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Abstract

This thesis examines factors influencing the provision of dental services in Australian

private general practice to address the documented variation in service rates, and

questions of appropriateness of care arising from this variation. The aims of this

thesis were to examine the association of services provided with dentist, practice,

and patient factors, controlling for oral health status.

A random sample of L,2I2 dentists was drawn from the dental registers of each

Australian State/Territory and surveyed by mailed self-complete questio'maires

during L997-98, (response nte=60.3"/o). Private general practitioners (n=345)

provided data from a log of one typical clinical day, (n=4,1L5 patient visits).

Lr general, Patient, dentist and practice factors were significant explanatory variables

in models of service provision which included oral health status. This indicates that

service provision is not a simple deterministic pathway involving technical

considerations of oral health status being converted into a treatment plan and

provision of services. Patient, dentist and practice factors play an important

mediating role in determining service patterns. Among the set of explanatory

variables there was no single dominant variable or subset of variables. Service

provision was influenced by a large ntmber of small effects from a wide range of

factors.

The findings indicated dentist characteristics such as practice beliefs and preferences

for patients had an influence on service patterns. Further r¡nderstanding of the

xlv



dentist-patient relationship, the development of practice beliefs, and the dynamics of

treatment planning and decision-making could be beneficial to improving service

outcomes. However, other factors such as insurance status and visit fire were also

associated with service patterns and have the potential to be altered to achieve better

sen¡ice outcomes. Geographic gradients in services indicated the operation of socio-

economic and other area-based barriers on service patterns. While such geographic

barriers may require broad policy initiatives to address their effects on service

patterns, scope exists to investigate clinical outcomes to enhance the knowledge base

of treatment decision-making. Such information could form the basis for

development of clinical guidelines for care which could address the appropriateness

of care issues stemming from the observed variation in service provision'
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1. Introduction

This thesis examines factors which influence the provision of dental services in

private general practice in Australia. The need for an examination of factors

influencing dental service provision is based on the documentation of variation in

service rates (Bailit and Clive, I98t), and the questions of appropriateness of care

which arise from the observed level and variation in service rates (Bader and

Shugars, 1995a; 7995b). In this chapter some background details concerning the

provision of dental services in Australia are given, the problem to be investigated is

described, ttre rationale for studying the problem is explained, and the research

framework and specific objectives are outlined.

1.1 Background: oral health and dental serv¡ces

Prior to outlining the problem to be investigated it is worthwhile to consider why it

is important to study dental services. The importance of dental problems may tend to

be underestimated due to the fact that most dental problems are not usually life-

threatening. However, dental problems can create a large burden to the community

due to the repetitive nature and prevalence of dental problems. In a two-week

sample period dental problems were ranked as the fourth most frequent illness

condition, behind headache, hypertension and colds (Spencer and Lewis, 1988a).

Dental caries has been ranked as the highest diet-related disease in Australia in terms

of both total costs and health care costs (Crowley et a1., 1992). The burden on the

community that is created by oral problems results in substantial loss of productive

work time and can lead to interference with normal social functions (Spencer, 1993).
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Dental services are ¿u:r important component of health care. A total of $2.6 billion was

spent on dental health expenditure in 1996-97, accounting for 6.1% of recurrent

health services expenditure (AIHW, 7999). Flowever, dental services may be subject

to change as the effect of factors such as the widespread coverage of water

fluoridation and other oral health promotion activities begin to irrfluence oral health

status. Historical trends have indicated improved oral health for children. For

example, among L2-yeavolds the number of permanent decayed, missing, and filled

teeth declined from 4.8 in 1977 to 1.1 in 1993 (Spencer et al., 1994; Davies and

Spencer, L995). Oral health has also improved among adults in Australia, with

dramatic declines in edentulism. For example, the percentage of persons aged 65

years or more who had no natural teeth declined from 66% n 1979 (ABS, L980), to

50% in 1987-88 (Barnard, 1993), to 39o/o n L996 (Brennan et al., 1997). However, this

decline in edentulism has been linked to expected increases in the pool of teeth at

risk of oral disease (Spencer and Lewis, 1988a).

In Australia the majority of dentists work in general practice (e.g., M.6% n 1994)

with only a small percentage in specialist and restricted practice (10.3%). Most

dentists work in the private sector (e.g., 8I.4% n !994), with the major types of

practice being solo practice (46.3%) and associateships (14.3%) (Szuster and Spencer,

1997). School Dental Services utilise both dentists and auxiliaries and are a major

source of service provision to children. Public dental services are only available to

adults who are etigible for government health cards such as the unemployed and

aged pensioners. Most adult patients in Australia seek dental care through the

private sector, papng either directly or through insurance schemes.

2



The interaction of demography and use of services produces the profile of patients

visiting a dentist. Demographic changes in Australia have shown a trend towards an

increased pool of middle- to older-aged adults (Spencer and Lewis, 1988a). Use of

dental services has increased among adults in Australia. For example, among

persons aged 65 years or more the percentage who visited in the previous 12 months

increased from 21.5% n 1979 (ABS, 1.980), to 40.9% n L993 (Brennan and Stewart,

1993). Shifts in service patterns may be expected to reflect the changing oral health

status of the population. In private general practice, rates of service per visit have

changed between 1983-84 and L993-94, with increases in rates of diagnostic,

preventive, endodontic, crown and bridge, general/miscellaneous, and orthodontic

services, and decreases in rates per visit of prosthodontic services (Brennan,1997).

In summary, the background to dental service provision in Australia involves

changes in oral health status which may be viewed in general as showing a trend

towards improvement but as a consequence there will be expected increases in the

pool of teeth at risk of oral disease. Demographic changes involving an increased

pool of middle- to older-aged adults who are retaining teeth as edentulism declines

in prevalence, parallel the changes in oral health status. Against this shifting

backdrop of changes in oral health, use of services, and service-mix over time is the

problem of variation in service provision at any one point in time.

1.2 Problem to be investigated

Having looked at the background to establish why it is important to study dental

services, this section focuses specifically on the problem to be investigated.

Numerous studies have indicated that both medical and dental services are subject to

J



unexPlained variation in rates across geographic areas and practices. For example, a

study of geographic differences in medical and surgical services in the USA found

large and significant differences in the use of services provided with 67 out of 123

procedures showing at least three-fold differences between sites with the highest and

lowest rates of use (Chassin et a1.,1986). Such variation could represent unnecessary

care in high-rate areas, insufficient care in low-rate areas, or appropriate care in all

areas with the differences explained by variation in health status across the areas

studied (Wennberg, L986). Variation in service utilisation rates among 227 general

dental practices in the USA was found to be substantial (Bailit and Clive,t98l). Other

studies from the USA have shown heterogeneity in dental service utilisation rates

across small geographic areas (Gotowka and Clive, 1988), and wide variations in

dentist service rates were found among a homogeneous patient population

(Grembowski, Milgrom and Fiset, t990a). Lr Australia, clusters of dentists were

identified on the basis of their pattems of service provision across L0 areas of services

(Brennan, Spencer and Szusteq 1996a).

Some attempts have been made to measure factors which are associated with

variation in service rates in order to explain the phenomenon. For example, in the

USA variation in dentist service rates have been associated with factors such as

practice characteristics, practice beliefs of dentists and market characteristics

(Grembowski, Milgrom and Fiset, L990b; t997).In Australia, service provision has

been associated with a range of factors, including patient age, patient sex, visit type,

insurance status, and geographic location (Brennan, Spencer and Szusher, 1997;

1998a;1998b).
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A framework for understanding the practice patterns of physici¿üìs/ proposed by

Eisenberg (1985), may provide some basis for understanding dental service patterns.

Physicians'prescription of services is seen as being motivated by consideration of the

physician's own personal interests and desires, the patient's own benefit, and the

benefit of society. A physicians interests and desires which could influence provision

of services includes desire for income, desire for a style of practice, the personal

characteristics of the physician, the practice setting and standards established by

clinical leadership. Factors influencing the provision of services when the physician

acts on behalf of the patient include the patient's economic well-being, clinical

factors, patient demand, defensive medicine, patient characteristics, and patient

convenience. Factors which may operate when considering the social good include

attempts to balance operating on behalf of the individual patient and collective

considerations of the need to provide services equitably and efficientþ.

In summary, a number of studies have established variation in rates of both medical

and dental services. While there has been some research into factors associated with

service rate variation there is a need for a more comprehensive approach which can

incorporate a greater range of factors which have the potential to influence the

provision of services, and which includes some control for any underlying

differences in health status. The research problem to which this thesis is directed

therefore involves the investigation of factors influencing rates of service provision.

1.3 Rationale for studying the problem

Investigation of variation in service rates ultimately leads to an interest in health

outcomes (Eisenberg, L985). This is consistent with a growing interest in evaluating

5



programs and procedures, and evidence-based policy decisions (Legge, t999). In

documenting service rate variation and factors which are associated with such

variation the emphasis in this thesis is placed more on an explanation of the process

than on outcomes. However, knowledge of service patterns and their correlates

provides a means of identifying practice patterns which are most likely to affect

health outcomes, which ca¡r lead to further opporírnities in health services research

to arrive at a better understanding of how health services are provided and ways it

which they canbe improved (Eisenberg,1985).

The rationale for studying the problem is based on limitations of previous analyses in

terms of the number of studies and the scope of variables investigated. In particular,

there has been little control for oral health status, and while a range of explanatory

variables have been explored they have often been tackled in a fragmented m¿üìner.

There is scope to improve upon previous attempts through the incorporation of

control for oral health stattrs and a broadening of the scope of variables included in

the models of service provision. The approach of this thesis is to construct

comprehensive models of service provision which include a large set of variables

covering a range of constructs. This is elaborated further in the research framework

outlined in the next section. The implications of studying the problem are twofold.

Firstly, by studying factors which can influence service provision it will be possible

to provide a better explanation for what causes service rates to vary. Secondly, this

improved ability to explain service rate variation will enable better judgements to be

made concerning the appropriateness of this variation, and allow policy to be

developed in relation to the sources of variation and any ensuing appropriateness of

6
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1.4 Research framework

Figure 1-.1 presents a schematic outline of a range of factors which can influence the

provision of services. A simple, technical view of the process proceeds in linear

fashion from oral health status to visit factors to service provision, with some health

outcome as the end point. This health outcome feeds back to oral health status,

completing a loop. However, other factors may influence this process. Such factors

include characteristics of patients (e.g., age, sex), practitioners (e.g., practice beliefs)

and practices (e.g., qq¡,e, size and location). The patient is linked to oral health status

and visit factors, and also to a practitioner who is linked to a dental practice.

Practitioner

- Age, sex
- Practice beliefs
- Treatment choice factors
- heferences for patients

Practice

Patient
- Age, sex

- Attitudes, values
- SES indicators

I - Private/Public sector
- GeneraVSpecialist
- Patients per year
- Location (urbar¡/rural)

I
I

| ---
t\l\t\t\t\l-À

,

\ I
I

*
\
I

OraI
health

+ Visit
factors

Service
provision

Health
outcome

- number of teeth
- presence of dentures
- decayed teeth

- Emergency/Check-up
- Insurance status

- Restorative
- Diagnostic
- Preventive
- etc.

Fig. 1.1 : Schematic outline of factors influencing service provision
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This thesis addresses the broad research hypotheses that patient characteristics,

dentist characteristics, practice factors, and oral health status are all sources of

influence on, and result in variation i:r, the rate of dental service provision. This

involves investigation of patient characteristics such as age, sex, insurance status, and

visit type; dentist characteristics such as age, sex, practice beliefs, treatment choice

factors and preferences for patients; practice factors such as geographic location, fpe

of practice, and size of practice; and measures of oral health status such as number of

teeth, presence of dentures and number of decayed teeth.

1.5 Specific objectives

The specific objectives of the present study are to investigate the provision of dental

services by:

L. Patient characteristics (e.g., age, sex, visit type, insurance status, socio-economic

status);

2. Dentist characteristics (e.g., treatment choice, practice beliefs, preferences for

patients, demographics);

3. Practice factors (e.g., size,location, volume, busyness); and

4. Oral health status (e.g., number of teeth, denture wearing, decayed teeth).

This involves examination of the univariate distributions of these sets of variables,

the bivariate associations of the provision of services by the set of independent

variables, and the use of multivariate models of service provision by the set of

independent variables.

8



2. Literature review

Having introduced the research problem of investigating factors influencing service

provision in the previous chapter, this chapter provides a more detailed review of

the literature whidr r¡nderlies the research problem. This involves looking at service

rates in terms of describing the main areas of service, suÍunarising previous

investigations of variation in services and rate variation in relation to

appropriateness of care. Then factors which influence sen¡ice provision will be

described in terms of patient characteristics, dentist characteristics, practice factors,

and oral health status.

2.1 Service rates

Service rates comprise the set of dependent variables which are addressed in this

thesis. Before considering the factors whidr may influence service provision it is

necessary to have a closer look at what dental services are delivered, what is the

usual pattern of service-mix, and what previous studies have documented about

variation in rates of service provision.

2.1.1 Main areas of service

Classification of services

Dental service items provided in Australia can be consistently classified using the

Schedule of Dental Services published by the Australian Dental Association (1996).

The Schedule Committee of the Australian Dental Association assigns a unique

three-digit identifying number to each item or clinical procedure which it regards as

collectively representing Australian dental practice. The chief aim of this process is to
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identify clinical procedures, but there is also a close relationship with health benefit

organisations. The coding system provided by the Sdredule describes most items of

dental treatment and is widely used in billing and insurance claims systems

throughout Australia. The Schedule provides a structured classification of treatment

items which is grouped into main areas of service which can comprise a number of

sub-groups. For example, treatment items within the main area of diagnostic services

fall into sub-groups of examinations, radiographs, and other diagnostic services. An

example of the classification system is provided in Table 2.1..

Table 2.1: Example of Schedule of Denta! Services

Main area Sub-group Item (code and description)

Diagnostic services

Preventive services

Periodontics

Oral surgery

Endodontics

Restorative services

Crown and bridge

Prosthodontics

Orthodontics

General services

Examinations

Radiological examination

Other diagnostic services

Dental prophylaxis

Topical fluoride

Other preventive services

Extractions

Surgical extractions

Pulp treaünents

Periradicular surgery

Amalgam restorations

Glass ionomer, resin restorations

Crowns

Bridges

New dentures and components

Fixed appliances

Emergencies

Drug therapy

011 lnitial oral examination

022 lntraoral periapical or bitewing radiograph

048 Caries suscept¡bility test

111 Removal of plaque

121 Topical application of fluoride

141 Oral hygiene instruction

?22Rooì. planing and subgingival curett¡age

311 Removal of permanent tooth

321 Surgical removal of erupted tooth

414 Pulpotomy - permanent tooth

431 Periapical curettage

511 Amalgam - 1 surface - permanent tooth

531 Composite resin - 1 surface - poster¡or tooth

611 Resin jacket crown

642 Bridge pontic

71 1 Complete maxillary denture

829 Partial banding - 1 arch

912 Sedat¡ve dressing

924 Drug prescription

981 Splinting and stabilisationMiscellaneous
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Some features of the Schedule which are worth noting include the classification of

routine scale and clean items under the main area of preventive services rather than

periodontic services. Periodontic services comprises a small set of items with no sub-

groups. Oral surgery primarily consists of various types of extractions. Specialist oral

and maxillo-facial surgeons supplement the items listed on the Schedule with other

codes used by medical practitioners. The main areas of general services and

miscellaneous services comprise a small set of items which do not easily fit r-urder the

other main areas, and are often aggregated together as general/miscellaneous

services for convenience.

Treatment distributions - Australian private practice

\Atrhile treatment distributions of service items provided by dentists can be derived

from insurance claims these data sources may be biased to the extent that a different

mix of services is provided to insured compared to uninsured patients. For example,

analysis of service provision in Australia by insurance status has indicated that

insured patients in private general practice had higher odds of receiving preventive,

crowrt and bridge, and endodontic services, but lower odds of receiving oral surgery

and prosthodontic services (Brennan, Spencer, and Szuster, t997). Howevet, a series

of surveys spanning 1983-84 to 1993-94 have documented the distribution of

treatment items provided in Australian private general practice which was based on

a sample of patients treated in a typical day which included all patients regardless of

insurance status.

In L983-84 service-mix was dominated by restorative, diagnostic and preventive

services, and a limited number of services accounted for most service provision or
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dentist time (Spencer and Lewis, 1989a). Both periodontics and orthodontics

comprised a minor percentage of services in general practice. A similar pattern of

services in terms of rank order of main areas of service was observed in Australia¡r

private general practice in 1988-89, with some changes in rates per visit such as

increases in diagnostic and preventive services (Spencer, Szuster, and Brennan,1994).

The same overall pattern of treatnent by main areas was observed in 1993-94, with

restorative, diagnostic and preventive services dominating. However, over the

period t983-U to 1993-94 there had been a shift involving increased percentages of

patients receiving diagnostic and preventive services and decreased percentages of

restorative services (Brelnan, Spencer, and Szuster, 1.998b). Despite decreases in

percentages of patients receiving restorative services,37.7o/" of patients continued to

receive these services, second in rank order only to diagnostic services @6.0%) and

ahead of preventive services (25.2%). All other service areas were received by under

L0% of patients per visit, and in rank order from highest to lowest consisted of

prosthodontic, endodontic, oral surgery, crown and bridge, general/miscellaneous,

orthodontic and periodontic sen¡ices.

Over the survey period the total number of services per visit increased from a mean

of L.75 in 1983-84 to 2.07 n 1993-94. However, private general practitioners showed

no change in mean hours worked per year over this period, but did exhibit a decline

in number of patients per hour and patient visits per year (AIHW, 1996). The decline

in patient visits per yeil tended to counterbalance the increase in services per visit,

with the result that numbers of services provided per year by practitioners remained

stable.
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Treatment distributions - Australian public patients

The majority of dentists in Australia work in the private sector (Szuster and Spencer,

1997). Flence, the findings presented above for private general practice should reflect

the experience of dental care for most Australian adults. The public sector treats

patients who are eligible for care primarily through possession of government health

cards, which covers persons such as aged peruioners and the unemployed. The

distribution of services provided in the public sector shows some similarities to the

private sector in the rank order of main areas of service, particularly with diagnostic

and restorative services dominating both service distributions (Brennan, Spencer,

and Slade,L997).

Flowever, despite this similarity in rank order there are differences in levels of

service (i.e., percentage of persons receiving services a¡td rates of services Per visit)

particularly for oral surgery services, with higher levels of extractions in the public

sector compared to the private sector. Sudr differences reflect differences in the

patient populations served by each sector of the delivery system, as well as resource-

related access differences with the public sector characterised by longer waiting

times for care and higher percentages of emergency treatrnent for relief of pain.

The focus of this thesis is on service provision in private general practice. The

relevance of this focus stems from the greater nu¡nbers of patients treated through

the private sector and the opportunity for sources of influence other than resource

constraints and institutional policies to operate on the service provision Process.
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Treatment distributions - international comparisons

Data on treatnent distributions from the USA have shown that in 1976 the

percentage of services in North Carolina was dominated by fillings (26.0%),

preventive services (25.0%), and examinations/x-rays (24.0o/"), and when taken as the

percentage of dentist's chairside time the dominance of fillings (41.7%) was more

Pronounced (Konrad and DeFriese, 1981). A review comparing the North Carolina

study with two other national studies of the USA from 1979 showed that

examinatiory hygiene and operative services accounted for between72.4o/, artd73.9%

of procedures across the studies. However when looking at dentist time distributions

the focus was primarily reparative, being devoted to the treatment of caries and its

sequelae (Bader and Kaplan, L983).

Data on dental practice in the USA between1979 and 1990 have shown that demand

for dental services continued to grow over the period (Nash and Bentley, L991). This

is reflected in increases in areas such as diagnostic and preventive services (e.g.,

examinatiory prophylaxis, and fluoride treatments). Flowever, the number of

restorative procedures declined over this period, mainly due to decreased numbers

of amalgam fillings. Extractions also declined, while there were increases in crowns,

root canals and full maxillary dentures. Despite the decreases in restorative care,

these services still comprised a major component of dental practice, accounting for

approximately 30% oÍ dentist time and 18% of dental procedures.

The pattern of treatment in the General Dental Service in England and Wales, and

Scotland between 1965 and 198L had shifted from being dominated primarily by

restorations and prosthetics to one with a growing percentage of diagnosis and
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periodontic (including scaling) services (Elderton and Eddie, 1983a). Flowever,

restorations still comprised approximately 50% of expenditure in 1981. The

proportion of overall expenditure on fillings decreased over the period, but was

counterbalanced by increased expenditure on crowrÌs, endodontics, and bridges

(Elderton and Eddie, 1983b).

Treatment distributions - projections of future needs

Projections of future need for dental treatment have been motivated both by

observed changes in treatment distributions over time, and by changes in other

factors such as oral health status which are likely to impact on service patterns. In

Canada a need.-based model was developed to estimate and project the dental

market for caries and periodontal diseases (Douglass and Gammon, 1985). Taking

demographic and disease trends into account the model showed projected increases

in the number of hours to meet the need for both operative and periodontal

treatment in Canada. This trend is driven largely by the increasing nurrrber of

dentate adults among older age gïoups, which results in an increased number of

adults at risk to dental diseases. Restorative dentistry was exPected to differ

according to the age cohort of the patient, with more conservative restorations

needed among younger patients and greater numbers of more complex restorative

services needed among older adults.

In the USA epidemiological data and population estimates were used to calculate the

hours of adult operative treatment need in 1972, 1990 and 2030 (Reinhardt and

Douglass, 1939). It was found that in 2030 there witl be 54% more hours of need than

in L972. The change in numbers of older teeth at risk was also associated with
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changes in requirements for restorative treatment, consistent with the Canadian

findings.

Australian data has also been employed to assess the impact of change in oral health

status on dental practice a¡rd services (NHMRC Expert Advisory Panel, 1993).

Decreased caries experience among drildren and decreased tooth loss among adults

were found to be shifting the burden of dental disease and needed care from children

to adults. The care needed may become more complex due to the accumulation of

past disease experience and its sequelae, and also previous dental treatment. Medical

conditions particularly among older adults may also impact on service provision.

The expected overall result is an increased need for higher level tertiary intervention

seryices.

The short-term impact of changes in oral health on service provision has seen an

increase in the volume of services, while the changes in the dominant main areas of

service (i.e., restorative, diagnostic and preventive) have not been substantial. The

overall increase in annual service provision during the 1980s was due to increases in

higher-level, complex interventions such as endodontics and advanced restorative

services (Spencer, Brennan and Szuster,7994b). The combination of patient demand

and new technologies is likely to accelerate the increase in high-level interventions

resulting in a mix of services dominated by low-level and high-level intervention

services in the long-term (NHMRC Expert Advisory Panel, 1993). These changes

were considered to be consistent with the direction predicted by the World Health

Organisation, but not to be as rapid as expected (WHO, T990; Pilot, 1988).
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Summary - main areas of sen¡ice

Developed industrialised countries such as Australia, USA, and England show some

corrunon patterns of service provision, with a dominance of treatment distributions

by the main areas of restorative, diagnostic and preventive services. There appears to

be a trend toward decreases in restorative care, consistent with lower overall levels

of caries in children and tooth loss in adults. However, despite some movement

away from restorative care, these services continue to be a major component of

dental treahnent distributions.

2.1.2 Variation ¡n service rates

Variation in medical senzices

The impetus for investigating variation in service rates was provided from

documentation of medical service rates. Hence this section includes reference to both

medical and dental services. While it can be argued that there are differences in the

delivery of medical and dental services, there are also some similarities. Some of the

differences will be considered further in Section2.L.3, which deals with rate variation

and appropriateness of care. While the conclusions drawn from studies of medical

services can not necessarily be applied to dental services, such results can be

instructive and lead to research questions which can be investigated using dental

services.

