are available for South

Australia (from the Omnibus surveys), but not for Australia. These data were presented in Chapter 8

(Table 8.2.3) for compliant participants, and show that the level of reported 'diagnostic'

mammography for women aged 50-69 has remained steady over time from 1990 (6.1%) through to

1995 (6.6%) in South Aushalia. Over the same period, the level of reported screening mammography

increased from 17 .2 in 1990 to 67.8 in 1995 for women aged 50-69. Diagnostic levels also remained

steady for the other age groups.

The 1995 South Australian rates of diagnostic and screening mammography from the Omnibus can

now be compared with Australian rates from the recently reported National Breast Health Survey

(NTBHS) commissioned by the National Breast Cancer (Barratt, et al., 1997). The NBHS was

conducted in April 1996 and interviewed 2,935 English-speaking'tromen aged 30-69 around Australia

by telephone. This study reported that 83.4%o of women aged 50-69 had ever had a mammogram.

This compares with 81.6% in South Aushalia from the 1995 Omnibus survey conducted between four

and six months prior to the NBHS. The NBHS survey also reported that 70o/o of women aged 50-69

had ever had a screening mammogram, and that approximately 60% of women aged 50-69 had a

screening mammogrqm in the last two years. The comparable figures for South Australia from the

1995 Omnibus survey are 72.7o/o ever having a screening mammogram and 67.8o/o in the 'last two

years' (as approximated from compliant participants). Hence, given that the South Australian data

relate to an earlier period, though only a few months, this suggests South Australia was still ahead of

the other states in 1996 in the proportions having a recent screening mammogram.

Overall, by 1995196. Australian women had accepted and adopted screening mammogfaphy, although

it was also evident that the goal of screening 70Yo of women aged 50-69 at the recommended interval

by year five (mid 1996) was not achieved. South Australia had a higher proportion screened overall

than Australia for women in the target age group, and the difference was greater for recent

mammography. Overall, about 650/o of South Australian women reported a screening mammogram in

the last 2yearc by the end of 1995, not far off the 70%otarget. However, the target relates to screening

mammograms in the Program, whereas the data presented in this section relate to all screens. The

success of the Program depends on the level of mammography, and more specifically, screening

mammography within the Program. The ability to achieve the Program's target will be affected by the

level of screening outside the National Program. This is examined in the next section.

9.4.3 Mammography Rates IN or OUT of the National Program - South
Australia versus Australia

The case-control study reported in Part II of this thesis, found that a high proportion of cases (non-

attenders) had had a mammogram outside the Service, and it was suggested that a high level of

'pseudo' screening was occutring amongst women having mammography at that time (1990/91).

While the Omnibus surveys collected information on whether women received mammography inside
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and outside the Program, the NHS did not. Therefore trends over time are only available for South

Australia. Figure 9.4.5 presents the trend for mammography IN and OUT of the Program (that is, the

SABXRS) for South Australia from the Omnibus surveys.

tr'igure 9.4.5 Omnibus Surveys: Complaint participants screened IN or OUT of program

In 1990, a lower proportion of women in the target age group in South Aushalia had had a recent

mammogram IN the Program (10.8%) than OUT of the Program (125%). However, by 1995, 61.7%

of women had had a recent mammogram at the SABXRS and a further 12.6% OUT of the Program. In

1990 and 1991 the capacily of the SABXRS for new recruits was limited; in fact in the latter half of

1991 the Service had a long waiting list of potential new recruits as the available capacity was

increasingly required for women due for re-screen. It can be seen that during the period of limited

access to the Service, more women in the target population had mammograms outside the SABXRS

than within for both 1990 and 1991. Further, the exclusion of younger women by the formal screening

program in South Australia was clearly not a barrier to access to mammography generally. The

SABXRS recruitment strategies at the time (including the general media, pamphlets, talks, letter drops,

and GP invitations) only targeted women aged 50 and over. Yet it can be seen that without any media

or other promotion by the SABXRS, women in their 40s were actively participating in mammography.

This indicates that younger women are more likely to be innovators, and more likely to seek

information themselves as suggested by Rogers (19S3). This is further supported by the data presented

in the previous chapter showing a higher proportion of Medicare claims for bilateral mammography,

and a higher rate of growth, in younger women (Chapter 8, Figures 8.3.1 and 8.3.2) prior to the

implementation of the National Program.

Women who attended the SABXRS in 1992 when the capacity of the Service expanded considerably

within a short period of time, and the Service began extensive recruitment campaigns, would be

classified as the early adoptors. The Omnibus series excludes 1993, but it can be seen from Figure

9.4.5 thatby 1994 most women in the target age group had their mammogram at the SABXRS. New

participants from 1994 would be considered the late majority since they waited until mammography

was quite entrenched.
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Figure 9.4.6 presents the same breakdown by age and whether IN or OUT of the Program for

screening mammograms in the last two years. Women aged 70 and over were excluded from this

graph due to small numbers. It can be seen that the proportion having a recent screening mammogram

OUT of the Progtam remained reasonably constant over the period for both women in their 40s and

those in the target age group. The proportion of women in the target age gfoup having a recent

screening mammogram IN the Program (SABXRS) in 1990 was 10.2o/o rising to 58.3% in 1995, with a

further 6.4%ohaving a screening mammogram OUT of the program in 1990 and9.5%o in 1995.

Figure 9.4.6 Omnibus surveys: Screening mammography in last 2 years by IN or OUT of
program

As mentioned above, comparable national data are not available from the NHS. The National Breast

Health Survey (NBHS) provides a breakdown by IN or OUT of the National Program for Australia for

1996 (Banatt, et al., 1997), which can be compared with the 1995 Omnibus. For all Australian women

aged 50-69, the NBHS reported that 50%o had had a screening mammogram IN the National Program

in the last two years and 10% OUT of the Program. As mentioned above, the corresponding South

Australian datz are 58%o and l0o/o. Hence, the objective of screening biennially 70% of the target

population within the National Program by five years fell short by 20o/o for Australia and I2%o for

South Australia, with an additional l0% being screened outside the program both in South Australia

and nationally.

From the 1995 Omnibus survey an additional35% of women aged 50-69 reported having a diagnostic

(with symptoms) mammogram IN the Program in the last 2 years. These data were not reported

officially from the NBHS, but the following details were provided to the investigator (¡ters com). Of

the women who said they had ever had a mammogram within the National Program the following

proportions reported that the most recent mammogram IN the program was diagnostic (with

symptoms); 26.2% for women aged 40-49,6.80/o for women aged 50-59 and 5.2%o for women aged 60-

69. The corresponding figures from the 1995 Omnibus survey arc 18.3o/o,8.9Yo and 4.5%. Cunently

the National Program reports participation rates as the proportion of the population who had a
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mammogram in the Program during the previous 27 months, which includes 'diagnostic'

mammograms. It is suggested that the Program should report screening and diagnostic mammography

separately. Given the variation in Program policies regarding the inclusion of women with symptoms,

difhculties arise in comparisons of participation rates across the various states without this breakdown.

9.4.4 Reported Participation Rates by National Program

The reported participation rate for the target population from the SABXRS as at June 1996 was 55%

overall, 53%o for women residing in Adelaide and 63%o for women residing outside Adelaide (internal

report made available to investigator). However, from the 1995 Omnibus survey it was reported that

61.7% of the farget population had had a mammogram at the SABXRS in the compliance period.

Some of this variation in estimates can be explained by sampling error for the Omnibus data; the 95o/o

confidence interval for the 61.7% estimate ranges from 56.4 to 66.9. This still suggests that the

Omnibus figures may be inflated, and also that the respondents to the survey may be more likely to be

mammography participants than non-respondents. Further, amongst respondents, a level of reporting

error either in the time or place of the last mammogram is likely. The NBHS found that 95o/o of
reports of mammography in the Program that could be matched were accurate, and of these 81%

correctly reported the timing to within 6 months of the actual date and 92Yo within 12 months (BarraÍt,

et a1.,1997). However, these figures were based on a possibly biased sample of those women agreeing

that their information could be verified (82% consented) and matched. It was not reported whether the

incorrect dates were more likely to be biased in a particular direction. Whatever the true level, the fact

remains that self-report suffers from a level of inaccuracy which affects the estimates, compounded by

sampling error.

The reported participation rate (last27 months) from the SABXRS for women in their 40s was 17.6%

at June 1996, the rate being almost equivalent for city and country women. This shows that the

SABXRS has been successful at capping the rate for women in their 40s. For women aged 70 and

over, the SABXRS reported a participation rate of 9.5o/o. From the 1995 Omnibus survey 22.4Yo of
women 40-49 were reported as having a mammogram in the compliance period (CI 17.6 - 27.8), and

15.9% for women 70 and over (CI ll.4 - 21.8). These data also show that while surveys can provide

useful information that cannot be collected routinely, the data need to be used cautiously where the

numbers are small. Given that the Omnibus figures from 1995 are higher for all age groups (even

using the lower CI limit for some figures) than Service figures the implication is that the Omnibus

samples are biased towards participants. It is suggested that this would also be the case for the national

surveys.

