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An evaluation of the discriminant and predictive
validity of relative social disadvantage as
screening criteria for priority access to public
general dental care, in Australia
Kelly Jones

Abstract

Background: Most public dental care services provide preventive, general dental care on a chronological, first
come – first served basis. There is concern about lack of transparency, equity and timeliness in access to public
dental services across Australia. Using social determinants as screening criteria is a novel approach to triage in
dental care and is relatively untested in the literature. The research evaluated the discriminant and predictive
validity of relative social disadvantage in prioritising access to public general dental care.

Methods: A consecutive sample of 615 adults seeking general dental care was selected. The validation measure
used was clinical assessment of priority. Nine indicators of relative social disadvantage (RSD) were collected:
Indigenous status; intellectual disability; physical disability; wheelchair usage; dwelling conditions; serious medical
condition; serious medical condition and taking regular medication; hospitalised within 12 months; and, regular
medical visits. At the first dental visit, dentists rated care as a priority if treatment was required ≤6 months
(PriorityTx) and otherwise non-priority (non-PriorityTx). A standardised dental examination was conducted. Sensitivity,
specificity, positive and negative predictive value and area under the ROC curve analyses of 1+ of RSD in predicting
clinical priority were calculated.

Results: In bivariate analyses, one or more indicators of relative social disadvantage status were significantly associated
with PriorityTx (P < 0.001; χ2). In multivariate analyses, one or more indicators of relative social disadvantage persisted
as an independent predictor of PriorityTx (OR 3.8, 95% CI = 2.6-5.6). Compared with clinicians’ classification of PriorityTx,
one or more indicators of relative social disadvantage had a sensitivity of 77.1%, and specificity of 53.3%, together with
a positive predictive value of 81.9% and negative predictive value of 46.0%. ROC curve analysis supported one or more
indicators of relative social disadvantage as a predictor of greater priority for access to general dental care (0.66).

Conclusions: Considerable heterogeneity exists among persons seeking public general dental care in New South
Wales. RSD performs as a valid predictor of priority for access to treatment and acts as valid screening criteria for
triaging priority access to treatment. Such indicators may address issues of inequality in access to general public oral
health services.
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Background
High demand for public dental services in Australia is
stimulating the development of new approaches to pri-
oritise access to public dental care. The New South
Wales (NSW) Oral Health Branch in Australia has im-
plemented a priority dental system, the Priority Oral
Health Program (POHP), which replaced the traditional
system of chronological queuing for access to public
general dental care. POHP is a system for scheduling
dental appointments, for both acute and general dental
care. In the absence of acute need, POHP uses the pres-
ence of one or more indicators of relative social disadvan-
tage (RSD) as a screening criterion to determine greater
priority of patient access to general dental care. An expert
Priority Oral Health Project Committee (comprising se-
nior Area dental officers, dental specialists, dental policy
makers and the then NSW Chief Dental Officer) devel-
oped the indicators and criteria for access to priority and
non-priority general dental care.
The lack of a needs-based approach to managing den-

tal treatment had raised concerns regarding both the
fairness and timeliness of access to public oral health
care in Australia, including NSW. In 1999, as a result of
the very high demand for acute care, there was a grow-
ing perception that access to general care was being
managed inequitably. There were anecdotal reports that
due to work pressures and patient demands, staff re-
sponsible for scheduling appointments were assigning
priority for general care subjectively, resulting in unfair
variations in patient access and wait times between and
within clinics. This was thought to reinforce the real or
perceived inequity of the historically based, demand
driven system. As such, it was believed that a systematic,
uniform and transparent approach to patient access
would be more equitable. Additionally, such an approach
was perceived to potentially engender greater system ef-
ficiency through pooling all clinic waiting lists and also
by removing the stress of clinical ‘gate keeping’ responsi-
bilities faced by non-clinical reception staff [1,2] The
subsequent introduction of POHP was part of a broader
series of oral health reforms introduced simultaneously at
the time, incorporating progressive funding increases, im-
proved allocative and technical efficiencies, and perform-
ance monitoring, together with centralised “call centers”
and a centralized management information system to
manage the new system for access to dental care. How-
ever, these broader public policy issues will not be dis-
cussed here.
Two substantial issues stand out in such a priority sys-

tem. First, the process of systematic use of hierarchical
criteria based on self-report to explicitly ration access to
general dental care. Such an approach challenged the
role of clinicians in determining patients’ urgency and is
both controversial and novel in the context of public

