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SUMMARY

In recent decades, many dental researchers and teachers have questioned the traditionally

held belief that dental treatment cures caries and restores patients' dentitions to a state of

health similar to that which they possessed before the onset of caries. Much of the research that

has been prompted by this questioning of the beliefs of our profession has been aimed at

determining the sequelae of regular, traditional dental treatment. The results of this research,

primarily into the practices of the General Dental Service of the British National Health

Service, have demonstrated that the amount of treatment that individuals receive is affected by

such factors as the frequency with which they attend a dentist for assessment, the frequency with

which they change their dentist, and the dentist they choose. These factors, together with new

carious lesions and the failure of existing restorations, all combine to determine the amount

of dental treatment that a patient receives.

The present study was a retrospective document survey which had as its aim the

investigation of the effects of the above factors on the amount of treatment received by a group

of individuals and the consequent changes in dental health experienced by them. The study

population was drawn from members of the Royal Australian Air Force serving at RAAF Base

Edinburgh, South Australia, during 1988. The data collected included demographic information

on the subjects, and their complete dental treatment history for a duration of between ten and

sixteen years. These data were then tested for trends in the amount of treatment received, the

resulting changes in dental health (as measured by the DMF and T-Health Indices), and

restoration longevity.

Within the RAAF population investigated, the results of this study demonstrate a slow,

but inexorable, reduction in the dental health of individuals receiving regular dental treatment.

This reduction is slowed as the subject gets older, but does not appear to be affected

significantty by any of the factors identified in the British research. Similarly, this study does not
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show any of the effects that were demonstrated on the amount of treatment received in the

NHS, although some individuals received much more expensive care without having significantly

more restorations placed. These results should also be considered in the light of a low

restoration replacement rate, their median longevity (regardless of material or class) being in

the order of 14.2 years. Additionally, it is worth noting the differences between the RAAF

dentists and those in the NHS, especially in terms of their respective forms of remuneration. It

is likely that the influences of the fee-for-service environment in the British studies are quite

different from those acting on the salaried dental officers in the RJA'AIì.

The conclusions that may be drawn from this study tend to support the new philosophies

that form the basis of the minimal intervention operative dentistry. Although these results do

not demonstrate the effects of examination frequenry, and of changing dentist, that might have

been expected in the light of the NHS studies, they do show a steady reduction in both the

amount and quality of dental hard tissues in individuals receiving regular, traditional dental care.

This reduction is apparent even in an environment of low restoration replacement rate, a factor

which has been implicated in driving the cycle of dental treatment and retreatment. Thus, higher

rates of dental health change may be related to higher restoration replacement rates.

Consequently, more research is needed in other populations to test the effects of factors

influencing the amount of treatment received and the subsequent changes in dental health.
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1. INTRODUCTION

¡, 1ì

1.1 Philosophy.

Dentistry has traditionally concentrated on the surgical treatment of hard tissue lesions.

Only in recent decades has the profession broadened its outlook to fully embrace all aspects of

oral disease, and to understand the aetiolory of both caries and periodontal disease. However,

operative dentistry, as practised by most dentists, has changed little from the pattern that GV

Black defined at the beginning of this century, despite rapid and wide ranging advances in the

equipment and materials that are used in modern dentistry.

Black developed a system of classification for carious lesions and a set of principles for

cavity preparation, filling a vacuum in the understanding and practice of operative dentistry.

These principles were purely empirical, and were not tested. Ilowever, Black's influence, and

that of his son, was sufficient to shape the development of dental teaching in the United States

during its infancy, and thus dictate the way that dentistry was to be practised throughout the

western world. Consequently, the concepts of "extension for prevention" and the equating of

restorations with dental health became firmly entrenched, as did the idealistic standards for

restoration adequacy that were propounded by the mechanistic approach of the North American

and other dental schools.

This equating of restored teeth with dental health has occurred despite the fact that

usually the best techniques and materials can only poorly, and temporarily, replace hard tooth

tissues, and often do not restore the structural integrity of a damaged tooth. All dental

restorations have a finite life expectancy, and when they are replaced, generally result in more

extensive restorations (Elderton,1975;Mount, 1978). Within this context, of cycles of placement

and replacement of restorations and of increasing restoration size, the question must be asked:

does restorative dental intetvention necessarily lead to improved dental health?
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1.2 Factors Influencing the Amount of Treatment Received.

Data on the frequency and amount of dental treatment received by individuals are often

difficult to obtain for large populations. Such research requires the co-operation of large

numbers of dentists and patients. Therefore, it is not surprising that much of this research has

been done in government dental schemes, most notably in the National Health Service (NHS)

of Great Britain.

The major influencing factors on the amount of dental treatment received by patients,

displayed by the research into the NHS, can be outlined as follows:

a. patient factors,

b. frequenry of attendance,

c. frequency of changing dentist, and

d. the effects of variation between dentists.

L.2.L Patient Factors.

Patient factors, such as oral hygiene status, the level of bruxism, and likely motivation

levels, have been understood to be important in predicting the success of dental treatment, and

also the likelihood of further treatment being required.

Nuttall (198aa) investigated some of the factors that characterise dentally successful and

unsuccessful adults. In his study, he followed the dental experience of.720 adults who had taken

part in the 1978 Adult Dental Health Survey of the United Kingdom, and who had given

permission for the information concerning them to form the data base of a longitudinal study

of dental care. These data were then processed in the manner described by Elderton (1983).

Dentally successful adults were defined as those who were likely to remain dentate

beyond the age of 65, while dentally unsuccessful adults were those who were likely to be

edentulous by the age of 45. While these definitions appear to be arbitrary, they were based on

the epidemiological data obtained from the L978 survey. Using these criteria, of the 720 subjects

in the longitudinal study group, 6L were classed as dentally successful and 83 as being dentally
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unsuccessful. These subgroups were then followed for three years, assessing their:

a. subsequent dental behaviour and treatment; and

b. attitudes, dental knowledge and reported behaviour.

After three years, over half of the subjects in both subgroups had sought dental care

(56Vo of the successful population and 57Vo of those classified as unsuccessful). It is interesting

to note that there was a sizable portion of both subgroups that did not seek treatment during

the study period. Of those who did see a dentist during the three-year period of the study, the

dentally unsuccessful adults were more likely to have teeth extracted, having atotal of 52 teeth

extracted in the group over the three years, as opposed to seven extractions in the successful

group. In addition, four dentally unsuccessful adults had one arch rendered edentulous and one

had all remaining teeth extracted.

The attitudes, dental knowledge and reported behaviour of the subjects were assessed

by their responses to the interview questionnaire that formed part of the data collected in the

1978 Adult Dental Health Survey of the United Kingdom. There was a wide variation in the

responses to these questions within the groups under study. As a result of the small samples

involved, this wide range could be expected. Despite this, however, some of the results were

significant. Nuttall found that the dentally unsuccessful group were less likely to claim that they

visited a dentist regularly, and that they would attribute this irregularity to a dislike or fear of

dental treatment. They were also less likely to have restorative treatment, preferring to have

aching teeth extracted rather than submitting themselves to the trauma of operative dentistry.

Fewer of the unsuccessful group could recall ever receiving any preventive advice from a

dentist, and they were less likely to be upset by the prospect of full dentures. Nuttall concluded

that the dentally unsuccessful people dislike interventive dental treatment and will avoid it at

all costs, postponing visits to the dentist until they can no longer do so. He also felt that these

individuals constituted a high risk group.
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While Nuttall's study deals primarily with the success or otherwise of an individual

remaining dentate into old age, the two subgroups defined by the study can also be seen as the

extremes of a continuum, describing the personality factors that might contribute to, or detract

from, the dental health of an individual. In such a case, the individual's motivation to maintain

a healthy dentition and their level of dental anxiety, will ultimately shape their attitudes to, and

usage of, dentistry.

1,2.2 ßrequency of Attendance.

The frequency with which people attend for dental treatment is again dependant on the

personality features discussed earlier, that is, motivation and level of anxiety, as well as other

factors such as the individual's financial status. Studies in the NHS remove financial

considerations to a great degree, although there are costs to all but totally exempt patients.

Studies by Nuttall (1984b) and Eddie (1984) have attempted to assess the relationship between

frequency of attendance and dental treatment.

Eddie investigated the relationship between claimed and actual attendance in the

General Dental Service (GDS) in Scotland and, as a related topic, made some observations

about the dental status and level of treatment received by the study population. Her study

compared the attendance pattern of the 720 subjects from the Scottish cohort of the L978 Adult

Dental Health Survey of the United Kingdom, who gave permission for their dental treatment

patterns to be analyzed as part of a longitudinal study of dental treatment. This population

was divided into three groups:

a. frequent attenders (at least one visit a year, and no gap of greater than 18

months),

b. infrequent attenders, and

c. non-attenders (who only attended a dentist for treatment for the relief of pain).

This actual attendance was then compared with the attendance frequency claimed by

respondents in the interview portion of the Adult Dental Health Survey. Not surprisingly, Eddie
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found little correlation between reported and actual attendance. However, she did conclude that

frequent attenders had more teeth than infrequent and non-attenders and, therefore, healthier

dentitions. The former group had fewer missing or decayed teeth, but more restored teeth. They

also had fewer sound teeth, which could be interpreted as having a negative effect on dental

health.

Nuttall's work involved the same population, and sought to assess the relationship

between attendance frequency and the amount of dental treatment received. His study followed

the treatment history of these 720 subjects for five years, and classified them as either:

a. frequent attenders (yearly visits to the dentist, with no gaps in excess of 18

months), and

b. infrequent attenders (at least one visit during the five year period).