A more recent SABXRS report showed participation rates at the end of 1996 (BreastScreen SA, 1997).

The rate for women in the target population was 57.8% for South Australia, 2.3% higher than six

months previously. The rate for women in their 40s was the same as the previous report at l7.l and

slightly lower for women aged70 and over at8.3o/o. For women 50-69, the rate in Adelaide was 550/o

and for country regions 65%, thus the 10% disparity between city and country was not bridged at all.

Participation rates from this report show considerable variation by the ABS Statistical Local Area

Boundaries. However, it is not within the scope of this thesis to examine small area variation. The
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Service can examine these and determine the types of populations residing in those areas from the

1996 Census. What this study can offer are data to assist in the targeting of those population

subgroups from the in depth interviews of both attenders and non-attenders. For example, the SLAs

with the lowest rates in Adelaide are those with high rates of NES women. The non-attender survey of
Arndale women suggests that the task of increasing the rates in such areas to the target 70o/o willbe a

challenge.

Recently reported statistics on participation rates in the National Program (had in last 27 months)

presented at the BreastScreen Australia Conference in August 1997 , are shown inTable 9.4.2.

Trble9.4.2 State statistics presented at the BreastScreen Australia Conference - August
1997

State/Territory
SA Tas Qld NSW Vic

Women screened by age group in period I January - 31st December 1996

40-49 l8% 29.1% 30% 22% 10.6%

50-59 43% 37.8% 34% 36% 42.0%
60-69 34% 27.7% 24% 29% 44.5%

70-79 5% 4.4% ll% 12% 12.3%

80+ <lYo 0.4% lYo l% 0.7%

Participation rate by age group: screened Ín the 27 months llll9S to 3ll3l97
40-49 l7% 3l% 24.3% 23.9% l4.l%
50-69 s8.3% 57% 39.0% 54.4% 63.3%

70+ t3% rr% 28.1% 25.7% 32.7%

V/A NT

24.7%
41.5%
27s%
4.2%
0.3Y.

t6%
53%
t8%

36.8%
43.8%
ts3%
3.8%
0.3%

13.6%
38.8%
t93%

Re'screening rate: women aged 50{9 returning for screening in the 27 months llll95 to3ll3l97
68% 76% 7l.l% 65.3% 83.0% 69% 66.7%

SA, South Australia; Tas, Tasmania; Qld, Queensland; NSW, New South Wales; WA, Western Australia; NT,
Northern Territory; ACT, Australian Capital Territory.
Source: BreastScreen SA 1989-I997

For South Australia, there was no increase over the rate at the end of 1996, South Australia had the

second highest proportion (58%) of women participating in the farget age group behind Victoria at

63%. Queensland and the Northern Territory had the lowest rates at 39%o. These data indicate that

while Queensland was quick to establish screening in the pilot phase, it has been less successful at

rolling out since joining the National Program. These data include diagnostic mammograms (with

symptoms), and the extent to which the data includes symptomatic women varies. Victoria's policy is

to exclude symptomatic women while in South Australia women are questioned about symptoms and

counselled to have a mammogram elsewhere (by a nurse or doctor) if it is thought they may have

symptoms related to breast cancer. Other states exclude only on the basis of age. Apart from reporting

on the level of screening versus diagnostic mammography, the various state Screening and Assessment

Service policies should be published if valid comparisons are to be made. These policies may also

account for variations in other quality assurance Program indicators, including cancer detection rates.
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9.5 WILL THE NATIONAL PROGRAM'S PARTICIPATION TARGET BE
ACHIEVED IN SOUTH AUSTRALIA?

9.5.1 Update on Trends in Screening Levels and Response to Invitations at
SABXRS (now BreastScreen SA) for Women in Target Population (50-69)

Figure 9.5.1 shows the level of screening for women aged 50-69 from the commencement of the

SABXRS in 1989 to the end of 1997.

Figure 9.5.1 Number of women screened annually in the target population at BreastScreen
sA,1989-1997

!
o
Éoo
tsa

o
Ð

z

4s000

40000

3s000

30000

25000

20000

1 5000

10000

5000

0

1989 1990 l99l 1992 1993 1994 1995 1996 1997

*Initial *Rescreens *Total

-A

^/
-/

^/f\/
_Þ1 Êa

Source: BreastScreen SA

It can be seen that the number increased sharply in 1992 following the significant expansion of the

Program in late 1991, then increased steadily since, except for a small decline in 1996, From this

graph a continued upward trend could be assumed and hence confidence of achieving the goal in the

near future. The SABXRS participation rate at the end of 1997 was 60.4 Qters com), an increase of
2.6o/o over the previous year. From Figure 9.5.1, it can be seen that this increase was due to an

increase in rescreens and that numerically the number of new women aged 50-69 entering the Program

has been falling. This would be the expected trend if most women rwere already in the Program.

Whether this has occurred too early in the Program will be evaluated in the next section.

To increase and sustain the participation rate the Service will need to attract previously unscreened

!ù/omen and maintain a high proportion once they enter the Program. Table 9.4.2 above (from data

presented at the BreastScreen Australia Conference) also shows re-screening rates, defined as having a

rescreen in the Program in the 27 months from llll95 to 3ll3l97. South Australia's rate of 68% is

lower than the National Program standard of 75%o. Only Victoria and Tasmania achieved this

standard. It should be noted that the National Program's Advisory Committee has recommended that
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future compliance rates be calculated as those occurring in exactþ two years for comparability with

overseas data. While this is important, the implications on compliance rates should not be overlooked,

In South Australia most women reattend within the three month window from 24 to 27 months. For

women aged 50-69 having a Round 1 screen during the first six months of 1992, only 6.50/o of had

their Round 2 screen within exactly 2 years, and a further 7I.8o/o within the window from two years to

27 months, summing to 78.3o/o within 27 months (data supplied by Service to investigator). For

women moving from their Round 2 to Round 3 screen (aged 50-69), 5.2yo had been rescreened within

exactly 2 years and a further 83.0o/o within the window, summing to 88.2%o within 27 months. The

Service would need to change their invitation policy to ensure a high proportion of women attend

within the two years. Rather than suggesting an appointment date on, or near, the date of the previous

mammogram on the letter, an earlier date would need to be suggested. The result would be a

significant proportion of women having mammograms at less than two year intervals with resource and

cost implications.

The rescreening rates presented in the previous paragraph (referring to rescreens in 1994) are higher

than the more recent overall rescreen rate (all rounds combined) presented at the Conference (68%).

This suggests a fall in the proportion returning for rescreening over time. It is suggested that the states

with higher rates than South Aushalia from the data presented at the Conference will also find that the

re-screen rate will decrease with time, unless additional strategies are implemented to prevent this.

Figure 9.5.2 shows the proportion of Initial and Rescreens by state for 1994-95 as reported by the

National Program for the Early Detection of Breast Cancer (1996).

Figure 9.5.2 Proportion of Initial and Re-screens by State, 1994-95
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It can be seen that South Australia had the highest proportion of rescreens. The lower rescreen rate in

South Aushalia now compared with the earlier rates, provides further support for this study's finding

from the various surveys that women in the Program for a longer period (and those which joined

earlier in the program) are more committed. The rates presented at the Conference reflect Screening

and Assessment Services at different stages in the implementation. While Victoria had a pilot program

in 1989, it serviced only a small area. A huge expansion in the number of Screening and Assessment
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Services and screening numbers occurred in Victoria in the two years or so prior to the Conference.

An indicator of the stage of a program is the proportion rescreens. From Figure 9.5.2,41yo of total

screens were initial screens in South Australia compared with 80% for New South Wales, 92Yo for

Victoria and 53%o for Queensland. For 1997 only l9o/o of screens in South Australia were initial

screens (from Figure 9.5.1).

Chapter 6 examined the response to the various types of invitation letters issued by the SABXRS in

1995. Response rates in 1997 show that non-response is still a major concem for the Service. Figure

9.5.3 plots the proportion of women actually attending as a result of an invitation within 90 days of

their appointment (if an appointment was made) or 90 days of the invitation date on the letter (if no

appointment was made). It can be seen that while the attendance rate from electoral roll invitations in

the country has remained steady at just over 40Yo, those in Adelaide have continued to decline, and in

1997 the rate in the city of Adelaide was only l8%. The attendance rates following Rl Re-invitations

in 1997 were l2o/o in the city and 23%o in the country. Given the low response to the initial electoral

invitations, it seems worthwhile to issue this second invitation to the same women. In the city, the

attendance rates following a rescreen invitation fell from 76o/o in 1993 Io 660/o in 1997, while those in

the country rose from 63%o to 77%o. This increase would be due to the deployment of the second

mobile unit to service country areas in the latter half of 1994, and the intensive localised promotion of
the Service, prior to and during, each visit to specific locations.