health dentistry in Australia. However, subsequent anec-
dotal reports suggest that POHP is now a well-accepted
patient management strategy. Priority setting using self
reported symptoms in other areas of health care, such as
orthopaedics and psychiatry, has long been an accepted
strategy [3,4]. When first introduced in NSW however,
POHP was contentious among clinical staff due to its
use of a non clinical ranking system for access to general
dental care [3,5].
Second, the use of social determinants as indicator

variables for such prioritising is based in the hypothesis
of greater acuity of clinical need among indigent popu-
lations when compared with more socially advantaged
groups [6,7]. Subsequently, greater priority is allocated
to individuals from population subgroups where both
international and national research shows the existence
of greater burden of disease when compared to the
total population [8-13]. Such ‘positive discrimination’ is
an attempt to introduce a more equitable system of ac-
cess to care by rationing in the absence of a clinical as-
sessment [14].
Ideally, screening tests are comprised of variables se-

lected quantitatively prior to implementation and evalu-
ation [2,3,15-17] However, as indicators of RSD in the
NSW system were not selected by such means, their
capacity in predictive classification of relative priority
was not estimated prior to state-wide implementation.
However, an evaluation process was incorporated into
the state roll out of POHP. The research issue faced was
whether such a heuristic screening model was clinically
valid. This study reports on the evaluation of the dis-
criminant and predictive validity of the POHP screening
criteria for priority access to general public dental care.

Methods
POHP- an operational overview
POHP triages patients seeking emergency or relief of
pain and general dental care. When a patient calls for
care they are asked by reception staff an open-ended
question “why have you contacted the clinic today?” Pa-
tient responses are checked against a list of possible den-
tally related answers with no prompts for response and
answers catergorised accordingly. They are then re-
corded and processed by an integrated management in-
formation system (MIS), linking POHP prioritisation to
appointment and even individual clinic and clinician
scheduling. All patients are also asked a series of socio-
demographic questions, including RSD questions. The
MIS then uses patients’ responses and answers to calculate
a patient’s relative priority and make an appointment for
treatment. If, whilst waiting for general treatment, a pa-
tient’s condition worsens, they are able to recontact the
clinic and complete the screening tool once again citing
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new or changed symptoms. Potentially patients can then
be triaged into a more acute priority stream.
Patients, who did not report any emergency or relief of

pain need, were considered to be eligible for general den-
tal treatment. Any participants reporting an emergency
need, such as relief of trauma, haemorrhage, swelling,
dentally related pain, or medically compromised patients
with a doctor’s referral were automatically excluded. Such
patients were transferred into a parallel priority dental
treatment triage stream, guaranteeing a “fast track” access
to clinical assessment, between 24 hours and 10 days de-
pending on their condition together with appropriate care.
As such these patients were not included in this validation
sample.
Allocated waiting times for patients seeking general

treatment who reported one or more indicators of rela-
tive social disadvantage and patients reporting no RSD
indicators differ. The maximum wait time allocated
under POHP for persons with general treatment needs
and one or more indicators of relative social disadvan-
tage is 6 months with a minimum wait time of 1 month.
For persons reporting general dental criteria and no
RSD, the minimum waiting time is 7 or more months
with no threshold on waiting time defined. A POHP ex-
pert committee determined these waiting times. Un-
equivocal clinically acceptable wait times for treatment
for any general dental condition have not yet been re-
ported in the literature.

Ethics
Ethics approval was granted by the Human Research Ethics
Committee of the Waiting Time Management Committee
of the NSW Department of Health. Participants gave writ-
ten informed consent before participating.

Participants
This study used a consecutive sample of adult (18+ years
of age) community dental patients holding a current gov-
ernment concession card who contacted clinics requesting
general dental treatment during a maximum recruitment
period of 12 months across 1999–2000. Six community
dental clinics in New South Wales, Australia were selected
to participate, of which three were metropolitan and three
were rural clinics. Clinics were selected to maximise po-
tential responses and subsequently selected on size. All
patients contacting these clinics who reported at least one
of the eligible clinical criteria for general dental treatment
were recruited for the validation study until the required
sample size was achieved. Of the 1200 participants de-
sired, 1006 were recruited of which 610 had matching val-
idation instruments. This resulted in a total sampling yield
of 60.6% of the desired sample size.