Of the 720 subjects of the longitudinal study, L16 qualified as frequent attenders and 388 as

infrequent attenders. The remainder were eliminated from the study. Nuttall found that

frequent attenders had, on average, more than one and a half times as many fillings as

infrequently attending subjects and, during the course of the study received more restorations

but fewer extractions. He also noted that the average benefit of frequent attendance was that

these subjects tost 0.8L fewer teeth over the five year life of the study.

Both of these studies demonstrate a benefit in seeking regular dental treatment, although

it may only be a temporary one. However, the woñh of thß benefit ß debatable when the cost is

assessed.If, by using a coarse measurement of dental health, such as the number of teeth

retained, the cost of such a benefit is a largely restored dentition with fewer sound teeth, and

the likelihood of continuing cycles of restorative treatment, then the question must be asked:

is the benefit worth the cost?

L.2.3 Frequency of Changing Dentist.

People change their dentist for a variety of reasons. They may dislike or mistrust a

practitioner for a purely personal reason, or they may change their dentist because of a
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recommendation from a friend or relative, or because they move their place of work or

residence, or because their dentist moves his practice or retires. In any of these cases, there is

a discontinuity in their dental care, and the new practitioner is at a disadvantage as he is often

unaware of much of the patient's previous dental history.

Davies (1984) investigated the effects of changing one's dentist in the General Dental

Service in Scotland. She used the population of frequent attenders outlined above (Nuttall

1984b), and followed the dental treatment histories of these LL6 individuals for five years.

During this time, 60 of these subjects changed their dental practitioner at least once, although

only L5Vo of these changes were related to a change of address. In her study, Davies found that

those subjects who changed their dentist receíved almost twice as much restoratíve treatment as those

who remained with the same practítioner. This increase could not be explained by differences in

age or dental status between the two groups. She concluded that steps should be made to

encourage continuity of treatment in the GDS in Scotland. It would seem that dentists have

different assessment criteria when they are examining new patients.

Nuttall and Elderton (1.983), when discussing treatment decisions in restorative dentistry,

have suggested that dentists are more critical of work that is not their own. The same study

noted that 54%o of the decisions made, related to re-filling teeth that had been previously

restored, even though subsequently in 40Vo of these cases no evidence of caries was found

(Elderton 1984). As it is unlikely that the study population, in this case of L8 dental students,

would have mouths full of defective restorations, the only remaining explanation is that dentists

have little faith in the skill of their colleagues. This observation would help to explain the

increase in treatment noted by Davies.

2,2.4 Y ariations Between Dentists.

Contributing to the effects noted by Davies is the diagnostic variability of dental

practitioners. This variation in clinical judgement arises from differences in training, experience

and philosophy, and can result in wide ranging differences in the diagnosis, planning and
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treatment given to patients.

This variability has been noted in one study that has been the subject of a series of

papers in the professional literature (Elderton & Nuttall, 1983; Nuttall & Elderton, 1983;

Elderton, 1984). In the study, 18 first year dental students were examined by 15 different

dentists who were asked to provide a treatment plan for each subject. The results were

somewhat startling. Not only was there a wide variation in the treatment plans from different

dentists, but there was also little agreement between operators as to which surfaces required

restoration. Only 55Vo of the decisions to fill a tooth were based on a positive diagnosis of

caries, while replacement of restorations of supposed dubious integrity, without evidence of

caries, accounted for a further 227o of restorative decisions. In addition, the total number of

tooth surfaces planned for restoration varied between 20 to 153, with or:Jry 4l7o of the

restorative decisions being made by a majority of dentists. In fact, some sizable carious lesions

were not planned for restoration at all, while treatment was often felt necessary in cases where

preventive measures might have sufficed, or where there was no evidence of caries or other

reason to replace the existing restoration. The latter situation has already been cited, where of

the 5470 of decisions involved re-restoring a surface,40Vo proved subsequently to be unfounded

on the basis of caries.

The study discussed above raises some important questions regarding the way that

dentists diagnose disease, assess existing restorations, and plan treatment. It also further

reinforces the need for thorough examinations and strict diagnostic criteria, rather than the

more idiosyncratic approach that this study exposes. Finally, it raises questions regardíng the

necessity of much of the restorafive treatment provided today.

1.3 Unnecessary Dental Treatment.

Do dentists fill teeth unnecessarily? The answer to this question is, in all probability, yes.
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This is not to say that such overtreatment is rampant or deliberate, but evidence does

indicate that a significant amount of unnecessary treatment is performed. This question was the

subject of a discussion by Dowell and colleagues in 1983. They reviewed a number of studies,

mainly pertaining to children, and noted that on the basis of the differing results from

epidemiological and clinical studies, unnecessary treatment was being provided. While they

acknowledged that child studies might not be relevant to all age groups, they did conclude that

three major causes of over treatment were possible. These were:

a. problems associated with incorrect diagnosis,

b. treatments resulting from a reparative treatment philosophy, and

c. deliberate overtreatment for financial gain.

The question of unnecessary dental treatment in the NHS attracted such public interest

and professional concern in Britain during the early 1980's, that a Committee of Enquiry was

commissioned by the British government in December 1984. Their report was published in

1986. While this committee was primarily concerned in overtreatment as a method of

defrauding the NHS, and in developing procedures to detect the provision of unnecessary

treatment and for penalising fraudulent dentists, they did note that much of the evidence

presented to them did not differentiate between deliberate overtreatment, and treatment

provided as a result of an "outmoded" treatment philosophy. In fact, they believed that thís latter

cause was by far more prevalent than deliberate overtreatment for financial gain. The report then

went on to discuss the work of Elderton and his colleagues, and made the following

recommendations regarding possible solutions to this dilemma:

a. standard criteria for placement and replacement of restorations should be

developed,

b. dentists should be encouraged to undertake regular postgraduate training to

maintain currency in their profession, and
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c. evidence of incompetence arising from an outdated philosophy should be referred

for appropriate disciplinary action.

The committee stressed the need for the change to a preventive, minimally invasive,

philosophy. This is especially important in the dental schools, where the future direction of the

profession is determined. They also felt that the public should be made more aware of the need

to seek preventive rather than restorative treatment, and of the factors, such as those revealed

by the work of Davies, which may render them more vulnerable to unnecessary treatment. They

concluded that unnecessary dental treatment was a significant problem, but not one prevalent

enough for the public to lose faith in their dental practitioners.

1.4 Dental Treatment Failures.

Any item of restorative dental treatment has a finite life expectlîc!, and consequently,

will fail and require replacement. Patient factors, operator factors, and properties of the

restorative materials used will affect the longevity of any restoration. For many years, dentists

have embraced the concept of the "permanent" restoration, despite considerable research which

demonstrates a situation quite the contrary. In fact, replacement of exßting restorations cottsumes

a considerable amount of the werage dentist's working day. Nuttall (1984b) found that

replacement dentistry accounted for two thirds of the treatment requirements of his sample,

and Marynuik and Kaplan (1986) put this figure at 7'J.Vo of restorative treatment.

In another study, Richardson and Boyd (L973) noted that dentists in British Columbia

replaced an average of 6.6 amalgam surfaces a day. When they repeated this study some 12

years later (Boyd and Richardson, L985) this statistic remained unchanged, despite a reduction

in the incidence of caries, and improvements in both the restorative material (amalgam) and

preventive measures available to patients and dentists.

Elderton (1976a) and Allan (1969) have both put the rate of restoration inadequacy at

about one third of the restorations present in a patient's mouth at a given time. This rather
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pessimistic view, combined with the rate at which these restorations are replaced (Richardson

and Boyd, 1973; Boyd and Richardson, L985), and with the portion of daily work that such

replacement occupies, must lead to the conclusion either that something is intrinsically wrong

in the way dentists restore teeth, or that there are flaws in the definition of restoration failure.

It has been noted that many restoration failures can be attributed to poor cavity

preparation (Allan, t969; Elderton, L976b) or to poor handling of restorative materials (Easton,

L94L).In regions of low dentist to population ratios and high caries rates, workload pressures

and time constraints could be blamed for some of these problems. Flowever, the modern

western experience differs considerably from this state, and the profession at large, and

individual practitioners in particular, have a responsibility to maintain the highest standards of

skill and professionalism.

In their original study, Richardson and Boyd (1973) questioned the concept of the "ideal"

restoration, noting that the ideal is rarely, if ever, achieved. Consequently, less experienced or

less scrupulous operators might be excessively zealous in replacing so called "defective"

restorations. This is reflected in the findings of Elderton (198a) and Mjor (1981), who found

that many restorations were replaced where there was no demonstrable pathological lesion

present.

Thus, the problem and its solution may lie in the institutions that teach new members

of the profession. This topic was dealt with by Boyd and Richardson (1985), where they made

a number of recommendations regarding possible changes to dental school curricula aimed at

focusing decision making, in cases where replacement of a restoration was being considered, on

using minimally invasive techniques.

1.5 Dental Health.

Health is a highly individualised and abstract concept, the perception of which is very

much coloured by the individual's experience and cultural background. The World Health
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Organization (WHO) defines health as "a state of complete physical, mental and social well-

being and not merely the absence of disease or infirmity" (WHO, L965). Other definitions relate

optimal health with the individual's ability to function in an ecological and sociological system

(Purola, 1972; Wylie, 1970). These definitions are rather broad, attempting to maintain some

relevance to most situations. However, their major failing is the near impossibility of

transforming them to operational situations (Barenthin, 1975).

The concept of dental health is equally abstract. Dental Health is defined by the WHO

as a "state of complete normality and functional efficiency of the teeth and supporting structures

and also of the surrounding parts of the oral cavity and of the various structures related to

mastication and the maxillofacial complex" (WHO, 1965). Other definitions relate optimai

health with the individual's ability to function in an ecological and sociological system (Purola,

1972;WyLie, 1.970). These definitions are rather broad, attempting to maintain some relevance

to most situations. Flowever, their major failing is the near impossibility of transforming them

to operational situations (Barenthin, 1975).