Figure 9.5.3 Invitations from SABXRS: %o attending within 90 days
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9.5.2 Estimate of Participation

The Omnibus surveys and the 1996 Breast Health Survey found that a significant proportion of

screening mammograms occur outside the official screening program. This issue is critical in
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assessing whether the target of screening 70%o of women aged 50-69 in the National Program will be

achieved. Apart from screening outside the National Program, another issue that requires critical

assessment is the ability to recruit those not yet in the Program and keep those who have joined. It

may be that the maximum or near maximum participation rate may have been reached, and those left

may be difficult to recruit, given that a high proportion of these women know about the Program, and

in South Australia at least, a high proportion have already been invited (from 1995 Omnibus survey).

This could possibly lead to a reduction in the participation rate if the recruitment of new rù/omen

entering the target age range does not compensate for those leaving.

Estimates of participation to the SABXRS (now BreastScreen SA) to the year 2001 are presented in

this section. Ideally it would have been preferable to base the estimates on actual trends of individual

cohorts of women by birthyear from the inception of the Program. Such a longitudinal analysis was

reported for the Nijmegen screening program over a 17 yeæ period (Scaf-Klomp et al., 1995).

Following individual birth cohorts would provide information on precisely the number of women who

have not joined the Program, and hence allow estimates to be made of the proportion of new clients

expected to join the Program, based of the trend for the cohort. Also, the pattem of participation in the

Program over time by each cohort would provide more accurate predictions of future rescreening rates.

A recent Australian study estimated screening rates by birth cohort from 1910 to 7975 using published

data and annual reports from the screening programs as well as Medicare data (Kricker, 1998). Data

by birthyear from the Program were not available. To estimate new participants into the Progtam, the

Kricker study assumed that 20o/o of women who had not had a screen would enter the Program

annually, based on observed Victorian rates. Annual rescreening rates were assumed at 75%o, the

Program's accreditation standard. The study predicted that for 1999,80o/o of women aged 56-69 and

50% of women 50-55 will have had at least one screen in the Program. It also predicted that the rate of

increase would have slowed by 1999 wlth 7o/o of women aged 50-69 having an initial screen in that

year and 25%o having a rescreen, making a total of 32o/o having a screen overall. That study also

projected expected trends to the year 2006, showing a continued increase (but at a slowing rate) in total

screens with about 33o/o of the target population being screened in 2001 and 34% in 2006 (68%

biennially).

Data by single birthyear cohorts could not be made available to the investigator to calculate

participation rates for the SABXRS, therefore estimates were made using available data provided;

actual numbers of initial and rescreens by 5-year age groups for each year from the commencement of

the program in 1989 to the end of 1997, These data were used to calculate the proportion of

unscreened ,ù/omen entering the Program each year and the cumulative proportion screened at least

once. Based on the past trends for initial and rescreens from these data, and information from the

various studies in this thesis, projections were made for 1998 to 2001.

Without single birthyear data it was necessary to estimate the number of women moving from one 5-

year age group to the next each year to calculate the cumulative proportion screened, For example in

1990, the cumulative number of women aged 50-54 ever screened in the Program equals the number of

50-54 year olds screened in 1989 less the 54 year olds (who in 1990 are included in the 55-59 year

cohort) plus new women aged 50-54 recruited as initial screens in 1990 (the latter from Service data

provided). Within each 5 year age group, each single age represents about 20%o of the total population,
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although this is varies for the different age groups over time3. From data presented in this thesis, it
was shown that the proportion screened decreases by age, hence within each age group, it would be

expected that the oldest single age moving out of the age group would represent less than 20% of
screened women in the group. On this basis only 15% of screened women were moved to the next age

group in the followingyear; for example, 15olo of women screened in 1989 from the 50-54 year group

(representing 54 year olds screened) were transferred to the 55-59 age group cohort in 1990, and so on

each year. Similarly, I5%o of the 59 and 64 year olds were transferred to the next 5 year age group,

while the 69 year olds were removed (no longer in the target population). Accumulating the number of
women previously screened in the Program in this way provided an estimate of the number of women

never scteerted in the Program by 5-year age groups (by subtracting cumulative number screened from

the population total). The proportion of new unscreened clients in each age gtoup joining the Program

by year could then be calculated (initial screens for that yearlnumber never screened* I 00). Table 9.5 . 1

summarises the results of this exercise.

Table 9.5.1 Percent of unscreened rryomen entering the South Australian Program and
cumulative percent of women screened in Program; l99l to 2001 (based on
actual to 1997, projected 1998-2001)

o/o of unscreened population joining
Program

% ofpopulation ever screened in
Program

Year
Age Group

s0-s4 ss-sg 60-64 65-69
Age Group

50-54 55-59 60-64 65-69

t99t
r992
1993
1994
199s
1996
r997
1998

1999
2000
2001

5.5

18.8

23.5
t7.t
23.9
22.2
23.1
25.0
25.0
2 5.0
25.0

4.7
t7.l
22.7
t3.4
18.9

14.7

14.7

I5.0
15.5

15.0

15.0

3.5

14.7

20.7
tt.4
16,6

12.l
tt.2
12.0
I2.0
I2.0
12.0

1.5

10.5

17.0

8.5

12.3

8.4

7.5

8.0
8.0
8.0
8.0

14.7

29.8
43.5

49.6

58.4
63.8
67.3
72. I
75.7
78.6
80.9

t7.2
31.3
47.0
53.7

62.3
67.8
72.4
7 5,1

77.3

79.1

80.5

14.3

27.3
43.1

50.3
59.2

65.0
68.4
7 r.3
73.8
76.0
77.9

5.9

16.I
31.0
J /.J

45.6

50.9
s6.1
60.6
64.8
68,8
72.5

Source datafor 1989-1997: BreastScreen SA 1989-1997
Population projections I 998-200 I : Australian Burequ of Statistics, I 998

The estimated rate for the proportion of unscreened women joining the Program used for 1998-2001

was based on the average for the previous two years for the age groups 55-59, 60-64, and 65-69. It
can be seen that for these three age gfoups there has been a downward trend, and an alternative method

would have been to base the projected rate on the downward trend. However, given the low rates by

1997, it was decided to maintain a steady rate, assuming the Service would act to halt the decline. For

the 50-54 year age group the rates in 1996 and 1997 were 22.2o/o and22.l%o respectively. For 1998-

200I a rate of 25o/o was assumed, again on the basis that the Service would aim to recruit a high

proportion of new 50 year olds not previously targeted. Also, it was assumed that a reasonably high

proportion of 50 year old women would be motivated to join of their own volition when they reached

3 For women aged 50-54, 19.2%o of this population group was aged 54 trl 1992 and 18% in 1996. For women

aged65-69, the corresponding proportions are 19.5%o and20.0%.
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the age promoted by the Program. In addition, the proportion of 50 year old women in the 50-54 year

age group has shown a marked increase inthe 1997 population estimates as the 'baby boomers' enter

the cohort. In 1996, 50 year old women represented 215% of the 50-54 year age group, while the

estimate for 1997 is 24.2o/o (Aushalian Bureau of Statistics,lggT). Table 9.5.1 also shows the

cumulative proportion ever screened in the Program. It can be seen that by 2001 it is expected that

80.9% of women aged 50-54 will have had at least one mammogÍam in the Program, the

corresponding proportions for women aged 55-59, 60-64 and 65-69 being 80.5,77.9 and72.5.

The projected proportions retuming for rescreening were also based on past trends. The Service

reported a return rate of 68/o in 1997 (Table 9.4.2) for all Rounds combined. However, an

examination of rescreen rates early in the Program shows that the recently reported rate is lower than

previously. For women having an initial screen in 1991, 82o/o returned for a Round 2 screen wiThin 27

months, whlte 9lo/o of those having a Round 2 screen in 1 991 had a Round 3 screen within 27 months.