Data collection
Two types of self-reported data were utilised in the val-
idation; the primary self-reported data was derived from
the POHP triage screen comprising the indicator ques-
tions of relative social disadvantage and self-reported
general dental screening criteria used. Reception staff
were trained in the delivery of the screening tool and ad-
ministered it when patients telephoned, or presented at
the clinic, requesting dental treatment.
The General treatment screening criteria for priority

for general dental treatment was assessed by asking the
following question “Why have you contacted the clinic
today?” The list of all possible responses is follows:

I have a broken filling
I need a filling
I have bleeding gums
I have a loose tooth
I have a broken tooth
I need an extraction
I have a chipped tooth
I have sore gums
I need a scale and clean
I have mouth ulcers
I need gum treatment
I have a broken denture
My denture needs to be fixed
I have lost my denture
I have a clicking jaw
I have Halitosis (bad breath)
I need a crown and/or bridge
1+ RSD Criteria-additional to clinical criteria
“Are you /do you..?”
Aboriginal/Torres Straight Islander
Have a physical disability
Use a wheelchair
Have a Serious Medical Condition
Have a Serious Medical Condition and take regular
medication
See a doctor regularly
Hospitalised in last 12 months
Have an intellectual disability
A boarding house resident/are homeless/
institutionalised/caravan/hostel resident

Patients could report more than one criterion and the
response format was a dichotomous Yes/No.
Secondary self-reported data instruments used were

the shortened Oral Health Impact Profile (OHIP-14)
questionnaire to evaluate patients reported impact on
quality of life resulting from their dental condition and a
standardised oral epidemiological examination was con-
ducted from which index scores on oral health status
were derived [18].
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All study patients were fast tracked through the public
dental system to minimise possible time related changes
to their clinical dental condition. At the dental appoint-
ment, the examining dentist recorded a normative as-
sessment of patient priority of access to treatment as an
estimated number of months that could reasonably be
waited until dental treatment. Dentists conducting the
standardised dental examinations were not calibrated
and assessed patient priority under the conditions of a
routine clinical assessment. Dentists were blind to the
RSD/ no RSD status of patients. However, indicators for
RSD included physical criteria or Indigenous status,
which may have been either apparent or would be dis-
closed during routine medical history taken during such
a general treatment session.

Statistical and analytic methods
The dependent variable used for the validation was the
dentist’s normative assessment of patients’ priority of ac-
cess to treatment and was dichotomised by months to
be waited before treatment into ≤6 months (PriorityTx)
or 7+ months (no-PriorityTx).
Independent predictor variables came from the general

dental treatment screening tool (see list of responses). A
positive response to one or more indicators of relative so-
cial disadvantage from patients was used by the screening
system to generate priority of access to general dental
treatment. Multiple responses to RSD indicator questions
were not allocated greater weighting by the MIS than a re-
sponse to any one RSD indicator alone. Hence, a positive
response of 1 or more of any of the indicator questions on
RSD derived from the screening tool was collapsed into a
single variable of one or more indicators of relative social
disadvantage (1+ RSD) for analysis.
Bi-variate analysis of associations between the dependent

and independent variables were performed. The Chi-
square test was used to study the statistical significance of
associations between the dependent variable and the 1 +
RSD and general dental screening variables. Two-tailed
P values less than 0.05 were considered significant.
To validate the priority system, significant association

between one or more indicators of relative social disad-
vantage (1+ RSD) and dental assessment of priority of
access to treatment (PriorityTx or no-PriorityTx) was re-
quired to measure the predictive capacity of 1+ RSD as
a screening tool.
Logistic regression models were then used to test the

predictive capacity of 1+ RSD as a screening tool. A uni-
variate logistic regression model was fitted to the data to
analyse the effect of the main independent variable of
interest (1+ RSD) on the dependent variable of priority ac-
cess to treatment ≤6 months (PriorityTx) or 7 +months
(no-PriorityTx) [17,19]. The primary outcome measure is
the predictive power of 1+ RSD as measured by Receiver

Operator Characteristic (ROC) analysis. Further logistic
regression modelling was performed to determine whether
the predictive power of the screening test of 1 + RSD
could be improved through the introduction of other in-
dependent variables collected from the general dental
screening tool and statistical comparisons between the
area under ROC performed [19,20]. Stata Statistical Soft-
ware: Release 8.0 was used for the analysis [21].