The concept of dental health is equally abstract. Dental Health is defined by the U/HO

as a "state of complete normality and functional efficiency of the teeth and supporting structures

and also of the surrounding parts of the oral cavity and of the various structures related to

mastication and the maxillofacial complex" (WHO, 1965). It is obvious that in a complex system

of interacting and changing factors such as the masticatory system, a state of complete normality

and functional efficiency is a difficult ideal to attain, let alone maintain. More realistically,

satisfactory dental health might be described as a "masticatory system that is functionally

adequate, aesthetically pleasing to the individual, and free from discomfort and disease"(Smales,

1976). While this is a much simpler definition of dental health it, like the others, suffers from

the same difficulties in translation into an operational assessment system.

11



1.5.1 Measuring Dental Health.

A state of health is very much an individual thing and, as such, very difficult to quantify.

In general, all indices of health tend rather to be measures of disease, which is much more

easily defined and measured. The same situation exists in measuring dental health status. White

indices exist for quantifying and analyzing dental disease, there are no simple measures of

acceptable aesthetics or adequate function. Thus, in attempting to study dental health, these

factors must be considered to remain constant, or at best, derivative from a more basic factor

that can be measured.

Cohen and Jago (L976), in a review of dental health indices, listed a wide range of

measurements associated with dental health. The following discussion will cover some of the

dental heatth indices that have been suggested, with special emphasis being given to the main

indices measuring the health of hard dental tissues, as these are the most affected by restorative

dental treatment.

1.5.1 (a) DMF Indices.

The DMF (for decayed, missing and filled) Index can be used to measure either the

number of teeth, or the number of tooth surfaces, that are affected, or have been affected, by

decay. DMFI or DMFS scores have been used extensively in epidemiological studies of dental

caries, but have some major drawbacks when attempts are made to use them in assessing dental

health. As noted above, this index measures disease experience rather than health. In addition,

the index assumes that missing teeth are absent due to caries, and makes no qualitative

distinction between restored and carious teeth. These shortcomings degrade the accuracy of the

index in the measurement of dental health. However, if it is assumed that tooth units, be they

sound, restored or carious, form the basis of a functional, aesthetic and pain free dentition, then

the DMF index could be a guide to health status.

It is due to the inadequacies in the DMF score that researchers have attempted to

develop new indices that can be used more accurately in the assessment of dental health.
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1.5.1 (b) Improving the DMF Index: The T-Health Score.

In a paper on improvements on the DMF Index, Sheiham et al., (1987) proposed two

alternatives: the number of functional teeth, which included all sound and filled teeth; and the

T-Health (for tissue health) Score, which measured the total remaining sound tooth structure

present. The functional measure made no distinction between sound teeth and teeth that were

filled but otherwise sound. Therefore, this index continues to support the equating of

restorations with health, and does not make any allowances for preventive philosophies. In

contrast with this, is the T-Health Score. This index allows for differentiation between sound

teeth, filled but otherwise sound teeth, filled but carious teeth, and teeth with carious lesions.

Although the weightings of the various classes were only set arbitrarily, there was a realization

that a sound tooth should be considered more valuable than one that is carious, or one that is

restored. The implicit value judgment associated with this score, that is, the worth of sound

tooth structure, parallels the emphasis on prevention and minimal intervention that has been

stressed in recent times by, for example, the Committee of Enquiry into Unnecessary Dental

Treatment. As such, this index can also be used as a measure of dental health, as sound tooth

structure can be seen to be the basic unit of functional, aesthetic and pain free dentitions.

1.6 Dental Treatment and Dental Health: A Hypothesis.

As previously discussed, dental health has been variously defined, and often in terms that

are somewhat unrealistic. For the purpose of this discussion, the definition of dental health

proposed by the author will be adopted, that is:

"dental health can be consídered in terms of afunctional, aesthetic, and comfortable

dentítion."

Within this definition, it will be assumed that sound dental tissues constitute the basis of healthy

dental systems.
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To a greater or lesser degree, both caries and restorative dentistry tend to reduce the

total amount of sound tooth structure that comprises a subject's dental apparatus. This loss of

structural integrity can lead to further destruction from fracture, and it has been shown that

restorations tend to increase in size each time that they are replaced, thus further weakening

the tooth. The work of Elderton, Nuttall and Eddie cited above, has shown that factors such

as the frequency of visits to the dentist, frequency of changing dentists, and variations in

treatment planning by dentists all tend to increase the amount of treatment that an individual

receives. The effect of this treatment is further compounded by the inevitable failure of these

restorations, and the consequent cycles of placement and replacement, and increasing

restoration size and complexity.

The logical consequence of these effects is the gradual destruction of dental hard tissues,

and their replacement with materials that are, at best, poor substitutes for the real thing. Thus,

there is a reduction in the integrity of the basic units of dental function and aesthetics, which

must lead to a degradation in dental health as defined earlier, and the conclusion that dental

treatment does not "cìJre" dental disease but, at best, merely prolongs the process of destruction.

Consequently, this project was designed to test the hypothesis proposed in this section

by investigating the interrelationships between dental disease, dental treatment and dental

health.
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2. AIMS

The previous chapter has described the dilemma facing modern dentistry: that is,

although traditional belief has held that dental treatment cured caries and restored a patient's

dentition, research in recent years has strongly questioned this belief and suggested that

traditional operative dentistry has failed in it's primary aim. Consequently, some of the factors

that seem to drive the dental treatment treadmill have been described, these being:

a. patient factors,

b. frequency of attending the dentist,

c. frequency of changing dentist, and

d. the innate variability of dentists' treatment planning decisions.

These factors, and new caries and the failure of existing restorations, all combine to determine

the amount of dental treatment that a patient receives.

The aim of the present study ß to ínvestigate the influence of such factors on the dental

treatment received by a group of patients and the consequent changes in the dental health of these

individuals as measured by the DMF and T-Health indices.
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3. METTIODS

3.1 Introduction.

The study is a retrospective document based survey aimed at investigating the

interrelationships between dental disease, dental treatment and dental health. The major

variables that have been considered are:

a. the T-Health score,

b. the DMF indices,

c. treatment costs and quantities,

d. restoration failure rates,

e. the frequenry at which subjects receive treatment, and

f. the frequenry with which subjects change their dentist.

3.2 Subject Groups and Sample Selection.

Subjects were drawn from the population of permanent members of the Royal Australian

Air Force (RAAF). For convenience, the personnel serving at RAAF Base Edinburgh were

assumed to be representative of the RAAF as a whole.

To ensure that an adequate treatment history was available for study, only patients for

whom a continuous treatment record of at least ten years' duration were eligible for selection.

The sample was then selected by taking every sixth name from an alphabetical list of eligible

subjects, that is, from the population of RAAF personnel then serving at Edinburgh who had

enlisted prior to July 1978. The ma:rimum duration of the study was determined by the

documentation system currently in use in the RrqAIì which was introduced in 7972, effectively

limiting the length of the study to L6 years.

The study group was further divided into two subgroups, consisting of:

a. RAÁIì groundcrew, who receive dental assessments every year, and

i
I

i
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b. RAAIì aircrew, who are recalled for examination every six months.

It was hoped that these two groups would display some effects of examination frequency on

dental health.

The primary aim of this study was to investigate the inter-relationships discussed

previously, in a well circumscribed institutional system, in this case the RJAAIì.

3.3 Assumptions and Basic Procedures.

In the RAAIì system, examination data are not recorded permanently in the dental

treatment records. Flowever, this study assumed that the treatment resulting from each

examination was an accurate portrayal of the dental health status of the individual at the time

of examination. Therefore, the following procedural rules and further assumptions were

formulated for the data collection phase:

a. Restorations were deemed to have been placed or replaced because of caries,

unless other reasons could be clearly deduced from the treatment records;

b. Restorations were deemed to have failed if they were replaced in whole or in

part, added to, incorporated into other restorations, or the restored teeth were

extracted because of caries;

c. If there was a possibility of two independent restorations existing on the same

tooth surface, for example, two occlusal restorations on an upper molar,

Robinson's Rule (Robinson, l97l) was observed when assessing restoration

failures;

d. Failures were classified as being either true or apparent. True failures were

defined as in subparagraph (b) above, that is, where there were no other external

reasons for replacement. Apparent failures were those where restorations were

lost or replaced because of unrelated treatments or occurrences (Thylstrup &

Rölling, 19751. Wetherell & Smales, 1980), for example, when a restoration was
i

k
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involved in an access cavity for endodontic therapy, or in the case where a

restored tooth was extracted due to trauma, periodontal disease, oÍ a failed

endodontic treatment; and

e. In many cases the presence or absence of third molars could not be accurately

determined from the treatment records. Therefore, only data concerning the

failure of third molar restorations were used. In all other considerations, the third

molars were ignored.

The criteria used to define restoration failure were based on those used by Robinson

(I97I) and Elderton (1983).

3.4 Data Collection. Coding and Maninulation.

Data were collected from dental treatment records and condensed onto Data Collection

Forms (Form A). The data included:

a. demographic and identification data, that is case number, service number, age,

sex, rank and study group;

b. temporal data;

c. treatment data from each examination and treatment phase. These data were of

two forms: that of the services provided, and the total cost of these services';

d. dental health data: that is, the number of decayed, missing, filled and sound tooth

surfaces, and teeth, from which dental health indices could be calculated for each

examination;

e. any mention of risk factors (smoking, poor oral hygiene, bruxism) that could be

found in the records, and that might affect dental health; and

f. data referring to the frequenry of changing operators: that is, was the dentist

performing each examination the same person who performed the previous

The treatment provided at each phase was coded using the standardADA treatment numbers. Total costs oftreatment were in 1988

dollar values, and were based on the 1988 Fee survey conducted by the Australian Dental Association, South Australian Branch, and
equate to an hourly rate of $145.13 per hour.