The corresponding figures for women having a screen in the first half of 1992 were 78% (Round 1 to

Round 2) and 88% (Round 2 to Round 3). Both the case-control and invitee studies in this thesis

established that earlier cohorts \ryere more likely to retum. The rescreen rates for women followed

from the case-control study (Chapter 5) showed a 90o/o return by the controls who joined the Program

in the early stages, while the follow-up of SABXRS Invitees (Chapter 7) shows that the return rate was

lower for women who joined the program later but increased by Round. Of those who attended a

Round 1 screen in 1995 as a result of an invitation, Tg%o of women aged 50-59 returned for a Round 2

screen by mid 1997 (27 to 30 months later) and 64o/o for women aged 60-69. The corresponding

figures for the two age groups for women attending a Round 3 screen in 1997 were 85o% (50-59) and

80% (60-69). Using these sources of data combined, the following rescreen rates were assumed for

1998 to 2001: for wom€n 50-59, 75o/o retum from Round 1 to Round 2 and 85%o return for subsequent

rounds; for women 60-69, 70%o rcítrn from Round 1 to Round 2 and 80% return for subsequent

rounds, These rates are higher than the 680lo reported by the Service in 1997, but it is anticipated that

the Service would attempt to increase the rate following that result.

Using the assumptions above the estimates of rescreens for 1998 to 2001 were calculated using the

total number of screens two years previously, by five year age groups; the 1998 rescreen estimate was

based on the total number of screens in 1996, and so on. About 40o/o of the 45-49 year old cohort was

aged48 and49in1996 (thus50and51 in 1998),butbecauseahigherproportionof womenaged43

and 49 were screened than younger women in the cohort, 60% of women in the 45-49 cohort were

assumed eligible for a rescreen in 1998. The actual number expected to return were then calculated

using the rescreen rates specified in the previous paragraph. All women aged 50-55, 55-59 and 60-64

in 1996 were eligible for rescreening in 1998. From the 65-69 cohort, 80o/o were considered eligible

for rescreen on the basis that the numbers screened decreases with age in older \vomen; women aged

68 and 69 who moved out of the cohort in 1998 represent 40o/o of the population aged 65-69, but it was

assumed only 20o/o of screened ,ùr'omen. The resulting overall number of screens for the target

population are shown in Figure 9.5.4.
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Figure 9.5.4 Number of women screened annually in target population (50-69) at Breast
Screen SA; actual to1997 and projected 1998-2001
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It can be seen thata drop in total screens is shown for 1998. This corresponds with the fall in total

screens in 1996, thus fewer rescreens in 1998, combined with the steady decline in initial screens.

However, after a slight increase in 1999, the total number of screens again falls in 2000 and 2001.

Given that these estimates are based on rescreening rates which are higher than those actually observed

for the Service recently, the total number of screens will continue to decline unless significant effort is

made to encourage high proportions of women to reattend. Altematively a higher proportion of initial

screens could be encouraged than those estimated in Table 9.5.1. However, the follow-up of non-

attenders from the invitee surveys (Chapter 7) suggests that this will be extremely difficult given the

initial response to invitations and the low proportion who had attended at follow-up. Another option

would be to convince the 10% of women aged 50-69 being screened outside the Program to convert.

When the numbers in Figure 9.5.4 are translated to proportions of the population screened, it can be

seen from Figure 9.5.5 that it is projected that by 2001 only 26.6% of women will have a mammogram

with BreastScreen SA or 53.2% over two years, a significant decline from the 1997 rate of 30% or

60%o over two years. The 2001 estimate is based on 4.lYo having an initial screen and 22.60/o a

rescreen. These projected estimates are at odds with the Kricker (1998) estimates referred to above for

Australia as a whole. That study predicted that in 2001, about 6% would have an initial screen and

27'/o arescreen, making a total of 33Yo having a screen overall, or 660/o over two years.
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tr'igure 9.5.5 Percent of women aged 50-69 screened by year at BreastScreen SA: actual to
1997 and projected 1998-2001
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Figures 9.5.6 to 9.5.8 superimpose the data in Figure 9.5.5 with the Kricker (1998) estimates. To

avoid confusion by plotting six sets of data on one graph, separate graphs are presented for initial,

rescreens and total screens. It can be seen that marked increases occurred in both the South Australian

Program and the overall Australian Program, but these occurred earlier for South Australia.

The results for the South Australian projections were unexpected, and the differences between the two

sets of estimates can largely be explained by the assumptions. The Kricker study assumed thaI2\%o of

unscreened women would enter each year. However, actual rates for South Australia show that the

rate for women aged 55-69 has been declining. The assumptions used are in accord with the South

Australian trends, and imply that unless changes are made to halt these trends then the results

suggested are a likely and worrying outcome. It is suggested that the data which Kricker used

reflected an earlier phase in the Program than that of the South Australia Program and that in time the

Australian data would show similar trends. Kricker used Victorian data to estimate the proportion of
unscreened women who would join annually (20%) and the National Program guidelines regarding

rescreens. The Victorian Program was in a phase of enormous expansion with several new services

established over a relatively short period. Had the estimates for the South Australian Program been

made say two years ago, the outcome would have been more optimistic.
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Figure 9.5.6 Actual and projected initial screens: Australia (Kricker, 1998) and SABXRS
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X'igure 9.5.7 Actual and projected rescreens: Australia (Kricker, 1998) and SABXRS
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X'igure 9.5.8 Actual and projected total screens: Australia (Kricker, 1998) and SABXRS
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9.6 Recommendationsandconclusions

This thesis studied participation in mammography at the SABXRS (now BreastScreen SA) from the

commencement of the Program in 1989 through to 1997. All the various recruitment methods used by

the Service were examined, non-attenders were followed up to assess later attendance and attenders to

assess reattendance. The studies which examined participation in the State Program were

complemented by community surveys, both state and national, which gave a broad overview of

mammography in South Australia and information about screening outside the Program.

Ultimately, the Program is about reducing deaths from breast cancer. The reason for focussing on

participation is the evidence which shows that high participation is critical to the success of the

progïam, As mentioned above, BreastScreen SA reported a participation rate of 60.4o/o at the end of

1997 (pers com). That rate was calculated on the basis of unique women screened in the 27 months to

December 1997. Tt'rc same rate is shown in Figure 9.5.7 on the basis of number of women screened

annually; in 1997 30o/o of women aged 50-69 had a mammogram at BreastScreen SA which

corresponds to 600/o over two years. The compatibility of the two figures suggests a consistency in the

pattem of recalling women due for rescreening, such that the proportion having a mammogÍam

between 24 and 27 months is similar over time. This is probably true since the policy is to send

\¡/omen invitation letters for a rescreen with a date as close as possible to their previous screen.

The SA Program has been reported as being on track in terms of quality and appears to match the

Swedish trials in terms of prognostic features of the cancers detected. An examination of SABXRS

breast cancers diagnosed in 1989-95 concluded that the "prognostic features of screen-detected cancers

met the criteria recommended for quality appraisal of screening by researchers associated with the

Swedish 'two-county' trial. Moreover, similar diameters were found for screen-detected lesions in

South Australia as hhat trial". A comparison of SABXRS-detected with matched controls (non-

SABXRS-detected breast cancers matched by age (+ 5 years), year of diagnosis, tumour histology and

laboratory of histopathological diagnosis) projected that "mammography-related reductions in

mortality will be at least 30% 14 years from diagnosis" (South Australian Cancer Registry, 1996).

However, this reduction relates to the population of women participating in mammography, not the

overall population. The 1998 Cancer Registry report just released shows a reduction in mortality from

breast cancer in 1997; the age standardised (world standard) mortality rate for female breast cancer

was 16.6 per 100,000 women in 1997 compared with20.4 per 100,000 in the period 1993-96 (South

Australian Cancer Registry, 1993). It is anticipated that the screening-related reductions amongst

women first screened during the early phases of the Progtam in South Australia may be starting to

emerge. This is supported by the reductions in tumour size and prognostic features of breast cancers.

ln 1997 the proportion of cases with tumours less than 15mm amongst women 50-69 was 40%

compared with 13% in 1980-86. Further, l2o/o of female breast tumours were in-situ in the period

lgg4-97 compared with 4%o in 1986-89, and as shown in the earlier (1996) report screen-detected

cancers are more likely to be detected at an early stage and be node-negative.
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The 1997 Cancer Registry report also reported a change in the socio-economic trends in cancer

diameter. Multivariate analysis found that prior to the commencement of the screening program

(1980-86), women aged under 50 and those residing in the upper socio-economic suburbs were more

likely to have small breast cancers (< 15mm) detected, but in 1997 small cancers rwere more common

in women aged 50-69 and the socio-economic differences had disappeared. This also reflects on the

success of the South Australian Program in recruiting women from lower socio-economic

backgrounds, The case-control study found no differences between attenders and non-attenders by

socio-economic status. In fact the reverse appears to be true; women of higher education and higher

income appear to be less likely to join the free mammographic screening Program, and it was

suggested that these women are either being screened in the private sector, or not at all. Also, women

in the target age group in South Australia are not disadvantaged by distance. Rather, the Program has

been more successful at recruiting women from rural areas; at the end of 1996, the reported

participation rate for women aged 50-69 in Adelaide was 55% compared with 65Vo for women outside

Adelaide (BreastScreen SA, 1997). This difference is also reflected in population survey data;59o/o of

women aged 50-69 in Adelaide reported ever having a mammogram at SABXRS compared with 72o/o

for the rest of state in the 1995 Omnibus survey. Further, for those who had not used the SABXRS, a

higher proportion of women in country areas aged 60-69 reported having received an invitation from

the SABXRS (36% in Adelaide and 43%o in country). Clearly the mobile screening service provides a

equitable method for targeting rural rwomen. In addition, the South Australian mobile service is the

most cost-effective in Australia (Carter and Cheok, 1994).