Results
Sample characteristics
Persons reporting one or more indicators of relative social
disadvantage were more likely to be male and were signifi-
cantly older than persons not reporting any indicators of
relative social disadvantage (P < 0.001; χ2). There was a sig-
nificant difference between mean number of decayed teeth
present, with persons with No RSD having higher mean
decay scores but no difference between the mean number
of missing or restored teeth and periodontal health scores
between the two groups. See Table 1. Persons with one or
more indicators of relative social disadvantage reported
greater negative impact on their quality of life resulting
from their current dental conditions as measured by mean
total OHIP-14 score (P < 0.001; ANOVA).
Chi-square analysis showed that 81.9% of persons

reporting one or more indicators of relative social disad-
vantage were classified as needing PriorityTx (require
treatment within 6 months) compared to 54.0% of those
not reporting any indicator of RSD (P < 0.001; χ2).
When assessing the predictive validity of 1+ RSD as a

screening tool, using the statistics for determining the
strength of such a test, the sensitivity for one or more
indicators of relative social disadvantage was 0.771. This
indicates that 77.1% of those requiring priority treatment
were identified by the screening tool as needing priority
treatment. Specificity of 0.533 indicated 53.3% of the
true non-priority cases were identified as non-priority by
the screening tool. The positive predictive value of one
or more indicators of relative social disadvantage as a
screening tool indicates that the likelihood that a patient
reporting one or more indicators of relative social disad-
vantage requires priority access to treatment than some-
one not reporting one or more indicators of relative
social disadvantage is 81.9%. See Table 2.

Table 1 Mean oral health summary measure scores
between persons reporting 1 + RSD and No RSD

Decayed
(D)*

Filled
(F)

Extracted
due to

caries (E)

No. teeth
present
(T)**

D/T
ratio

Periodontal
index score

1+ RSD 1.87 7.87 5.23 18.10 0.12 1.58

No RSD 2.41 9.11 4.49 23.19 0.13 1.68

*ANOVA (P < 0.05).
**ANOVA(P < 0.01).
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In addition to persons reporting 1 + RSD, persons per-
ceiving a need for a filling, having a broken filling, hav-
ing a broken denture, needing an extraction and those
not reporting needing a scale and clean were signifi-
cantly more likely to be categorised by the dentist as
PriorityTx; (P < 0.05; χ2). See Table 3.

Regression analysis-Model 1
The nine variables that comprise one or more indicators of
relative social disadvantage were collapsed into one variable
(1 + RSD) and this was used in an unconditional regression
model to determine whether one or more indicators of
relative social disadvantage was indeed a significant pre-
dictor for general treatment PriorityTx see Table 3.
1 + RSD patients had 3.8 (CI 2.6-5.6) times the odds of

being classified as requiring general treatment PriorityTx
than general care patients not reporting any indicators of
RSD (P < 0.001).

Receiver operator characteristics (ROC) – Model 1
ROC regression modeling was done to retrospectively
measure the overall predictive performance of the screen-
ing tool; i.e.: one or more indicators of relative social dis-
advantage. The area under the ROC curve (AUR) is a
measure of the accuracy, or the discriminative capacity of
the screening test and ROC curve analyses shows the
trade off between the differences in sensitivity and specifi-
city of a test. A diagonal reference line (AUR = 0.50) de-
fines points where a test is no better than chance in
identifying priority individuals. The AUR from the univari-
ate regression model using only one or more indicators of
relative social disadvantage as an independent variable in-
dicates that in 65.2% of all occasions a subject who re-
quires priority treatment will have 1 + RSD characteristics
than someone who is not classified as Non PriorityTx see
Figure 1.

Regression analysis-Model 2
To determine whether a more predictive model could be
developed, regression modeling was performed using all
general treatment screening questions, controlling for
sex and age, in addition to one or more indicators of
relative social disadvantage. Table 4 shows the odds ra-
tios generated from a logistic regression of independent
variables in predicting PriorityTx. The model shows that
one or more indicators of relative social disadvantage,
reporting needing an extraction and not reporting needing
a scale and clean are significant predictors of PriorityTx.