:l
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examination?

This information was processed and coded for entry into a computer database on the

University of Adelaide's mainframe DEC Vax computer'. This was achieved using a standard

proforma (Form B) for each examination or treatment failure. At a later stage in the study,

more data on restoration longevity were deemed necessary. Consequently, these data were

appended to the original database using another standard form (Form C).

Copies of the data collection and input forms (Forms A"B and C) are included in

Appendix 1, as is a guide to the coding system used and completed examples of the forms.

All data collection was performed by the author to minimise collection errors and to

avoid different interpretations of the study guidelines. The coding was completed by the author

and his wife, again in an attempt to minimise errors associated with differing interpretations.

A pilot study was conducted to test the method of data collection and coding, and the rules

outlined in section 3.3. The pilot study resulted in only minor amendments to the method.

3.5 Validation Study.

The reliability of this data is dependent on the accuracy with which the dental records

were maintained, and also the accuracy with which the data were collected for the study. Ten

of the subjects of the study were selected at random from the roll of subjects, and examined by

the author to ascertain the current state of their dentition. A complete charting of teeth and

restorations was recorded for each subject. In cases of possible ambiguity, the opinion of a

second dentist'was obtained. These charts were then compared with those constructed from the

data collected on the subject's Data Collection Sheets (Form A). Errors were recorded when

the charts for individual teeth did not match, and the error rate \Mas calculated as a percentage

of the total number of teeth charted.

Digital Equipment Corporation, USA.

Squadron Leader T Horton, Senior Dental Officer, RAAF Base Blinburgh.
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Thus, the degree of agreement between these two odontograms, as measured by the

error rate, could be seen as a measure of the accuracy of the dental records and of the data

collection method. From this, the accuracy of the data upon which the present study was based

could be measured.

3.6 Data Testing and Analysis.

The data were collated into a single database on the Vax computer. This was then

subjected to a number of error testing routines, and any data collation and entry errors were

corrected.

The main data analyses were performed using the University's mainframe Va,r computer

and BMDF statistical software programmes (11 2V,2D,3D and 6D). Where possible, some

of the analyses were completed using a personal computet', and commercially available

softwareu. This latter mode was used only for the more simple analyses.

These analyses were aimed at investigating the trends in the data, and the inter-

relationships between the variables in the study. Specific statistics will be discussed with the

results.

Bio - Medical Data Processing. BMDP Statistical Software, Inc.

Ultra PC/XT, Imagineering Australia.

Dbase III Plus, Ashton-Tate Pty. Ltd.

l,otus 123, Lotus Development Corporation.

Statistix, public domain software.

5

6
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4. RESULTS

Following the data collection phase, it was noted that very few subjects had definite

histories of the risk factors mentioned in section 3.4, sub-paragraph (e). Consequently, further

consideration of these factors was abandoned. The results of the statistical analyses performed

on other variables are described below.

4.1 Study Population Demographics.

This study involved the collection of the dental histories of 100 Permanent Air Force

personnel serving at RAAF Base Edinburgh during 1988. To assess the validity of this study

group, the demographics of the group were compared with those of the RJ{ÁIì as a whole using

the following variables:

a. Age,

b. Sex,

c. Rank, and

d. Flyrng Status (that is, whether the individual was aircrew or groundcrew).

The only demographic data available to the author consisted of age, sex, rank and

category distributions for the RAAF as a whole, rather than that subset of members with in

excess of ten years service. For this reason, some deviations from the RJA,AIì norm were

expected in the study group. The results of the comparison tests are displayed in Table 1.

4.1.1 Age.

Figure L shows the relative age distributions for the RAAF and the study population.

While there was a shift of approximately five years in the modal and mean ages of the two

groups, a two sample t- test showed the sample not to be significantly different from the RAAF

population at large.
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Table 1. Demographic Test Results.

Demographic
Variable

T$o Sample
t x2 p

Age

Sex

Rank

Flyrng Status

Study vs RAAF

Edinburgh vs RAAF

Study vs Edinburgh

L.75 0.05 <p < 0.1,0

0.47

0.L7

0.00'

0.08

0.09

0.51

1,.87

t3.46

2.99

2.74

denotes significant difference at the 5%o level.

Table 2. Flying Status Comparison.

Variable Aircrew
(n=24)

Average SD

Groundcrew
(n=76)

Average SD

T\vo Sample
t-Test

t
Demographics

Age

Duration'

Initial Scores

DMFT

DMFS

T-Health

34.9

162.5

t2.9

30.8

80.9

25.6

5.0

15.6

12.4

35.0

t55.7

13.t

33.0

77.3

6.6

28.6

4.9

17.r

14.8

0.09

1.03

0.20

6.5

0.56

Notes:

2.

22

1,.07

1. All values of p > 0.05, ie not significant.
Time between initial and final examinations, in months.
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4.1.2 Sex.

The RAü{Iì attracts few women to its ranks, with an overall proportion of female

members in the order of I2%o. While the study group only included ten women, this proportion

was not significantly different from the distribution of the sexes in the RJAAIT as a whole.

4.1.3 Rank.

One characteristic which is certainly influenced by an individual's length of service in the

RJAú{II is his rank. However, airmen arerarely commissioned from the ranks within the tenyear

period associated with subject selection in this study (such selection occurred in only one case

out of the L00 in the study group). Therefore, the relative proportions of officers and airmen

in the Air Force and study populations should not be significantly different. This proved to be

the case.

4.1.4 Flying Status.

The population at RAAF Base Edinburgh included a large number of aircrew personnel,

the proportion being much larger than the RAü{Iì as a whole. The study group mirrored this

trend, not being significantly different from the Edinburgh population, but having a much higher

incidence of aircrew personnel than the RAAIì.

Testing of the demographic and initial scores for the aircrew and groundcrew subgroups

revealed no significant differences between these two populations (see Table 2). Consequently,

the above difference between the RAAF and the study group may be of little import, and any

differences that became apparent between the two subgroups during the study may still be

applicable to the entire RA,AIì.

4.2 Validation of Raw Data.

The reliability of this study depended greatly upon the accuracy with which the subjects'

dental documents were maintained, and upon the accuracy of the data retrieval method.

Consequently, a small study was undertaken to assess these factors.
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The results of the validation study are displayed in Table 3. The overall error rate of

6.25Vo was much lower than anticipated, although the relatively high proportion of mischarted

teeth was expected. These errors were committed at the initial examination stage, and were

carried through for the duration of the study. Therefore, these mischarted teeth will have no

effect on the accuracy of the results as such.

The single transcription error, and the case where a treatment was recorded on the

wrong tooth, will potentially have some small effects on the overall results. The more worrying

errors were where treatments were not recorded, probably when the subject had treatment

performed outside of the ILAAIT. These errors, if widespread, would have the effect of under-

estimating the changes in dental health and restoration failure rates. However, the rate of errors

having possible effects on the results of the study is quite low, being below 2Vo. Su,ch an error

rate is considered acceptable in a study of this type.

Table 3. Validation Study Results.

Case
Number

Wrong
Charting

Treatment

Recorded

Teeth
Mischarted

Tlans-
cription
Error

Not

1

1

5
1

4

4
12
26
43
52
51
59
68
81
85

1

2

1 1

2I

141Total

25

t4

Notes:
1.
.,

Total Error R;ate = 6.257o
Errors Effecting Results = 1.8/o



Table 4. Baseline Dental Health Values.

Surfaces
Group D F S

DMF
Teeth Surfaces

T-Health
Teeth Surfaces

All

Sex

Male

Female

age
26-30

3t-36

37+

Status
Aircrew

Others

Rank
SO

JO

SNCO

OR

4.8

(6.8)

4.8

(6.8)

2.0

(3.4)

5.5

(6.3)

5.4
(8.s)
3.7

(s.2)

1.3

(2.s)
6.0

(7.3)

1,.7

(3.1)

L.6

(3.0)

6.t
(8.0)

5.7

(s.8)

16.0

(11.1)

t07.4
(16:8)

13.L

(4.e)

13.L

(4.e)

1,5.6

(3.6)

10.7

(s.1)
13.2

(4.7)

15.0

(3.e)

L2.4

(4.3)

t3.3
(s.1)

32.5

(16.8)

32.5

(16.8)

40.3

(10.8)

22.0

(13.4)

32.L
(ls.s)

4L.5

(Ls.2)

29.2

(14.2)

33.5

(r7.4)

36.9

(It.2)
22.9

(13.4)

37.4

(17.6)

25.0

(14.3)

75.7

(t6.4)

t5.L
(16.4)

75.3

(7.s)

81.5

(t7.2)
15.2

(1s.8)
69.7

(14.1)

82.5

(10.s)

72.8

(r7.2)

76.8
(6.e)

85.7

(14.0)

69.8

(17.2)

79.7

(1s.1)

tr6.6
(14.3)

tL6.6
(14.3)

1t5.7
(7.s)

125.2

(e.6)

L\7.8
(12.0)

108.4

(14.e)

12t.5
(10.0)

115.1

(1s.1)

16.0

(11.1)

31.1

(13.4)

tt.6
(8.8)

17.6

(14.1)

18.2

(8.s)

20.9

(12.3)

14.5

(10.2)

r07.4
(16.8)

99.7

(10.8)

118.0

(13.4)

r07.6
(1s.6)

98.4

(1s.0)

110.8

(14.2)

106.3

(r7.4)

t03.2
(1r.2)
1L7.1,

(13.4)

r02.4
(17.4)

115.0

(14.3)

27.1
(14.0)

t4.0
(6.3)

t5.7
(e.8)

1.1.6

(10.6)

14.8

(3.3)

10.5

(4.3)

t4.4
(4.e)

10.8

(4.6)

It7.t
(7.6)

124.5

(10.e)

ILL.7
(16.0)

t22.2
(10.6)

Mean Values (Standard Deviation)

Abbreviations:
D Decayed

F Filled
S Sound

SO

JO
Senior Officers
Junior Officers
Senior Non-C-ommissioned Officers
Other Ranks

SNCO
OR
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4.3 Changes in Dental Health.