These data all suggest that the South Australian Program has been extremely successful, although it

fell 10% short of its screening targel". Can the SA Program increase participation from 60o/o to 70%? h

is suggested that this task will be difficult. Moreover, the Program needs to assess the cost-

effectiveness of attempting to increase participation from 600/o to 70% - does the marginal cost of

increased participation warrant the additional expected reduction in mortality? The effort required

may not be worthwhile. Data presented in this thesis show that women who have already attended are

more likely to reattend, and the likelihood increases with number of attendances. Yet amongst those in

the Program, the proportion not reattending is increasing with time. This issue needs to be addressed

urgently if the Program is to be sustained, let alone expanded.

Screening which occurs outside the Program cannot be ignored. Women screened inside the Program

have their mammograms double read, but outside the Program generally only single read. The main

effect of double reading appears to be a reduction in diagnostic investigations rather than the detection

ofmorecancers. Hence,theissue of |0o/o ofwomenbeingscreenedoutsideisalsooneof economics

as well as possible increased anxiety for women who may be more likely to receive unnecessary

investigations. In South Australia the radiologists who read the Program's mammogfams all work in

the private sector, but it is not known what proportion of extemal mammography work they deal with.

Quality may be an issue for women screened externally, particularly since both the Omnibus surveys

1
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in South Australia and the national National Breast Health Survey (NBHS) estimate that 10% of

\Momen in the target age goup are being screened externally. The SA Cancer Registry 1996 report

referred to above showed that SABXRS-detected breast cancers were smaller and more likely to be

node negative than those detected outside the Program. It is not known what proportion of the external

breast cancers were detected following a'screening' mammogram versus diagnosis of symptoms.

Data on detection rates of small cancers, such as that in the Cancer Registry reports could be used to

educate general practitioners who are referring screening cases privately, since women would need to

be referred for a private mammogram by their doctor. The South Australia Program also has available

to it methods of collecting community survey data quickly and efficiently, including the Omnibus data

reported in this study. However, the South Auskalian Health Commission (now part of the

Department of Human Services) also runs a series of telephone SERCIS (Social Environmental Risk

Context Information System) surveys for departmental purposes, at no direct cost to individual units.

BreastScreen SA should put a submission to the SERCIS Steering committee to consider the inclusion

of a set of questions on the agenda. These would aim to elicit more information from women

regarding both their use of extemal mammography, and for those never screened, more detailed

questioning to advise on whether it would be worthwhile to expend resources trying to recruit them.

RECOMMENDATION 2: THE RAM NEEDS BETTER UTILISE

AVAILABLE DATA AND COLLECT ADDITIONAL INFORMA'TION FROM

WOMEN SCREENED OUTSIDE THE PROGRAM AS WELL AS THOSE NEVER

SCREENED AS INPT]T INTO EDUCATIONAL MATERIALS FOR WOMEN AND

DOCTORS.

The cost of the National Program can only be justified if high proportions of the population participate.

The participation estimates above (section 9.5.2) show that on current trends the number of women

entering the program will not match those leaving it from 1998 onwards and that the proportion of the

target population screened annually will fall. The South Australian Program, which is at a mature

stage, is unlikely to altract a high proportion of those women who have never been screened. The

surveys of non-attenders following an invitation showed that a high proportion of those never screened

have essentially decided that mammography is not for them. The most recent Omnibus survey showed

that most women in the community aged 50-69 who had never been screened knew about the Service

and had received an invitation. The effort required to change these women's perceptions may not be

worthwhile. Resource use and expenditure may best be utilised by maintaining women in the Program

than chasing the 'laggards' who have been shown from this research to be extremely resistant to

adopting mammography. This thesis showed that the reattendance rates differ according to when

women join the Program and how old they were when they joined; \Momen who joined during the early

phase and/or at a younger age \ilere more likely to continue attending. A longitudinal analysis of the

Nijmegen program over 17 years also reported that compliance was lower for older women, and that

"starting with large scale screening of older women does not seem to be very effective" (Scaf-Klomp,

et al,, 1995).
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Whilst this thesis was based on the premise that high participation rates are essential for the success

of the screening program, this view has been challenged. Torgerson and Donaldson (1994), two

prominent health economists in the UK argue that from the perspective of overall efficiency the

objective of high compliance may be detrimental. They argue that the increased benefits from the

increased compliance in mammography screening may be less than the benefits of using the

resources elsewhere. This argument is correct if the broader perspective is taken of allocative

efficiency for the system as a whole (either the health system or overall community welfare). One

aspect of the UK program which Torgerson and Donaldson criticise is the UK recommendation that

recruitment for breast screening should be by fixed appointment rather than open invitation. They

did not have cost data available, but argue that the wasted appointments using this method results in

fewer women being screened overall due to the wasted slots. In Chapter 1, a cost study in Australia

showed that although the method of fixed appointment achieved the highest participation rate, it

was the most costly, and the most cost-effective method was a personalised invitation without a

specified appointment followed by a reminder letter (Hurley et aI., 1992). Torgerson and

Donaldson also question the UK program's exclusion of women aged over 65 and suggest that it

may be more cost-effective to expand the target population than pursue increased compliance in

younger women. They conclude by suggesting that the screening objective of compliance needs to

be reassessed:

Is 70% sfficient or 80oÁ? If it is 70%o, what happens if a screening program

achieved a compliance level of only 69%. If 90% compliance produces a 30% fall in

breast cancer, should a screening program bejudged afailure because it only has a

I5%fall in breast cancer but at halfthe cost?

The issue of efficiency cannot be ignored. The question posed earlier in this section - does the

marginal cost of increased participation warrant the additional expected reduction in mortality -

was asked in relation to increasing participation from the current 60%o to 70o/o of the target

population. Given the projections that show that participation is likely to fall below the current

600/o,this question is even more pertinent. The imperative for assessing cost-effectiveness urgently

cannot be ignored. Torgerson and Donaldson debate the use ofresources to increase participation

in mammography screening versus alternative uses of the resources; that is, the health benefits of

using the resources elsewhere in the health system may be greater than the benefits achieved by

screening. While most screening in the UK would occur within the national screening program, in

Australia 10olo of women in the target population are being screened in the alternative private health

system. Therefore not only is there a need to measure the cost-effectiveness of increased

compliance in the National Program, but also the public-private mix. In Australia, Glasziou and

Irwig (1997) have questioned whether funds should be provided for the improvement or expansion

of the National Program given the current expenditure of around $80 million per year. This

question is particularly pertinent, with added pressure to expand the Program for women in their

40s following the results of recent meta-analyses using longer follow-up data from the seven

randomised hials which suggest a positive but delayed benefit (National Institutes of Health

Consensus Development Panel, 1997) Also, more information is now available to show that

screening is efficacious for women at the older extreme. Follow-up of women aged 65 and over

between 1975 and 1994 in the Nijmegen screening program concluded that breast cancer can be
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detected earlier in older women (van Dijck et al., 1996). This study found that screen detected

cancers were smaller and less likely to have node involvement than cancers detected in unscreened

women for all age groups, 65-69,70-74 and 75 and over. Clearly all policy options need to be

debated, including increasing the age range and screening more women in the target age group.

Cost-effectiveness analyses also need to incorporate staffing resource issues, including current lost

capacity due to shortages of staff, and expected requirements (and availability) in an expanded

program. For example, the cost study of the National Program showed a linear inverse relationship

between improvements in utilisation of capacity and decreases in cost per woman screened (Carter

and Cheok, 1994). Utilisation is affected by both availability of staff (particularly radiographers

and radiologists) and recruitment.

RECOMMENDATION 3: THE COST- S OF ALLOCATING

FURTHER RESOIJRCES INTO INCREASING PARTICIPATION NEEDS TO BE

ASSESSED AGAINST TIIE LIKELY BENEFIT IN TERMS OF REDUCED

MORTALITY FROM BREAST CANCER AND THE BENEFITS OF UTILISING

TT{E RESOURCES ELSEWHERE.