Documentation of variation in medical services often involves comparisons between

small areas with high versus low rate areas being contrasted. For example, a study of

surgical rates in Manitoba found one and a half times as much surgery was

performed. in high rate areas compared with low rate areas (Roos and Roos, 1981)-
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Place of residence was concluded to be a strong influence on exposure to major

surgical procedures since the surgical case mix varied little between the high and low

rate areas. Hence the surgical selection process rather than the characteristics of the

population within an area was attributed as a major determinant of surgery rates,

with high surgical rates being associated with risk of excess deaths. Flowever, there

was acknowledgement that there was a lack of understanding of why the variation

occurred

In order to assess the contribution that population characteristics make to the

observed variation in medical service rates a sfudy was performed which looked at

service rates across 56 small areas in association with variations in characteristics of

the population sudr as self-reported health status, levels of disability, mental status,

socio-economic status, and ethnic characteristics (Roos and Roos, 1982). The findings

did not support a needs model, which postulates that the worse the overall health of

the population within an area, the greater the need for surgical intervention. High

rate areas were not associated with a population that was more disabled and in ill

health.

Another study using data based on 13 large areas in the USA found that 67 out of I2Z

procedures exhibited at least three-fold differences in medical service rates between

the highest and lowest areas (Chassin et al., 1986). However, areas did not exhibit

high or low rates consistently, but were high for some and low for others. The

researchers point out that while policy makers readily equate high use as

inappropriate, such an assunption may be uninformed. Wennberg (1936) relates that

while variation in rates may be widely documented it is difficult to distinguish
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between unnecessary care involving inappropriate use in areas with high rates,

insufficient care involving inappropriate use in areas with low tates, and appropriate

use where differences between areas are explained by differences in health status. To

be able to make such distinctions requires a better scientific basis involving the

definition of standards and the investigation of outcomes. Variations in medical

practice may be acceptable under some circumstances (Smits, L986). These include

when uncertainties in scientific knowledge lead to acceptable alternative practice

pattems, and when an innovation in diagnosis or treatment is in a phase of active

dissemination.

Sources of variation in dental practice

Having reviewed some of the background to variation in medical service rates this

section addresses variation in dental service rates, and begins by looking at sources

of variation in dental practice. The treatment plan recommended by a dentist is the

result of a process which can be shaped by a range of potential sources of influence.

The process of clinical decision-making has been described as involving three phases

(Bader and Shugars, \992). The disease or condition is identified in the detection

phase. A decision to intervene is made in the next phase. Then, if a decision to

intervene has been made, the final phase involves selecting among alternative

treaûnents.

Variation among dentists can arise across these three phases of clinical decision-

making (Bader and Shug arc,1995b). In the detection phase, variation may arise from

differences in carefulness of inspection, skill in examination techniques, and criteria

used to identify conditions. In the decision to intervene phase, variation may arise
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from differences in dentists'perceptions regarding the course of the disease, dentists,

knowledge of risk factors and perception of risk for disease. In the selection of

treatment phase, variation may arise from differences in how dentists interact with

patients, solicit the opinions of patients, interpret the preferences of patients, and

aPPly their own practice beliefs in relation to treatment effectiveness.

Having outlined potential sources of variation in the service provision process, the

next three sections document the extent of variation in dental services. This follows

the framework adopted by Bader and Shugars (1995b) in structuring the studies into

the three levels of dental practice, patient, and tooth. Practice level studies are useful

for assessing rates and service distributions among practices grouped into

characteristics of interest such as by geographic regions or payment mechanisms.

Ffowever, such analyses tend not to control for patient factors, but instead rest on the

assumption that there is an even distribution of patients across practices. Studies

performed at the level of the dental patient are usually based on recoÍunended

rather than actual treatment, as the same patients are examined by multiple

practitioners. Patient simulations have also been employed for both convenience and

standardisation. These factors may hinder the validity of the patient level analyses to

the extent that acfual treatment varies from recommended treatment and simulated

cases. Variation at tooth level may also be obscured when aggregated to the level of

patient. This problem can be avoided through using tooth level studies based on

treatment recoÍunendations for individual teeth.
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Variation in dental sen¡ices - practice level

The number of studies which have documented variation in service rates and

practice patterns among dental practices has been reported as being extremely small

(Bader and Shugars, !995b). Some have adopted the small area approach used in

studies of medical service variation and applied it to dental practice. For example,

Gotowka and C1ive (1988) reported on service rates per L,000 patients, with ratios of

eight to one being observed between areas. Expenses per patient receiving services

varied between one and a half to two to one between areas. Another study applied

the small area approach to dental service variation by estimating simulated rates of

numbers of services (Diehr and Grembowski, 1990). Despite some methodological

problems inherent in the approach (e.g., the possibility of differences in patient

populations between areas), the simulation study provided support for the finding of

excess variability among dentists.

Other studies of variation in dental services at the practice level have adopted the use

of the individual practice as the unit of analysis rather than the larger geographic

regions which have formed the basis of other small area analyses. Practice profiling

has been developed to collect statistical data on the frequency of delivery of services

which can be used to compare between practitioners in order to identify statistical

exceptions such as fraudulent billing (Rocky, 1983). The profiling method also

provides a ready means to quantify variability in dental practice.

A study of dental practice profiles based on claims data from 227 dental practices for

L6 service categories fourd that there was considerable heterogeneify among and

within practices (Bailit and Clive, 1981). The substantial variation in service rates led
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the researchers to conclude that there was a clear need for research on patterns of

dental care, including investigation of factors influencing these patterns.

A study of amalgam replacement rates based on the average percentage of two- or

tluee-surface amalgams receiving another service at 6, 12, and 24 months n 37

general dental practices found that the variation in replacement rates among

practices was substantial, but not explained by the technical quality of restorations

(Bailit, et al., 7979). Once again the authors concluded there was a need for further

work to elucidate the factors associated with differences among providers in practice

pattems.

A study of variation in clinical practice whidr examined the extent of variabitity in

diagnosis and treatment of temporomandibular disorders between two clinics found

that they differed substantially i^ their use of tomography, varied moderately i.

diagnoses assigned to patients, and there was large variation in selection of

treatments (Von Korff et al., 1988). Th.y concluded that there was a need for

systematic approaches to identify^g,evaluating, and modifying variation in health

care practices for common presenting problems.

Another study which calculated service rates for 200 general dentists based on a

homogeneous patient population found wide variations in rates for many dental

services (Grembowski, Milgrom, and Fiset, 1990a). The wide variation was not

explained by differences in patient characteristics, which might be expected among a

homogenous group of patients, but dentist beliefs and practice characteristics were

important correlates of practice profiles.
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While these studies of variation in dental services at the practice level have reported

on data from the USA, there is also evidence of practice variation in Australia

(Brennan, Spencer, and Szusteq1996a). A total of 202 private general practitioners

provided service data in 1983 and 1.988, and were used in a cluster analysis to group

the dentists into practice styles. Three clusters of dentists were obtained,

characterised by service rates as providing high restorative tates,low total rates, and

high diagnostic and preventive rates.

In their review of variation in dental services Bader and Shugars (1995b) compared

mean rates and measures of variation across three reported studies of variation in

dental service provision (Bailit a¡rd Clive, 1981.; Gotowka and Clive, 1988;

Grembowski, Milgrom, and Fiset, 1990a). Th"y found that the relative magnitudes of

variation in service rates were roughly similar across the studies, and that the

absolute magnitudes showed substantial variation among dental practices for

coÍunon procedures. Provision of examinations and prophylaxes showed the least

amount of variation among practices which was attributed to the use of routine

schedules rather than a reliance on clinical symptoms.

While there are few studies which have included comprehensive attempts to

evaluate factors which are associated with variation in dental service rates, the

variance in service rates explained by the models is generally small (Grembowski.

Milgrom, and Fiset, tg97). Alternatively, studies have found independent variables

such as dentist and practice variables were not significant (Bailit et a1., 1979). This has

led to suggestions that some of the variation in service rates could emanate from

idioslmcratic decisions of individual dentists (Bader and Shugars,1995b).

23



Variation in dental services - patient level

Studies of variation in dental services at the patient level involve comparison of

recommended treatment for the same patients who had been examined by a number

of dentists. The measures used to compare the treatment recommendations vary

between studies (Bader and Shugars,1-99lb), and include: cost, numbers of surfaces

decayed and planned for treatment, ffid replacement decisions for dentures.

A study of the cost of reconunended dental treatment for two patient actors

examined by fee-for-service and capitation dentists found that fee-for-service

dentists, while not recommending much more treatment, tended to recommend

more expensive types of treatment (Hazelkorn, 1985). Another study of costs of

recorunended treatment found wide variation, and concluded that the nafure of care

that is planned is very dependent on the individual dentist involved, with the

majority of restorations during a single course of care being the result of

idioslmcratic decision-making (Elderton a¡rd Nuttall, 1983). A simulation of

treatment planning which compared best possible care with care limited to a

particular insurance plan found that dentists were able to elect alternative treatments

when faced with financial constraints, but that there was substantial unexplained

variation in their treatment planning for any given patient (Conrad, Milgrom, and

Kiyak, t9U).

A study of variation in caries recording and restorative treatment planning among

university teachers for¡nd large variation in caries recording between examiners and

this variation was carried over into the subsequent treatment plan, with great

variation in the plans for reparatíve care (Rytomaa, ]arvinen, and Jarvinen, 1979). A
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study of the relationship between epidemiological coronal caries assessments artd

practitioners'treatment recommendations found that for a tooth assessed as carious

by epidemiologic examination a mean of approximately 90% of examining

practitioners recoÍunended treatment while among teeth classified as sound by

epidemiological criteria the mean proportion of dentists who recommended

treatrnent was 1L% (Bader, Shugars, and Rozier,L993)'

Few studies are available which examine treatment reconunendations which do not

involve single tooth restorative services (Bader and Shugats, 1995b). Substantial

differences in recommended treatment involving bridge, partial denture and

endodontic services were reported (Hazelkorn, \985), while another study

investigated differences in complete denture assessment (Cabot, 1990). Although

there was good agreement on the need for new dentures, there was disagreement

over judgements concerning vertical dimensions which could have led to failures in

subsequent re-makes. Finally, a simulation study of treatment planning for

periodontal services prepared by 346 dentists for 7 prototypic patients based on

written histories, clinical and radiographic full-mouth examination results,

radiographs and models found that the number of recommended periodontal

services was related to the number of restorative units and inversely related to the

number of extractions and prosthodontic devices (Milgrom et a1., 1981). Subgingival

curettage was the treatment of choice for most practitioners, with this being the

primary response to a wide range of presenting problems. It was concluded that the

variability in response to various periodontal conditions indicated a need to critically

examine the process by which dentists reduce clinical data into an integrated

diagnosis and treatment Plan.
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Variation in dental sen¡ices - tooth level

Compared to the body of research available at the practice and patient levels, there is

a more extensive collection of studies at the tooth level, which has been attributed to

the simpler study designs afforded by the simulation approach (Bader and Shugars,

L995b). A number of studies have been performed based on extracted teeth and

radiographs. There is a consistent trend across these studies which indicates

substantial variation in diagnoses of caries and recommended treatment (Bader and

Shugars, 1995b). A study of radiographic diagnoses and treatment decisions on

approximal caries found that diagnostic qualþ differed widely between dentists and

there was great inter-obsen¡er variation with respect to caries diagnosis and planned

restorative treatment based on radiographic interpretation (Espelid, 1,986). Another

study of inter-rater agreement in interpreting radiographs showed that there was

substantial agreement on the presence or absence of caries, but only fair agreement

on the specific depth of caries (Langlais, et al., t9S7). Th"y concluded that treatment

decisions based solely on interpretation of radiographs may not be in the best

interests of the patient, but may be more credible when based on additional

information such as patient history and clinical information. Inter- and intra-observer

variations have been found to be lowest when lesions were diagnosed as being in the

outermost parts of the teeth, with cut-off points gradually moving toward a stricter

diagnostic threshold as deeper parts of the tooth were examined (Espelid and Tveit,

1986). Variation in radiographic caries diagnosis and treatment decisions has been

fotmd to be large despite standardised conditions, and has been attributed to

differences on diagnostic criteria and viewing ability (Mileman, Purdell-Lewis, and

Van der Weele, 1982).
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A study whidr examined diagnostic and treatment planning decisions on a selection

of extracted teeth set in realistic contact with each other fowrd that the greatest

discrepancy between practitioners resulted from visual inspection but was reduced

when the diagnosis was made radiographically (Noar and Smith, 1990). Howevet,

early lesions were more reliably diagnosed visually and later lesions more reliably

diagnosed radiographically. Another study based on teeth mounted in blocks and

radiographed involved dentists examining the teeth radiographically, visually and

by probing to assess their need for restoration replacement (Tveit and Espelid,1992)-

Great variation was found in replacement decisions which was attributed to a wide

variety of treatment philosophies among dentists. Another study collected both

restorative treatment decisions based on radiographs and restorative treatment

thresholds based on a list of descriptions of lesions where dentists were asked to

indicate at which point would a filling be required (Kay, Nuttall, and Knill-Jones/

7gg2). It was found that their reported restorative thresholds had little or no

relationship to what they actually planned on the basis of radiographic examinatiory

and it was concluded that the inherent attitudes of dentists have a stronger influence

on treatnent planning than their ability to cotrectly detect pathology.

\Alhile there are a number of studies based on simulations there is a limited amount

of information based on dentists' examinations of patients (Bader and Shugars,

19g5b).In one study it was found that a large number of tooth surfaces planned for

treatment were the result of decisions made by a few dentists (Elderton and Nuttall,

1983). O.rIy two tooth surfaces out of the2,435 examined were planned for filling by

the nnanimous agreement of all the L5 dentists in the study, and only 47.4% of the

restorative treatment decisions were the result of agreement between a majority of
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the dentists. The authors concluded that a great deal of restorative treatment is the

result of 'grey area' decision-making. A similar lack of agreement in judgement of

need for treatment has been observed in other studies (e.g., Rytomaa, ]arvinen, and

Jarvinen, 1979). Another study examined the extent of agreement among dentists to

reconunend treatment for 'J,,L87 teeth in 43 patients (Bader and Shugars, !993).

Overall inter-dentist reliability in recommending treatment for individual teeth was

moderate. Among restored teeth, the reliability of dentists' recorrunended treatment

was considered to be little better than poor. It was concluded that mudr of the

variation in dentists' practice profiles is due to basic differences in decisions on

treaünent recorunendations for individual teeth with specific conditions.

Some studies are available which deal with clinical conditions other than restorative

treatment for caries. A study of dentists' management of periapical lesions in

endodontically treated teeth using simulated cases based on clinical history and

radiograpfu involved dentists selecting one of five treatment alternatives indicated

that the cut-off point for selection varied among examiners, with substantial inter-

examiner disagreement (Kvist et al., 1994). A study of inter-rater agreement on

subgingival calculus detection following scaling indicated that reliability for all

paired clinical ratings was low, with there being a high probability of indicating that

calculus was absent, regardless of extent, suggesting a need to define acceptable

performance criteria (Pippin and Feil, 1992).

A number of studies have investigated variation associated with treatment of third

molars. Using simulated cases based on radiographs, general d.ental practitioners

were asked to evaluate the need for extraction of asymptomatic mandibular third
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molars (Knutsson et al., 1992a\. The number of molars that were reconunended for

extraction ranged from 0 to 26 among the obsen¡ers, and there was no molar where

the decision to extract was unanimous. The authors concluded that there was great

variation among general dental practitioners regarding their evaluation of the need

for removal of asymptomatic mandibular third molars. Another study compared the

judgement of both oral surgeons and general dental practitioners regarding the need

to extract asymptomatic mandibular third molars (Knutsson et al., L992b). The

number of third molars reconunended for extraction by the grouP of oral surgeons

ranged from 3 to 2L of the 36 teeth examined in the simulation study. The mean intra-

observer agreement within the two groups was comparable, with both general dental

practitioners and oral surgeons displaying great variation in their judgement on the

need for removal of thfud molars. A study of general practitioners and dental

students regarding their decisions on diagnoses, treatment, and referrals of third

molar cases based on radiographs and written information found that overall good

diagnostic abilities were shown by both groups, but there was a moderate level of

disagreement over diagnoses of pericoronitis, partial eruption, and retention (Berge,

LggS). Finally, a study of treatment ttuesholds for third molar problems

demonstrated wide variations between treatment plans made by individual

clinicia¡s (Brickley, Kay, and Shepherd, L995).

Summary - variation in service rates

Studies of variation in dental service rates are rare at the practice level, and are also

limited at the patient level, but are more conunon at the tooth level. The general

picture which emerges from these studies is that variation among dentists in service

rates, diagnostic decisions, and recommended treatment is widespread. In their
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review of variation in provision of dental services Bader and Shugars (1995b, page

70) summarise as follows: "Although the study of variation in dental practice is

limited in breadth, depth, and detail, whenever the decisions of dentists are

compared - regardless of whether the comparison is made for specific teeth, for

individual patients, or for service provision rates across patients - substantial

differences among dentists are found." These differences have been attributed to

variation in detection of conditions, decisions to treat, and selection of treatment, and

related to differences on dentists'beliefs or knowledge regarding diagnostic criteria,

course of disease, operation of risk factors, and effectiveness of treatment (Bader and

Shugars, 1995b). The central impact of this variation conceffs the extent to which the

appropriateness of care is compromised as a result of variability in services

reconunended and provided. The topic of appropriateness of care is dealt with in the

next section.

2.1.3 Rate variat¡on and appropr¡ateness of care

Appropriateness of care is a concept which spans considerations of the accuracy of

risk assessment and diagnosis, and treatment outcomes such as the effectiveness and

cost-effectiveness of alternative treatments (Bader, L992a). While the appropriateness

of the treatment provided is an integral component of the quality of dental care, it is

acknowledged that there are few objective rules to guide a process which is often

simply thought to represent professional judgement (Kress, 1980). It has been

pointed out that dentists are not unique in displaying a lack of agreement over

matters which the public considers to be well-standardised, thoroughly researched,

and uniformly implemented, as some of the impetus for examining variation in
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services arose from similar findings regarding medical service rates (Maryniuk,

1eeO).

Differences in medical and dental practice

Flowever, it has also been acknowledged that dental and medical practice differ

(Bader and Shugars, 1995b). The role of dental training may encourage the

desirability of replacing restorations and instil attitudes of distrust regarding the

quality of restorations placed by others, which may be exacerbated by the lack of set

standards and minimal to no direct peer interactions in dental practices (Maryniuk,

Igg0). Dental practice is often decentralised in the private sector, with practices

operating independently and structured as small businesses (Bader and Shugars,

Igg;b). This may limit the opportunity for dentists to directly comPare clinical

observations and practice. Treatment planrring in dentistry has been described as

being more of an art than a technolog/, suffering from both a lack of emphasis in

dental curricula and the fragmented orgarrisation of clinical dentistry into a number

of specialty areas which may hinder ¿rn integrated approach (Kress, 1990)'

Another aspect of dentistry which differs from medical care involves the focus of

general dental practice being predominantly on the prevention and treatment of a

limited number of conditions, primarily consisting of caries and periodontal disease,

and their sequelae (Bader and Shugarc, 1995b). As a result, dentists tend not to

perform a true differential diagnosis, but instead routinely aPPly criteria for the

presence or absence of two diseases and their sequelae. Many diagnoses and

recoîunendations for treatment therefore occur in the absence of symptoms, and

may involve consideration of multiple sites, and hence multiple clinical decisions
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which may involve interactions. With dental diseases being few in number and high

in frequency the dental approach to case m¿magement is considered to be more

oriented to treahnent than to diagnosis (Kress, 1980).

Another contrast between dental and medical care has been raised with respect to the

reaction of these respective professions to the findings of variation in services.

Medicine has been seen to be embracing a multifaceted course of inquiry spanning

investigations of under- and over-utilisation of treatment, examination of the

effectiveness of many treatments, and the development of clinical decision-making

methods (Bader and Shugars,1995b). This has been contrasted with the view among

dentists that variation in clinical decisions has not generally been regarded as a

problem. This lack of concem has been linked to two historical bases, which are the

technical orientation of dentistry and the provision of much of dental care through

dental markets. An orientation toward technical perfection emphasises the technical

quality of a service rather than the resolution of the problem from the viewpoint of

the patient, while the operation of market forces on provision of dental services

encourages the role of pricing both in selection of dental treatment and in the

judgement of the value of a particular treatrnent in terms of effectiveness.

Given that dentistry has some emphases which differ from medical care, which may

need to be considered when applying the findings from one area to anothe t, arr

important issue which remains to be discussed concems the interpretation of the

observed variation in the provision of dental services. This is pursued in the

following section.
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Interpreting variation in relation to appropriateness

Of primary importance when looking at variation in provision of dental services is

the notion that if services vary between practitioners then it is unlikely that each of

the various rates or selections of treatments is equally effective. If this is the case,

then the appropriateness of some of the care provided may be questionable, or as

Bader and Shugars (1995b, page 63) put it '...it is an explicit assumption .... that

variation in treatment decisions (i.e., differences in treatment recommended and

provided by dentists for patients in similar and/ ot identical circumstances), does

raise important questions that need to be addressed". The need to address the issues

of appropriateness of dental care has been linked to the lack of sound, objective

studies of accuracy of risk assessment and diagnosis and treatment outcomes, and

the need for dentistry to provide research which is of relevance to those who make

policy decisions (Bader, 1992a).

Within dentistry a nurnber of levels of analysis have been applied to investigate the

research problem of variation among dentists. While there are numerous reports of

variation at the level of the dental practice it is not possible to make definitive

judgements regarding what is an acceptable amount of variation, or in other words

to answer the question, "which rate is right?" (Werurberg,t986). Further information,

particularly on outcomes, is required to answer such questions. At the patient level,

while it is still difficutt to say which service rate is most appropriate, the control for

patient characteristics in the study design points to other factors such as the skills,

knowledge, and beliefs of dentists as potential sources of variation in rates, with the

assumption being that the remaining variations observed along the service rate

continuum are unlikely to be equally appropriate (Bader and Shugars, 1995b).
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Finally, even with the more controlled experimental designs afforded by studies

performed at the level of the individual tooth, there is "an unmistakable pattem of

lack of agreement among dentists on a varief of individual clinical diagnostic and

treatment decisions" (Bader and Shugars, 1995b, page 69). This lack of agreement

over treatrnent recommended for the s¿une teeth examined under similar conditions

highlights the problem of appropriateness of care issues in dentistry.

Appropriateness of care issues to be addressed

O:re issue associated with appropriateness of care concerns addressing the lack of

data. Badet (1992a) notes that there are many examples of common treatment

practices which are not supported by research findings. For example, many

preventive treatments are routinely provided to individuals considered to be more

Prone to risk, but risk assessment is only beginrring to be adequately developed in

dentistry. Accuracy of diagnosis may also be questionable, while the evaluation of

the effectiveness of altemative dental treatments is rare. Outcomes in general need to

be more thoroughly researched, while the broadening of the scope of outcomes to

consider aspects of care from the perspective of the patient is also required.

However, it is noted that "Ior the established and more commonly performed dental

treatments and diagnostic procedures and skills, data needed for use in evaluations

of appropriateness of care are not available" and "these freatments and these skills

represent the bulk of dental treatment" (Bader, L992a, page 502). While there is a

need for a greater research effort to address these issues, a problem associated with

the lack of data pertaining to appropriateness of care issues consists of the lack of

priorify assigned to the research required to provide a better understanding of these

matters (Bader, t992a). This may stem from the need to conduct such research in
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dental practices using quasi-experimental designs, in order to address the question of

"what actually happens? " (Bader, 1992b).

While there is a lack of data on outcomes as well as a lack of acceptance of the

importance of researcln of these issues, an unresolved question concerns the nature of

the variation in services. A range of potential sources of influence could shape the

provision of services. Knowledge of these factors is necessary in order to arrive at a

better gnderstanding of the process of service provision, and be in a position to

develop policy responses which can address the issues associated with variation in

services provided and appropriateness of care.