4.3.1 Statistical Model.

In investigating the changes in dental health, the variables used were the DMFT and

DMFS Indices, and the T-Health Score. Additionally, an attempt was made to use a tooth

surface equivalent of the T-Health index that was termed the T-Health (Surface) Score. This

index used a similar ratio of weightings to the T-Health index (in this case: sound surface = 1,

filled surface = 0.5, decayed surface = 0.25).When assessing the effects of other factors on

dental health, the rates of change of these measurements were considered to be the best means

of comparing populations and individuals. To arrive at a reasonable estimate of these rates of

change for each subject, a linear regression routine was used to determine the slope of the

line, the Beta (B) co-efficient, and standard error of É for each of the measured variables. Thus,

B was used as an estimate of the rate of change in the dental health variable, and the standard

error as a measure of the accuracy of this estimate. These new variables were subsequently used

in tests to determine the effects, if any, of the factors under consideration in this study.

4.3.2 Results.

The population baseline averages for the dental health variables under consideration are

displayed in Table 4. Additionally, the mean B scores of each health variable can be found in

Table 5. Comparisons of these É co-efficients between study groups were undertaken. Weighted

one way analyses of variance (ANOVA), with the reciprocal of the standard error being used

as the weighting variable, were used to test the effects of the discrete factors being investigated,

and correlation tests were used to test for covariance between B and the continuous variables.

The results of these tests are displayed in Table 6. Statistically significant relationships (at the

5%Ievel) are evident between age and the rate of change in DMFT and DMFS, and between

rank and the number of restorations in situ at the beginning of the study and B(DMFT) and

B(T-Health).
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Table 5. Dental Health Changes.

p Standard Error'

Mean
Variable

Mean SD SD

DMF'f
DMFS

T-Health
T-Health(S)

0.205
0.881

-0.353
-0.473

0.186
0.606

0.418
0.369

0.040
0.rL4

0.L48
0.090

0.033
0.103

0.095
0.074

Notes:
L. Standard Error of determining p.

T-Health = 4xSoundTeeth + 2xFilledTeeth + Decayed
T-Health(S) = Sound Surfaces + 05 x Filled Surfaces + 0.25

Teeth.
x Decayed Surfaces.

Table 6. Effects of Test Variables on Dental Health Changes.

Test
Variable

PDMFT BDMFS ÉT-Health FT-Health(S)

Age

Sex

Rank

r
p

F(1,98)
p

F(3,98)
p

F(1,98)
p

r
p

-0.326
< 0.001'

0.07
0.791

4.t7
0.008'

1.23
0.270

-0.271
0.006'

-0.229
0.022'

0.173
0.085

0.02
0.877

2.88
0.040'

1.51
0.223

0.236
0.018'

0.133
0.187

L.46
0.230

1.03
0.384

0.32
0.571

-0.009
0.929

1.05
0.307

1..64

0.186

Recall
Frequency

Initial
Restorationsr

t.62
0.206

0.018
0.862

'statistically Signific ant (5Vo level)

r
F
p

1.

correlation co-efficient.
F statistic.
probabifity of the null hypothesis being correct.

The number of discrete restorations in situ at the beginning of the study.

Notes:
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4.4 Factors Influencing the Amount of Treatment Received.

Two variables were used to measure the amount of treatment received by an individual.

They were:

a. the average cost of treatment arising from each examination, and

b. the average number of restorations placed during each treatment cycle.

Thus, for each case these measures provided a basis for comparison with other individuals, and

between groups.

These variables were analysed using the same procedures referred to in section 4.3.2.

In this case the reciprocal of the standard error of estimating the mean was used as the

weighting variable. The results of these tests are displayed in Table 7 and Figure 2. The cost

of treatment was significantly related to rank, the frequency of recall and the number of

restorations present at the start of the study. There were no statistically significant relationships

between the test variables and the average number of restorations placed.

4.5 Restoration Longevity.

The data on restoration longevity were analysed using the life table method (Tab1e 8).

The life of a restoration was defined as the elapsed time between the date of the examination

for the treatment cycle in which the restoration was placed, to the examination date at which

the restoration was noted to have failed. Demographic parameters and the study variables were

used to group longevity data in an attempt to demonstrate differences in the life expectancy of

restorations within the sub-groupings of the study. The results of these comparisons are

exhibited in Table 9. The subjects' age and sex had significant effects on restoration longevity.

Additionally, as might have been expected, the longevity of restorations was also dependent on

the material used.
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Table 7. Factors Influencing the Amount of Treatment Received.

Test
Variable

Average
Cost of

Treatment

Average
Number of

Restorations

age

Sex

Rank

r
p

F(1,98)
p

F(3,98)
p

F(1,98)
p

r
p

-0.02'1,

0.838

2.69
0.104

8.42
0.0001'

t0.32
0.002'

0.279
0.005'

-0.166
0.099

0.00
0.973

1..99

0.L20

0.92
0.34t

0.189
0.060

Recall
Frequency

Initial
Restorations'

Notes:
'statistically Signific ant (l7o level)

F
r

p

correlation co-efhcient.
F statistic.
probability of the null hypothesis being correct.

The number of discrete restorations in situ at the beginning of the study.1

Table 8. Restoration Longevity.

Material n

Failure Tlpe

Apparent DNF'

Survival
(Years ! (S.E))

757o 507oTrue

Alt

Amalgam

Resin

Crowns

Other'

1345 397

390 11,4

91, 10

191 8 550 78

24

7290

901

252

58

19

6.57
(0.34)
6.60

(0.36)
7.48

(0.e3)
4.52

(0.70)
4.68

(1.04)

t4.2L
(0.4s)
14.43
(0.72)
14.2t
(0.s1)
10.51
(0.7s)

47

92 29 5

2

Notes:
1. DNF = Did Not Fail.
2. This group was comprised mainly of GIC restorations placed in abrasion lesions. The failure of these restorations was difficult to

accurately determine from dental records, as they were not always replaced.
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4.6 The Effect of Examination Frequency.

The subjects of this study were grouped using their flying status as a indicator of their

dental examination frequency, as it is this designation that is used in the RA.AIT to determine

how often a member is obliged to attend for a dental examination. To test the validity of this

grouping variable, the average length of time between dental examinations was calculated for

each subject. The two groups were then tested to ascertain each group's mean frequency of

attendance, and to test whether these two groups in fact differed with respect to examination

frequency. The results of these tests are displayed below, and were as expected:

Mean Time Between Examinations (Years)

Aircrew 0.93 t 0.06 (S.E)

Groundcrew "J..29 ! 0.05 (S.E)

Two Samole t-Test

t:4.47,p<0.00L

The data were analysed for the effect of flying status on dental health and dental

treatment. These results are shown in Table 10. A significant difference was found only with the

average cost of treatment provided.

4.7 The Effect of Changing Dentist.

The data for cost of treatment, number of restorations placed and change in DMFS index

were tabulated for each of the examinations recorded in the study. These were then sorted on

the basis of their being associated with a new operator or not. These two groups were then

compared using a t-Test.

The results of these comparisons may be found in Table 11. Changing dentist did not

significantly effect any of the variables tested.
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Table 9. Factors Influencing Restoration Longevity.

Grouping
Variable

Survival (Years)

75Vo 50%
Test

Statisticl
p Value

Sex
Male
Female

Rank
SO
JO
SNCO
OR

Examination Frequency
Aircrew
Others

Changing Dentist
Yes
No

Age
26-3r
32-36
37-53

Material
Amalgam
Resin
Crowns
Othe-r

6.87
4.76

5.65
7.98
6.32
6.68

7.78
6.25

6.58
6.51

8.42
6.1.1

5.61

6.60
7.48
4.52
46R

L4.20
t5.25

L3.61.
13.38
14.t6
15.58

t4.15

1.5.12

t2.6L

12.02
13.90

14.43
14.21
10.51

3.96

3.27

2.83

0.45

16.90

7.93

0.047'

0.352

0.093

0.504

< 0.00L'

0.048'

'statistically Signific ant (5Vo level)
Notes:

1. Generalised Savage (Mantel-Cox) test.
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Table 10. The Effect of Flying Status.

Variable Test (dÐ Statistic p Value

Dental Health Changes

DMFT
DMFS

T-Health
T-Health(S)

Amount of Tteatment
Average Costt
Restorations'

Restoration Longevity
All types

F(1,98)
F(1,98)

F(1,98)
F(1,98)

F(1,98)
F(1,98)

Savage (L)'

t.23
1,.62

1.51

0.32

L0.32

0.92

2.83

0.270

0.206

0.223

0.571

0.002'
0.34r

0.093

Notes.
1.

2.

3.

' Statistically significant (lVo level)
Average cost per course of treatment.
Average number of restorations placed per course of treatment.
Generalised Savage (Mantel-Cox) test.

Table L1. The Effect of Changing Dentist.