Receiver operator characteristics (ROC) - Model 2
Model 2 shows an AUR from the binary regression
model of 72.3% see Figure 2. An AUR between 0.7-0.8
indicates ‘good’ predictive capacity and one or more in-
dicators of relative social disadvantage in addition to
other covariates from the general dental criteria, as a
screening tool lies within this interval. Such a result
suggests that one or more indicators of relative social
disadvantage is a clinically rational and independent
socio-demographic modifier to self-reported treatment
need. The model suggests also that a more accurate
and hence potentially equitable screening can be

Table 2 Predictive value of one or more indicators of
relative social disadvantage for priority access to public
general dental treatment

Dental assessment (observed)

PriorityTx % (n) Non priorityTx % (n)

Predicted 1+ RSD 81.9 18.1

(345) (76)

No- RSD 54.0 46.0

(102) (87)

P < 0.0001; χ2 test. Sensitivity 77.1%, Specificity 53.3%, Positive Predictive Value
81.9% (95% CI, 0.77-0.85) Negative Predictive Value 46.0% (95% CI, 0.39-0.53),
Positive Likelihood Ratio 1.65, Negative Likelihood Ratio 0.48.

Table 3 Proportions of self reported general care
treatment or oral health need within persons categorised
as PriorityTx

N Response† PriorityTx
(row%)

General Treatment Screening
Questions†

I have a broken filling* 83 Yes 63.9

I need a filling* 174 Yes 67.8

I have bleeding gums 7 Yes 42.9

I have a loose tooth 10 Yes 70.0

I have a broken tooth 83 Yes 67.5

I need an extraction* 45 Yes 86.7

I have a chipped tooth 20 Yes 60.0

I have sore gums 18 Yes 61.1

I need a scale and clean** 85 Yes 50.6

I have mouth ulcers 6 Yes 66.7

I need gum treatment 10 Yes 60.0

I have a broken denture** 46 Yes 91.3

My denture needs to be fixed 112 Yes 79.5

I have lost my denture 7 Yes 100.0

I have a clicking jaw - Yes -

I have Halitosis (bad breath) 5 Yes 60.0

I need a crown and/or bridge 10 Yes 60.0

1+ RSD*** 425 Yes 81.9

No RSD 190 Yes 54.0

†Response format: Self reported criterion. Patients could report
multiple criterion.
***(P < 0.001), **(P < 0.01), *( P < 0.05); χ2.
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developed from the available criteria if relative weight-
ings were introduced into priority calculations. Testing
for a significant difference between the Model 1 AUR
and Model 2 AUR shows that Model 2 performs signifi-
cantly better than Model 1 in discriminating between
persons requiring access to priority general treatment
(P < 0.001; χ2) see Figure 2.

Discussion
The pragmatic approach of the NSW Oral Health Branch,
to introduce a heuristically developed priority system for
triaging patients for access to general dental treatment has
been shown in this study to be a valid one. Recognition of
the role of socio-demographic characteristics as potential
predictive covariates in determining an individuals’ priority
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Figure 1 Analysis of Model 1.

Table 4 Unconditional regression model for those requiring treatment < 6 months using 1 + RSD and logistic regression
model for those requiring treatment < 6 months using self-reported oral condition screening criteria and 1 + RSD

Criteria Beta coefficient SE Sig z OR

Model 1

1 + RSD 1.35 0.19 0.000 3.87 (2.65, 5.65)

I have sore gums −0.113 0.529 0.848 0.89 (0.27, 2.85)

I need a scale and clean −1.156 0.086 0.000 0.31 (0.18, 0.53)

I have mouth ulcers −0.013 1.067 0.990 0.98 (0.11,8.22)

I need gum treatment 0.412 1.182 0.598 1.51 (0.32,7.00)

I have a broken denture 1.001 1.540 0.077 2.72 (0.89,8.25)

My denture needs to be fixed −0.121 0.257 0.676 0.88 (0.50,1.56)

I have Halitosis (bad breath) −0.119 0.944 0.911 0.88 (0.11,7.14)

Model 2

1 + RSD 1.302 0.827 0.000 3.67 (2.36,5.71)

I have a broken filling −0.234 0.217 0.393 0.79 (0.46,1.35)

I need a filling 0.141 0.276 0.555 1.15 (0.72,1.84)

I have bleeding gums −0.495 0.546 0.581 0.60 (0.10,3.53)

I have a loose tooth 0.291 0.989 0.693 1.33 (0.31,5.69)

I have a broken tooth −0.049 0.270 0.862 0.95 (0.54, 1.66)

I need an extraction 1.370 1.854 0.004 3.93 (1.56, 9.91)

I have a chipped tooth −0.263 0.379 0.593 0.76 (0.29,2.02)