2.2 lnlluences on service provision

Having described service rates, reviewed variation in service rates and discussed rate

variation in relation to the issue of appropriateness of care in the previous section,

this section focuses on sources of influence on service provision. This involves

consideration of patient characteristics, dentist characteristics, practice factors, and

oral health status.

2.2,1 Patient characteristics

Patient characteristics are fundamental sources of influence on the process of service

provision. While oral health status may be considered foremost amongst the

potential range of characteristics possessed by a patient which would be likely to

influence the d.ental service they receive, the technical nature of measuring this

characteristic warrants separate consideration (see section 2.2.4).In this section the
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Patient characteristics of age, sex, visit type, insurance status, and socio-economic

stafus are discussed in relation to variation in service provision.

Age and sex

A sfirdy of dental practice profiles in the USA found that patient age had a major

effect on service rates, but patient sex had a negligible influence (Bailit and Clive,

1981). In Australia, the pattem of service-mix has been linked to both patient age and

sex distributions (Spencer and Lewis, 1989a). Population-level data from Australia

for dentate persons who had visited in the previous year showed that extractions

were provided at a higher rate among adolescent and young adult age groups,

fillings were highest among middle aged adults, and scale and clean services were

highest among young to middle aged adults (Carter et al., L994).In private general

practice, all 10 main areas of service showed significant variation by age of patient

(Brennan, Spencer, and Szusteg 7998b). The patterns of association by age included

diagnostic and preventive services being provided at higher percentages in younger

compared to older age groups, orthodontic services being highest among

adolescents, restorative services being provided at higher percentages in middle

aged groups, and prosthodontic services being higher across older age groups.

While rates of total, combined restorative services have remained relatively stable

during the 1980s and 1990s there have been shifts in their distribution among age

groups of patients (Spencer, Szuster, and Brennan, 1994). For example, restorative

rates increased significantly between 1983-84 and 1988-89 for patients aged 45-64 and

65+ years, but decreased for patients aged 5-LL and 12-17 years. Within the main area

of restorative services there were also shifts in component services over time between
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patient age groups (Spencer, Brennan, and Szuster, 1994a). For example, trends

between tg83-84 and L988-89 for younger patients included decreased numbers of

amalgams, three-surface glass ionomers, and one- and two-surface resin composites,

but increased. nr¡¡nbers of one-surface glass ionomers and fissure sealants. Older

patients showed increased numbers of crowns, one- and three-surface amalgams,

glass ionomers, and three-surface resin composites.

These Australian findings relate to patients treated by private general practitioners.

While this represents the majortty of practitioners in Australia, patients treated

through the public sector represent a different patient population by virtue of their

eligibility status (e.g., aged pensioners, unemployed persons). Australian findings for

adult public patients have shown that extractions are associated with age of patient,

being higher among those aged under 30 years (Brennan, Spencer, and Slade,1997).

An examination of services received by adult public patients showed significant

variation by age in 9 out of 10 main areas of service (Brennan and Spencer, L999). The

patterns showed parallels with those observed in the private sector (e.g., higher rates

of diagnostic and preventive services among younger patients, and increasing rates

of prosthodontic services across older age groups of patients).

While there were significant differences in service provision by sex of patient in four

out of the L0 main areas of service in private general practice, these differences were

not as pronounced as those observed for age of patient (Brennan, Spencer, and

Szuster, 1998b). The service pattern by sex of patient included higher percentages of

female patients receiving diagnostic and general/miscellaneous services, but higher

percentages of male patients received oral surgery and endodontic services.
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Visit type

Reason for visit, classified as emerg€rclr check-up, and other visits for dental

problems not involving relief of pain, has been associated with provision of services

in Australian private general practice (Brennan, Spencer, and Szuster, L997). Check-

up visits were associated with higher odds for provision of diagnostic, and

preventive services, but lower odds for extraction, restorative, and endodontic

services compared to emergency visits. Crown and bridge, and prosthodontic

services were higher for other visits involving dental problems without relief of pain

compared to emergency visits. Among adult public patients in Australia, emergency

visits were associated with higher rates of extraction and temporary services, but

lower rates of restorative, prosthodontic, periodontic, preventive, and endodontic

services (Brennan and Spencer, 1999). Population-level data for Australia on dentate

persons who had visited within the previol¡s year showed that persons who visited

for a problem received very different treatment compared to those who visited for a

check-up (Carter, et al., L994). Overall, persons visiting for a problem had more

visits, fewer scale and cleans, and a greater proportion of both fillings and

extractions.

Insurance status

There have been a number of studies which have demonstrated an association

between the use of services and insurance coverage (Locker and Leake, 1993;

Grembowski, Conrad, and Milgrom, 1985; Kovar, Jack, and Bloom,1988; Manning, et

a1., L985). In addition to demand, some reports have indicated that insurance

coverage is also associated with better oral health (Bailit, et al., L985), and possibly

with the mix of services (Mueller and Monheit, L988). Data from t}rre1987-88 National
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Oral Health Survey of Australia has indicated age-specific associations of dental

insurance in relation to services provided and oral health status (Sivaneswataru,

Allister, and Barnatd, 7994;1995). A multivariate analysis of service provision by

insurance status in Australian private general practice found that insured patients

were more likely to receive preventive, crown and bridge, and endodontic services,

but less likely to receive extractions (Brennan, Spencer, and Szuster,1997).

Another factor, related to economic incentives, which can influence service rates

concerrìs type of dental p1an. In a comparison of a dual-choice dental Plan, it was

found that fee-for-service patients received more visits and services than capitation

patients, and it was concluded that over-treatment occurred for the fee'for-service

patients and tnder-treatment for the capitation patients (Atchison and Sdroen,1990)-

br a study where the same patients were examined by a nu:rrber of dentists it was

found that a prepa)¡ment system was less expensive in terms of the cost of

recoÍunended treatment compared to fee-for-service dentists (Hazelkorn, L985). A

simulation study of treatment planning found that there was an effect of increased

comprehensiveness of insurance coverage on the level and mix of services, while

intermediate ranges of insurance coverage led to changes in the mix of services, but

not overall cost (Conrad, Milgrom, and Kiyaþ 1984).

Socio-economic characteristics

A study of variation in service rates found that the wide variation observed in rates

of d.ental services was not explained by differences in patient characteristics

(Grembowski, Milgrom, and Fiset, I99Oa). Family incomes were similar and the

majority of families had at least one adult with a college degree. These results were
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from a study which purposively sampled from a homogenous patient population,

therefore there was limited scope for these patient characteristics to be related to

service rates. Instead the observed variation pointed to other sources of influence,

when these patient characteristics were controlled.

A study of amalgam replacement rates found that patient income was among a

number of factors, including patient visit rate and tedìnical quality of restorations

which were not associated with replacement rates (Bailit et aI.,1979). Another study

of dental practice profiles for¡nd that socio-economic status had a negligible influence

on service rates (Bailit and Clive,L9SI), but this may reflect a dampening effect of

insurance coverage on socio-economic differences among the study population.

Population-level survey data for dentate adults in Australia who had visited for a

check-up in the previous year showed little variation in mean numbers of services

received by income or health card status (Carter et al., t994). However, those persons

who had visited for a problem exhibited wide variations. The mean number of

extractions showed a consistent increase from the highest income group to the lowest

income group, and a slight decrease in fillings. Variation by card holder status was

also evident, with those eligible for a health card (e.g., age pensioners, unemployed

persons) who visited for a problem having more extractions and slightly less fillings

than those not eligible for a health card.
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2.2.2 Dentist characteristics

Age and sex

A range of aspects of dental practice have been linked to differences associated with

sex of dentist. For example, patterns of participation and practice by female dentists

have been described (McEwen and Seward,1988a; Price, 1990), and practice patterns

of male and female dentists compared (Spencer and Lewis, 1988b). The average

output of services was for.nd to be lower for female compared to male dentists

(Ashford and Cole, L981), and had been linked to child rearing and part-time work

pattems (Boyle, 1986; Seward and McEwen, L987; McEwen and Sewatd,1988b; Pack

et al., L987;Brennan, Spencer, and Szuster,1992). However, the differences in service

provision, while statistically significant, have been reported to be small in terms of

effect size at the patient level (Kent, Carter, and Spencer,1998). The distribution of

the ten main areas of service is similar in terms of rank order between male and

female dentists (Brennan, 1997).

A study of caries recording and restorative treatment plans could not find any trends

related to the sex, age or years of experience of the examiner (Rytomaa, ]awinen, and

]arvinen, 1g7g). However, younger dentists have been found to be less likely to have

restorative treatment criteria in the enamel (Mileman and Espelid, L988)' A study of

treatment recommendations based on simulated cases found that dentists in the 60+

years category were more likely to recommend treatment for smaller interproximal

lesions, and more likely to recommend composite resin than younger dentists, while

dentists in the 40-49 year age group were the most likety to recommend stainless

steel crowns (Hanes, Myers, and Dushku,1992).
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Age of dentist was associated with service provision in the USA, with an increase in

the numbers of extractions, but a decrease in the numbers of fillings, examinations

and cleanings as dentist age increased (Konrad and DeFriese, 1981). A study of

practice profiles of younger and older dentists found that younger dentists provided

more operative, endodontic and periodontic treatment, while older dentists provided

more removable prosthodontic care (Martens, et al., 1987). Some of this service

variation in relation to age was attributed to an association of age of patients with

age of dentists. Lr a study of the appropriateness of restorative dental freatment it

was found that an adult's probability of overtreatment was higher if their dentist was

younger (Grembowski et al., t997a).

In Australia, the pattem of service provision has been shown to be associated with

age of dentist, but generally the patterns lack clear and consistent trends (Brennan,

L997). Endodontic services were one exception, showirg u consistent pattern of

higher rates among younger dentists. Other service areas such as restorative and

diagnostic tend to show lower rates amongst the oldest dentists, while preventive

services tend to be provided at higher rates by dentists among the middle age

grouPs.

Dentist-patient relationship

Research of the dentist-patient dyad can reflect perceptions of either or both the

patient and dentist. Studies concentrating on patient perceptions include an

extensive literature on patient satisfaction which has been linked to the rise of

consumerism in health care (Williams and Calnan, t991). Such studies are useful in

understanding patient behaviour, and evaluating providers, services and facilities
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(Davies and Ware, L987\. Dentist perceptions may be important for a number of

reasons. Dentistry may be perceived as stressful by both dentist and patient, with one

source of stress arising from the dentist-patient relationship itself (O'Shea, Corah,

and Ayer , tg83). Dentist perceptions of patients may be related to the quality of care

received (Weinstein, et à1., L978). Incongruities between dentist and patient

perceptions of the importance and value of dental care may act as a barrier to

treatment (Frazier, et a1., L977). Patients may choose dentists with styles consistent

with their own desires (Maryniuk,1990), with differences in the way dentists interact

with their patients providing a potential source of variation in services (Bader and

Shugars, L995b).

A study of dentist perceptions of good patients in the USA highlighted the

importance of dental sophistication, interpersonal responsiveness, and compliance

(O'Shea, Corah, and Ayer, 1983). These dimensions were related to the perceptions of

treatability, likability, and manageability of patients. Another study found that

dentists evaluated their patients using the three dimensions of compliance,

tractability, and interpersonal responsiveness (Rouse and Hamilton,IggL). A Finnish

study of the dentist-patient relationship grouped the findings into motivation and

compliance, allows disruptive behaviour, and punctual and active (Lahti, et al., 1992).

Comparisons of ideal and actual behaviour based on these factors indicated that the

most important characteristics of the ideal patient (e.g., appreciation, compliance,

trust) were difficult for the dentist to judge, providing a possible source of

dissatisfaction with work (Lahti, et a1., 1995).
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The dentist-patient relationship may play a role in the probability of receiving

inappropriate restorative care (Grembowski et al., I997a).It was found that adults

who were satisfied with their previous dental care were less likely to receive

inappropriate replacement restorations. In a study of dentists' estimates and

attitudes regarding the longevity of restorations, patients were thought to be

responsible for 47% of restoration failures, with older dentists more likely to attribute

failure to the patient than younger practitioners (Maryniuk and Kaplan, L986). The

behavioural nature of successful treatment was underlinedby a study which showed

that patients with positive attributes, such as providing few obstacles to treatment,

received better quality of care (Milgrom, Ratmer, and Weinstein, L983).

Clinical decision-making has been described as a social process, involving the dentist

and patienÇ and sometimes family members and insurers (Grembowski, Milgrom,

and Fiset, 1988). Within this process dentists respond to technical and patient factors,

but technical factors tend to dominate. An unanticipated strong, opposite

relationship between dentists'preventive and patient orientation, was interyreted as

involving those dentists who were preventively oriented having strongly held views

on how dentistry should be practised. This would result in their being less likely to

allow patient concerrìs to interfere with their style of practice. I4lhite a minority of

dentists ranked the patient factors of cost and patient preference as important in

treatment choice decisions, at least one of these factors was significant in statistical

models of service rates (Grembowski, Milgrom, and Fiset, 1991). Dentists who

ranked cost as important performed more, lower cost crown build-ups, while

dentists who ranked patient preference as important performed fewer, high cost

crowrts and more, cheaper extractions. The negative correlations observed between
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patient preference and selected technical factors suggested that dentists who ranked

patient preference as important tended to place less emphasis on technical factors.

Treatment philosoPhY

The changing pattern of treatment in the GDS between 1965 and 1981 led to calls for

a fundamental shift in philosophy from what was primarily a restorative service to

primarily a preventive service (Elderton and Eddie, L983a;1983b). The need to re-

evaluate the prevailing restorative treatment philosophy was linked to avoiding

repetitive replacement cycles (Elderton, 1988). In view of the changing pattern of

caries there has also been a suggestion that the present surgical emphasis in the

management of caries be limited to a minimum, and ¿rn assessment of susceptibility

and risk of caries should be an integral part of treatment planning, and a precursor to

any restorative treatment (Elderton and Dowell, 1989)'

A study of the reasons for restoration replacement found significant variation in the

way in which d.entists with similar backgror.mds and practice environments replace

restorations (Drake, Maryniuk, and Bentley, L990). It was concluded that many

clinical decisions were not completely influenced by clinical findings, but were also

shaped by individual practice philosophies of dentists'

It has been reported that since the stated treatment thresholds of dentists had little

influence on their recoûunended restorative treatment plans, the inherent attitudes of

d.entists has a stronger influence on treatment planning than their ability to correctly

detect pathology (Kay, Nuttall, and Knill-Jones, t992). The observation that the

stated restorative treatment thresholds of dentists had little influence on their
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treatment plans based on radiographic examination has been explained through

treatment philosophy. While dentists may share a similar threshold and

interpretation of the radiographic evidence some might adopt a more interventionist

approach due to a belief that restorations offer a rapid and sure me¿uu of restoring

the health of a tooth (Kay, Nuttall, and Knill-|ones, t992).

In a study of variation in radiographic interpretation and restorative treatrnent

decisions it was found that the majority of dentists would restore lesions confined to

enamel, while others would wait until the lesions had reached the dentin (Espelid, et

àI., 1985). The criteria for restoration based on radiographic appear¿ìnce was

correlated with the dentists' opinions about cavity formation. A study of replacement

decisions for amalgams concluded that the greatest contribution to variation in

treatment decisions was the wide variety of treatment philosophies among dentists,

especially where crevices or marginal defects are concerned (Tveit and Espelid,7992).

A study of decisions on restorative treatment and recall intervals based on bitewing

radiographs found that the most likely explanation of the variation observed

between practitioneÍs was their differing beliefs about disease processes and benefits

of altemative treatments (Mileman and Espelid, 1988). A study of decisions to take

bitewing radiographs found little variation was explained by presenting dental

status, proportion of restorative decisions based on radiographs alone, importance

attached to diagnostic use of floss, practice location and equipment (Mileman et a1.,

1988), suggesting idiosyncratic use of radiographs and a weak tendency to adopt

different diagnostic sets of procedures, with some dentists relying on radiographs

and others on more diverse clinical signs and techniques.
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An investigation of endodontic re-treatment decisions found that for cases and

examiners it was possible to identify one cut-off point along the continuum of lesion

size, but there was disagreement among examiners (Kvist, et al., 1994\. This

disagreement was related to conflict over facts and/or values, with the main

components of the choice of cut-off considered to be value-dependent.

A study of factors influencing variation in dentist service rates found that, in general,

practice beliefs explained only a little of the variation in rates, with information

sharing being associated with fewer diagnostic services, and preventive orientation

associated with fewer preventive services (Grembowski, Milgrom, and Fiset, L990b).

Another study of practice beliefs found that a belief in patient influence was

associated with fewer extractions, preventive orientation was associated with more

crowïts, but fewer crown build-ups and root canals, while a belief in information

sharing was associated with a lower rate for bridge crowns (Grembowski, et al.,

LggÐ. A study of the appropriateness of restorative dental treatment found that the

probability of receiving a restoration in a decayed tooth was lower if the dentist had

beliefs which supported information sharing, which was attributed to reflect a more

conservative, less invasive form of practice where dentists inform patients by sharing

information when making treatment decisions (Grembowski, et aI.,1997).

2.2.3 Practice factors

Geographic location

Geographic variations in the use of physician services under Medicare in the USA

have shown considerably less use of services by rural patients than by urban patients

(Mil1er, Holahan, and Welch, 1995). In Australian general medical practice,
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differences by geographical location were consistent with a lower availability of

specialists and wider range of duties for general practitioners in country compared to

metropolitan areas (Britt, et al., L993\ Distance has been proposed as a significant

environmental factor influencing health in Australia, through the association of

remoteness with distributional inequify in health services (Brownlea and Taylor,

19U). Both currently and historically, an imbalance in availability of general health

services has been noted between urban and rural locations in Australia, with rural

areas characterised by fewer facilities and a shortage of health personnel

(Humphreys, 1.988).

In the tIK, regional variations in dental care have been associated with supply of

services. Úr regions with fewer dentists per capita, there was more emphasis on

extraction as opposed to conservation of teeth (Ashford, t978). In Australia, the

availability of dentists is considerably lower outside of major urban areas (Szuster,

1993). Population-level data for Australia showed that urban dwellers had a higher

mean number of scale and clean services in the previous year than rural or remote

dwellers, while persons residing in remote locations had more extractions and fewer

fillings than persons from urban or rural locations (Stewart, Carter, and Brennan,

1998). An analysis of the provision of public dental services in urban, rural, and

remote locations in Australia found that dental care provided at non-urban locations

was more likely to include restorative, oral surgery, and prosthodontic services, but

less likely to include preventive services (Brennan, Spencer, and Slade, 7996). A

study of services provided by private general practitioners in Australia found that

controlling for age of patient, insurance status and visit !r¡,e, patients at capital city

locations received higher rates of diagnostic, preventive, periodontic, and crown and
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bridge sewices, but lower rates of prosthodontic services compared to non-capital

locations (Brennan, Spencer, and Szusteg t998a).

Type of practice

Practice characteristics and environmental characteristics have been found to

influence the treatment whidr patients receive (Grembowski, Milgrom, and Fiset,

1990b). Larger practices were associated with more preventive and periodontic

seryices, fewer services per patient were associated with increasing age of the

practice, and busier practices provided more restorative services. Fluoridation was

associated with lower rates of diagnostic, preventive and periodontic sen¡ices.

Markets with high fees provided more total, diagnostic, preventive and periodontic

services. In a study of the appropriateness of restorative care, it was found that the

probability of over-treatment was higher for adult patients treated by dentists from a

b*y practice, who advertised, drarged higher fees, had less continuing education, or

had a solo practice (Grembowski et a1., 1997a). A study of the quality of restorative

dentistry for¡nd that waiting time for treatment was negatively associated with

quality (Milgrom, Ratener, and Weinstein, 1983).

2.2.4 Oral health status

Both Wennberg (1986) and Smits (1936,) recognised that variation in medical service

rates could simply reflect differences in underlying health status and not

inappropriate care. However, there is some evidence which suggests that variation in

medical service rates are not the result of differing health status (Roos and Roos,

Ig82). Studies of variation in dental service rates at the practice level have tended to

rely on the implicit assumption that patient characteristics are evenly distributed

49



across Practices, but this assumption for clinical conditions is trnlikety to be true as

caries and periodontal disease have been documented as displaying regional

variation (Bader and Shugars, 1995b).

Lr dentistry, there have been attempts to control for health status by employing

homogeneous patient populations (Grembowsþ Milgrom and Fiset, 7990a;1991.) or

using diagnosis of main condition (Brennan, Spencer, Szuster, 1999). These attempts

at confrol for oral health status represent an indirect form of control which rests on

assumptions (e.g., that homogeneity of some patient characteristics is reflected in

health status, and that similar diagnostic conditions provides adequate control for

health status).

Other analyses have included health status in simulations of treatment plaruring (e.g.,

role playing using actors as patients, Hazelkorn 1.985; interpretation of radiographs,

Espelid, 1986), or have studied oral health status as an outcome of the service

provision process (Manning et a1., 1985; Vehkalahati and Helminen, 1994). A

simulation study of periodontal treatment planning found that oral hygiene and

major medications were the variables which best discriminated between treatment

plans, with the number of recommended periodontic services related to numbers of

restorations, extractions, and prostheses (Milgrom, et al., 1981). In a tooth-level

analysis of recommendations for restorative treatment it was found that the presence

of a previous restoration seemed to magnify the differences between dentists in their

treatment decisions (Bader and Shugars,1993). A study of replacement decisions for

amalgam fillings found that the variation in replacement decisions was smaller for

large compared to small lesions, with the greatest variation between dentists
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occurring for fillings with crevices (Tveit and Espelid,1992). A study of restorative

treatment decisions based on radiographs found that the number of dentists who

agreed on a restoration was strongly correlated with lesion severity (Espelid, 1986).

A study of factors influencing the appropriateness of restorative dental treatrnent

found that clinical artd perceived oral health status were important explanatory

variables (Grembowski, et al., t997a). Probability of over-treatment was higher for

adults who had more fillings at baseline, while an adult's probability of under-

treatment was higher if they had less decayed or more missing surfaces at baseline.

Another study looking at the quality of restorative care found that patients with

better oral health received better care (Milgrom, Ratener, and Weinstein, 1983).

However, in general, there is a paucity of studies whidr have been able to assess

actual service rate variation with any control for presenting oral health status.

Given the central role that oral health status should play in planning and provision

of dental seryices, the lack of control for health status represents a maior weakness in

studies of variation in dental service rates. For example, while only being an indirect

an¿ somewhat coarse measure of oral health status, there are clear and consistent

associations between diagnosis of main conditions and patterns of service provision

in Australian private general practice (Brennan, Spencer, and Szuster, L999). The

need to control for oral health status has been recognised, with Grembowski,

Milgrom and Fiset (lggt) calling for studies which include measures of oral health

status in order to address the issue of the extent to which unexplained variation in

rates in models of service provision reflects differences in oral health.
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2.2.5 Summary: influences on service provision

Age of patient is related to services and is likely to reflect age-related disease

experience and the cumulative effect of previous treatment. Dentist age may be

associated with age distributions of patients, and hence reflect the age-specific

service pattem of patients. Age of dentist may also reflect other factors such as

training and clinical experience. Insurance and visit type were both associated with

service provision. Socio-economic factors such as income were associated with

service provision in population-level data where there was sufficient variation to

enable such associations to be detected. Dentist factors have been associated with

service variatiory with lack of agreement on diagnostic and treatment decisions often

athibuted to likely differences in treatment philosophies and practice beliefs. Practice

characteristics have also been associated with service patterns, with consistent trends

evident for comparisons between locations such as urban and rural areas. Not

surprisingly, oral health shows an association with service patterns in those studies

in which it has been included.

Overall, while there are a number of studies which have examined some of the

factors which influence the provision of dental services, there are few studies which

have been able to span a wide range of these factors to provide a comprehensive

model. The advantage of such an approach is the ability to simultaneously assess the

importance of a range of factors as explanatory variables in the service provision

process while also controlling for potential confounding of the remaining factors in

the model.
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3. Methods

This chapter outlines the mode of data collection employed, collection instrument

and data items collected, method of sampling, analytical approach, and aspects of

power and sample size.