Clearly, the Program now allocates a significant proportion of resources to recruitment and will

continue to do so. The true cost of recruitment includes not only the resources expended by the

Program but also external resources such as GP time. Recommendation 3 cautions against continued

further allocation without an assessment of the likely impact. The various studies ìn this thesis support

the premise on which this research was based, lhat a range of recruitment strategies are required to

target the various groups of non-attenders. The Program needs to focus on three broad groups: r,/r'omen

never screened; women screened outside the Program; and, women who have had at least one screen in

the Program, but have not reattended or are at risk of not reattending. Within these broad groups,

various sub-groups need targeting defined by stage of readiness to adopt mammography behaviour or

by specific demographic groups not successfully recruited by current strategies.

Encouraging nevü screened women to join the Progrøm

Barbara Rimer, a US researcher who has published extensively on participation in mammography

screening states that "it may be a challenge to influence those women who have not yet obtained

mammograms" (Rimer, 1997). Given that the majority of women who have never been screened

by BreastScreen SA know about the Program, and a high proportion have already been invited, then

the ability to enrol the 'laggards' now left unscreened may indeed be difficult. Ttre 7994 Omnibus

survey found that 8%o of all women aged 50-69 stated they 'Definitely won't' have a mammogram

with the SABXRS in the next two years, and 8o/o stated they 'Never' intend having a mammogram

anywhere in future, while others were uncertain about future mammography. More information

needs to be elicited from these women to determine if it is worthwhile (and perhaps ethical) to

pursue them (see RECOMMENDATION 2).
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From the Omnibus suryeys, it is known that knowledge of the SABXRS amongst women who have

not used the Service was high in all age groups by 1991 in South Australia, and it remained high

over the years; about 80% of women aged 40 and over who had not used the Service knew about it

in 1995. Amongst these, about a third of women in the target population remembered receiving an

invitation from the SABXRS. The NBCS also showed that knowledge about the Program was high

at the national level - nearly 90% of Australian rwomen aged 30-69 knew about the Program

(Barratt, et al.,1997). Knowledge of mammography has also been consistently shown to be high in

the literature and in the various studies presented in this thesis. In the NBCS, 630/o of the sample

nominated mammography for detecting early breast cancer, 60olo correctly identified 50 as the

recommended starting age for screening and nearly 60o/o corcectly reported the recommended

screening interval as two years. However, as found in the literature review and confirmed by the

various studies in this thesis, knowledge of mammography and the Program does not predict

behaviour. That is not to say that it is not an important precursor, but it is certainly not sufficient

without other factors being addressed.

BreastScreen SA will need strategies other than mass advertising and the use of the electoral roll if it is

to encourage new women to participate. In particular, special attention is required in Adelaide where

participation in the target age gfoup is 10% lower than the country. This task will not be easy since the

range of non-attenders is far more diverse than the areas targeted when the mobile units visit specific

rural locations. Lessons from recruitment in rural areas should be applied to localised areas within

Adelaide. The localised promotion that occurs prior to the van's visit in local papers, other media,

shopping centres and other frequented venues clearly raises awareness and increases the likelihood of

attendance for those ready to adopt the behaviour.

It appears that the greatest potential for recruiting women never screened may be to target women not

on the electoral roll, since most women on the roll have already been invited, some twice. The Invitee

surveys show the non-attenders to an electoral invitation (particularly those sent two invitations) will

be difficult to recruit. In the city sample, a high NES area, it was found that not only were NES

women over-represented as non-attenders (compared with attenders) amongst women invited from the

electoral roll, but also that the roll itself under-represented the NES population. Further, NES women

who had already had a first screen with the SABXRS were less likely to retum for a rescreen than non-

NES women. The numbers from which these data were derived were small, therefore larger numbers

of NES women need to be surveyed to develop culturally appropriate strategies. An important strategy

could be to target general practitioners whom NES women consult. As far as aboriginal women are

concerned, the analysis of the country sample from the Invitee study (from an atea with a high

proportion of aboriginal women in the population) found that the Program was able to successfully

recruit women for a first screen (but not maintain them for a rescreen). The Program could now utilise

the 1996 ABS census data by Statistical Local Area to determine whether specific sub-groups are

being missed based on screened proportions versus population proportions (for example by language

spoken at home, aboriginality, housing status, residential location).

The case-control study follow-up found that being embarrassed by a female radiographer was

associated with stage of adoption, and that NES women, particularly Greek, were more likely to be

embarrassed. Being embarrassed by a male radiographer was not associated with attendance since a
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high proportion of both attenders and non-attenders were embarrassed by a male radiographer. The

South Australian Program employs only female radiographers. It is suggested that this should be made

policy and be advertised in promotional material.

RECOMMENDATION 4: THE PROGRAM WILL NEED TO PAY PARTICULAR

AT'TENTION TO RECRUITMENT STRATEGIES TARGETED AT THE VARIOUS

GROUPS OF NON-ATTENDERS, PARTICULARLY WOMEN RESIDING IN THE

CITY OF ADELAIDE, THOSE FROM NON-ENGLISH SPEAKING

BACKGROUNDS, AND OTHERS BASED ON EVALUATION OF SMALL AREA

POPULATION DATA.

Encouraging women screened outside the Program to switch

For women being screened outside the Service, the message that they would best be served by a

dedicated service needs to be embraced by both women and doctors. The appropriateness of

mammography screening outside the Program needs to be addressed as well as the cost. Unless

women pay for the full cost of a bilateral mammogram, it is likely that having 10olo of women in the

target group screened outside the Program seriously affects the cost-effectiveness of mammography

screening overall in Australia. An assessment is needed as to why such a high proportion are still

being screened outside,

RECOMMENDATION 5: THE COST-EFFECTTVENESS OF MAMMOGRAPHY

SCREENING OVERALL IN AUSTRALIA SHOULD BE ASSESSED TAKING

ACCOI.INT OF V/OMEN HAVING SCREENING MAMMOGRAMS OUTSIDE THE

PROGRAM AND MORE INFORMATION COLLECTED ON REASONS W}IY IO%

OF WOMEN AGED 50-69 ARE SCREENED OUTSIDE THE PROGRAM.

A corollary of inappropriate screening outside the Program is inappropriate diagnostic mammography

inside the program, estimated at3%o of the population of women aged 50-69 in South Australia. It is

suggested that the Service scrutinise more closely data on symptomatic women, and be explicit about

these in the reporting of participation rates. All Screening and Assessment Services in the National

Program should report screening and diagnostic mammo graphy separately to gauge the extent of the

problem and appropriateness. It may be that symptomatic women use the Program because it is free,

whereas they may need to pay the Medicare gap outside the Program. Further they may perceive that

the Program provides a better service. Such issues need to be explored.

RECOMMENDATION 6: SCREENING AND ASSESSMENT SERVICES SHOULD

ROUTINELY REPORT DIAGOSTIC MAMMOGRAPHY SEPARATELY FROM

SCREENING MAMMOGRAPHY.
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Encourøging re-attendance Íor women screened ín the Program

BreastScreen SA needs to urgently address the issue ofreattendance ifthe viability ofthe Program

is to be sustained. When this thesis commenced, the focus of research, nationally and

internationally, was on encouraging initial attendance. Now there is an increasing focus on re-

attendance. An Australian study by Cockburn et al., (1997a) found that the effort required in
recruitment for the initial attendance was related to reattendance, with women recruited

spontaneously being more likely to reattend than those requiring a letter and a reminder. As

summarised above, the relationship between attendance and reattendance according to the level of
effort was a major outcome of this study. This thesis also corroborates other findings by Cockbum

et al; a prior history of mammography, and prior diagnostic mammography were related to

reaffendance and stated intention predicted reattendance.

It is suggested that the Program should follow-up non-attenders for rescreening immediately for
women who fail to attend without notice. This could be by letter, letter with telephone follow-up,
or only telephone follow-up. Various options should be evaluated for cost-effectiveness. A
telephone follow-up on its own may prove to be cost-effective given that a reasonably high

proportion would be expected to attend subsequently. For women who cancel, more information

should be sought on reason for cancelling. Recruitment staff require special training to elicit
information in a sensitive and non-threatening way. Women dissatisfied with the Program in any

way should be encouraged to express any concerns. The allocation of a specially trained

recruitment officer to follow-up on rescreen non-attenders should be considered. A screening

program in the US which offered telephone counselling (average of 5 minutes) to women who

remained nonadherent after a reminder letter, found that it tripled the odds of a woman obtaining a

mammogram (Rimer et al., 1993). The goal of the counselling was to identif,i and overcome

women's barriers to mammography. In South Australia this can only be undertaken if an

appointment has been made (not necessarily kept), but this option should be given serious

consideration for rescreen non-attenders and those who fail to keep an initial appointment. A study

on the Dutch mammography screening program tested tailored leaflets (a simple version and a

version with additional cues) versus a standard leaflet on rescreening rates, but found that neither

tailored leaflet improved the rate (Drossaertet al.,1996). The authors concluded that the additional

cost and effort was not justified, and that addressing the issue of pain and having friendly staff may

have more impact. As with new clients, the specific issues of the women need to be addressed.