Variable
Change

Mean S.E

No Change
Mean S.E t p

Treatment Costt

Restorations'

Change in DMFS

74.92

L.2L

0.83

4.87

0.09

0.05

89.02

1.11

0.7t

10.86

0.10

0.10

1,.28

0.59

1.09

0.20

0.55

0.28

Notes:
1. Cost in 1988 equivatent dollars of treatment provided.

2. Number of restorations placed during the course of treatment.

Number of examinations involved: 1511.
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5. DISCUSSION

5.1 Dentistry in the Armed Forces.

Dental health has long been considered a necessary attribute for soldiers and, conversely,

dental problems have the potential to have serious detrimental effects on military efficiency. For

example, Acute Necrotising Ulcerative Gingivitis, or Vincent's infection, has been described in

military populations since ancient times, with its impact being notable during the major conflicts

of this century (Rau, 1985). Caries and missing teeth have also been cited as undesirable

characteristics in a soldier. Many writers have described the effect that dental disease had

during the American Civil War (Hammond, 1863; Bartholow,1864; Læwis, L865), and dental

emergencies are still seen as having an appreciable impact on combat readiness, being one of

the major non-combat related causes of withdrawal from duty (Payne & Posey, 198L; Mausberg,

1986; I-eone & Edenfield, 1987, Teweles & King, L987).

It is in this environment of threatening potential that the dental services of modern

defence forces exist. The Royal Australian Air Force is no exception. RJ{{Iì personnel have a

statutory obligation to maintain a satisfactory level of dental fitness', and the RAAIì dental

service is charged with providing dental care and advice to members. The scope of this care is

defined in written orderst. However, in practice there are few constraints on the amount or type

of care that may be provided to members of the Permanent Air Force.

The RAAF denJal service is a small organisation with a reasonably high turnover of staff.

Over the past decade, the majority of its Dental Officers have been under 35 years of age and

have had less than 10 years' experience since graduation. Such an arrangement has advantages

in that it avoids stagnation of ideas and tends to encourage Dental Officers to keep abreast of

modern developments. A lack of continuity and experience can also be seen as disadvantages

Defence Instruction, DI(AÐ PERS 55-3.

Defence Instruction, DI(AÐ PERS 55-1 and DI(AF) PERS 55-2.
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of this high turnover. Two to three year posting cycles, as a result of staff turnover and career

development moves, result in a situation where individuals in the RAAIì rarely see the same

dentist consecutively for more than one course of treatment, although their paths may cross on

other postings. This predicament, in conjunction with frequent, regular examinations, can be

seen as an extremely high risk state in the light of the work of Elderton, Davies, Nuttall and

Eddie discussed in Chapter 1. However, this group of dentists differs markedly from that in the

Dundee study, in that they are salaried dentists whose income is in no way dependent on

productivity as measured by an output of filled teeth. Consequently, there is no financial

pressure to provide treatment. Additionally, a considerable effort is made by all levels of RAAIì

Dental Service management to disabuse dental officers of the notion that there is any minimum

quota of restorations that must be placed. Both of these factors should reduce the risk of

overtreatment.

Therefore, it was in this environment of supposed high risk of treatment that the present

study was conducted.

5.2 The Study Population.

As has been discussed previously (See Section 4.1), the group of individuals used as

subjects does not differ significantly from the RAAF as a whole in terms of the demographic

parameters used in this study. Ilowever, the RAAF is itself a rather restricted subset of the

Australian population, being primarily the domain of young men. Only 12Vo of RJ{{Iì personnel

are women, and the average age of RJd{Ir members is29.6 years. Additionally, as the RAAF

is principally involved in the application of high technology to aerial warfare, the educational

level attained by most personnel is quite high. Consequently, while the results of this study may

have some application to the RAAF, they may not be applicable to the general population.

Comparison between these data and those of the Dundee Study must be made with care.

The Scottish population included a broader range of ages, a significant portion being outside
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of the allowable age range for RAAF personnel, and was evenly distributed by sex (Elderton,

1983). Additionally, the methods of remuneration for the dentists in each group are so widely

divergent, with each potentially introducing its own biases, as to make meaningful comparison

of results extremely difficult. Consequently, this report will primarily describe the results of the

present study, using other studies to provide contrasts within the constraints imposed by the

population differences.

5.3 The Method.

This was a retrospective document survey, the methodology being based, in terms of the

criteria for restoration failure and the factors that might affect dental treatment provision, on

that used in the Dundee study which has been described by Elderton (1983), and those of his

co-workers (Davies, 1984; Eddie, 1984; Nuttall, 1984b). However, the present study and those

of the Dundee group suffer from the fact that their databases are derived from "second-hand"

sources. In both situations the data on treatment provided, either from RAAF members' Dental

Treatment Records or from Dental Estimates submitted to the Scottish Dental Estimates Board,

must be assumed to be both an accurate record of the treatment provided and an accurate

portrayal of the subject's dental status at the time of examination. While the variability of

dentists' decision making (Elderton and Nuttall, 1983) may place these assumptions in doubt,

the treatment performed on the patients is a reality that drives the change in dental health that

follows such intervention. It may be a more pragmatic approach to base such dental health and

treatment studies on actual treatment statistics, rather than predictions of treatment needs from

epidemiological surveys which do not appear to correlate well with actual treatment provision

(Nuttall, 1983).

Restoration failure and replacement are important driving forces in dental treatment

provision (Richardson & Boyd, 1973; Boyd & Richardson, 1985; Nuttall, 1.986b; Marynuik &

Kaplan, 1986), and there have been numerous studies which have investigated the longevity of

{
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dental restorations and their reasons for replacement. Elderton (1976a e. I916b) and Marynuik

(1984) have reviewed many of these studies and concluded that comparisons between the studies

are confounded by their contrasting populations and methodologies. Pre-eminent among these

differences are the varying definitions of restoration failure, and the criteria used in assessing

such failures. The present study adopted the failure definitions developed by Robinson (1971)

with the modification of allowing for both true and apparent failures (Thylstrup & Rölling,1975;

Wetherell & Smales, 1980). This allowance for extraneous (or external) factors should result in

a more accurate assessment of potential restoration longevity, and consequently provide a more

realistic measure of the effect of direct restoration failure on dental health. Additionally,

variations in the method of calculating restoration longevity can be important, and this topic has

been dealt with by Davies (1987). The present study used the life table method for assessing

restoration longevity, allowing the use of all of the nearly two thousand restorations placed

during the life of this study, rather than limiting the analysis to the one third of these

restorations that actually failed during the sixteen year period of interest. Although the life table

method has problems with assigning a definite time to the failure of a restoration, and with

the effects of censored data having the potential to skew the final result, it can be considered

to be a more accurate estimate of restoration longevity than the cumulative failure method used

by many other workers (Robinson, L97L; Allan, 1977), and is considered a reliable method for

making longevity assessments (Thylstrup & Rölling, L975).In the present study, although it was

impossible to determine the exact date of restoration failure from dental records (the

examination date at which the failure was noted was used as the date of failure), there were no

restorations lost to the study from dropouts. Consequently, all censored restorations could be

considered to be "alive" at the end of the study, thus avoiding at least one of the problems

described by Davies (1987).

The allowance for true and apparent failure modes appeared to have some small effect

on the restoration longevity results from the present study. 'When all failures were considered,
I

Þ
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there was a reduction of 1.31 years (or 9.6%) in the estimated median longevity of all

restorations. While this appears to be a reasonably large reduction, from L4.2L t 0.45 years to

12.84 ! 0.5L years, it is only slightly larger than the combined standard errors involved.

Philosophically, it may be more correct to censor failures that are not directly related to the

restorations under study, by treating them as apparent failures. l*tzel et al. (1989) have stated

that such an allowance for external causes of failure is the best means of obtaining a true view

of restoration failure. Of more importance, is the effect of restoration failure in leading to

further loss of sound tooth structure, and the subsequent decrease in dental health.

The accuracy with which the treatment records were kept, and the accuracy of the data

collection method, were both vital to the reliability of this study. Consequentþ, it was important

that the degree of accuracy of the data should be determined. The results of the validation study

conducted for this project were very encouraging when the difficulties of such data collection

methods are considered (Table 3). The rate of errors that might affect the results of the study

were below 2Vo, and errors resulting from the data collection method were negligible (U280

or 0.36%o). It would, therefore, be reasonable to assume that the data used in this study were

sufficientþ reliable to satisfy the most stringent requirements.

5.4 Changes in Dental Health.

5.4.1 The Data.

The data used in this study show large degrees of variation. Consequently, some caution

must be taken in assessing these results because of the potential errors involved.

5.4.2 Results.

As has been previously discussed, dental health is very much an abstract concept, and is

difficult to quantify. Additionally, while a considerable amount of research has been conducted

to investigate dental health status and rates of change in DMF scores in children, there has

been a dearth of similar research in adults. While some cross-sectional data are available on
l

l
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adult dental health, mainly from national surveys, very few longitudinal studies on dental health

in young adults exist. However, within these constraints, the initial dental health results of this

survey (Table 4) compare favourably with those conducted in other industrialised countries

(Bonito et al., 1978; Norheim, 1919; Anaise, 1980; Todd & Walker, L980; Tervonen & Ainamo,

1988; Salonen et a1., 1989), being at the lower end of the range of DMFT values.

Little research has been conducted into the rate of change in DMF indices in adults, the

few longitudinal studies of dental health in adults having dealt with subjects who were

considerably older than those in the present study. In this investigation into the dental health

of members of the RAAF, all of the dental health indices showed a slow, but steady, reduction

in dental health (Table 5). This was shown primarily by an increase in filled teeth and surfaces

at the expense of sound tooth structure. This transition from sound to filled teeth and surfaces,

with its consequent reduction in what the author has chosen to consider as the essence of dental

health, is displayed further by the reduction in both of the T-Health Scores.