3.1 Mode of data collection

Data were collected by u mailed self-complete questiorutaire, which was sent to

sampled dentists. The data collection methodology was based on the Total Design

Method as outlined by Dillman (7978), and updated by Salant and Dillmart (L99Q.

The approach consisted of a primary approach letter which was mailed to sampled

dentists to introduce them to the study. A letter of support for the study from the

President of the Australian Dental Association was included with the primary

approach letter. One week later the sampled dentists were mailed the survey

questionnaire, together with a cover letter and a reply-paid envelope in which to

return the completed questionnaire. One week following the questionnaire mailing

they were mailed a brief reminder letter which included an exPression of thanks to

those who had already returned their questionnaires. At intervals of approximately

four weeks a replacement questionnaire with cover letter and reply-paid envelope

was mailed to those dentists who had not yet responded. Up to three follow-up

approaches were conducted. Examples of these letters are included in Appendix A.

This approach to data collection and the collection instrument was tested in a pilot

study of 30 dentists from New South Wales in Juty 1997. As the pilot study achieved

an acceptable response rate with no methodological problems identified, this
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aPProach was adopted for the main data collection which then followed in

September 1997. Some modification of the collection instrument was made before the

main data collection. This is outlined below.

3.2 Collection instrument and data items

The collection instrument comprised an eight page self-complete questionnaire

which was mailed to sampled dentists. An example of the instrument and instruction

sheet which was included with the questionnaire is presented in Appendix B.

Data items were collected on:

o dentistcharacteristics,

o practice variables (i.e., size,location, volume and buslmess of a practice),

. practice beliefs,

o factors influencing choice of altemative treatments,

o dentist's preferences for patient characteristics,

o characteristics of patients treated during the one day service log, and

o services provided during a typical day

Data on dentist characteristics included year of graduation, year of birth, and sex. A

filter question was used to retain dentists who were general practitioners, working in

private practice, and currently treating patients in Australia.

Practice variables included main type of private practice, postcode of practice, time

worked, numbers of patients treated, waiting time for appointments and auxiliaries

working with the sampled dentist. These variables had been used previously in the
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Longitudinal Study of Dentists'Practice Activity (e.g., Brennan, Spencer, and Szuster

lee6b).

Items on practice beliefs were collected using a S-point Likert scale ranging from 1 =

strongly agïee to 5 = strongly disagree. Eight items were included drawn from

published work on service rate variation by Grembowsþ Milgrom, and Fiset (1988;

teeT)

Factors influencing choice of altemative treatments were based on published

research of Grembowski, Milgrom, and Fiset (19SS) which consisted of the choice

between the treatment pair scenarios of crown us amalgam, root canal os extraction,

bridge us denture, prophylaxis os scaling, with the addition of two different

treatment pairs. These were visual exarn as x-tay, and preventive intervention os

restoration. Dentists were instructed to list up to five responses which they

considered important in choosing the first alternative treatment of each pair

presented. This question was asked as an open-ended question with five boxes

available on the questionnaire. This was modified from the pilot study where a range

of options were supplied and dentists asked to rank the five most important factors.

Feedback from the pilot study indicated that dentists were confused by the concept

of ranking alternatives, but were able to complete the open-ended question

approach.

Dentist's preferences for patient characteristics were collected on37 items using a 5-

point Likert scale. These items included the 27 items reported by Rouse and
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Hamilton (L99L), with the addition of 10 items covering aspects of cost, affordability,

dental knowledge and attitudes.

Services provided during a tlryical day were collected from a one-day log of services

whidr included the item of service and dentist time per item. Service items were

recorded using the three-digit coding sdreme from the Australian Dental

Association's (1992) Schedule of Dental Seruices. The use of service logs has been used

previously in the Longitudinal Study of Dentists' Practice Activify (e.g., Spencer and

Lewis, 1989a; Spencer, Breruran, and Szustet L994a,L994b).

Characteristics of patients treated during the one day service log were recorded at

the time of service provision by the responding dentists. These items included age,

sex, insurance status, reason for visit, residential postcode, time since last visit, and

oral health status. Some of these items (e.g., age, sex, insurance status) have been

used previously in the Longifirdinal Study of Dentists' Practice Activity (Spencer,

Szuster, and Brennan, t994a; Brennan, Spencer, and Szuster, L997;1998a;1998b). An

evaluation of each individual patient was also recorded using a five-point Likert

scale using items derived from published research on patient dental values

(Weinstein et a1., 1979). These items were recorded for up to 18 patients from the

service 1og, this number was increased from t2 to L8 after the pilot study which

indicated that 12 may not be sufficient to cover a one day period.
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3.3 Sampling

Dentists were sampled at random from the dental registers of each Australian

State/Territory. Specialists were excluded where they could be identified from the

registers, as were dentists with overseas addresses. Dentists with inter-state

addresses were included if they were not also registered in another State/Territory.

After excluding specialists and overseas registered dentists from the sampling frame,

a sampling rate was calculated to obtain a sample of L202 dentists, as outlined in

Table 3.L below

Tabte 3.1: Sampling details by State/Terr¡tory

State/Tefr¡tory

Number of

registered

dent¡sts

Exclusions ln-scope frame

(registered -

exclusions)

Target sample

(in-scope frame

x 0.135)

Overseas Specialist

New South Wales

Victoña

Queensland

South Australia

Westem Australia

Tasmania

Australian Capital Territory

Northem Tenitory

Total

3899

2357

1743

768

890

152

208

97

101 14

197

91

68

11

6

3

0

5

381

357

226

159

(a)

87

1

(b)

(b)

3345

2040

1516

757

797

148

208

92

452

275

205

102

108

20

28

12

830 8903 1202

(a) listed on separate specialist register

(b) specialists not identified on the register

The rationale for this sample size is outlined in Section 3.5 below. The sampling rate

was calculated as follows, using the target sample size and the total in-scope frame:

For each State/Territory a separate sample was drawn based on the in-scope frame

and the overall sampling rate. With rounding this resulted in a total sample o11202

tate = frame= 1200 / 8903 = 0. 135sam
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dentists. The sample reflects the national distribution, with the majority of sampled

dentists coming from New South Wales, Victoria, and Queensland.

3.4 Statistical approach

This section looks at the statistical approach adopted for the thesis by reviewing the

dependent and independent variables to be used in the analyses, data reduction

techniques used to process the independent variables prior to statistical modelling,

and finally an outline of the approach to the statistical models.

3.4.1 Dependent and independent variables

The range of data items collected was outlined in the Section 3.2 (Collection

instrument and data items). Services collected in the log of a typical clinical day

comprise the set of dependent variables which form the basis of the analysis. These

service items were collected at the level of individual service items, using the th¡ee-

digit coding scheme of the Australian Dental Association (1992). Using this coding

scheme service items can be aggregated into one of 10 main areas of service as

outlined in Table 3.2.

Table 3.2: Dependent variables

Main area of servlce ADA codes

D¡agnostic

Prevenl¡ve

Periodonüc

Oral surgery

Endodontic

Restorative

Crown and bridge

Prosthodontic

Orthodontic

General/miscellaneous

Items 01 1

Items 11'l

Items 21'1

Items 31 1

Items 41 1

Items 51 1

Items 61 1

Items 71 1

Items 81 1

Items 91 1

- 099

- 199

- 299

- 399

- 499

- 599

- 699

- 799

- 899

- 979 / 981 - 999
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The independent variables used in the analysis can be grouped into categories of

dentist and practice characteristics, practice beliefs of dentists, factors influencing

treatment choices made by dentists, dentist preferences for patients, patient, visit,

and oral health variables, patient evaluation items, and area-based indicators of

socio-economic status. This is outlined in Table 3.3.

Table 3.3: lndependent variables

Group Item

Dentist

Practice

Practice beliefs

Factors infl uencing treatment cho¡ce

Dentist preferences for patients

Palienl

Visit

Oral heallh

Patient evaluation items

Area-based indicators of socio-economic status

Age, Sex, Time since graduation

Practice type, Geographic location, Number of other dentists,

Patients per year, Appoinünent time, Number of staff

Battery of 8 items on a S-point Likert scale

Five ranked opened-ended responses to 6 treatment choices

Battery of 37 items on a s-point Likert scale

Age, Sex

Visit type, lnsurance, Geographic location, New patient status

Dentate status, Dentures, Number of teeth, Decayed teeth

Battery of 5 items on a s-point Likeft scale

Census based index of disadvantage

Dentist and practice characteristics consist of age and sex of dentist, Practice tyPe

(solo, non-solo), geographic location (capital city, non-capital), years since

graduation, and a range of variables relating to their main private Practice. These

practice variables include percent of time worked at the Practice, number of other

dentists at the practice, patients per hour treated, hours Per year worked, Patients

pet year treated, appointment time, and numbers of chair-side assistants, hygienists,

managers, secretaries and other staff.
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Practice beliefs of dentists and their preferences for patients were collected using 5-

point Likert scales ranging from strongly agree to strongly disagree. Eight practice

belief items and 37 dentist preference items were collected. Factors influencing

treatment choice were collected from ranked open-ended responses to six treatment

choice scenarios.

Patient visit and oral health variables comprised a set of items collected by dentists

during the one'day log of services provided in a tlpical clinical day. Patient and visit

items included age and sex of patient, visit tlpe (emergency, non-emergency),

insurance stafus, patient status (new or previous patient for that dentist), and

geographic location of patient (capital city, non-capital) based on their residential

postcode. Oral health variables included dentate status (dentate, edentulous),

denture status (present, absent), number of teeth, and nr.urrber of decayed teeth at the

start of their current visit.

Patient evaluation items were recorded by dentists for the patients they treated in

their log of services provided in a typical clinical day. Responses were recorded on a

S-point Likert scale ranging from strongly agree to strongly disagree for a battery of

five items.

Area-based indicators of socio-economic status were matched to the residential

postcode of patients treated by dentists during their log of a typical clinical day. The

indicator used consisted of the Index of Relative Socio-economic Disadvantage,

which is based on data from lhe1996 Census of Australia.
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3.4.2 Data reduction

Batteries of items were used to collect data on practice beliefs of dentists, dentist

preferences for patients, and dentist evaluations of patients. To investigate the inter-

relationships of these items and produce a set of independent variables which was

both concepttrally coherent and parsimonious the items in each battery were

subjected to a process of scale development. Scales development is presented in

Section 4.5 (Scale development). Briefly, this involves the use of Factor analysis to

identify sets of items within eadr battery which are related and can be used to form

scales and sub-scales (Kim and MuelLet1978; Streiner and Norman,1995). The scales

and sub-scales derived from this process of data reduction will then be used as

independent variables in further analysis whidr deals with factors influencing the

provision of services.

A similar data reduction approach will be used to produce a limited number of

independent variables from the open-ended treatment droice scenarios. This involves

grouping the responses and then using the counts across the treatment scenarios as

input into a cluster analysis in order to identify and classify groups of dentists on the

basis of their treatment choice responses. Discriminant function analysis will be used

as a measure of secondary validity to assess the accuracy of the classification derived

from the cluster analysis (Johnson and Wichern, 1988; Romesburg,IgS4; SAS, 1988).

In the statistical modelling process the median value of continuous variables will be

used. as a cut-off point for the coding of dichotomous indicator variables. This was

preferred as it provides an objective, empirically based means of coding indicator
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variables. This avoids arbitrary divisions which may be viewed as capricious post

hoc changes. It also results in large numbers in both the reference and indicator

variable, and in the case of scale scores helps to avoid potentially small cell sizes

which may result from skewed distributions.

To avoid potential problems of multi-collinearity derived variables will be used

rather than the component variables on which they were based. For example,

patients per year is calculated by multiplying hours per year by patients per hour,

with the derived variable, patients per year, being included in further analysis.

Similarly, multiple measures such as numbers of non-dentist staff will be combined

in an overall count of non-dentist staff rather than use each type of staff member

separately.

3.4.3 Statistical models

The general approadr to the construction of statistical models follows a sequence of

investigating the distributions of both dependent and independent variables. Then

the analysis will proceed through statistical testing of bivariate associations of the

dependent variables (main areas of service) by the set of independent variables (i.e.,

dentist, practice, practice belief treatment choice factors, dentist preferences, patient,

visit, oral health, patient evaluation items, and area-based socio-economic status). No

adjustment of P-values will be made in the bivariate analysis, but to avoid potential

problems associated with multiple comparisons all results, both significant and non-

significant, will be presented (Rothman, L986). Then multivariate models of service

provision by the independent variables will follow the bivariate analyses.
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Previous analysis of service rates has shown that these variables are typically skewed

in their distribution (e.g., Bailit and Clive, 198'J.; Grembowski, Milgrom and Fiset,

1990a). Poisson models provide a statistical approach which is conducive to

applications involving skewed rates. The Poisson distribution is the second most

frequentþ used discrete distribution after the binomial distribution, and is used

extensively in apptications involving the formulation of probability models for a

wide range of situations dealing with counts of rare events (Sahai and Khurshid,

tg96). The use of the Poisson distribution for modelling health count data is justified

on the basis of the Poisson approximation to the binomial distribution, with the

application of the Poisson model indicated when the probability of the health

outcome is small in relation to the observation period (Sahai and Khurshid, 1996). A

number of phenomena have been observed to fit a Poisson distributiorç including

such diverse events as deaths by horse kicks, numbers of radioactive decay particles,

arrival of patients at a doctor's waiting room, typographical errors, numbers of

persons over 100 years old, occurrences of suicides and telephone calls arriving at a

switchboard (Selvin, 1996).

The poisson regression model is considered as a special case of the generalised linear

model, with the method of estimation generaþ based on the maximum likelihood

principle. The only real conceptual difference between Poisson regression and

standard multiple regression is the assumption of a Poisson rather than a normal

distribution, but they both have the same analytic goal of fitting a regression

equation with the mean as a function of a set of independent variables (Sahai and

Khurshid, !996). An advantage of the Poisson model is that the regression

coefficients not only indicate the direction and magnitude of association between the
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dependent and independent variable controlling for the other independent variables

as is also the case in a standard linear regression model, but in Poisson regression

they can be used to derive rate ratios which can be readily interpreted to describe the

association. The distribution of the service rates in this thesis will be assessed for

their suitability for Poisson modelling.

When the individual liability to an event varies the Poisson model may give a poor

fit, and negative binomial models may perform better. For example, Smeeton (1986)

found that the distribution of mental illness in general practice had a poor fit to a

Poisson model, but a negative binomial model fitted the data very well. In general,

recurrent events are considered to be best measured as an event rate, defined as the

number of events divided by the observation period, with the Poisson distribution

performing more poorly than the negative binomial distribution as the events are

more likely to recur in some individuals than in others (Glynn and Buring, 1996).In

relation to dental service rates, data are unlikely to be normally distributed because

of the long tails and high nr¡:nber of observations clustered at zero. However, the

Poisson distribution, which assumes procedures occur independently, may not hold

for dental procedures. A negative binomial distribution assumes each person uses

procedures with a Poisson distribution, but that each person has a different Poisson

parameter (Diehr and Grembowski, 1990). Comparison of fit between Poisson and

negative binomial models has been performed using dental service rates from

Australian private general practice (Brennan, 1997). Overall, it was found that

Poisson models were preferred over negative binomial models for more complex

models which had greater numbers of parameters. Since complex multivariate
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models are the main analytic goal of this thesis, Poisson regression models will be

pursued in preference to negative binomial models.

Other approaches have combined linear models in conjunction with Poisson and

Logistic models. For example, to model the number of visits over a L2 month period

the Poisson model was the preferred option as the data were skewed and in the form

of counts for a fixed period of time (Korten et al, L998). FIowever, multþle linear

regression was also used for comparison pulposes, as this analytic approach had the

ad.vantage of widespread use and ease of interpretation of coefficients. While the

Poisson model was taken on statistical gror.rrds as the preferred model for analysis of

the volume of services in the population examined by Korten et al. (1998) they found

that neither model was preferred over the other in terms of goodness of fit, model

diagnostics, outlying observations, and patterns of associations detected. Logistic

regression was also used to compare attenders from non-attenders, assuming that

different factors may influence initial contact from repeated use of services.

The Poisson model has been widely used for the purposes of making statistical

inferences about rates, and particularly in health statistics to model the number of

deaths over time (Breslow and Day, 1987). However, in some situations (e.g., where

there are a large number of comparison groups) the use of standard regression

analysis or their logarithms may be considered a more prudent approach (Breslow

and Day, Lg}7\.When the number of deaths is small in comparison to the total cohort

size the Poisson model should provide a good approximation to the exact

distribution of the rate (Breslow and Day, 1987). While Poisson models will be

pursued as the method of choice in this analysis, comparisons with Ordinary Least
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Squares and Logistic regression models will also be made, and the stability of the

results examined.

3.5 Power and sample size

Sample size estimates were calculated using information available from the

Longitudinal Study of Dentists' Practice Activity. These data were used as they

provided the most recent national level estimates of service rates in Australian

private general practice, as well as being comparable in terms of mode of data

collection and likely response. Service rates are the key dependent variables,

comprising 10 main areas of service. Numbers of services are divided by the number

of patient visits for each dental practitioner to obtain a measure of services per visit,

hence the number of visits is the relevant consideration for sample size and statistical

power. To estimate the required sample size a series of two-group comparisons were

performed using data from the 1993 Longitudinal Study of Dentists'Practice Activity

(Brennan, L99n and StatCalc software (Epi-Info) with alpha = 0.05 and power = 0.80

for a range of hypothetical differences measured as rate ratios. Table 3.4 presents the

rate per visit for each service area from 1993, and the number of required visits per

group for a diffeÍence or hypothetical rate ratio.

Based on a similar methodological approach to sampling and data collection as the

Longitudinal Study of Dentists' Practice Activity, between 4855 and 8758 patient

visits would be expected from a sample of approximately 1200 practitioners

(Brennan, 1997). No specific response rate was hypothesised, as the number of

patient visits collected was the prime consideration and this could vary according to

the number of completed logs and numbers of patient visits per completed log.
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Taking the lowest end of the range of patient visits from the Longitudinal Study of

Dentists' Practice Activity, (i.e., 4855 patient visits), as a conservative estimate of the

projected response would result in a rounded cell size of 2428 pattent visits in each of

the two groups being compared. This would exceed the calculated required cell sizes,

and hence be sufficient to detect differences or rate ratios of: '1..25 in four of the 10

areas of service, rate ratios of 1.50 in eight of the ten areas of service, and rate ratios

of. I.75 or greater in all 10 areas of service. This would enable the detection of

sensitive differences among those service areas which were provided at the highest

rates (e.g., restorative, diagnostic, and preventive services) as well as having

adequate power to detect differences likely to be of public health significance (i.e.,

rate ratios of 1.75+) in all L0 areas of service.

Table 3.4: Required sample sizes for comparisons of service rates based on a range of hypothetical rate

ratios

Hypothet¡cal rate ratiosService areas Rate p€r vis¡t

1993'94 1.25 1.50 1.75 2.O

Restorat¡ve

Diagnostic

Preventive

Endodontic

Prosthodontic

Extraction

Crown & bridge

General/Misc.

Periodontic

Orìhodontic

0.62

0.59

0.33

0.11

0.10

0.09

0.07

0.04

0.02

o.o2

n

149

173

561

2322

2586

2909

3831

6943

14356

14356

n

33

40

150

650

725

817

1078

1 962

4023

4023

n

<14

15

70

3't 9

3s6

40'l

532

971

1 996

1 996

n

<14

<15

4'l

195

219

247

328

601

1239

1239
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4. Results

This chapter presents details of the response to the data collection, age and sex

distributions of responding dentists and sampled patients, descriptive data on

distributions and measures of central tendenry, and scale development. Inferential

statistics are then presented on the associations of services with the set of

independent variables sparming dentist, practice, patient and oral health.

4.1 Response

4.1.1 Response by StateÆerr¡tory

A total o1676 dentists responded to the survey, resulting in a response rate of 60.3o/",

as presented in Table 4.1. The invalid sample, such as dentists who were excluded

from the sample when it was discovered they were working overseas, and dentists

who could not be contacted at their registered addresses, were subtracted from the

sample to leave the valid sample. The numbers received from the valid sample were

used to calculate response rates.

Response rates varied from 57.4% in New South Wales and 57.9'/. in Victoria, up to

84.6% in Tasmania. The response rates among the remaining States ranged between

67.6% in Queensland and 69.2% in the Australian Capital Territory. In general,

response rates were slightly lower in the larger States, but these States contributed

the highest numbers of responses to the total.
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Table 4.1: Response by State/Territory

State/Terr¡tory Sample Excluded lncorrect

address

Total

invalid

Valld Responded

sample

Percent

response

New South Wales

Victoña

Queensland

South Australia

Westem Australia

Tasmania

Australian Capital Territory

Northem Ter¡tory

Total

452

275

205

102

108

20

28

12

1202

3

7

2

1

0

0

0

1

14

19

7

18

3

8

7

2

3

22

14

20

4

8

7

2

4

81

430

261

18s

98

100

13

26

I

247

151

114

61

69

11

18

5

57.4

57.9

61.6

62.2

69.0

84.6

69.2

62.5

67 1121 676 60.3

4.1.2 Response bY stage of mailing

Figure 4.L shows the cumulative response to the survey by stage of mailing over the

survey period. The initial questionnaire was mailed out after the primary aPProach

letter (PAL), with a response of t9.0% at the time of the reminder mailing. At five

weeks into the survey period a response o14L.1o/o had been reached, when the first

follow-up mailing with replacement questionnaire was sent to dentists who had not

yet responded. However, the final response of 60.3%was not achieved until23 weeks

into the survey period. This partly reflects a delay in mailing around weeks L3 and L4

associated with public holidays, but it also highlights the difficulty of achieving high

ïesponses in mailed surveys of professionals, even with multiple follow-up mailings.
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Fig. 4.1: Response by stage of mailing

4.1.3 Response by area of practice and sector

Figure 4.2 shows the numbers of respondents by area of practice and sector. Of the

676 respondents a total of 552 were entered for analysis, with the remainder being

excluded for reasons such as ill health or retirement. Of the 552 entered responses,

451- were in general practice. Of the 45L general practitioners, 4L8 were in the private

sector. A total of 407 of the private general practitioners were currently treating

patients. Those dentists who were not in general practice, not in the private sector,

and not treating patients were sequenced out. Of tlrre 407 private general practitioners

currently treating patients, a total of 345 provided service provision data in a log of a
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t¡ryical clinical day, while 62 Íailed to provide service data (e.g., for reasons such as

not having enough time to complete the log).

4.2 Comparison of respondents by service log status

The previous section indicated that 345 dentists who were private general

practitioners and currently treating patients provided service provision data from a

log of a typical clinical day. In this section, the characteristics of these dentists are

compared with the 62 dentists who did not provide service logs to investigate

potential bias arising from the failure to provide service provision information.

676 responses in total

Yes; 552 entered on data ftle

Entered on data file?

Noo

ln general pnctice?

NoÞ)

Private sectot'?

No(Ð

Currently treating patients?

NoP)

Sey¡ce data? J

No(d Yes; 345 logs

Yes; 451 general practitioners (GPs)

Yes; 418 private GPs

Yes; 407 treating patients

Fig 4.2: Numbers of respondents by area of practice and sector
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Table 4.2: Sex, age, practice type and location by service log status

Servlce log status

Servlce data No se¡vice data P (chi-square)

Sex of dentist

Male

Female

Age of dent¡st

20-29 years

30-39 years

40-49 years

50-59 years

60+ years

Practice type

Solo

Partnership

Associateship

Assistant

O,ther

Geographic location

Capital city

Non-capital

T"

80.0

20.0

13.9

27.8

29.3

'18.3

10.7

u.1

'15.9

51.3

10.4

17.7

17.7

2.9

o/o

83.9

16.1

8.3

26.7

33.3

15.0

16.7

48.3

18.3

1',1.7

21.7

0.0

91.5

8.5

0.48

0.50

0.19

0.14

Table 4.2 shows there were no significant differences by service log status for sex,

agel practice type or location, with the majorlty of dentists being males, aged 30-39

and 40-49 years, working in solo practices, and located in capital cities.