Another method of eliciting information would be an exit interviedsurvey after \Momen have their

mammogram. A recent Canadian study used a self-report questionnaire immediately post-

screening on satisfaction with screening, intentions on screening and anxiety about it. Overall the

level of satisfaction was high (a typical finding in satisfaction surveys). Two areas of concern

identified were discomfort and fear about radiation (Bakker et al., 1998). It is suggested that

BreastScreen SA should consider a similar study; although the Program currently conducts

satisfaction surveys and seeks comments, it is suggested that more specific questioning is required

to encourage women to express specific negative experiences or fears. An instrument developed in

Norway which includes items specifically measuring discomfort and attitudes towards repeat
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adherence may provide a basis; this was found to detect lower levels of satisfaction than other

satisfaction questionnaires (Loeken et al., 1997).

RECOMMENDATION 7 PROGRAM MUST S THE FALLING

RESCREENING RATE AS A MATTER OF URGENCY AND REVIEV/ CURRENT

FOLLOW-UP PROCEDURES FOR NON-ATTENÐERS TO A RESCREEN

INVITATION, INCLUDING THE FEASIBILITY OF A TELEPHONE

COTJNCELLING SERVICE AND

An issue raised above relates to the measurement of rescreening rates. Careful consideration needs to

be given to the proposal to change the definition of compliance from 27 months to 24 months. A high

proportion of rescreens occur at between 24 and 27 months in the South Aushalian Program. A

requirement to screen within exactly 2 years would probably reduce the interval to less than2 years for

a large proportion of women. The desirability and impact of this should be evaluated. Perhaps, rather

than changing practice to comply with international standards, the standard itself should be questioned

and discussed. By how much does compliance to this standard increase cost and is this warranted?

What is the difference in effect between screening women at exactly two years versus 27 months?

Until these issues are evaluated it is suggested that both rates be presented. If it were desirable to

change to 24 months, services would need to alter current recall protocols.

RECOMMENDATION 8: THE Y REVIEW THE

PROPOSAL TO MEASURE MAMMOGRAM

24 24 AND 27

MONTI{ RATE INITIALLY

Specific Issues in developing strategíes for action

A key outcome of this study was the link found between negative perceptions about mammography

and readiness to adopt mammography. Barriers were found to be consistently associated with non-

attendance in the various studies of SABXRS clients, both in the early and later phases of the Program.

Despite sample size problems, it appears that specific barriers relate to vr'omen believing that

mammography is only required for women with symptoms, that mammography is painful and fear (of

the result). A general barrier more difficult to address was the view that mammography was "too

much trouble" or "not needed". Further research would assist in determining whether these common

responses represented an underlying fear, Barriers were also found to be a strong predictor for the

population in general from the 1990 Omnibus community survey. The detail on barriers was not

repeated in future Omnibus surveys, but the 1995 survey asked non SABXRS clients who stated that

they had received an invitation from the service (about a third had) why they did not take up the offer.

From the specific responses available, it appears that perceived barriers feature highly (pain, fear of

result, rather not knowing and embarrassment).

More recent studies from overseas uphold the view that the key to understanding mammography

behaviour still lies in unravelling the barrier component. A study in the US (Rakowskiet al.,I997a)
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investigated an extended transtheoretical model of behaviour change, and confirmed that readiness to

obtain screening (stage of adoption) was associated with the balance of opinions about mammography

(pros and cons). They found that women in precontemplation (never had a mammogram and no

intention in the next year or two) and inrelapse (had a mammogram but not in last 24 months and no

intention in the next year or two) had the most negative decision balance. Women incontemplation

(planning to have one in the next year or two) had a less negative balance than women tnrelapse risk

(had in last24 months but no intention in the next year or two). It was concluded that women's stated

intentions should be taken seriously since this was the key difference and recommended "that future

research examine whether opinions regarding the cons of mammography are more individually

specific than the pros".

Although this thesis did not categorise women in this way, the analogies are evident. Both the case-

control study and the invitee surveys found that intentions can predict actual behaviour. This thesis

also found that the strength of the association between intentions and actions diminishes as

mammography becomes more entrenched, whereas the association with barriers remains strong. As

those remaining to be recruited are the laggards and the risk of disenchantment discontinuance

increases, intentions are less likely to predict behaviour. Although the decision to have a mammogram

requires the balancing of pros and cons, it is suggested that it is a reduction in negative opinions that is

more important than an increase in positive opinions at this stage of the South Australian program.

Further research is required to specif,i the barriers more succinctly, and ascertain the possible negative

opinions which underlie responses like "too much trouble" or "not needed". That is, although this

thesis clearly demonstrated the negative role of barriers, more detail is required on current specific

barriers for various groups of non-attenders or lapsed attenders. While the information available from

this thesis can be used initially to prepare and test materials, further detail will be required given that

the Service is now dealing with a higher proportion of clients (new or existing) who are less

committed.

It will be more difficult to recruit current non-attenders; fewer attend with follow-up and the link

between intention and action is weaker. Strategies that worked during the earlier phases of the

Program will need to be reviewed. The SA Program should include several questions on the next

Omnibus survey to canvass in more detail reasons for not using the Program. It is recommended that

the SABXRS continue with population surveys asking about intentions and eliciting more information

as to why women do not intend using the Program,

Intrinsic in the development of recruitment strategies is the determination of the best

communication channels, and this thesis informs on these. For example, television and local

newspapers featured highly among sources most noticed by women. However, it appears that the

role of generalised media strategies is greater in increasing knowledge of the Program, and to a

lesser extent about mammography. But for behaviour modification, it is clear that the most

TO MONITOR
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appropriate channel would be general practitioners, given that a doctor's influence was found to be

the strongest predictor of attendance, and a high proportion of older women visit a GP regularly.

From a survey conducted in 1997 , 97%o of South Australian rù/omen aged 50-69 visited a GP in the

12 months prior to interview (South Australian Health Commission, 1997).

It appears that the influence of a doctor and perceptions of barriers are very much related. From the

case-control and invitee studies, the follow-up of subjects showed that. women who stated they

would not be influenced by a doctor perceived more barriers. The effect of barriers was found to

be enduring, that is, the negative perceptions about mammography appear difficult to change. This

poses a dilemma as to how to best communicate information to address the barriers to these lwomen.

Doctors have been shown to be the major influence for women who have attended for screening.

Although, a proportion of the laggards stated they would not be influenced by a doctor, it is

suggested the reason for this is that perceived barriers have yet to be addressed, and even for these

women, GPs would probably be the best couriers for messages that BreastScreen SA would like to

convey. Doctors will need to be supported to improve their effectiveness in recruiting women

through better education, but also in practical ways, such as assisting them to develop prompt

systems (preferably computerised). The cost and feasibility of such options should be explored. A

study be Stevens et al., (1997) on an educational outreach progtam for general practitioners in

relation to cervix screening in Victoria, Australia found no difference in the change in screening

rates between the intervention and non-intervention regions. The intervention which involved a

visit by a general practitioner educator cost $34 per visit. It is likely that a similar intervention in

relation to breast screening would also not be effective.

Doctors will need to address not only stage of readiness, but also be aware of age issues. Although

age was not found to predict attendance early in the program, it was certainly a factor later in the

program. From the case-control study, fewer older women stated they would accept a doctor's

recommendation to have a mammogram. Also, fewer older \À/omen had actually had

mammography suggested to them by a doctor. Further, older women \Mere less likely to attend at

follow-up. The National Breast Cancer Survey (Barratt, et al., 1997) found that age is still an issue.

Less than 5o/o of respondents nominated age as a risk factor for breast cancer, and nearly half

believed women under 50 were more at risk. Women's lack of knowledge regarding the age factor

is further compounded by evidence from women that doctors' are less likely to advise older women

about mammography in South Australia. Coll et al., (1989) found that the likelihood of a doctor

advising a patient was related to age and education, and Hamblin (1991) also reported that doctors

were significantly less likely to recommend screening mammography to older women. This latter

study also found that doctors' were less likely to recommend mammography to poorer women,

those with small breasts and those who lived in a nursing home or were retarded. They also

recommended mammography less often if they were running behind schedule, perceived a more

urgent medical problem or saw the woman for an acute visit. Most surveys of general practitioners

have focussed on knowledge about mammography, however studies such as Hamblin's are also

necessary. Wenberger et al., (1991) also reported that doctors were less likely to suggest screening

to older women, regardless of family history. It has been suggested that doctors may be less

inclined to encourage older women to have mammograms because of the presence of other co-

morbid conditions and the belief that the rate of progression of breast cancer in older women is

354



Key frndings and summary

indolent and slow gtowing (Bemard, 1993). Another US study which reviewed patient charls in a

large academic centre found no association between age and the likelihood of being offered

mammography, but a statistically significant association (in logistic regression) with breast disease

(more likely if had disease) and severity of the patient's medical condition (more likely to offer if
mild) (Schoen et a1.,1994).