Sensitivity 81.5%, Specificity 63.4%, Positive Predictive Value 87.2%.
Negative Predictive Value 52.8% (95% CI,) Cut off set at 0.7.
Criteria of having a lost denture, a clicking jaw and a perceived need for a crown and bridge have been dropped from the model due to colllinearity.
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for access to treatment and implementation of dental
screening based on such characteristics is an example of a
broader NSW Health population health strategy aimed at
addressing inequalities and access to health. Arguably,
since it is difficult for health services to make changes to
these social determinants of health, NSW Health, incorp-
orating NSW Oral Health, has aimed to reduce the impact
of social disadvantage in access to healthcare.
The assumption of a lack of homogeneity between pa-

tients seeking public general dental treatment by NSW
Oral Health Branch was a unique public health policy
decision. Growing disparities in income levels, and in-
creasing levels of social exclusion are causing increases
in health inequalities in Australia. This validation study
supports the hypothesis of a social gradient in such in-
equalities even within an already disadvantaged popula-
tion [12,22].
Content and face validity of the POHP screening cri-

teria were established prior to the implementation of
POHP. Spectrum bias potentially driven by both patient
and provider characteristics is perceived to have been
minimised in this validation study due to both the sam-
pling style employed and demographic and geographical
variations between clinics selected [23,24]. The use of
convenience sampling may raise some concerns about
the implications of possible selection bias in the sample
distribution. However, as all patients calling for treat-
ment were consecutively selected, such concern may be
unwarranted. Few standardised criteria for presentation
and interpretation of oral symptoms exist and these are
not determined by ‘gold standard’ measures against
which judgment of either diagnosis and or treatment
can be made [25]. As examiners were uncalibrated, the
issue of verification bias remains unresolved given that

there has always been a high level of discrepancy be-
tween dentist’s opinions in dentistry, as there is in most
medical opinion where objective criterion or gold stand-
ard references do not exist [26-28].
The validity of the clinical assessment as the ‘gold

standard’ measure on which the validation was based is
a contentious one in dentistry. Such interpretation of pa-
tients’ oral health status and hence their relative priority
attributed by practitioners, “operates in the absence of
definitive diagnostic steps and contributes to the exten-
sive variation among practitioners when they are asked
to provide caries diagnosis or number and type of proce-
dures and even teeth involved” [26,27,29-31]. However,
the literature suggests that although low correlations be-
tween practitioners’ determination of disease presence,
severity and treatment of individuals remains problem-
atic in predicting treatment plans, such correlations may
be useful in predicting resource supply or formulating
broad public health policy decisions [13,32]. The appli-
cation of epidemiological data in health services evalu-
ation in an attempt to engender or validate evidence-
based decision making for planning, administration and
evaluation is relatively underdeveloped. However, as ac-
cess to treatment is the issue under investigation in the
POHP evaluation, and not the appropriateness of treat-
ment subsequently received, then such statistical correl-
ation at this level of analysis appears valid [26,27,33-36].
The lack of mutually exclusive indicator variables in

defining 1 + RSD and need for general dental treatment
has meant that issues of the potentially compounding
nature of 2 or more characteristics of RSD and/or 2 or
more general treatment screening criteria have not been
built into the system. It is therefore recommended that
further testing of weights derived from beta coefficient
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values from regression Model 2 and relative differences
between 1 + RSD categories might prove to be useful in
developing a more targeted or accurate model for
screening [37]. Thus, it may increase the future sensitiv-
ity and specificity of the screening test and improve pri-
ority ranking of public dental patients.
The literature is unequivocal that RSD is a risk factor

for poorer health outcomes and that indigent popula-
tions suffer greater morbidity and contribute dispropor-
tionately to the burden of disease estimates for chronic
diseases [8,22,38]. This pragmatic policy decision is sup-
ported by and lends support to the concept of a social
gradient in health; that the most deprived persons even
within an already deprived population, have greater gen-
eral health treatment needs [39]. Classification by clin-
ical staff of greater priority of access to oral health care
required by the most disadvantaged persons (those
reporting 1 + RSD) and significantly higher mean scores
of reported social impact suggest that such persons have
greater normative need and that the subjective social im-
pact experienced from their then current oral health sta-
tus is greater for these persons.