Table 4.3 indicates that there were no significant differences by service log status by

dentist age and years since graduation. Practice characteristics such as percent of

time worked and nt¡rnbers of dentists in the main practice did not vary significantly.

Practice activity measures such as patients per hour, hours per year, patients per year
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and appointment time also did not vary significantþ, although the P value for hours

per year was marginal. Numbers of support staff measured as full-time equivalents

did not vary significantþ, with low numbers for each type except for assistants.

Table 4.3: Dentist and practice characteristics by service log status

Servlce log status

Service data No Service data P (t-test)

Dentist age (years)

Years since graduation

Percent of time worked 
('r

Number of other dentists 
(')

Patients per hour (')

Hours per year (')

Patients per year (')

Appointment time (days) (")

Assistants (FfE) n'

Hygienists (FfE) n'

Managers (FfE) n'

Secretades (FfE) n'

Other staff (FfE) n'

Mean

43.4

19.3

90.6

1.46

1.55

1788

2781

7.1

1.71

0.08

o.23

0.62

0.06

SE

0.6

0.6

1.1

0.12

0.03

32

70

0.5

0.10

0.02

0.02

0.04

0.02

Mean

45.0

21.3

84.'l

1.59

1.59

1635

2607

8.1

1.69

0.05

o.22

0.79

0.12

SE

1.6

1.6

4.',|

0.18

009

89

196

1.3

0.21

0.02

0.06

0.14

0.10

0.32

o.?2

0.13

0.56

0.60

0.08

0.36

0.48

0.96

0.26

0.83

0.14

0.55

(a): in main private practice

(FTE): full-time equivalents based on 38 hours per week

While the relatively small numbers of dentists not providing service logs may work

against finding statistically significant results in this comparison with dentists who

did provide service data, the trends on the basis of the point estimates indicate there

was little difference between the two groups. This suggests the findings for those

dentists who supplied service data are not biased compared to those who did not.
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4.3 Age and sex distributions: private general practice

This section of tlire Results presents the age and sex distributions of dentists and

patients. The remainder of the results are restricted to these dentists, who were

treating patients in private general practice, and to the patients treated by these

dentists.

4.3.1 Dentist age and sex d¡stribution

Table 4.4 shows that the 345 responding private general practitioners consisted of.276

males (80.0%) and 69 females (20.0%). Overall, the majority of dentists were in the

age groups 30-39 (27.8%) and 40-49 (29.3%) years. Male dentists had an older age

distribution than females, with higher percentages in the age groups 40-49 years

(30.8% as 23.21"),50-59 years (20.3% as \0.1"/o), and 60+ years (13.4% as 0.0%).

Table 4.4: Age and sex distribution of responding pr¡vate general practitioners who provided se¡vice

provision data and comparative population data on private practitioners

Respond¡ng pract¡tloners Dentlst populatlon data'

Sex of dentlst Sex of dent¡st

Dentlst age

(years)

Male Female Ail Male Female

%

All

n o/o n o/o n % %

20-29

30-39

40-49

50-59

60+

Total

10.5

25.0

30.8

20.3

13.4

27.5

39.1

23.2

10.1

0.0

48

96

101

63

37

345

13.9

27.8

29.3

18.3

10.7

9.4

28.0

29.8

17.6

15.1

25.1

42.6

22.O

7.1

3.2

12.3

30.7

28.4

15.7

12.9

29

69

85

56

37

276

19

27

16

7

0

69

*From Szuster and Spencer (1997) Dental practitioner statistics, Australia, 1994.
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Compared to the age distribution of the dentist population, the responding

practitioners had a similar pattem by age. Both distributions were dominated by the

g1-g9 and 40-49 years age groups, with male dentists having an older distribution

compared to female dentists.

4.9.2 Patient age and sex d¡stribution

Table 4.5 shows the age and sex distribution of patients treated by the responding

private general practitioners during their log of a typical clinical day. Data were

collected from a total of 4115 patients, comprisingLs3?males artd22'J'4females of the

4046 pattents with no missing data for age. Overall, there were small percentages of

younger patients (aged less than 25 years) and older patients (aged 65+ years). The

highest percentages of patients were aged 25-44 years (34.5%) and 45-64 years

(90.6%). The age distributions were similar for male and female patients, exhibiting

the same pattern by age as for both males and females combined.

Table 4.5: Age and sex d¡str¡bution of patients treated by responding private general practitioners

Sex of patlent

Male Female Ail

n % n o/o o/o
Patient age (years)

<5

5-11

12-17

18-24

25-4¡-

45 -æ

65+

Known

Unknown

Total

24

151

131

'122

606

566

232

1832

1.3

8.2

7.2

6.7

33.1

30.9

12.7

13

142

'171

178

788

671

251

2214

0.6

6.4

7.7

8.0

35.6

30.3

11.3

37

293

302

300

1394

1237

483

4046

ô9

4115

0.9

7.2

7.5

7.4

34.5

30.6

11.9
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The obtained sample yield of 411.5 patients, based on the calculations of expected

sample yield (see Section 3.5 Power and sample size in Methods), would be sufficient

to detect rate ratios oÍ.1,.25 in three service areas, 1.50 in eight service areas, and 1,.75

in all10 service areas.

4.4 Distributions of dependent and independent var¡ables

This section includes descriptive statistics of the distributions of the dependent and

independent variables which form the basis of further analysis of service patterns.

4.4.1 Service rates

Table 4.6 presents the distribution of services per visit by main area of service. The

distributions reflect both the volume of service provided in different service areas,

and the degree of variation in service provision between practitioners. Mean rates of

service show that diagnostic, preventive and restorative services dominate the

distribution, while periodontic and orthodontic services are provided at low rates in

private general practice. This is also reflected in the percentage of patients with

greater than zero services per visit. In general, services provided at higher rates had

lower skewness values and coefficients of variation. For example, diagnostic services

were provided at a rate of 0.650 services per visit and had a skewness of 2.05 and

coefficient of variation of 12L, compared with orthodontic services which had a rate

per visit of 0.027, skewness of 6.86 and coefficient of variation of 684. Therefore,

service rates are skewed to a varying extent across different main areas.
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Table 4.6: Distribution of services per visit by main area of service

Mean Variance Std Dev s.E. Skew qo>O cv

Diagnostic

Preventive

Periodontic

Extraction

Endodontic

Restorative

Crown/bridge

Prosthodontic

Orthodontic

General/misc.

Total services

0.650

0.379

0.019

0.086

o.1'12

0.566

o.o77

0.098

0.021

o.M2

2.05'l

o.624

0.489

0.023

0.153

0.210

0.986

0.133

0.285

0.021

0.050

1.586

0.790

0.699

0.152

0.391

0.458

0.993

0.364

0.534

0.146

0.223

1.259

0.012

0.011

0.002

0.006

0.007

0.016

0.006

0.008

0.002

0.003

2.05

2.03

9.90

10.61

5.28

2.84

6.50

10.41

6.86

6.17

2.21

50.4

27.2

1.7

6.8

7.4

35.4

5.7

6.3

2.1

3.8

121.46

18r'..67

816.87

452.87

408.62

175.48

471.20

545.36

684.95

530.34

61.410.020 100.0

Skewed rates may be suitable for Poisson analysis. The mean of a Poisson

distribution can be represented by the rate parameter (lambda) and the standard

deviation as the square root of lambda (Colton, t974). Under the assumption of a

Poisson disfribution the mean equals the variance (i.e., both are rePresented by the

same parameter, lambda). The sample variance divided by the samPle mean should

be approximately equal to L.0 for data derived from a random samPle from a Poisson

distribution (Selvin, Lgg6). For the data presented here, the orthodontic and

diagnostic services are closest to a Poisson distribution, with values of 1.00 and 0.96,

while general/miscellaneous, periodontic, preventive and total services Per visit are

also close to L.0, with values of 'J..19, !.21, L.29 and 0.77 rcspectively. Extraction,

endodontic, restorative and crowrt and bridge had values of the variance divided by

the mean which ranged between 'J,.73 and 1.88, while Prosthodontic services with a

value of 2.9'J,, varied most from the Poisson assumPtion. While Poisson regression

will be used as the main analytic approacþ Ordinary Least Squares and Logistic

regression will also be used to assess the stability of results.
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4.4.2 Dentist and practice characteristics

Some dentists and practice characteristics were presented in the comparison of

practitioners who provided service log data with those who did not (see Section 4.2).

These characteristics included both categorical variables (e.g., dentist age, sex, fi>e of

practice, and geographic location) and continuous variables. This section further

profiles the main continuous variables in terms of their distributions with the aim of

using the categorical variables as indicator variables in further analysis. To assist in

reducing the data items into a parsimonious set the components used to estimate the

number of patient visits per year (i.e., hours per year, patients per hour) are not

presented, and the numbers of non-dentist staff (e.g., assistants, receptionists) have

been combined into a single count.

Table 4,7= Dentist and patient characteristics: distributions of continuous variables

Median % > medlan

Time since graduation (years)

Number of other dentists (')

Patient visits per year r')

Appointment t¡me (days) (')

Number of non-dentist staff (FTE) n'

17.5

1

26æ

4

2.11

50.0

31.9

50.0

47.4

48.0

(a): in main private pract¡ce

(FTE): full-time equivalents based on 38 hours per week

The median values provide a convenient cut-off for creating indicator variables. The

percentage greater than the median was close to 50% for each variable except the

number of other dentists in the main private practice of the responding dentists,

indicating the median value spanned a large range which extended beyond the mid-
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point. Flowever, all variables have sufficient cell numbers above the median to

provide adequate numbers for analysis.

4.4.3 Practice beliefs

The distribution of the practice belief items is presented in Table 4.8. These items

were derived from published work by Grembowski, Milgrom and Fiset (1988; L991)-

Responses were scored from L (strongly agree) to 5 (strongly disagee) for each

particular item. The direction of responses was reversed for item 6 during

subsequent scale development (see Section 4.5 Scale development). Most items were

skewed to one end of the distribution, with items !, 4,5,7 and I skewed towards L

(strongly agree) while items 2 artd 6 were skewed towards 5 (strongly disagree). Item

3 was not strongly skewed. Only two items (2 and 3) had a percentage greater than

20'/" for the mid-point response (i.e.,3)-

Table 4.8: Distribution of practice belief items

(')Distribution of fesponses %t

Item Description of item 1234 5 Skew Mean S.E.

2

3

4

Plaque control programs are a prerequisite for
dental treatment

The primary focus of dentistry should be

directed at controlling active disease rather

than developing better preventive advice

lf a patient disagrees with the dentist's
recommended treatment, the dentist should

try to convince the patient to accept it

Dentists should usually inform patients about
the cost of their treaÙnent before the
treatment begins

With the dentisfs advice the patient should

choose the service

lf a patient does not accept the dentists
recommended treatment, the patient is

dismissed from the practice

Dent¡sts should present all treatment options

to patients

Excluding diagnostic & preventive services, all

patients should usually know how much their
dental treatment will cost them, out'of-pocket,
before treatment begins

s2.s 26.4 13.8 6.2 1.2 1.16 1.77 0.05

4.1 5.6 31.1 36.4 22.9 -0.60 3.68 0.06

6.7 23.4 33.0 25.4 11.4 -0.01 3.11 0.06

65.6 27.4 5.0 0.6 1.5 2.23 1.45 0.04

5

o

47.1 31.2 17.9 2.1 1.8 1.'10 1.80 0.05

7

8

2.'l 1.5 11.5 31.3 53.7 -1.54 4.33 0.05

49.6 34.3 11.7 2.1 2.3 1.46 1.73 0.05

69.7 23.3 4.1 1.5 1.5 2.41 1.42 0.04

*direction reversed in subsequent scale development
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4.4.4 lnfluences on treatment choice

Dentists provided up to five responses which they judged to be important in

selecting one of two alternative treatment pair scenarios. This was based on the

findings of Grembowski, Milgrom and Fiset (1988), who used the treatment pair

scenarios of crown os amalgam, root canal os extraction, bridge os denture, and

prophylaxis 7rs scaling, with the addition of two treatment pairs concerning

examination ?s radiograph, and preventive os restorative intervention. The original

ordering of responses in presented in Appendix C. Table 4.9 presents the responses

ordered into groups.

In total, there were 97 responses to the six treatment pair scenarios. This was more

than that obtained by Grembowski, Milgrom and Fiset (1.988), who reported

responses corresponding to the first 32 responses listed in Appendix C. Flowever,

they used four rather than six scenarios, and collected up to three responses per

scenario rather than five. Their 32 responses cover '14 of the 2L groups of responses,

with no responses in the groups relating to Bite, Diagnosis, Visit history, Treatment

history, Prognosis, Fluoride and Choice.

Of the 2L groups of responses, it is also possible to further aggregate these categories

into higher conceptual groupings. For example, the categories of Caries, Mouth

status, Tooth status, Root status, Denture status, Perio status, and Bite could all be

grouped together as an "Oralhealth" category. The categories of Patient, Experience,

and Convenience all relate to "Patient factors", while the categories of Dentist and

Choice could be aggregated as "Dentist factors".
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Table 4.9: Responses to choice of alternative treatment pairs grouped into categories

Group ¡tems

Background:

Carles:

Mouth status:

Tooth status:

Root status:

Denture status:

Perio status:

Bite:

D¡agnos¡s:

V¡sit h¡story:

lreatment history:

Treatment constra¡ nts:

Pain:

Prognosis:

Plans:

Fluoride:

Patient:

Experience:

Convenience:

Dentist:

Choice:

01. Age of pat¡ent; 03. Medical history/general health; 33' Dental fearlanxiety;

38. Pregnancy; â3. DieVlifestyle; 79. Gagging; 88. Occupation/sport; 91' Family history

02. Ca¡ies ratelrisk; 54. lnterproximal caries, restorations; 55. Recurrent caries;

84. Anested caries

04. Number of missing teeth; 24. Oral hygiene status; 51. Rest of dentition/proximal teeth;

74. Overall status of moutlVextent of other treatment needed

05. Alignmenytooth anatomy; 06. Extent of tooth damage; 12. Duration/type of infection;
¿14. Suitability for restoratiorV pre-existing filling/ fracture; ¿15. Role in occlusion/ function/

avoiding dentures; 50. Size of lesion/ amount of healthy tooth/ vitality; 52.Which tooth/tooth
position; 67. Number of proximal contacts

09. Root caries/condition; 10. Pulp status/sensitivity; 11. Anatomy/difficulty of canals;

SB. Duration of root canal; 64. Root fllled/ treated; 75. Future/past need for root canal

treatment; 80. Root sens¡tivity

13. Existing partial denture; 14. Abutment contours/tipping; 15. Length of edentulous span; 16.

Abutment strength/condition; 17. Soft tissue contours/damage; 47. Abutment length;

Z. Whether abuünent for partial denture; 83. Too heavy for temporary bridge

18. Extent of calculus; 19. Periodontal status/pocket depth; 20. Tooth mobility;

21 . Gingival status/bleeding

4fì. Heavy bite; 46. Bite/occlusal force/abrasion problemlretained food pafticles

39. Colour change/staining; 40. X-ray evidence; 41. Probe/penetration/st¡cking;

49. Visible caries/clinical appearance; 70. Density of enamel/presence of fillings;

73. Ab¡lity to viedaccuracy of diagnosis; 81. No need for panoramic of other teeth;

94. Salivary flow; 95. Vitality test

35. My records/availability of x+ayllegal record; 37. Time s¡nce last x-ray/check-up/visit;

61. Dental treatment history; 62. Time since last perio treatmenyexam; 97. Public or private

patient

42. Prev¡ous endo treatment; 48. Number of fillings, crowns, implants/age of fillings;

96. Fissure seals present

?2. Preparalon for other procedures/need for other treatment; 29. Cost to patienVatfordability;

04. Aesthetics; 66. Tme/urgency; 71. Potent¡al problems/difficulty with altematives; 82.

Access to equipment (e.9., micro-abrasive); 87. Access/ease of treatment

30. Pain control/comfort; 32. Need for anaesthesia; 36. Toothache; 60. Symptoms/pain

53. Tooth prognosis/serviceability in the long term; 56. Longevity of restoration;

59. Probability of root canal success; 68. Longer lasting; 72. Nerve prognosis; 85. Need for

strengrth

07. Future plans for toot/treatment plan; 57. Future plans (partial or bridge)

69. Fluoride applications; 86. Fluoride history

29. Patient preference/approval/acceptance of potential ditficulties; 25. Patients ability to

tolerate procedure/ co-operate; 65. Patient motivatior/ dental lQ/ recall compliance

26. Patient previous experience with similar procedures; 31 . Patients ability to tolerate

prosthesis/type of partial

27. Convenience to patient; 28. Number of appointments

08. Ability of dentisVphilosophy of dentist; 76. Need for specialist; 78. Practice profiv time-

money ratio/ convenience to dentist; 89. Radiation to dentist

90. None/always do the latter altemative; 92. None/always do first alternative;

93. Do neither altemative/both

Table 4.10 presents the percentage of responses influencing choice of a visual

examination only versus a radiograph as a diagnostic aid for a Posterior tooth.

81



Percentages are presented for the first to the fifth most important responses, and for

the sum of percentages across eadr row. Overall, the sum of percentages indicate that

there were three main groups of responses across the five listed, these were

background, caries, and visit history. There were also four secondary groups of

resporìses ranked below the first three, these were treatment constraints, patient,

mouth status and diagnosis. Among the th¡ee top-ranked groups of responses, caries

tended to dominate as the first most important response, while visit history had the

highest percentage of the second response, and background accor-mted for a large

percentage of the thfud to fifth responses.

Table 4.10: Percentage of responses influencing treatment choice: examination versus radiograph

Group lst response 2nd response 3rd response 4th response sth response Sum of %s

Background

Caries

Mouth status

Tooth status

Root status

Denture status

Perio status

Bite

Diagnosis

Visit history

Treatment history

Treatment constraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

9.5

4ft.9

5.5

2.1

0.3

15.8

17.6

10.2

3.4

4.O

2.5

5.0

22.6

4.3

5.9

4.0

3.1

22.5

11.8

7.6

o.7

2.8

6.2

0.3

5.9

12.8

4.2

9.0

2.8

0.3

0.3

0.3

8.7

17.9

5.7

7.1

't.9

6.6

19.6

3.6

4.5

0.9

7.1

0.9

3.6

3.6

6.3

3.6

16.1

5.4

1.8

17.9

2.7

2.7

85.3

82.6

34.9

9.0

20.8

0.9

15.7

0.3

g.o

67.7

14.9

46.4

23.1

0.3

2.1

2.4

41.9

0.6

10.1

15.2

0.9

1.2

4.3

0.3

0.3

3.7

9.4

10.8

1.9

14.2

6.6

2.8

0.6 0.9

8.5

4.2

1.4

0.9

0.3

0.9

12.5

4.4

0.9

0.9

82

3.8



Table 4.1L presents the percentage of responses influencing choice of a preventive

intervention versus a restoration for an initial carious lesion in an occlusal surface of

a posterior tooth. Overall, across the five responses there were two groups which

dominated, these were patient and background responses. Caries, mouth status, and

treatment constraints formed a set of second-ranked groups of responses, with pain

and visit history comprising a set of third-ranked responses. While patient resPonses

were the highest ranked group overall, background and caries resPonses had high

percentages among the first to third responses, with resPonses in the patient grouP

having high percentages among the fourth and fifth resPonses.

Table 4.1 l: Percentage of responses influencing treatment choice: prevention versus restoration

Group lst response 2nd resPonse 3rd response 4th r€sponse sth resPonse Sum of%s

Background

Caries

Mouth status

Tooth status

Root status

Denture stalus

Perio status

Bite

Diagnosis

Visit history

Treatment history

Treatment constraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

32.9

2s.5

7.4

8.0

24.',1

14.2

19.8

3.3

0.3

0.3

4.6

4.0

0.3

5.9

8.9

20.1

9.7

14.3

5.0

10.3

7.5

10.9

2.9

5.8

1.2

7.O

1.2

93.2

58.1

59.4

20.4

4.3

5.2

3.9

8.9

1.5

10.8

6.9

0.8

1.9

1s.4

0.6

0.6

4.O

8.0

1.7

16.7

7.5

0.6

0.6

0.6

27.0

7.O

8.1

19.8

8.1

1.2

2.3

1.2

36.0

0.9

0.9

23.8

u.2

3.5

55.0

38.5

2.7

3.2

3.7

96.2

1.8

7.1

0.3

4.6

0.3

3.2

2.5

0.3

'13.2

0.3

0.30.3

2.5

83

0.8 0.6 1.2



Table 4.12 presents the percentage of responses irrfluencing choice of a crown versus

an amalgam or composite build-up on a posterior tooth. The overall percentages

across the five resPonses were dominated by two groups, these were treatment

constraints and tooth status. A set of second-ranked groups of responses with much

lower percentages than the first set were comprised of the groups of patient, plans,

prognosis and mouth status responses. Among the first-ranked set of responses,

tooth status comprised a higher percentage of the first response, but treatment

constraints had higher percentages among the third to fifth responses.

Table 4.12= Percentage of responses influencing treatment choice: crown versus amalgam or composite

Group lst response 2nd response 3rd response 4th response Sth response Sum of %s

Background

Caries

Mouth status

Tooth status

Root status

Denture status

Perio status

Bite

Diagnosis

Visit history

Treatment history

Treatment constraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

1.8

2.1

4.2

57.3

2.1

0.3

2.1

1.2

0.3

17.3

3.5

2.2

7.2

26.1

3.5

2.5

4.7

1.6

0.9

28.0

0.6

6.0

7.2

3.5

2.4

7.3

15.3

4.2

1.4

4.9

4.2

1.7

30.6

7.3

9.4

2.6

1.3

5.6

17.7

2.2

1.3

5.6

2.2

28.1

6.5

13.0

13.0

0.8

3.2

8.0

'17.6

1.6

12.2

11.2

32.3

134.0

13.6

2.7

14.9

17.2

7.8

1.2

141.6

0.6

30.1

38.4

0.9

1.6

4.O

2.4

37.6

6.4

6.4

10.4

3.9

2.4

3.3

0.3

1.2

5.7 6.6 39.0

0.3

1.7

1.2

0.3

84

1.4



Table 4.1.3 presents the percentage of responses influencing choice of root canal

therapy versus an extraction of a posterior tooth. Overall across the five resPonses/

treatment constraints comprised the highest ranked grouP of responses, with tooth

status ranked second, and the set of patient, root status, mouth status and caries

comprising a third-ranked set of response groups. While resPonses in the treatment

constraints group were highest overall they tended to comprise a higher percentage

of the third to fifth responses, with the tooth status group comprising the highest

percentage among the first resPonse.

Table 4.13: Percentage of responses influencing treatment choice: root canal therapy versus extract¡on

Group lst response 2nd response 3rd lesponse 4th response sth response Sum of %s

Background

Caries

Mouth status

Tooth status

Root status

Denture status

Perio status

Bite

Diagnosis

Visit history

Treatment history

Treatment constraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

't.2

11.2

10.6

32.8

3.6

2.2

6.9

10.3

19.0

8.1

0.6

6.2

0.3

0.3

19.9

2.2

6.9

2.2

1.7

4.7

11.0

13.0

13.7

7.4

5.7

4.9

6.5

14.2

13.0

0.8

1.6

0.4

ó.!1

6.0

4.O

11.9

11.9

2.6

3.3

14.',|

33.7

42.4

90.9

50.3

4.0

20.0

1.0

1.5

0.3

't.2

10.9

8.5

0.6

16.1

0.8

20.4

1.3

5.7

2.3

27.6

0.8

4.5

2.O

9.3

0.7

0.7

28.5

3.0

0.7

107.3

4.3

27.6

9.7

s8.6

13.0

18.6

0.3

2.O

2.6

10.6

4.1

11.7

3.0

4.O

10.9

0.6

3.4

5.3

6.60.9

0.3

85

3.7



Table 4.L4 presents the percentage of responses influencing choice of a fixed bridge

versus a removable partial denture for a missing anterior tooth. Overall across the

five responses, denture status was ranked the highest group, treatment constraints

were ranked second, and the set of mouth stafus, periodontal status and patient

responses comprised a third-ranked set of groups. Denture stafus tended to

dominate as a high percentage of all five responses, although treatment constraints

also comprised a high percentage of the fourth and fifth responses.