The National Breast Cancer Survey (Barratt, et a1.,1997) found that only 34.7o/o of women in the

targel age group reported that their GP had suggested they have a mammogram as part of the

National Program. This question was not asked in the most recent Omnibus survey, hence it is not

known what this proportion is for South Australia. However, from the interviews of non-attenders

in the Invitee study, 37% of the electoral roll non-attenders from Arndale and 46Yo of the those

from Pt Augusta stated that a doctor had suggested a mammogram; they were not asked whether

this was with the Program. However, for the Rl Re-invite non-attenders (that is, those most closely

likened to Rogers' 'laggards') only 9.5%o reported that a doctor had suggested mammography.

Hence, there is substantial scope for greater GP involvement. Doctors will need to be assisted in

recognising the stage of adoption and tailoring messages accordingly. For the laggards, they will

need ways of eliciting barriers to adoption. In particular, given that most women aged 50-69 in

South Australia have had at least one mammogram, attention needs to be given to the disenchanted

who have stopped having mammograms,

Apart from age being linked to advice from a doctor, it was also found to be an independent predictor

of subsequent attendance, from the studies in this thesis and recent Australian work. Invitation letters

and other promotional material (including educational material for doctors) should emphasise the

continued importance of screening for older \Momen.

The development of appropriate strategies for GP involvement should be taken up at the national

level. Doctors are being asked to act as agents of change on several preventive and health

promotion issues. Ways of increasing the focus of mammography screening needs to be seen in the

context of multiple demands, a busy practice, lack of training in preventive counselling, and

inadequate reimbursement. The development of promotional/education packages that incorporate a

range of related health behaviours may be a cost-effective strategy given that women least likely to

have mammograms are also less likely to have pap tests, and more likely to be smokers and to be

older. The newly established Divisions of General Practice in Australia provide a mechanism for

developing appropriate strate gies.

RECOMMENDATION 10: DOCTORS WILL PLAY A KEY ROLE IN
RECRUITMENT. BREASTSCREEN WILL NEED TO DETERMINE CURRENT

DOCTOR PRACTICES WITI{ REGARD TO MAMMOGRAPITY (WHO, WHEN,

HOV/) AND DETERMINE HOV/ TO BEST ASSIST ÐOCTORS IN PROVIDING

WOMEN WITH APPROPRIATE INFORMATION AND SUPPORT.

Although doctors will play a critical role, some women do not have a regular doctor and there will

be others who will not take their doctor's advice. From the studies in thìs thesis a proportion of
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women categorically stated at interview that they would not be influenced by a doctor. Although, it

was suggested above that some may change their opinion if doctors provided better information,

this would not be the case for all these women. Thus, although recruitment through doctors should

be encouraged, ways of targeting women who would not be influenced by a doctor also need to be

addressed. A range of strategies will be required that incorporate the concerns of specific groups

and a multifaceted approach will also be necessary,

The association between mammography and having a pap smear provides opporlunities for both

services to be promoted together. Although the cervix screening program targets a wider age

group, the 50-69 year age groups is a primary target group. Shategies which cover both tests may

be more cost-effective than separate strategies for some women. Rakowskiet al., (I997b) reported

a prospective study of the combined use of mammography and pap testing based on the

Transtheoretical Model of behaviour change, using a sample of women aged 40-74. An integrated

'Decisional Balance' score was calculated based on pro and con indices for both mammography and

pap testing, and an integrated action index based on actual mammography and pap test behaviour.

A significant association was found between the joint behavioural status and combined decisional

balance; women with the most positive decisional balance score (more pros than cons) ranked

highest on receipt of both exams. This study suggested that combined recruitment strategies may

be effective for women regularly receiving both tests and those receiving neither test, but those

adopting only one behaviour may better be targeted by interventions that address the behaviour

singly, The Omnibus surveys in South Aushalia have usually included questions about pap testing.

The two programs could consider a combined study similar to the Rawowski el a/. study.

The finding that women who visit a dentist for check-ups are more likely to participate (both from

the case-control study and the National Health Survey), also suggests the potential of increasing

participation through pamphlets in private dentist rooms (targeted at women who attend for

problems only) and in the rooms of the free government pensioner dental service. The latter would

be used more by older, less well-off women, primarily when problems arise.

RECOMMENDATION 1l: THE POTENTIAL FOR LINKING THE PROMOTION OF

BREAST AND CERVIX SCREENING SHOULD BE ÐGLORED AS WELL AS THE

POTENTIAL OF THE ASSOCIATION BET\MEEN MAMMOGRAPHY AND

PREVENTTVE DENTISTRY,

Although several of the recommendations suggest that additional information will need to be

collected to further fine tune recruitment strategies, the potential for better utilising existing data

systems should not be ignored. The South Australian Program has available to it linked data which

will permit the examination of cohorts of women from their first association with the service, either

through personal contact (spontaneous clients) or the issue of an invitation from a doctor or from

the Program using the electoral roll, Following the response pattern over time by individual

birthyear cohorts provides an extremely valuable resource.
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Based on evidence from this thesis on patterns of subsequent attendance, information available by

reason for non-attendance can be also utilised to determine expected future attendance. Women

who failed to attend without notice or respond in any way to an invitation letter (no response

category) were difficult to recruit both for an initial and rescreen, than women who cancelled or

made an appointment but failed to keep it; fewer attended initially and amongst those who

subsequently attended the FTA and no response non-attenders took longer. The no response

category is now the major outcome of invitations for an initial screen. It is suggested that non-

attenders from an invitation for an initial screen, and spontaneous bookers who miss or cancel their

appointment should be followed-up sooner than a 12 months re-invitation. Consideration should

also be given to collecting more information from women who ring to cancel, and telephoning

women who make an appointment but miss it, since a telephone number is collected when making a

booking.

The projections of participation rates show a decline in participation. The resources needed to

increase participation may have implications for cost-effectiveness, and it was recommended that

cost-effectiveness should be critically examined. One possibility that the Program could consider is

co-payment. The impact would need to be assessed in lost participation versus lower cost per

woman screened. A question on willingness to pay for mammography in the case-control study

found that a high proportion of both cases and controls were willing to pay. Overall, 30%o of
subjects stated they were not willing to pay, the proportion being higher for women who had never

had a mammogram, for women who booked spontaneously (than GP invitees), for controls, and for

older women. These results partly reflect actual experience (the controls did not pay) or knowledge

that the Service was free rather than true willingness to pay, and it is not known how many of the

controls would not have attended had there been a co-payment. Nearly 30%o of the case-control

subjects were willing to pay up to $40 and a further 20%o more than $40, while just over 20o/o could

not specify an amount. These data were collected in late 1991. From the 1990 Omnibus survey,

the same proportion (30%) of women aged 50-69 were unwilling to pay in the community,20o/o

were willing to pay up to $40, l0o/o over $40 and 40% could not speciff an amount. As with the

case-control study more older women specified 'Nothing', but there was no difference by whether

they had ever had a mammogram. It seems that co-payment would affect the recruitment of older

women and perhaps reattendance of those in the Program. However, these data relate to the early

phase of the Program, and it would be suggested that this question be asked of current attenders and

non-attenders. If the Program continues to use the Omnibus survey vehicle to monitor recruitment,

or is able to utilise the SERCIS vehicle, then the cost of collecting this information would be

minimal. If a favourable response is found, the National Program might consider a co-payment for

women who can afford to pay so that resources become available for other priorities, such as

encouraging reattendance or the recruiting of the laggards.
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This thesis has provided much information and confirmed that attenders and non-attenders comprise

several sub-groups, each with women at various stages of adoption, requiring multifaceted and

specifically targeted recruitment strategies. The suggestions and resommendations, include simple

measures such as better use of administrative data for patterns of utilisation and identification of
various sub-groups to suggestions for further research. When this study commenced, the focus was on

new recruits, now it is on maintenance of mammography behaviour and utilisation outside the

government funded National Program. This thesis can forewarn other states of possible falling

participation rates without implementation of countermeasures, since BreastScreen SA is at a more

mature phase, based on the proportion of screens which are rescreens. Finally, the issue of cost-

effectiveness needs to be urgentþ addressed, particularly given the pressure to increase the target age

range. Ultimately, Australia needs to determine at what level the costs outweigh the benefits. Should

the fall in breast cancer deaths seen in South Australia be confirmed next year and beyond, then the

value that society places on mammography screening may indeed be enhanced.
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