Conclusions
Various authors have explored the potential use of sub-
jective oral health status measures in predicting oral
health treatment need. While statistically significant as-
sociations between clinical indicators and subjective
measures have been reported in the literature, the
strength of associations between normatively assessed
oral health need and subjective oral health status are not
robust [32,39-43]. This validation study suggests that in-
dicators of relative social disadvantage in conjunction
with reported subjective oral health treatment need and
oral health status can be used as a proxy measure for
relative priority for access to general dental treatment.
Such an outcome may be in part due to the fact that the
population under observation in this validation was not
asymptomatic and hence engendered greater discrimina-
tive and predictive power to the test [44]. Performance
of the screening operates better than chance alone, or
chronological queuing, which did not discriminate rela-
tive oral health need between patients seeking general
dental care in NSW public dental clinics. Plans by NSW
Oral health to further develop, test and incorporate rela-
tive weightings to generate greater allocate efficiency for
access to general dental care and possibly better oral
health outcomes, are supported by this validation.

Competing interests
The author is an employee of ARCPOH at the University of Adelaide.

Acknowledgements
All NSW Health personnel in who participated in the collection of data for
this evaluation. Their time is greatly appreciated.

Received: 14 February 2013 Accepted: 21 February 2014
Published: 4 March 2014

References
1. George S, Read S, Westlake L, Fraser-Moodie A, Pritty P, Williams B:

Differences in priorities assigned to patients by triage nurses and by
consultant physicians in accident and emergency departments.
J Epidemiol Community Health 1993, 47(4):312–315.

2. Adams P: Clinical priorities. Points make prizes. Health Serv J 1999,
25(109):30–31.

3. Feinstein AR: Misguided efforts and future challenges for research on
“diagnostic tests”. J Epidemiol Community Health 2002, 56(5):330–332.

4. Hadorn DC: Setting priorities on waiting lists: point-count systems as
linear models. J Health Serv Res Policy 2003, 8(1):48–54.

5. Slevin M, Plant H, Lynch D: Who should measure quality of life, the doctor
or the patient? Br J Cancer 1988, 57:109–112.

6. Harris E, Hyde J, Simpson S: NSW Health and Equity Statement. CHETRE:
Sydney; 2001.

7. Davis P: Culture, inequality and pattern of dental care in New Zealand.
Soc Sci Med 1981, 15a:801–805.

8. Berkman LF, Kawachi I (Eds): Social Epidemiology. New York: Oxford
University Press; 2000.

9. Commonwealth Department of Health: National Health Strategy (Australia)
Enough to Make You Sick. How Income and Environment Affect Health.
Melbourne: Research Paper No. 1; 1992.

10. Marmot M, Ryff CD, Bumpass LL, Shipley M, Marks NF: Social inequalities in
health: Next questions and converging evidence. Soc Sci Med 1997,
44(6):901–910.

11. Marmot MG: Tackling health inequalities since the acheson inquiry.
J Epidemiol Community Health 2004, 58(4):262–263.

12. Marmot M, Wilkinson RG: Psychosocial and material pathways in the
relation between income and health: a response to Lynch et al. BMJ
2001, 322(7296):1233–1236.

13. Elderton RJ, Nuttall N: Variation among dentists in planning treatment.
Br Dent J 1983, 154(7):201–206.

14. Coulter A, Ham C (Eds): The Global Challenge of Health Care Rationing.
Buckingham: Open University Press; 2000.

15. Altman DG, Royston P: What do we mean by validating a prognostic
model? Stat Med 2000, 19(4):453–473.

16. Hadorn DC, Holmes AC: The New Zealand priority criteria project. Part 1:
overview. BMJ 1997, 314(7074):131.

17. Feinstein A: An analysis of diagnostic reasoning. 3. The construction of
clinical algorithms. Yale J Biol Med 1974, 47(1):5–32.

18. Slade G: Derivation and validation of a short-form oral health impact
profile. Community Dent Oral Epidemiol 1997, 25(4):284–290.

19. Steyerberg EW, Harrell FE Jr, Borsboom GJ, Eijkemans MJ, Vergouwe Y,
Habbema JD: Internal validation of predictive models: Efficiency of some
procedures for logistic regression analysis. J Clin Epidemiol 2001,
54(8):774–781.

20. Lim WS, Lewis S, Macfarlane JT: Severity prediction rules in community
acquired pneumonia: a validation study. Thorax 2000, 55(3):219–223.

21. StataCorp: Stata Statistical Software: Release 8.0. College station. TX: StataCorp
LP; 2003.

22. Baum F: The New Public Health. An Australian Perspective. 3rd edition.
Melbourne, Australia: Oxford University Press; 2000.