The incremental changes in DMFS (approximately 0.9 surfaces per patient per year) may

be cautiously compared with a recent longitudinal study conducted in the United States

Veterans' Administration (Glass et al., 1987). That study found an average increase of between

0.9 and 1.25 decayed and filled tooth surfaces per 100 surfaces at risk per year. These results

were found in an all male, ex-military population, with the age range of 40 to 90 years. While

there are differences in the age distribution and method of calculating the rate of health change

between Glass's and the present study, both demonstrate an increase in filled tooth surfaces with

a concurrent reduction in sound dental tissues.

The rates of change of the DMF and T-Health scores appear to be influenced by some

of the variables investigated by this current study. The subject's age, rank and the number of

restorations in situ at the beginning of the study atl elicit statistically significant trends in one

or more of the dental health indices (Table 6). The trend with rank is probably a mirror of the

age effect, with an individual's rank being closely related to seniority in the service and,
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therefore, his age. The other trends are also probably related to a single factor. There are

inverse relationships between the rate of change in dental health, and age and the number of

initial restorations. In all likelihood, these trends merely reflect a "saturation" of the available

sites for restorations in a subject's mouth, and the consequent tailing off in the rate of change

in the DMF or T-Health indices. It should also be noted that, while the probability values for

the correlations between age and the number of initial restorations and the rate of dental health

change are significant, the correlation co-efficients are quite low (being in the order of 0.30).

Consequently, the practical significance of these trends may be questionable.

It is of interest that the effects of examination frequency and changing dentist noted in

the Dundee studies are not reflected in the dental health changes in the present investigation.

The studies in the Scottish General Dental Service did not concentrate on changes in dental

health, focusing rather on the amount of dental treatment received by an individual. On the

basis of the present study, it would appear that the rate of change in dental health is

independent of such factors as the frequency of attendance for treatment and of changing

dentist.

5.5 Factors Influencing the Amount of Theatment Received.

5.5.1 Measuring the Amount of Treatment Provided.

The number of treatment items provided to patients has been used as a measure of

treatment provision in previous studies (Nuttall, 1984b; Davies, 1984). Additionally, the cost of

treatment provided has been used (Nuttall, 1984c). In the present study, both of these measuring

systems were employed. The number of treatment items can be considered to provide a gross

measure of treatment provision, while the cost of treatment gives an indication of the extent and

complexity of these treatments.

It was considered unwise to use pooled data in the present study, since subject-related

effects may have influenced the result. Therefore, the average cost of treatment and the average
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number of restorations placed during each course of treatment were calculated for each subject,

and these two variable were used as the basis for statistical comparison. The two variables

proved to be reasonably well correlated (r=0.51, p<0.001).

5.5.2 Demonstrated Effects.

The present study did not demonstrate any significant relationships between the average

number of restorations placed during a course of treatment and any of the variables tested.

However, the average cost of treatment was found to be related to the subject's rank, frequency

of examination, and the number of restorations present at the beginning of the study.

The rank attained by a member of the RAiAIT should not have an effect on the amount

or type of treatment received. However, Figure 2 shows a great difference in the value of

treatment provided to Senior Non-Commissioned Officers (SNCO's) when compared with the

other rank groups. This trend is not repeated in the number of restorations placed during a

course of treatment. Obviously, SNCO's in the study population are receiving simple, low cost

treatments. However, there appears to be no logical reason to explain this phenomenon, other

than that this result is perhaps an anomaly of the group of subjects chosen for the study.

There is a positive correlation between the number of restorations initially present and

the cost of treatment provided. This suggests that the treatment provided for these individuals

includes a higher proportion of the more complex, and more expensive services such as

endodontic therapy and crowns. This conclusion should be viewed with some caution due to the

relatively low level of correlation (in this case r=0.279, p=0.005). However, within the

limitations imposed by the sample, such a trend supports the premise that the mere fact of

possessing a number of restored teeth predisposes an individual to continuing cycles of more

extensive, and more expensive, treatment.

5.5.3 The Effects of Frequent Attendance.

Nuttall (1984b, 1984c) noted that individuals who had frequent courses of treatment

received more restorations, and more expensive treatment, than those who only attended the
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dentist infrequently. In the present study, RAAF aircrew (who attend for examination and

treatment with a mean frequency of once every 0.93 years) and RA.z\Iì groundcrew (who are

assessed, on average, every 1.29 years) were compared, in an attempt to elicit any effects of

examination frequency on the amount of treatment received and any change in dental health.

These two groups were shown to be similar in their age distributions and the dental health

status at the beginning of the study (Table 2), and as these two groups both fall into Nuttall's

definitions of frequent and infrequent attenders, it was hypothesised that any differences arising

during the study would be a result of their statistically different frequencies of examination (see

page 32).

The treatment criteria for both of these groups should be similar. While aerodontalgia

has been reported as a possible problem in aircrew (Mausberg, 1986), this condition is extremely

rare, and the prevention of its occurrence can be achieved by strict adherence to normal

principles of good dental practice. Consequently, there are no apparent reasons for these groups

to be treated differently because of their employment.

Of all of the variables tested in relation to examination frequency, only the average cost

of treatment proved to be significantly different between the aircrew and groundcrew groups. Figure 2

shows a dramatic difference in the cost of treatment without any similar difference in the

number of restorations placed. This must, therefore, indicate a considerable difference in the

types of procedures being performed for the aircrew members of the study group, with a much

higher incidence of expensive treatments such as endodontic therapy and crown and bridgework.

This difference could be due to a number of factors: there could be a true examination

frequency effect, the treatment provision may have been affected by an over-zealous concern

for the possibility of aerodontalgia, there may be some aberration of the study populationbeing

expressed, or there may be a combination of any or all of these and other unknown factors.

Within the confines of the methodology of the present study, it is impossible to determine with

any degree of certainty the reasons for this difference in treatment cost. However, in the light
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of Nuttall's work, it is likely that the frequency of examination and treatment has had some

effect on the type, if not the amount, of treatment received by the subjects of this study.

Additionally, it is of interest to note that despite such a wide variation in the cost of treatment

provided to aircrew and groundcrew in this sample, there are no significant differences in the

rates of change of the dental health indices used in the present study.

5.5.4 The Effects of Changing Dentist.

Davies (1984) showed that GDS patients in Scotland received much more treatment if

they changed dental practitioner than if they remained \Mith the same dentist. In the RAAF,

changing dentist at each examination is the rule rather than the exception and, on the basis of

Davies' work, it might be expected that this situation would lead to more treatment being

performed on RAAF personnel, with a concomitant high rate of change in dental health. To

investigate this hypothesis, the pooled data were tested for differences between courses of

treatment where the dentist changed and those where there \ryas no such change. The results of

the present study (Table 11) do not support the above hypothesis, there being no significant

differences in the amount of treatment provided, or in the change in dental health.

Consequently, the effect found in the GDS in Scotland by Davies cannot be demonstrated in

the present study's population of RAAF personnel.

5.6 Restoration Longevitv.

The replacement rate of restorations has been recognised as a d¡iving force in the

provision of dental treatment (Richardson & Boyd, t973; Boyd & Richardson, 1.985; Nuttall,

1986b; Marynuik & Kaplan, 1986). Consequently, restorations that survive longer will reduce

the effect of this factor on the amount of dental treatment provided, and the overall effect such

replacements have on dental health.

The longevity of restorations found in the present study compare very favourably with

those found in other studies (Tabte 12). The subject's age, sex and the material used for the
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restoration all had significant effects on restoration longevity.

Table 12. Restoration Longevity Comparison.

Study n Method Restoration
Survival

Amalgam
Allan (1969)

Robinson (1971)

Cheetham et aI'

Allan (1977)

Crabb (1981)
Elderton (1983)

Patterson (1984)
'Walls et al (1985)
Qvist et al (1986)

Bentley & Drake (1986)
Klausner et al (L987)

Dawson (1989)

Cornposite Resin
Crabb (1981)

Elderton (1983)

Smales (1983)
Patterson (1984)

Bentley & Drake (1986)
Dawson (1989)

Crowns
Schwartz et al (1970)
I-eempoel et al (1985)

Bentley & Drake (1986)
Dawson (1989)

Mærimum = 25 years
75% - 5 years
50Vo - 10 years
25Vo - 20 years
75Vo - 3 years
50% - 5.25 years
50Vo-5toSyears
lÙVo - L5 to 20 years
50Vo-TtoSyears
76Vo - 2.5 years
52Vo - 4.5 years
50% - 7.5 years
50Vo - 6.5 years
50Vo - 7 years
TlVo to 92Vo - 10 years
Mean = LL!7 years
75Vo - 6.6 years
50Vo - L4.4 years

CF

CF

CF

CF
LT

388

24L

1081
r206

250
778

2344
1031
1410
433
1695
1918

887'
t45

278
130
263
390

t320
601
468
92

LT
LT
CF
LT

LT

CF
LT

LT
LT
LT
LT

LT
LT

CF

6lVo - 5 years
73Vo - 2.5 years
50Vo - 4.5 years
55Voto70Vo-5years
50Vo - 4.5 years
56%o - L0 years
75Vo - 7.5 years
50Vo - 14.2 years

50Vo - 7 years
95% - LL years
97Vo - L0 years
50% - L0 years

Notes:
nnumber of restorations involved.
CFCumulative failure analysis.
LTLife table analysis.

l.Number of restorations not given. 887 teeth examined.
2.Unpublished data from a L975 study conducted through study groups in Adelaide, South Australia. Results have recently been

submitted for publication. (Cheetham JD, Makinson OF, Dawson AS. Replacement of low copper amalgams by a group of general dental
practitioners. Aust Dent J. Submitted May, 1989)
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The effect of material on longevitywas to be expected. Surprisingly, however, the survival

rates for amalgam and resin restorations were very similar, with the main differences in

longevity being found between crowns, and amalgams and resins. The age and sex effects are

shown in different failure rate patterns rather than large differences in restoration longevity. The

effect of sex may also be related to the unequal population distribution and, therefore, may

not be of practical significance.