Table 4.14: Percentage of responses influencing treatment choice: fixed bridge versus partial denture

Group lst response 2nd response 3rd response 4th response sth response Sum of %s

Background

Caries

Mouth status

Tooth status

Root slatus

Denture status

Perio status

Bite

Diagnosis

Visit history

Treatment history

Treatment constraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

2.4

0.6

11.2

2.1

22.2

25.2

0.3

17.3

0.6

2.7

0.3

11.2

1.5

0.3

1.2

2.2

3.4

9.9

5.2

0.9

33.6

15.7

0.6

!t.o

2.3

12.1

2.9

0.3

33.3

'14.4

1.0

1.6

2.4

11.6

5.6

2.4

0.6

7.1

4.7

0.6

25.4

\t,O

1.8

12.2

9.3

51.9

20.5

1.8

'152.0

61.7

6.1

0.4

2.7

0.7

1 10.8

2.6

7.2

2.3

9.2

o.4

0.3

0.6

16.4

3.1

0.3

5.9

0.9

0.9

0.3

0.6 0.7

0.7

19.3

1.0

37.5

2.8

2.4

o.4

0.8

23.5

o.4

0.8

0.8

34.3

0.6

0.6

0.6

15.4

1.8

6.9

0.3

0.3

o.7

48.6

4.9

1.2

1.9

1.2

86

06



Table 4.L5 presents the percentage of responses influencing choice of prophylaxis

(mechanical cleaning) versus subgingival curettage or periodontal scaling.

Periodontal status was the highest ranked grouP across the five resPonses, with the

second-ranked group of mouth status having a much lower percentage across the

five responses, and patient and tooth status resPonse SrouPs were lower again,

comprising a set of third-ranked groups of responses. Periodontal status tended to

dominate as the highest percentage among each of the five resPonses.

Table 4.1S: percentage of responses influencing treatment choice: prophylaxis versus curettage or

scaling

Group 1st response 2nd response Srd response 4th response sth resPonse Sum of %s

Background

Caries

Mouth status

Tooth status

Root status

Denture status

Perio status

Bite

Diagnosis

Visit h¡story

Treatment history

Treatment c¡nstraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

6.02.5

9.6

2.5

4.1

0.3

18.3

5.4

0.7

4.2 12.5 29.3

0.3

72.8

45.1

1.4

1.2

1.2

0.3

2.5

o.7

1.0

0.7

2.7

0.7

0.3

10.2

76.4

0.6

1.6

54.9 !1,5.\t

o.7

4.O

3.3

3.3

4.7

12.O

0.7

240.6

4.2

12.9

'ts.0

10.3

7.9

0.3

21.3

7.1

41.3

0.8

2.1

2.9

1.7

15.4

o.4

18.0

't2.0

o.7

5.6

18.1

u.7

1.4

4.2

0.8

6.9

1.4

1.4

0.6

0.9

1't.1

1.4

51.2

1.1

1.4

5.4

0.9

87

2.1 1.3 1.4



Table 4.L6 presents the percentage of responses influencing treafment choice across

the five responses combined for each of the six alternative freatment pair scenarios,

and also for the responses combined across each of the six scenarios. Within each of

the scenarios, there tended to be a limited set of response groups which accounted

for a large proportion of the cumulative percentage.

Pair L (the examination versus radiograph scenario) was dominated by responses in

the background (16.4%), caries (79.9%) and visit history (15.0%) groups/ which

together accounted for just over 50% of the responses. For pair 2 (preventive versus

restorative care) background (22.2%), patient factors (15.1%) and caries Q.a.a%)

accounted lor 5t.7% of the total. For pair 3 (crown versus amalgam) tooth status

(29.3%) and treatment constraints (26.8%) accounted for 56.L% of the total. For pair 4

(root canal therapy versus extraction) treatment constraints (20.2%), tooth status

(19.4%) and patient factors (12.0%) accounted for 5!.6% of the total. For pair 5 þridge

versus denture) denture status (30.5%) and treatment constratnts (20.7%) accounted

lor 51.2% of the total. For pair 6 (prophylaxis versus scaling) periodontal staírs

accounted for 53.9% of the total. Similarly, across all six scenarios the response

groups of mouth status (10.1%), tooth status (11,.3%), periodontal status (12.1%) and

treatment constraints (15.0%) accounted for 48.5% of the total responses.
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Table 4.16: Percentage of responses influencing treatment alternatives

Group Palr 1:
E¡<am

vs
xtav

Peir-2l
Preventlve

vs

Pair 3:
Grown

vs

Pai¡ 4=

Root canal
ys

Pair 5:
Bridge

vs
denture

Pair 6:
Prophy

vs

Ail
(pairs 1-6)

amaloam

Background

Caries

Mouth status

Tooth status

Root status

Denture status

Perio status

Bite

Diagnosis

Visit history

Treatment history

Treatment constraints

Pain

Prognosis

Plans

Fluoride

Patient

Experience

Convenience

Dentist

Choice

16.4

19.9

7.4

2.0

3.5

0.1

3.0

0.1

7.1

15.0

2.9

7.7

4.4

0.1

0.5

0.3

6.7

0.0

2.3

0.6

o.2

22.2

14.4

12.7

4.8

0.0

0.0

o.2

0.2

4.5

6.4

o.7

8.5

7.7

o.4

0.4

0.6

15.1

0.0

0.1

0.5

0.7

2.6

2.2

6.3

29.3

2.9

0.5

2.9

3.4

0.0

1.5

0.3

26.8

0.2

5.9

7.4

0.0

7.0

0.0

0.1

0.4

0.3

2.6

7.0

9.1

19.4

9.6

0.6

4.2

o.2

0.0

0.6

0.1

20.2

1.0

6.0

1.9

0.0

12.O

0.0

2.2

3.3

0.1

2.5

2.O

10.7

4.0

0.4

30.5

13.9

1.1

0.1

0.6

0.2

20.7

0.5

1.6

0.4

0.0

9.1

0.9

0.3

0.4

0.3

4.5

0.1

15.5

6.7

0.3

0.0

53.9

0.0

0.7

2.O

0.0

2.1

2.0

1.2

0.1

0.0

9.4

o.2

0.1

0.9

0.3

8.2

7.5

10.1

11.3

2.9

5.8

12.1

0.9

2.0

4.3

0.7

15.0

2.5

2.6

1.8

o.2

9.8

o.2

0.9

1.0

0.3

Table 4.!7 presents individual responses for items with distributions of greater than

10% in any of the five responses influencing choice of treatment in the six treatment

pair scenarios. The shading indicates there was a high response for that item (i.e.,

greater than L0%) for that treatment pair scenario. There were L9 items with loadings

over 1070 for at least one of the five responses influencing the choice of treatment

within that pair. Most response items loaded heavily on only one scenario, with the

exceptions being six of the first seven items. The "cost" item loaded on five of the six
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scenarios, the "caries" item loaded on three scenarios, and the "patient preference"

item loaded on four scenarios. This resulted in their accounting for a high percentage

of the total across all five responses of the combined six scenarios. The first eight

response items comprised over 50% of the cumulative percentage.

Table 4.17: ¡tems greater than 10% in any one of the five responses influencing choice of treatment in the

treatment pair scenarios

Response ¡tem Percent

of total

Gum.

percent

Pair 1:
Exam

vs
xray

Pair 2:
Prevent.

ys

têstolät.

Pair 3:
Crown

ys

amalgam

Pair 4:
Root

canal ys

extract.

Pair 5:
Bridge

ys

denture

Pair 6:
Prophy

vs
scal¡ng

Cost to patienVaffordabilig

Caries rate/risk

Patient preference/approval

Periodontal status/pockets

Oral hygiene status

Age of patient

Extent of tooth damage

Role in occlusion/function

E)ûent of calculus

Abutment strength/condition

Time since last xraylcheckup/visit

Future plans/treatment plan

Medical history/general health

Gingival status/bleedin g

Length of edentulous span

Anatomyiditficulty of canals

Tooth mobility

Existing partial denture

Duratior/type of infection

12.1

7.4

6.9

6.4

5.8

5.5

4.0

3.3

2.8

2.7

2.5

1.8

1.8

1.7

1.5

1.3

1.3

1.1

0.9

12.1

19.5

26.4

32.8

38.6

M.1

48.1

51.4

54.2

56.9

59.4

61.2

63.0

æ.7

66.2

67.5

68.8

69.9

70.8

Treatment choice was analysed further to derive clusters of dentists based on counts

of their responses to the treatment choice scenarios (see Section 4.6 Treatment choice

clusters) for use as an independent variable in models of service provision.
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4.4,5 Dentist preferences for patients

The distribution of the items conceming dentist preferences for patients is presented

in Table 4.18. Items were based on the findings of Rouse artd Hamilton (1991).

Responses were scored from 1 (strongly agree) to 5 (strongly disagree) for each

particular item. The direction of responses was reversed for items 14, \7,21,26,33

and 35 during subsequent scale development (see Section 4.5 Scale development).

These items were all skewed towards 5 (strongly disagree), with items 33 and 35 also

having a substantial percentage (i.e., great than 20%) of responses with a value of 3

(mid-point). Most of the remaining items were skewed towards L (strongly agree),

with items 2,8, 10, !3,20,22,25,27,28 and 30 also having greater than 20% of

responses with a value of 3 (mid-point). Items L2,24 and 29 had over 40% of

responses with a value of 3 (mid-point). Item L8 showed a bi-modal trend, with a

high percentage of resPonses at both 3 (mid-point) and 5 (strongly disagree).
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Table 4.18: Distrlbution of dentist preference for patlents items

Item

Descriptlon of ltem

"l prefer patlents ...."

(')D¡sribut¡on of responses (%)

2 3 4 5 Skew Mean S.E.1

'l

2

3

4

5

b

7

8

9

10

11

12

13

f4'
15

16

17',

18

19

20

21'

22

23

who come in at recall

who are emotionally secure

who co-operate with me

who are content with he service provided

who are patient

who are polite

who are on time for appoinÍnents

who are warm

who respect my opinion

who are sociable

who maintain their oral health

who are chaming

who accept my treaùnent plans

to be late for appointnents

who are thankful for care provided

who trust me

to not respect my opinion

who are attractive

to be manageable ¡n the dental surgery

to be cheerful

who have negative attitudes about oral health

who are kind

who give 24-houl notice when cancelling an
appoinünent

who are self-confident

who are fun to work with

not to come in at recall

who are interpersonally responsive

who are able to afford optimal treatment

who have private insurance

who have a good dental knowledge

who follow instructions (e.9., for home care,
other procedures)

who are willing to pay for recommended
optimal care

who present significant problems to providing
good dental care

who value good dental care

who are anxious

who appreciate the need for preventive care

who are relaxed

43.9 38.3 16.1 1.5 0.3 0.77 1.76 0.04

2.3 5.5 U.4 27.4 30.3 -0.40 3.78 0.06

55.6

37.6

57.1

62.1

44.0

54.8

67.9

36.2

50.0

28.1

æ.1

16.0

u.1

1.5

47.5

61.5

1.7

6.2

44.2

29.2

1.5

25.1

59.5

11.7

33.8

0.3

22.3

30.6

11.4

19.0

56.9

28.9

3f .5

35.0

30.3

37.O

u.7
28.9

u.1

35.1

36.0

27.4

22.7

35.3

0.6

33.s

31.5

2.6

10.3

38.6

36.7

0.6

28.0

30.6

23.7

29.1

0.6

41.2

30.9

16.7

31.8

36.3

12.O

25.7

6.8

6.1

f 6.6

9.3

2.6

26.2

13.7

28.9

5.2

41.7

26.8

2.6

16.9

5.8

4.7

36.'l

14.6

29.7

5.2

37.8

7.O

50.3

30.6

3.2

29.1

30.6

45.3

39.1

6.2

2.6

4.4

0.9

1.2

1.7

0.9

0.0

2.0

0.9

5.3

2.3

13.7

2.9

12.8

1.7

0.9

12.5

17.6

2.0

2.9

23.0

5.9

1.5

10.2

4.4

't8.9

5.9

4.1

13.2

7.3

0.3

0.9

0.9

0.3

0.3

0.6

0.3

0.6

1.5

0.3

1.8

0.9

5.8

0.9

82.6

0.3

0.3

78.4

29.9

0.6

1.5

69.8

3.2

1.5

4.1

2.1

T7.O

1.5

3.8

13.5

2.9

0.3

0.3

34.6

0.6

0.3

1.35

0.58

1.33

1.57

0.87

1.18

2.08

0.65

0.93

0.51

1.95

0.11

0.51

-3.51

0.84

1.52

-2.63

-0.31

0.95

0.49

-2.38

0.35

1.84

0.05

0.53

-2.48

0.47

0.64

0.o7

0.28

1.25

1.An

1.99

1.52

1.47

't.78

1.57

1.36

1.99

1.66

2.17

1.48

2.71

2.0'l

4.74

1.74

1.47

4.63

3.55

1.76

2.11

4.59

2.U

1.5s

2.71

2.12

4.72

2.23

2.20

3.01

2.43

1.51

0.05

0.05

0.04

0.04

0.05

0.04

0.03

0.05

0.04

0.05

0.04

0.06

0.05

0.04

0.04

0.04

0.05

0.06

0.04

0.05

0.04

0.06

0.04

0.05

0.05

0.03

0.05

0.06

0.06

0.05

0.04

0.03

0.05

0.04

0.04

24

25

26*

27

28

29

30

31

32

33-

u
35*

36

37

69.4

0.6

58.7

47.1

26.8

2.3

31.7

35.2

2.9

26.1

8.7

16.0

0.6

36.4

0.3

1.5

1.36

4.O2

1.52

1.73

1.97

-0.47

1.43

0.84

(a) responses were scored from 1 (strongly agree) to 5 (strongly disagree)
'direction reversed in subsequent scale development
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4.4.6 Patient, visit and oral health variables

This section provides the distributions of patient, visit and oral health variables

collected ttrough the service log. These variables will be used as independent

variables in further analysis of service rates. Table 4.L9 presents distributions of

patient and visit characteristics by age of patient. Overall, there was a slightly higher

percentage of female patients compared to males, approximately one fifth of visits

were for emergency care, just over half the patients had dental insurance, the

majority of patients were not new to the dentist, and over two thirds of patients were

from capital city locations.

Table 4.19: Distributions of pat¡ent and visit characteristics

Age of pat¡ent (years)

<5 5-11 12-17 1Ù24 2544 45-64 65+ Ail

Column

Sex of patlent

Male

Female

V¡s¡t type

Emergency

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent status

New

Previous

Geographic locatlon

Capital city

Non-capital

64.9

35.1

8.1

91.9

48.s

51.5

47.1

52.9

50.0

50.0

51.5

48.5

12.2

87.8

57.4

42.7

20.5

79.5

59.3

40.7

43.4

56.6

63.8

36.2

10.5

89.5

67.0

33.0

40.7

59.3

21.9

78.1

20.1

79.9

74.3

25.7

/tÍì.5

56.5

26.3

73.7

45.9

54.'l

15.9

84.1

7',1.6

28.4

45.8

s4.2

25.0

75.0

59.4

40.6

9.2

90.8

73.7

26.3

48.0

52.0

18.0

82.1

52.3

47.7

10.6

89.s

65.9

u..1

45.2

54.8

21.8

78.2

52.2

47.8

13.8

86.2

70.5

29.5

6.2

93.8

36.0

64.0

Age (row percent) 0.9 7.3 7.5

93
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Table 4.20 shows dentate status of patients who were aged L8 years or more. Overall,

the majority of patients were dentate, with only a small percentage of patients being

edentulous. The percentage of edentulous patients increased across older age groups.

Table 4.20: Dentate status by age among patients aged 18 years or more

Age of patient (years)

1e-24 254 45-64 65+ Atl

Column

Dentate status

Dentate

Edentulous

97.9

2.1

Oral health status variables are presented in Table 4.21 for dentate adults. Just over

one fifth of patients had a denture (either partial or full, in either the upper or lower

jaw). Approximately one third of patients combined had between L-20 artd 2l-24

teeth. fust over one half of patients combined had some decayed teeth (i.e., between

1-4 and 5+ decayed teeth) with approximately t0% of patients having 5 or more

decayed teeth.

lable 4.21: Oral health status by age among dentate pat¡ents aged 18 years or more

Age ot pat¡ent (years)

1ù24 2544 45-64 bÐ+ All

100.0

0.0

99.7

0.3

97.8

2.2

91.4

8.6

Column percentaoes

Dentute status

Present

Absent

Number of teeth

1-20 teeth

21-24leelh

25-28 teeth

29-32 teeth

Decayed teeth

No decay

1 -4 decayed

5+ decayed

3.3

96.7

o.7

6.6

53.1

39.6

50.6

36.4

13.1

7.3

92.7

4.6

10.4

54.6

30.4

42.4

44.0

13.6

28.s

71.5

24.3

20.4

42.2

13.2

49.8

42.3

7.9

59.6

40.4

56.9

20.5

18.8

3.8

56.2

36.6

7.3

21.7

78.3

18.3

15.0

45.2

21.4

47.7

41.7

10.6
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4.4.7 Patient evaluation items

The distribution of the patient evaluation items is presented in Table 4.22.Ilems were

based on the findings of Weinstein et al. (1979). Responses were scored from l-

(strongly agree) to 5 (strongly disagree) for each particular item. The direction of

responses was reversed for item 3 during subsequent scale development (see section

4.5 Scale developmenQ. All items, except item 3, were skewed towards 1. (strongly

agree). Flowever, all five items had a substantial percentage of resPonses (i.e., greater

thart2}%) with a value of 3 (mid-point).

Table 4.22= Distribution of patient evaluation items

(rDistribution of responses Øl
Item Descr¡pt¡on of ltem I 2 3 5 Skew Mean S.E.4

2

3-

Does this patient have a good dental
knowledge?

Does this patient follow your instructions?
(e.g., conceming home care or other
recommended procedures)

Does this patient present any significant
problems that create obstacles to
providing good dental care?

ls this palient willing to PaY for
recommended optimal care?

ls this patient financially able to pay for
recommended optimal care?

13.4 30.4 30.9 17.0 8.3 0.26 2.76 0.02

21.9 32.7 29.1 11.5 4.8 0.45 2.44 0.02

8.1 12.7 21.8 28.3 29.1 -0.9 3.58 0.02

4

5

9.4 31.3 21.1 9.1 4.0 O.74 2.17 0.02

33.3 3',1.2 22.8 8.4 4.3 0.72 2.19 0.02

(a) responses were scored from 1 (strongly agree) to 5 (strongly disagree)

'direct¡on reversed in subsequent scale development
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4.4.8 Area-based indicators of socio-economic status

This section presents the distribution of an area-based indicator of socio-economic

status. The indicator consists of the Index of Relative Socio-economic Disadvantage

from the Socio-economic indexes for areas (SEIFA) database produced by the

Australia Bureau of Statistics (1993a). These were first produced in their present form

in 1.990 using data from t}rre 7971. Census. The Index of Relative Socio-economic

Disadvantage surrunarises variables related to the economic resources of households,

education and occupation, with a focus on attributes such as low income, low

educational attainment and high unemployment.

A higher score on the Index of Relative Socio-economic Disadvantage suggests that

the area has fewer families of low income, fewer people with little training and fewer

people in unskilled occupations. Lower scores indicate the area has more low income

families, more people with little training, and more in unskilled occupations. The

smallest area for which an index is available is the Collection District (CD), which is

roughly equivalent to a small group of suburban blocks (e.9., m average of about 250

dwellings in urban areas). Each index is designed to have an average score across all

CDs in Australia of 1000 with a standard deviation of 100 index points. Based on the

scores for CDs, scores are also available for aggregated geographical areas such as

postcodes. The index scores of postcodes are formed by taking the weighted average

of index values of the CDs in the postcode area (Australian Bureau of Statistics,

1993a).
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The residential postcode of patients treated by dentists during their service log was

used to match with the Index of Relative Socio-economic Disadvantage in order to

provide a measure of socio-economic status. This provides a measure of the socio-

economic status of the geographical area in which the patient resides, based on data

from +}:ret996 Census of Australia.

The distribution of the index scores are presented in Table 4.23.T}:re mean for the

sample was slightly above the average across all CDs in Australia. The median was

similar to the mean. When coded as ¿ur indicator variable for later use in multivariate

models by dividing patients on the basis of index scores less than or equal to the

median and those above the median, there was a relatively even distribution of

patients inboth gloups, w1th46.7% of patients being above the median index score.

Table 4.23: Distribution of the lndex of Relative Socio-economic Disadvantage

Mean s.E. Med¡an % > medlan

lndex 1029 1.16 1026 46.7

Table 4.24 presents mean index scores by patient and visit characteristics. Overall,

there was little difference between index scores for male and female patients, but

index scores tended to be slightly lower (i.e., lower SES) for emergency visits,

uninsured patients and new patients, and there was a larger difference by location,

with lower scores for non-capital locations. These relationships were observed

consistently across most age groups of patients, with the exceptions to the trends

occurring for the group of patients aged less than five years, which comprised only a

small number of the total group of patients.
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Table 4.24: Mean index scores by patient and visit characterlstics

Age of patient (years)

<5 5-11 12-',t7 18-24 2544 45-64 65+ Atl

Sex of patient

Male

Female

Visit type

Emergency

Non-emergency

Insurance status

lnsured

Uninsured

Patient status

New

Previous

Geographic location

Capital city

Non-capital

101 1

1010

1016

998

1019

1012

1020

998

1050

969

1033

1029

I 008

1033

1040

1021

1026

1034

't066

979

1034

1026

1046

1 028

1032

1 028

1023

1030

1 055

975

1033

1092

1021

1037

1034

1030

1023

1 035

1048

987

1025

1025

10'18

1025

1030

1020

1020

1026

1043

980

1028

1034

1 028

1033

1040

1021

1015

1033

1 051

975

'1025

1037

1019

1 035

1034

1031

1020

1 033

1 060

975

1028

1030

1022

1031

1036

1023

1021

1031

1051

978

Ail 1001 1031 1 029 1033 1025 1031 1031 1029

Table 4.25 presents mean index scores by dentate status and age. Index scores were

lower (i.e., lower SES) for edentulous patients overall, and this trend was apparent

for each age group.

Table 4.25: Mean index scores by dentate status and age among patients aged 18 years or more

Age of patient (years)

18-24 2544 45-64 55+ Ail

Dentate status

Dentate

Edentulous

1 025

957

1 033

999

'1034

1001

1 030

998

1032
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Table 4.26 presents mean index scores by oral health status. Overall, poorer oral

health status was associated with lower index scores of relative disadvantage (i.e.,

lower SES). There were lower index scores for those patients with dentures, with

lower total numbers of teeth, and with greater nt¡rnbers of decayed teeth.

While there was little difference in index scores between patients with and without

dentures among the L8-24 years age gïoup, the remaining older age groups all

showed lower index scores among patients with dentures compared to those without

denttrres. The pattern of lower index scores for patients with lower total numbers of

teeth was consistentþ observed for patients in the 254 and 45-64 years age grouPs,

but not for the t8-24 and 65+ years age groups. The trend for lower index scores

among patients with more decayed teeth was observed in each group except for

those aged 65+ years.