23. Ransohoff D, Feinstein A: Problems of spectrum and bias in evaluating
the efficacy of diagnostic tests. N Engl J Med 1978, 299(17):926–930.

24. Ransohoff DF: Challenges and opportunities in evaluating diagnostic
tests. J Clin Epidemiol 2002, 55(12):1178–1182.

25. Phelps C, Hutson A: Estimating diagnostic test accuracy using a ‘fuzzy’
gold standard. Med Decis Mak 1995, 15:44–57.

26. Bader J, Shugars D: Variation in dentists’ clinical decisions. J Public Health
Dent 1995, 55(3):181–188.

27. Bader J, Shugars D: What do we know about how dentists make
caries-related treatment decisions? Community Dent Oral Epidemiol 1997,
25(1):97–103.

28. Bland JM, Altman DG: Statistics notes: validating scales and indexes.
BMJ 2002, 324(7337):606–607.

29. Walter SD, Irwig L, Glasziou PP: Meta-analysis of diagnostic tests with
imperfect reference standards. J Clin Epidemiol 1999, 52(10):943–951.

Jones BMC Health Services Research 2014, 14:106 Page 8 of 9
http://www.biomedcentral.com/1472-6963/14/106



30. Walter SD, Mitchell A, Southwell D: Use of certainty of opinion data to
enhance clinical decision making. J Clin Epidemiol 1995, 48(7):897–902.

31. Hui SL, Zhou XH: Evaluation of diagnostic tests without gold standards.
Stat Methods Med Res 1998, 7:354–370.

32. Irwig L, Bossuyt P, Glasziou P, Gatsonis C, Lijmer J: Evidence base of clinical
diagnosis: Designing studies to ensure that estimates of test accuracy
are transferable. BMJ 2002, 324(7338):669–671.

33. Reisine S, Locker D: In Social, psychological and economic impacts of oral
conditions and treatments. 1st edition. Edited by Cohen LK, Gift HC.
Copenhagen: Munksgaard; 1995:33–72.

34. Reisine S: Dental disease and work loss. J Dent Res 1984, 63:1158–1161.
35. Reisine S: Dental health and public policy: The social impact of dental

disease. Am J Public Health 1985, 74:27–30.
36. Allen P: Assessment of oral health related quality of life. Health Qual Life

Outcomes 2003, 1(1):40.
37. Harrell F: Regression coefficients and scoring rules. J Clin Epidemiol 1996,

49(7):819.
38. Alderson P: Theories in health care and research: The importance of

theories in health care. BMJ 1998, 317(7164):1007–1010.
39. Marmot M: Inequalities in health. N Engl J Med 2001, 345(2):134–136.
40. Atchison K, Dolan T: Development of the Geriatric Oral Health

Assessment Index. J Dent Educ 1990, 54:680–687.
41. Locker D, Slade G: Association between clinical and subjective indicators

of oral health status in an older adult population. Gerodontology 1994,
11:108–114.

42. The emerging field of oral health-related quality of life outcomes
research. In Measuring Oral Health and Quality of Life. Edited by Cohen L.
North Carolina: University of North Carolina: Chapel Hill: University of North
Carolina, Dental Ecology; 1997.

43. Cohen L, Jago J: Toward formulation of socio-dental indicators. Int J
Health Serv 1976, 6:681–698.

44. Knottnerus JA, Leffers P: The influence of referral patterns on the
characteristics of diagnostic tests. J Clin Epidemiol 1992, 45(10):1143–1154.

doi:10.1186/1472-6963-14-106
Cite this article as: Jones: An evaluation of the discriminant and
predictive validity of relative social disadvantage as screening criteria
for priority access to public general dental care, in Australia. BMC Health
Services Research 2014 14:106.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Jones BMC Health Services Research 2014, 14:106 Page 9 of 9
http://www.biomedcentral.com/1472-6963/14/106


	art_10.1186_1472-6963-14-106.pdf
	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	POHP- an operational overview
	Ethics
	Participants
	Data collection
	Statistical and analytic methods


	Results
	Sample characteristics
	Regression analysis-Model 1
	Receiver operator characteristics (ROC) – Model 1
	Regression analysis-Model 2
	Receiver operator characteristics (ROC) - Model 2

	Discussion
	Conclusions
	Competing interests
	Acknowledgements
	References