Overall, the results for restoration longevity in the present study show that the

environment in the RrqAIì is one of relatively low restoration replacement rates. This is a major

contrast to the Scottish studies of Elderton and his colleagues, where the median longevity of

an amalgam restoration was only one third of that found in the present study.

5.7 Dental Treatment and Dental Health in the R¿4v{Ii'.

The present study was conducted in what was thought to be a high risk environment for

dental treatment, this assessment of risk being made on the basis of studies conducted in the

General Dental Service in Scotland. Despite these predictions, the environment for dentistry

in the RIA.AIì has been shown to be more benign. Restoration failure and replacement rates can

be a major driving force in the dental treatment process, and the present study has shown that

this factor is much less important in the RAAF than might have originally been thought. Most

of the effects shown to be important in determining the amount of treatment received in the

GDS in Scotland are not apparent in the population upon which the present study is based, and

they do not appear to have any effect on the rate at which the subjects' dental health changed

in this RJA.AIì population.

The variability of the database in the present study makes it hazardous to make

conclusive statements regarding the outcomes of the comparisons conducted during the study.

However, there aÍe anumber of trends that may be described. Most importantly, there is a slow,

but inexorable, reduction in the amount of sound tooth structure in the subjects of this study
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population, this reduction being evident both as an increase in the DMF indices, and as a

decrease in the T-Health Scores. These trends support the hypothesis developed in the

Introduction to this report, that is that dental disease and dental treatment both have an adverse

effect on dental health.

The rate of change in dental health also tends to be reduced by the subject's age and the

number of restorations present. This is most likely a result of the number of available and

susceptible sound tooth sites being reduced by carious involvement or by being restored.

The cost of treatment appears to be influenced by the frequency of examination and

treatment in this population, although the number of restorations placed does not seem to be

affected. This suggests that the more frequently attending subjects tend to get more complex

and expensive treatments than those who only attend once per year. However, frequency of

attendance does not appear to have any significant effect on dental health.

Finally, although it is more the exception than the rule for an individual to be seen by

the same dentist for more than a single course of treatment, the frequent change of dental

operator does not appear to have any significant effect on the amount of treatment received by

RJAAIT personnel, nor does it seem to have any adverse effect on dental health.

Much of the contrast between this study and those conducted in the GDS in Scotland

may lie in the different environments in which the studies were conducted. As discussed

previously, the study populations and dental operator groups are so widely divergent as to make

comparisons very difficult. However, the most striking difference between these two groups lies

in their respective restoration replacement rates, and it may be that this factor is the most

important in determining the differences noted between the present study and its predecessors.
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6. CONCLUSIONS

6.1 Introduction.

The present study was inspired by the work undertaken by Elderton and his co-workers

at Dundee, who investigated the influence of a number of factors on the amount of dental

treatment received by a group of patients in the General Dental Service in Scotland. These

studies, and the findings of the Committee of Enquiry into lJnnecessary Dental Treatment, have

seriously questioned the philosophical basis of traditional dental practice in Great Britain and,

as a consequence of this, other western industrialised nations.

Much of the recent research into dental treatment provision has centred on the

idiosyncratic way in which dentists make clinical decisions (Boyd, 1989) - with the dearth of

standardised criteria for restoration placement and replacement, and the resultant probability

of unnecessary treatment being provided to many patients, being commonly noted. The

culmination of this professional introspection was the convening of an International Symposium

on "Criteria for the Placement and Replacement of Dental Restorations", which resulted in

the formulation of a number of criteria (Anusavice, L989) which could be applied to clinical

decision making.

Therefore, it was in this environment that the present study was conducted to assess the

effects of the factors described by Elderton, Nuttall, Eddie and Davies, on dental health and

dental treatment in a sample of Royal Australian Air Force personnel. This was a retrospective

document survey which collected data on the dental health status and treatment received by 100

members of the RAAF, covering the dental histories of the subjects for a period of between

ten and sixteen years.

6.2 Conclusions.

The database upon which the present study is based suffers from a Iarge degree of
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variation within many of the measured variables. While the errors resulting from this variation

make it somewhat hazardous to make irrefutable statements regarding the outcome of this

study, some trends may be described.

The restoration longevity figures derived for this RAAIr population, with the consequent

low restoration replacement rates, seem to demonstrate that dental treatment in the RAAF is

provided in a benign environment, despite the frequency with which ILAÁIì patients are seen

for examinations, and their frequent changes in dentist. It is worth noting that this effect, and

the other differences between the present study and those conducted in Britain, may be related

to the differences between the fee-for-service and salaried dentist environments.

Within the population studied, the factors that were found to be important in

determining the amount of treatment provided in the GDS in Scotland (Nuttall, 1984b; Davies,

1984) did not appear to have any significant effect on the dental health of the subjects. Not

withstanding this, frequently attending subjects from one group on a six monthly recall cycle

(actual mean time between examinations: 0.93 years), tended to receive more expensive

treatment than those from another group who attended every L5 months (approximately).

Despite some speculation regarding the cause of this cost difference, it is impossible to

determine if the observed effect is due entirely to the frequency of examination, or if there are

other factors involved which relate to other characteristics of the frequent attenders.

While the present study did not find any factors that significantly influenced the rate at

which the subjects' dental health changed, it did discover over the life of the study a slow, but

relentless, reduction in the amount of sound tooth structure comprising an individual's dentition.

The rate of reduction in dental health tends to decrease with age, although this observed

reduction may result merely from a gradual exhausting of available sites for restorations or new

caries. Thus, in terms of the definition of dental health adopted by the author, it is apparent

that traditional dental treatment philosophies are failing to prevent or cure dental decay and,

in all likelihood, are not even able to maintain the status quo.
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6.3 Recommendations.

The present study has demonstrated some trends in dental health and dental treatment

provision which may have some relevance to the Royal Australian Air Force. However, the

applicability of these results to other Australian populations is problematic. Therefore, it is

important that similar research be conducted in other population groups, both in the public and

private sectors.

Within the RAAF Dental Service, the findings of this research project may be used to

re-evaluate current practices. While the current study did not show any significant effects of

treatment frequency and changing dentist on dental health and treatment, we should be aware

that such risk factors are intimately involved in the practise of dentistry in the RAAF.

Consequently, the Dental Service should work to minimise these risk factors through a

commitment to continuing education for Dental Officers and by adopting policies that are aimed

at optimising dental health. One such a policy might be to adopt for the RAAF, the criteria

espoused by the International Symposium on "Criteria for the Placement and Replacement of

Dental Restorations". Thus, although the present study has shown the RAAF to possess a

relatively benign environment for dental treatment, we should be attempting to make it even

more so.
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APPENDX 1

This appendix will outline the usage of the various fields, and the codings and

abbreviations used, on the standard forms employed in this study.

FORM A: Data Collection Proforma.

ID Number. The subject's service number.

Init. Exam. The date of the first dental examination recorded in the notes.

Sex.

Rank. The substantive rank of the subject.

Collctd By/Date. Who collected the data and when. In this study all data collection was

performed by the author.

OHI/Smoke/Brux. Risk factors noted in the subject's documents. Such references were

rare.

Exam Date. The date (*/Vy) of each examination.

Change Dentist. Was the dentist performing the examination the same as for the previous

course of treatment?

Treatment Cost. Total cost of treatment (who1e $) provided during each treatment cycle,

based on the 1988 Fee Survey (AD,\ SA Branch).

DMF"I. Recorded as individual scores, in the format DIII/F teeth.

DMFS. As for DMFT, recording surfaces.

T-Health $). D lF lSound teeth.

T-Health (S). D/F/S surfaces.

Odontogram. Used to record the initial dental status of the subject. Standard RA.AIT

charting symbols (as described in HSC(D) L-L) were employed, they being:

a. Solid Shading. Denotes an amalgam restoration.

r.{
rl,l
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þ
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b. Oblique Hatching. A tooth coloured restoration. Either Composite resin, GIC or

porcelain.

c. Horizontal Hatching. A gold restoration.

d. Missing teeth ware shown by a horizontal line (-) through the tooth, teeth marked

for extraction by an oblique line (/) and extracted teeth with a cross (X).

Data Collection Grid. This is the major part of the form, and each double row of boxes

is associated with one arch for one examination. The inner row of boxes (that which is closest

to the central odontogram) is used to carry coded DMF data. Each tooth has its D and F

surfaces expressed as a fraction with the D surfaces as the numerator and the F surfaces as the

denominator, that is D/F. Missing teeth were denoted by an M. From these data, all of the

dental health variables may be derived. The outer row of boxes carry treatment data, in the

form of ADA item numbers, for all teeth involved in the cycle of treatment. Thus, a pair of

double rows carries the data on one examination and course of treatment.

FORM B: Data Input Proforma.

Data from the collection sheets are collated and coded in a form suitable for entry into

the computer database. One form carries the data from a single examination. Part 3 of this form

was superseded by Form C.

FORM C: Restoration Longevity.

This form is quite self-explanatory. The information regarding each restoration placed

during the study occupies one line. The Fail Date field is only completed if the restoration is

replaced during the duration of the study. If it does not fail, the date of the Last Exam is taken

as the censoring date.

r.l
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Copies of all of these form types are displayed in the subsequent pages of this appendix.

Samples of the codings used are also displayed.
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