Table 4.26: Mean index scores by oral health status and age for dentate patients aged 18 years or more

Age of patlent (years)

25-44 45-64 65+ Ail18-24

Dentur€ status

Present

Absent

Number of teeth

1-20 teeth

21-24 teeth

25-28 teeth

29-32 teeth

Decayed teeth

No decay

'l-4 decayed

5+ decayed

1033

1033

1 068

1 039

1030

1034

1 038

1032

101 6

1006

1027

1016

1 020

1025

1 029

1033

1020

1018

1015

1041

1007

1026

1044

1052

1036

1 033

1018

1 029

't042

1 025

1 036

1062

1026

1042

1 025

1030

1019

1033

1016

1027

1 034

1035

1036

1027

1019
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4.5 Scale development

This section describes the development of scales to be used as independent variables

in further analysis of service pattems. Items were collected from dentists concerning

the themes of practice beliefs (Grembowsþ Milgrom and Fiset, 1988; L99L), dentists'

preferences for patients (Ror.r,se and Hamilton, 199L), ffid evaluation of patients

treated in their log of services provided (Weinstein et a1., 1979). Each item was

recorded as a five-point Likert scale. The approach adopted involved the use of

factor analysis to examine each battery of items for underlying component

dimensions or factors, which may comprise sub-scales. Scales and sub-scales derived

from factor anaþis were examined for reliability. The final factor-based scales were

constructed grting consideration to the reasonableness of the factors (e.9.,

interpretation, conceptual coherence) and reliabilify of the scales. For ease of

interpretation, the sub-scales were calculated by summing the items and dividirg by

the number of items to achieve a scale ranging from 1 to 5. Scales were then

calculated by summing the sub-scales and dividirg by the number of sub-scales. This

results in a scale which conforms to the original range and where all sub-scales

contribute equally (Streiner and Norman, !995).

The factor analyses were performed using principal components with varimax

rotation (SAS, 1988), and reliability of the factor-based scales was assessed by

Cronbach's alpha (SPSS, 1988). Analysis involved determining the number of factors

with eigenvalues greater then 1-.0, examination of scree plots, measuring sampling

adequacy by Kaiser MSA scores, examination of corrununalities and variance

explained by each factor. Final decisions on the number of factors included
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consideration of proportion of sample variance explained, subject matter

and reasonableness of the results (Johnson and Wichern, L988). Retaining

eigenvalues greater than 1.0 is commonly used, based on heuristic and practical

grounds (Kim and Mueller, L978), but this criterion is considered most reliable when

the number of variables is between 20 and 50. If the nu¡nber of variables is less than

20 there is a tendency to extract a conservative number of factors, while there is a

tendency to extract too many factors with eigenvalues greater than one when there

are 50 or more variables (Child, 1978). While scree plots can also be used to

determine the nr.r¡rrber of factors, this is often very subjective (Kim and Mueller,

Lg78). Similarly, the substantive importance attached to the proportion of variance

explained by each factor also involves judgement, and may be set at whatever the

researcher considers to be important. Flence, Kim and Mueller (1978) conclude that

there is no unambiguous rule to use when selecting the number of factors. Final

judgement often involves the reasonableness of the solution and knowledge of the

subject matter (Kim and Mueller, t978; ]ohnson and Wichern, 1988). Sampling

adequacy relates to the degree that the subset of variables used in the analysis

represents a potentially larger domain, with a Kaiser's measure of sampling

adequacy (MSA) of 0.50 or better being adequate (Kim and Mueller, 1978).

Communality measures the common factor variance of a variable (i.e., variance

shared in common with other variables) while the unique variance is measured as 1.0

minus the communality value. A communality of 0.3 or less indicates that a variable

may be unreliable (Child, 7978). A large communality value (i.e., greater than 0.3)

indicates that a large percentage of the sample variance of each variable is accounted

for by the factors ([ohnson and Wichern, 1.988). Cronbach alpha measures the internal

ledge,
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consistency of the items with values above 0.70 providing an indication of adequate

reliability (Streiner and Norman, L995).

4.5.1 Practice beliefs

Table 4.27 presents the results of a factor analysis of the practice belief items

(Grembowski, Milgrom and Fiset, 1988; t99L). There were three factors with

eigenvalues greater than L.0, with a fourth factor just below 1..0. As the fourth factor

accounted for a substantial percentage of variance (11.9%\ a four-factor solution was

obtained. Overall, the sampling adequacy was acceptable, being above 0.50, and the

corununality values were all above 0.30, indicating the factors accounted for a large

percentage of the sample variance of each variable. Of the four factors obtained, all

except the first were under-identified, having less than the preferred three to four

items per factor (Short and Hom, I9U). This under-identification may contribute to

the low values of Cronbach's alpha obtained for the items loading most strongly on

each factor. Only the fust factor, with cr = 0.65, approached the minimum

recoÍunended level of 0.70.Items which loaded on a factor are indicated in the table

by a box around the factor loading. While the reliability of the scales based on the

factors was low, the factor structure which was obtained correlated well with the

findings of Grembowski, Milgrom and Fiset (1991). The first factor (PB 1) consists of

their factor, Information gr itrg, with the addition of item 4. The second factor

consists of their factor, Preventive orientation, while the third factor consists of their

factor, Patient influence. The remaining factor consists of the single item, relating to

controlling active disease versus developing better preventive advice. These factors

are treated as separate scales which cover different practice beliefs and have not been

combined into a single scale as while they reflect a common theme (i.e., beliefs

102



underpinning clinical practice) they do not represent components whidr are readily

combined to form a single entity, as for example the components of satisfaction with

care can be summed to form a global measure of satisfaction (Davies and Ware,

1e81.).

lable 4.27¿ Factor analysis of practice beliefs

lnltlal statlstlcsrr Final statistics o)

Variance

Factor Elgenvalue o/o Cum. % ltem Item label

Factor load¡ngs

PBl PBz PB3 PB4 h"

1

2

3

4

5

'6

7

I

1

2

3

4

5

6

7

I

1.96

'1.20

1.05

0.96

0.89

0.80

o.72

0.4{t

24.5

15.0

13.1

11.9

11.1

10.0

9.0

5.4

24.5

39.5

52.6

al.5

75.6

85.6

94.6

100.0

.07

.02

-.03

22.1

0.65

-.00

-.03

.17

-.17

.01

.06

14.9

0.29

.64

.86

.61

.68

.54

.60

.46

.77

Plaque control

Disease vs Prevent

Convince to accept

lnform about cost

Denlist advice

Dismiss from practice

Treatment options

Know cost

Variance (7"):

Cronbach alpha:

.'15

.05

.01

.02

-.02

.14

70

75

.30

-.05

14.5

o.21

-.25

.93

.23

.14

.05

-.03

-.20

.o2

13.0

.58

.87

(a) method - principal compon€nts
(b) rotation = varimax
h'z= communalitY
Kaiser's measure of sampling adequacy = 0.62
* direction reversed

Table 4.28 presents the distribution of the factor-based practice belief scales. These

scales are treated as continuous variables, ranging from L (strongly agree) to 5

(strongly disagree). Scores less than or equal to 2.0 represent agreement with the

practice belief measured by a particular scale. Approximately 85% of resPonses were

in agreement with the practice beliefs of Information giving and Patient influence.

Flowever, only 45% of practitioners indicated agreement with the Preventive

orientation scale, and approximately 10"/" agreed with the item relating to controlling

active disease rather than developing better preventive advice.
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Table 4.28: Distrlbution of practice belief scalesþ)

Descrlptlon of scale

Dlstrlbution of r€sponses (%)

1 s2 <3 34 55 Skew Mean S.E.

PB1

PB2

PB3

P84

lnformation giving scale

Preventive orientation scale

Patient influence scale

Conùolling active disease item

37.5

5.6

27.7

4.1

86.2

45.0

u.2

9.7

98.2

83.8

97.9

40.8

99.4

97.9

99.1

7t.2

100.0

100.0

100.0

100.0

1.78

0.41

1.41

-0.60

1.53

2.44

1.73

3.68

0.03

0.04

0.04

0.06

(a) scales range from 1 (strongly agree) to 5 (strongly disagree)

Table 4.29 presents the mean practice belief scales by dentist and practice

characteristics. These scales are measnred from L (strongly agree) to 5 (strongly

disagree), with lower me¿ìn scores indicating higher agreement. Overall, there were

few significant differences in practice belief scales.

The only statistically significant differences occurred for geographic location for the

Preventive orientation scale, and for age and sex of dentist for the Controlling active

disease item. Capital city dentists had a higher level of agreement with the

Preventive orientation scale, while males and older dentists showed less

disagreement with the Controlling active disease item, although they were still above

3.0 (the mid-point).
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Table 4.29: Practice belief scales by dentist and practice characteristicso)

lnformation glvlng Pfeventive

orlentation

Petlent ¡nlluence Controlling active

d¡sease

Mêan s.E. Mean s.E. Mean S.E. Mean S.E.

Sex of dentlst

Male

Female

Age of dentlst

2G29 years

30-39 years

4049 years

50-59 years

60+ years

Location

Capital city

Non-capital

Pract¡co type

Solo

Non-solo

1.53

1.52

1.64

1.48

1.61

1.48

1.39

1.52

1.59

1.53

1.53

0.04

0.09

o.'12

0.05

0.07

0.07

0.07

0.04

0.10

0.04

0.05

2.4

2.46

2.4'l

2.42

2.50

2.43

2.4

2.41

2.62

2.39

2.50

0.05

0.09

0.09

0.08

0.07

0.11

0.19

0.05

0.10

0.06

0.06

1.73

1.72

1.81

1.78

1.69

1.69

1.63

1.71

1.79

1.71

1.74

0.04

0.08

0.11

o.o7

0.07

0.07

0.01

0.04

0.11

0.05

0.05

3.60

4.01

4.06

3.74

3.80

3.38

3.20

3.67

3.80

3.66

3.71

0.06

0.12

0.12

0.11

0.09

0.13

0.18

0.06

0.13

0.08

0.08

(a) scales range from 1 (strongly agree) to 5 (strongly disagree)

'(P<0.05),'-(P<0.01 ) Mann'WhiÚley, Kruskal-Wallis test
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4.5.2 Dentist preferences for patients

Table 4.30 presents the results of a factor analysis of the dentists preferences for

patients items (Rouse and Hamilton, L991). Five factors had eigenvalues greater than

1..0, plus another two factors had eigenvalues just below L.0. The first factor

accounted for 4!.8% of the variance, but none of the remaining factors accounted for

more than7.5% of the variance. The measure of sampling adequacy was high (0.95).

A four-factor solution, comprising 3L of the original set of 37 items is presented.

This solution was developed through consideration of four- to seven-factor solutions,

initially comprising all37 items. The structure of the first three factors (DP 1 to DP 3)

was relatively stable regardless of the number of factors or items specified. Items that

were dropped consisted of items '14, L7,2'1, and 26, which consisted of negative items

such as "not respect my opinion" and "not to come in at recall".

These items tended to load together but had low reliabilify as measured by

Cronbach's alpha and added little explanatory value as a subject matter dimension.

Similarly items 33 and 35, consisting of "significant problems" and "anxious" tended

to load together, and while of some subject matter interest, were low in terms of

reliability, and hence were dropped from the analysis.

The four-factor solution has coÍununality values all above 0.30, indicating the factors

account for a large percentage of the sample variance. The values of Cronbach's

alpha are above 0.70, indicating adequate reliability for the items loading strongly on

each factor, which are indicated by boxes around the factor loadings in the table.
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The factor structure and items loading on each factor obtained from the factor

analysis was interpreted as follows:

o The first factor (DP 1) comprises a range of items related to dental behaviour, such

as "come in at recall", "maintain oral health", "vatlJe good dental care" and

"follow instruction^s".

o The second factor (DP 2) consists of items relating to personalíty, such as

"sociable", "charmin $", artd " watm" .

. The third factor (DP 3) comprises items related to general behaviour, sudr as

"content" , "patiertl", "respectful" , "co-operative" and "polite".

. The fourth factor (DP 4) has mainly finance related items, such as "afford optimal

treatment" , "have insurance" , arrd "willing to pay" -
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Table 4.30: Factor analysis of dentlst preferences for patients

lnltlal statlstlcs o Final statistics P)

Va¡iance

Factor Elgenvalue o/o Cum. % ltem Item label

Factor load¡ngs

DPl DP2 DP3 DP4 h'

1

2

3

4

5

6

7

I
I

10

11

12

13

14

15

16

17

18

19

20

2'l

22

23

24

25

26

27

28

29

30

31

12.96

2.52

't.47

1.3iì

1.08

0.94

0.90

0.73

o.72

0.et

0.60

0.56

0.56

0.54

0.50

0.46

0.¿f5

0.¿tÍ¡

0.40

0.37

0.35

0.35

0.sì

0.32

0.29

0.26

o.24

o.24

0.23

o.23

0.19

41.8

7.5

4.7

4.3

3.5

3.0

2.9

2.4

2.3

2.1

1.9

1.8

1.8

1.7

1.6

1.5

1.4

1.4

1.3

1.2

1.1

1.1

1.1

1.0

0.9

0.9

0.8

0.8

0.8

0.7

0.6

1

2

3

4

5

6

7

I
I

10

11

12

13

15

16

18

19

20

22

23

24

25

27

28

29

30

31

32

g
36

37

.18

.g

.32

.19

.27

.20

.47

.13

.19

.24

.11

.11

.37

.45

.19

.14

.17

.19

.15

.09

-.M

.10

.03

.19

.19

.08

.21

.39

.15

.10

.35

.52

.69

.64

.68

.70

.48

.trb

.62

.70

.56

.61

.56

.55

.51

.56

.49

.71

.65

.40

.47

.67

.50

.71

.38

.51

.69

.61

.70

.65

.55

41.8

49.3

54.0

58.3

61.8

ar.8

67.7

70.1

72.4

74.5

76.4

78.2

80.0

81.8

83.4

84.9

86.3

87.7

89.0

90.2

9'1.3

92.4

93.5

94.6

95.5

96.3

97.1

97.9

98.6

99.4

100.0

come in at recall

emotionally secure

co-operate with me

content

pal¡ent

polite

on time

warm

respect my opinion

sociable

mainta¡n oral health

chaming

accept trêatment plan

thankful

trust me

attract¡ve

manageable

cheerful

kind

notice of cancelling

self confident

fun lo work with

responsive

afford optimal treaÍnent

have insurance

good dental knowledge

follow instructions

willing to pay

value good dental care

appreciate prevention

relaxed

Variance (%):

Cronbach alpha:

.38

.63

72

71

70

.65

.31

.20

.22

.38

.u

.39

.15

.u

.26

.20

.16

-.00

.09

.17

.13

.11

-.o2

.26

.32

.22

.10

.33

14.1

0.86

.66

.41

.42

.4',1

-.15

.31

.23

.25

.29

.27

.27

.08

.25

.33

.33

.28

-.03

.31

.49

.21

.15

.77

.04

.18

.19

.15

.02

.39

.18

.21

.09

.16

,M

.14

.16

.23

.23

.43

.06

-.05

.12

.78

.58

.47

.10

.49

18.1

0.89

17.6

0.90

8.5

0.71

.52

.75

.61

75

.51

72

.56

T7

.77

.49

(a) method = princ¡pal components
(b) rotation = varimax
h'?= communalitY
Kaise/s measure of sampling adequacy = 0.95
Cronbach alpha for scale containing all items = 0.94
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The distribution of the dentist preferences for patients scales are presented in Table

4.31. These scales are treated as continuous variables, ranging from 1 (strongly agree)

to 5 (strongly disagree). Scores less than or equal to 2.0 represent agreement with the

preference for patients measured by ^ particular scale. Approximately 80% of

dentists were in agreement with the preferences relating to the Dental behaviour and

General behaviour sub-scales, while 40.6% agreed with the Personality sub-scale, and

2g.g% agreed with the Finance sub-scale. The dentist preferences are treated as sub-

scales as they are also combined to form a single scale relating to degree of selectivity

in terms of the preferences for patients shownby a dentist.

When the sub-scales were summed to produce an overall scale of selectivity relating

to preferences for patients, nearly half showed agreement with the scale. Of those

dentists not showing agreement with the sub-scales or scale, most were in the region

of less than or equal to 3. This is reflected in the me¿rn values, whidr range from L.58

for the Dental behaviour sub-scale to 2.59 for the Finance sub-scale.

Table 4.31 : Distribution of dentist preferences for patients scales (')

Distributlon of responses (%)

Descr¡pt¡on of scale 1 <2 <3 <4 <5 Skew Mean S.E'

DPl

DP2

DP3

DP4

Dental behaviour sub-scale

Personality sub-scale

General behaviour sub'scale

Finance sub-scale

Selectivity scale

14.8

5.5

25.7

1.5

0.3

82.5

40.6

78.5

23.9

49.7

99.4

90.3

98.8

77.9

99.4

99.4

99.7

97.6

100.0

100.0

100.0

100.0

100.0

1.62

o.29

1.01

0.26

0.67

1.58

2.24

1.66

2.59

0.03

0.04

0.03

0.04

97.2 99.7 2.02 0.03

(a) scales range from 1 (strongly agree) to 5 (strongly disagree)
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Table 4.32 presents the mean dentist preference for patients sub-scales and the

Selectivity scale by dentist and practice characteristics. These scales are measured

from 1 (strongly agree) to 5 (strongly disagree), with lower mean scores indicating

higher agreement. Sex of dentist was only associated with the Finance sub-scale, with

males having a higher level of agreement. Age of dentist was associated with the

Dental behaviour, General behaviour, and Finance sub-scale as well as the Selectivity

scale, with the youngest and oldest age groups showing the highest level of

agreement in eadr case. Practice type of non-solo had a higher level of agreement

with the Dental behaviour sub-scale than solo practice.

Table 4.32= Dent¡st preferences for patients scales by dentist and practice characteristics ('l

Dental

behavlour

Personality General

behavlour

Finance Selectivlty

Mean S.E. Mean S.E. Mean S.E. Mean S.E. Mean S.E.

Sex of dent¡st

Male

Female

Age ot dent¡st

20-29 years

30-39 years

40-49 years

50-59 years

60+ years

Location

Capital city

Non-capital

Practlce type

Solo

Non-solo

1.60

1.51

't.4

1.58

1.67

1.58

1.55

1.59

1.53

1.66

1.51

0.03

0.05

0.07

0.06

0.05

0.06

0.09

0.03

0.08

0.04

0.03

2.21

2.36

1.97

2.33

2.29

2.26

2.13

2.25

2.13

2.27

2.20

0.04

0.09

0.10

0.08

0.06

0.09

0.12

0.04

0.10

0.06

0.05

1.66

1.67

1.48

1.73

1.72

1.68

1.56

1.68

1.56

0.04

0.07

0.08

o.o7

0.06

0.07

0.11

0.04

0.08

0.05

0.04

2.il

2.80

2.43

2.76

2.59

2.59

2.U

2.58

2.63

2.63

2.55

0.04

0.08

0.1f

0.08

0.06

0.08

0.13

0.04

0.11

2.OO

2.09

1.81

2.11

2.05

2.O3

1.91

2.03

1.95

2.07

1.96

0.03

0.06

0.08

0.06

0.05

0.06

0.10

0.03

0.08

0.05

0.04

1.71

1.61

0.06

0.05

(a) scales range from 1 (strongly agree) to 5 (strongly disagree)
.(P<0.05) Mann-Whitney, Kruskal-Wallis test
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4.5.3 Patient evaluation items

Table 4.33 presents the results of a factor analysis of the patient evaluation items

(Weinstein et al., 1979). Only one factor had an eigenvalue greater than 1.0, but the

second factor had a¡r eigenvalue just below 1.0 and a large percentage of variance

was accor¡nted for by each of the first three factors. With only five items any solution

greater than one-factor will be under-identified. Flowever, the three-factor solution

presented provides a good conceptual grouping of the items. Overall, the measure of

sampling adequacy is above 0.50 and the communality values are all above 0.30.

Measures of reliability for all five items combined and for both the two-item factors

are in excess of 0.70.

The items loading strongly on each factor are indicated in the table by boxes around

the factor loadings. The first factor (PE 1) comprises payment items of "willing to

pay" and "able to pay". The second factor (PE 2) comprises knowledge items of

"good dental knowledge" and "follows instructions". The third factor (PE 3)

comprises the item "presents problems". Tlús item was recoded to reverse the coding

direction of the scale, which is presented in Table 4.34 as the No problems sub-scale.

Sub-scales are differentiated from scales as the sub-scales of Payment, Knowledge

and No problems are combined to form an overall scale, the Patient evaluation scale.
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Table 4.33: Factor analysis of patient evaluation items

Initial statlstlcs rì Flnal statlstics 0'

Variance

Factor Elgenvalue o/o Cum. % ltem

Factor load¡ngs

PEl PE2 PE3 h.Item label

Good dental knowledge

Follow instructions

Presents problems

Willing to pay

Able to pay

Variance (%):

Cronbach alpha:

1

2

3

4

5

2.52

0.98

0.79

0.40

0.31

50.3

19.6

1s.9

8.0

6.2

50.3

69.9

85.8

93.8

100.0

f

2

3

4

5

.'17

.20

.12

.10

.15

.81

.80

.99

.82

.86

.17

.28

.11

32.5

0.76

.09

20.1

.09

33.1

0.80

.88

.86

.98

.86

.91

(a) method = principal components
(b) rotation = varimax
h'?= communalitY
Kaise/s measure of sampling adeguacy = 0.68
Cronbach alpha for scale containing all items = 0.74

The distribution of the dentist preferences for patients scales are presented in Table

4.34. These scales are heated as continuous variables, ranging from L (strongly agree)

to 5 (strongly disagree). Scores less than or equal to 2.0 represent agreement with the

evaluation of patients measured by a particular scale. Nearly 60% ol patients were

evaluated as being in agreement with the Payment and No problems sub-scales,

while 39.9% were evaluated as agreeing with the Knowledge sub-scale, al:.d 36.4%

were evaluated as agreeing with the Patient evaluation scale.

Table 4.34: Distribution of patient evaluation scales(')

Description ot scale

D¡str¡but¡on of responses (%)

1 <2 <3 <4 <5 Skew Mean S.E.

PE1

PE2

PE3

Payment sub-scale

Knowledge sub-scale

No problems sub-scale

Patient evaluation scale

26.4

10.2

29.1

59.6

39.9

57.4

85.6

75.5

79.2

96.4

93.7

91.9

100.0

100.0

100.0

0.66

o.g

0.54

2.18

2.60

2.42

0.02

0.02

o.o2

4.5 36.4 80.2 97.4 100.0 0.37 2.40 0.01

(a) scales range from 1 (strongly agree) to 5 (strongly disagree)
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Table 4.35 presents the mean patient evaluation scales by patient and visit

characteristics. These data were collected through the service log and were analysed

with the patient as the unit of analysis, hence a different set of variables (i.e., those

representing the patient level) are used as compared to the other scales relating to

practice beliefs and preferences for patients which were collected at the dentist level

and analysed using the dentist as the unit of analysis. These scales are measured

from L (strongly agree) to 5 (strongly disagree), with lower mean scores indicating

higher agreement. All patient evaluation sub-scales and scales were associated with

patient age, visit qg¡ie, insurance, patient status, and decayed teeth. In each case

lower scores indicating an evaluation of agreement (i.e., a positive impression of the

patient) occurred for non-emergency visits, insured patients, new patients, and

patimts with no decayed teeth.

The Payment sub-scale was also associated with age and denture status (with better

scores for younger patients and those with no dentures). The Knowledge sub-scale

was also associated with dentate stattrs, sex, and location (with better scores for

dentate patients, females, and those in capital cities). The No problems sub-scale was

also associated with dentate status, sex and denture status (with better scores for the

dentate, female patients, and those with no dentures). The Patient evaluation scale

was also associated with dentate status, sex, age,location and denture wearing (with

better scores for the dentate, females, adolescent to middle-aged adults, capital city

patients, and those without dentures).
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Table 4.35: Patlent evaluation scales by patient and visit characteristicsG)

Payment Knowledge No Problems Pat¡ent evaluation

Mean s.E. Mean s.E. Mean s.E. Mean s.E.

Dentate status

Dentate

Edentulous

Sex of patient o)

Male

Female

Age of patlent ct

<5 years

5-11 years

12-17 years

18-24 years

25-4/-yeaß

45-æ years

65+ years

Visit type o)

Non-emergency

Emergency

lnsurance Þ)

Non-insured

lnsured

Pat¡ent status o)

New patient

Previous palient

Location 0)

Capital city

Non-capital

Decayed teeth o)

None

1 or more

Dentures Þ)

Yes

No

2.17

2.39

2.18

2.16

't.79

2.06

1.92

2.23

2.23

2.16

2.29

2.O9

2.46

2.40

1.96

2.15

2.U

2.17

2.20

2.U

2.30

o.o2

0.13

0.03

o.o2

0.12

0.06

0.05

0.06

0.03

0.03

0.06

0.02

0.04

0.03

0.02

0.02

0.05

o.o2

0.04

o.o2

0.03

0.05

0.o2

2.58

3.15

2.74

2.46

3.16

3.04

2.60

2.9
2.53

2.49

2.58

2.50

2.86

2.72

2.45

2.52

2.95

2.56

2.69

2.39

2.74

2.63

2.57

o.o2

o.'t2

0.03

o.o2

o.22

0.06

0.05

0.06

0.03

0.03

0.05

o.o2

0.04

0.03

o.o2

o.o2

0.04

0.02

0.04

o.o2

o.o2

0.04

o.o2

2.41

2.90

2.50

2.9

2.U

2.U

2.26

2.28

2.41

2.41

2.55

2.32

2.6ift

2.50

2.31

2.39

2.50

2.38

2.44

2.31

2.48

2.61

2.36

o.o2

0.17

0.03

0.03

o22

0.08

0.08

0.07

0.04

0.04

o.o7

o.o2

0.05

0.03

0.03

o.o2

0.06

o.o2

0.05

0.03

0.03

0.05

o.o2

2.39

2.82

2.47

2.32

2.46

2.47

2.25

2.35

2.39

2.35

2.48

2.31

2.æ

2.53

2.24

2.35

2.59

0.01

0.10

0.02

o.o2

0.16

0.05

0.04

0.05

o.o2

0.03

0.04

0.02

0.03

o.o2

0.02

0.02

0.04

0.02

0.03

0.02

o.02

0.03

o.02

2.37

2.44

2.25

2.50

2.s2

2.36

2.29

2.15

(a) scales range from 1 (strongly agree) to 5 (strongly disagree)
(b) Dentate patients
"(P<0.05), **(P<0.01) Mann-Whitney, Kruskal-Wallis test
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4.6 Treatment choice clusters

The grouped treatment droice responses described in Section 4.4.4 where dentists

provided up to five responses which they judged to be important in selecting one of

two alternative treatment pairs based on Grembowski, Milgrom and Fiset (1988)

were further analysed, to summarise their effects and examine correlates of these

responses.

The response groups comprising the L0 highest percentages across all six treatment

choice scenarios were used to identify clusters of dentists who rated the responses

which influence treatment choice in a similar manner. Although the respondents

were instructed to list their treatment choice responses in order of importance there

was some doubt stemming from the pilot study (see Section 3.2 Collection

instrument and data items) as to how fulty they understood the concept of ranking

and some respondents wrote comments on their questionnaires that while they could

list multiple responses there was no implied order due to the fact that they

considered all the responses to be important considerations in choosing between

alternative treatments.

Therefore, there was no differential weighting of responses in the analysis. For each

group of responses a count was performed across the six treatment scenarios, and

these counts were used as the input into the cluster analysis. A three-group solution

was obtained from a k-means clustering method (Johnson and Wichern, 1988;

Romesbur g,1984; SAS, 1.988), the results of which are shown in Table 4.36.
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The clusters showed little overlap when canonical variables from a canonical

discriminant analysis were plotted and discriminant function analysis when used as

a measure of secondary validity, showed that 87.9% of cluster members were

correctly predicted. Cluster 1 was characterised by a high value for patient factors,

cluster 2 had a high value for treatment constraints, and cluster 3 had high values for

mouth, tooth and periodontal stattrs.

Table 4.36: Cluster membership by mean values of treatment choice counts

clustef 1 (n=83) Cluster 2 (n=79) Cluster 3 (n=168)

Background

Car¡es status

Mouth status

Tooth status

Root status

Denture status

Periodontal status

Visit history

Treatm€nt constra¡nts

Patient

1.89

1.61

1.54

2.11

0.42

1.14

2.20

1.40

2.O2

3.66

1.58

1.37

1.52

1.85

0.53

0.94

2.22

0.90

s.10

2.30

1.97

1.93

3.03

3.13

0.84

1.60

3.27

0.79

3.28

1.50

The clusters were named "patient", "cost" and "oral health" according to the mea.n

values of treatment choice counts with which they were characterised. Therefore

cluster l- reflects patient preference factors, cluster 2 reflects treatment constraints

which are primarily cost factors, and cluster 3 reflects a grouping of oral health

factors.
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Associations of dentist and practice characteristics with cluster membership are

presented in Table 4.37. No associations were statistically significant, although sex of

dentist showed some variation, with a lower percentage of male dentists in the Oral

health cluster compared to the Patient cluster and Cost cluster. While there was also

some variation in age distributions between clusters, the chi-square values did not

approach significance, nor did type of practice or geographic location which

exhibited little variation.

Table 4.37: Cluster membership by dentist and practice characteristics

Cluster I (n=82)

Pat¡ent clusteÍ

Cluster 2 (n=79)

Cost cluster

cluster 3 (n=168)

Oral health cluster

P value (chi-square)

Sex of dent¡st

Male

Female

Age of dentist

20-29 years

30-39 years

40-49 years

50-59 years

60+ years

lype of practice

Solo

Other

Location

Capital c¡ty

Non-capital

u.2

15.9

13.4

24.4

28.1

20.7

13.4

46.3

53.7

82.7

17.3

86.1

13.9

7.6

25.3

36.7

16.5

13.9

54.4

45.6

87.2

12.8

75.0

25.0

17.9

31.0

27.4

17.3

b.b

50.6

49.4

83.5

16.5

0.070

0.177

0.590

o.701
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4.7 Bivariate associations with services

This section presents the bivariate associations of services with the set of

independent variables described in Section 4.2 (Comparison of respondents by

service log status), Section 4.3 (Age and sex distributions: private general practice)

and Section 4.4 (Distributions of dependent and independent variables). The set of

independent variables are structured in this section under the headings of dentist

and practice characteristics, practice beliefs, treatnent choice, dentist preferences for

patients, patient, visit and oral health variables, patient evaluation items, and area-

based indicators of socio-economic status.

4.7.1 Dentist and practice character¡st¡cs

Table 4.38 presents mean services per visit by dentist and practice characteristics for

the service areas of diagnostic, preventive, periodontic and extraction. Diagnostic

services were provided at higher rates among younger dentists, a rate ratio (RR) of

L.24 for 20-29 year olds compared to those aged over 50 years, for non-solo

practitioners (RR=O.82 for solo practitioners), at capital city locations (RR=1.16), those

who worked with higher nu¡nbers of dentists (RR=0.86 for those who worked with

lower numbers of dentists), for those who worked with higher numbers of non-

dentist staff (RR=0.88 for those with lower numbers of non-dentist staff), and for

those who had lower numbers of patient visits per year (RR=1.19).

Preventive services were provided at higher rates by female dentists (RR=0.85 for

males), by younger dentists (RR=1.29 for 20-29 year olds compared to those aged 50

years or more), for those at capital city locations (RR=1.48), lor those with shorter
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waiting times (RR=1.L5), and for those with lower numbers of patient visits per year

(RR=1.13).

Periodontic services were provided at higher rates for those greater numbers of non-

dentist staff (RR=0.60 for those with lower numbers of non-dentist staff), and for

those with lower numbers of patient visits Per year (RR=1.86).

Extraction services were provided at higher rates at non-capital city locations

(RR=0.60 for capital city locations), for those working with greater numbers of other

dentists (RR=0.77 for those working with lower numbers of other dentists), and for

those with shorter waiting times (RR=L.41).
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Table 4.38: Mean services per visit by dentist and practice characterlstics (part 1)

Dlagnost¡c Prevent¡ve Per¡odont¡c Extract¡on

lllean ù.È,. Mean s.E. Mean S.E. Mean S.E.

Sex of dentlst

Male

Female

Age of dentlst

20-29 years

30-39 years

40-49 years

50+ years

Pract¡ce type

Solo

Non-solo

Locat¡on

Capital city

Non-capital

Time since graduation

Long (> median)(')

Short (< median)

Other dentlstso)

Higher (> median)(')

Lower (l median)

Waltlng timeo)

Long (> median)(')

Short (< median)

Non-dentist staflþ)

Higher (> median)(')

Lower (< median)

Pat¡ents per yeaf)

Higher (> median)(')

Lower (< median)

0.67

0.71

0.81

0.67

0.68

0.62

0.62

0.75

0.71

0.60

0.66

0.70

0.73

0.66

0.02

0.05

0.07

0.04

0.04

0.M

0.03

0.03

0.03

0.04

0.03

0.03

0.04

0.03

0.03

0.03

0.03

0.03

0.02

0.03

0.35

o.41

0.4Ít

0.36

0.35

0.33

0.37

0.35

0.40

0.26

0.35

0.37

0.33

0.38

0.34

0.38

0.36

0.36

0.34

0.38

0.02

0.04

0.05

0.03

0.03

0.03

o.o2

0.02

0.02

o.o2

0.02

0.02

0.03

o.o2

0.02

o.o2

0.03

0.02

0.02

o.o2

0.026

0.011

0.023

0.023

o.on

0.017

0.022

0.023

0.026

0.014

0.026

0.020

0.022

0.023

0.o27

0.019

0.029

0.018

0.017

0.028

0.005

0.004

0.010

0.008

0.008

0.006

0.005

0.00ô

0.005

0.005

0.006

0.005

0.006

0.005

0.005

0.006

0.006

0.005

0.004

0.007

0.08

0.10

0.10

0.09

0.07

0.10

0.09

0.07

0.12

0.09

0.09

0.11

0.08

o.o7

0.10

0.09

0.09

0.08

0.10

0.01

0.02

0.02

0.01

0.01

o.o2

0.01

0.01

0.01

0.03

0.01

0.01

o.o2

0.01

0.01

0.01

o.o2

0.01

0.01

0.01

0.66

0.70

o.71

0.6s

0.61

0.75

(a) median time since graduation = 17.5 years; median number of other dent¡sts - 1; median waiting time = 4 days; median
number of non-dentist statf = 2.11 FTE; median number of patient visits per year =2,664

(b) in main private practice
'(P<0.05), .-(P<0.01) Poisson regression
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Table 4.39 presents mean services per visit by dentist and practice characteristics for

the main areas of endodontic, restorative, crowrr and bridge, and prosthodontic

services. Endodontic services were provided at higher rates by younger dentists

(RR=2.26 for 20-29 year olds compared to 50+ year olds), and for those with less time

since graduation (RR=1.66).

Restorative services were provided at higher rates among younger dentists (e.9.,

RR=1.21 for 30-39 year olds compared to 50+ year olds), for dentists in non-solo

practices (RR=0.90 for solo practices), for those with a shorter time since graduation

(RR=1.L2), and for those with longer waiting times (RR=0.89 for those with shorter

waiting times).

Crown and bridge services were provided at higher rates by male dentists (RR=1.83),

by dentists aged greater lhart20-29 years (e.9., RR=0.32for 20-29 year olds compared

to 50+ year olds), for solo practitioners (RR=1.40), for those at capital city locations

(RR=1.40), and for those with a longer time since graduation (RR=0.73 for those with

a shorter time since graduation).

Prosthodontic services were provided at higher rates by middle-aged dentists (e.9.,

RR=1.55 for 40-49 year olds compared to 50+ year olds), by solo practitioners

(RR=1.56), at non-capital city locations (RR=0.59 for capital city locations), and for

those with a shorter time since graduation (RR=L.27).
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Table 4.39: Mean services per visit by dentist and practice characteristics (part 2)

Endodontic Restorat¡ve Crown/bridge Prosthodontic

Mean s.E. Mean S.E. Mean S.E. Mean S.E,

Sex of dent¡st

Male

Female

Age of dent¡st

2G29 years

30-39 years

4049 years

50+ years

Practice type

Solo

Non-solo

Locatlon

Capital city

Non-capital

Time slnce graduat¡on

Long (> median)(')

Short (s median)

Other dentlstso)

Higher (> median)('r

Lower (S median)

Waltlng llmeo)

Long (> median){')

Short (< median)

Nondentlst staff)

Higher (> median)(')

LoWer (< median)

Patients per yeaf)

Higher (> median)(')

Lower (< median)

0.13

0.20

0.16

0.12

0.09

o.12

0.15

0.f 4

0.12

0.11

0.16

0.16

0.12

0.13

0.f 4

0.13

0.13

0.01

0.03

0.04

o.o2

0.02

o.o2

0.01

o.o2

0.01

0.02

0.01

o.o2

o.o2

0.01

0.02

0.01

0.01

o.o2

0.64

0.65

0.61

0.72

0.64

0.59

0.62

0.66

0.6s

o.u:

0.61

0.68

0.67

0.63

0.68

0.61

0.68

0.61

0.67

0.62

0.03

0.06

0.05

0.05

0.04

0.04

0.04

0.03

0.03

0.04

0.03

0.04

0.05

0.03

0.04

0.03

0.04

0.03

0.03

0.04

0.'10

0.06

0.03

0.10

0.11

0.10

0.11

0.07

0.10

0.08

0.11

0.08

0.08

0.10

0.09

0.09

0.08

0.10

0.09

0.09

0.01

0.02

0.01

0.02

0.02

0.02

0.01

0.01

0.01

0.02

0.01

0.0'l

0.01

0.01

0.01

0.01

0.12

o.o7

0.06

0.10

0.18

0.09

0.15

0.08

0.07

0.21

0.08

0.14

0.09

0.12

0.10

0.13

0.13

0.10

0.14

0.09

0.03

0.02

0.02

0.02

0.07

0.02

0.04

o.o2

0.01

0.08

0.01

0.04

0.02

0.03

0.02

0.04

0.04

o.o2

0.04

0.02

0.01

0.01

0.13

0.14

0.01

0.01

0.01

0.01

(a) median time since graduation = 17.5 years; median number of other dentists = 1; median waiting time = 4 days; median
number of non-dentist staff = 2.11 FTE; median number of patient visits per year = 2,664

(b) in main private practice
.(P<0.05),'*(P<0.01) Poisson regression
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Table 4.40 presents mean services per visit by dentist and practice characteristics for

orthodontic, general/miscellaneous, and total services per visit. Orthodontic services

were provided at low rates by private general practitioners and showed no

significant variation by dentist and practice characteristics.

General/miscellaneous sen¡ices were provided at higher rates by non-solo

practitioners (RR=0.69 for solo practitioners), for those with a longer time since

graduation (RR=0.62 for those with a shorter time since graduation), for those with

longer waiting times (RR=0.60 for those with shorter waiting times), and for those

who worked with a higher number of non-dentist staff (RR=0.55 for those who

worked with a lower number of non-dentist staff).

Total services per visit were provided at a higher rate among younger dentists (e.9.,

RR=L.14 for 20-29 year olds compared to 50+ year olds), for non-solo practitioners

(RR=0.94 for solo practitioners), for those at capital city locations (RR=1.09), for those

with a shorter time since graduation (RR=L.10), for those who worked with a higher

number of other dentists (RR=0.95 for those who worked with a lower number of

other dentists), for those who worked with a higher number of non-dentist staff

(RR=0.93 for those who worked with a lower number of non-dentist staff), and for

those who had fewer patient visits Per year (RR=1.07).
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Table 4.40: Mean services per visit by dentist and practice characteristics (part 3)

Orthodont¡c GeneraUmisc. Total services

Mean s.E. Mean S.E. Mean S.E.

Sex of dent¡st

Male

Female

Age of dentist

20-29 years

30-39 years

40-49 years

50+ years

Pract¡cê typo

Solo

Non-solo

Locatlon

Capital cÍty

Non-capital

Tlme slnce graduatlon

Long (> median)(')

Short (< median)

Other denllstso)

Higher (> median)(')

Lower (< median)

Waitlng timeo)

Long (> medianlo

Short (< median)

Nondentist stafPt

Higher (> median)(')

Lower (< median)

Pat¡ents per yeaf)

Higher (> median)(")

Lower (< median)

0.01

0.01

0.01

0.01

0.09

0.07

0.08

0.06

0.004

0.000

0.000

0.006

0.005

0.001

0.004

0.003

0.004

0.003

0.004

0.003

0.003

0.004

0.003

0.004

0.004

0.003

0.005

0.003

0.002

0.000

0.000

0.003

0.003

0.001

0.002

0.002

0.001

0.003

0.002

0.001

0.002

0.001

0.002

0.002

0.002

0.001

0.002

0.002

0.05

0.04

0.04

0.04

0.04

oo:

0.04

0.06

0.0s

0.05

0.06

0.03

0.05

0.05

0.06

0.04

0.06

0.03

0.04

0.05

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.0'l

0.01

0.01

0.01

0.01

2.18

2.21

2.30

2.26

2.22

2.01

2.15

2.23

2.23

2.07

2.O9

2.27

0.04

0.07

0.06

0.05

0.04

0.08

0.05

0.06

0.07

0.04

0.05

0.05

0,06

0.04

0.05

0.05

0.01

0.01

2.23

2.17

2.16

2.21

2.29

2.10

2.12

2.24

(a) median time since graduation = 17.5 years; median number of other dentists = 1; median waiting time = 4 days; median
number of non-dentist staff = 2.11 FTE; median number of patient v¡sits per lear = 2,664

(b) in main private pract¡ce
'(P<0.05), "(P<0.01) Poisson regression
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4.7.2 Practice beliefs

Tables 4.4L, 4.42 artd 4.43 present the mean rate of services per patient visit by the

practice belief scales which have been dichotomised into less than or equal to the

median (i.e., strongly agree or agree) and greater than the median (i.e., towards the

d¡sagree to strongly disagree end of the scale). Those agreeing (i.e., categorised as

higher belief) with the Information giving scale had scores less than or equal to the

median of 1.33, those agreeing with the Preventive orientation scale had scores less

than or equal to the median o1.2.5, those agreeing with the Patient influence scale had

scores less than or equal to the median of 1.5, and the Controlling active disease item

was dichotomised using scores less than or equal to the median of 4.
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Diagnostic services were not statistically associated with the practice belief scales.

Preventive services were provided at higher rates for those with higher agreement

with the Patient influence scale (RR=1.11), but at lower rates (RR=0.80) for those with

higher agreement with the Controlling active disease item. Periodontic services were

also provided at lower rates (RR=0.5D for those with higher agreement with the

Controlling active disease item. Extraction services were provided at lower rates for

those with higher agreement with the Information g;tri.g scale (RR=0.77), the

Preventive orientation scale (RR=0.80), and the Controlling active disease item

(RR=O.72).

Table 4.41 : Mean services per visit by dichotomised practice belief scates þ) (part t )

Diagnostlc Preventive Per¡odontlc Extract¡on

Mean s.E. Mean s.E. Mean S.E. Mean S.E.

lnformation

giving

Lower belief

Higher belief 
(')

Prevent¡ve

orientallon

Lower belief

Higher belief Fr

Patíent

influence

Lower belief

Higher belief (')

Controll¡ng active

disease

Lower belief

Higher belief (')

0.010.03

o.o2

0.03

o.o20.68

0.6s

0.68

0.65

0.67

0.67

0.66

0.67

0.03

o.o2

0.03

0.02

0.03

o.o2

0.04

o.o2

0.39

0.39

0.38

0.40

o.37

0.40

0.45

0.37

0.023

0.016

0.020

0.019

o.022

0.017

0.026

0.017

0.006

0.004

0.007

0.004

0.006

0.004

0.010

0.017

0.10

0.09

0.10

0.09

0.09

0.09

0.12

0.08

0.01

0.01

0.01

0.03

o.o2

0.04

o.o2

0.01

0.01

0.02

0.01

(a) scores < median indicate stronger agreement on a scale
'(P<0.05), "(P<0.01) Poisson regression
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Endodontic services showed no statistically significant associations with practice

beliefs. Restorative services were provided at a higher rate for those who had higher

agreement with the Preventive orientation scale (RR=1.21). Crown and bridge

services were provided at a higher rate for those who had higher agreement with the

Information giving scale (RR=1.38) and with the Controlling active disease item

(RR=1.38). Prosthodontic services were provided at a lower rate for those who had

higher agreement with the Information giving scale (RR=0.75)-

Table 4.42: Mean services per visit by dichotomised practice belief scales0)(part 2¡

Endodont¡c Restorat¡ve Crown/bridge Prosthodontlc

Mean S.E. Mean s.E. Mean S.E. Mean s.E.

lnformation

glving

Lower belief

Higher belief F)

Preventive

orientat¡on

Lower belief

Higher belief 
(')

Patient

influence

Lower belief

Higher belief 
(')

Controlling active

disease

Lower belief

Higher belief F)

o.12

o.12

0.11

0.13

0.01

0.01

o.o2

0.01

0.01

0.01

o.o2

0.01

0.60

0.57

0.51

0.62

0.56

0.60

0.61

0.58

0.03

0.03

0.03

0.03

0.03

0.04

0.02

0.07

0.09

0.07

0.09

0.09

0.08

0.06

0.09

0.01

0.01

0.11

0.09

0.09

0.10

0.09

0.10

0.07

0.10

0.o2

0.01

0.02

0.01

0.02

0.01

0.01

0.03

0.11

0.13

0.01

0.01

0.01

0.01

0.01

0.01

0.14

0.12 0.01

(a) scores < median indicate stronger agreement on a scale

'(P<0.05), "(P<0.01 ) Poisson regression
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Orthodontic services showed no statistically significant associations with practice

beliefs. General/miscellaneous services were provided at a higher rate for those who

had higher agreement with the Controlling active disease item (RR=1.63). Total

services per visit were provided at a higher rate for those who had higher agreement

with the Preventive orientation scale (RR=1.08).

Table 4.43: Mean services per visit by dichotomised practice betief scales(') (part 3)

Orlhodont¡c GeneraUmisc. Total services

Mean s.E. Mean S.E. Mean S.E.

lnformatlon

givlng

Lower belief

Higher belief G)

Prevent¡ve

or¡entat¡on

Lower belief

Higher belief (')

Patlent

lnfluence

Lower belief

Higher belief þ)

Gontrolllng actlve

disease

Lower belief

Higher belief 
(')

0.017

0.016

0.015

0.017

0.016

0.016

0.013

0.017

0.005

0.004

0.005

0.004

0.005

0.004

0.005

0.004

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.01

0.01

0.01

0.01

0.01

0.01

0.01

2.12

2"09

1.98

2.17

2.06

2.14

2.'t7

2.O9

0.05

0.04

0.05

0.04

0.05

0.05

0.07

0.04

0.01

0.03

(a) scores s median ¡nd¡cate stronger agreement on a scale
-(P<0.05), "(P<0.01) Poisson regression
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4.7.3 Treatment choice

Variation in service rates is presented in Tables 4.M, 4.45 and 4.46 by cluster

membership. Compared to the reference category of the Oral health cluster, dentists

in the Cost cluster showed higher rates of extraction and prosthodontic services (rate

ratios of t.52 and 1.32 respectively), while dentists in the Patient cluster had slightþ

higher rates of restorative services (with a rate ratio of 1.13).

Table 4.¿t4: Service rates by cluster membership (part 1)

Dlagnostic Preventlve Periodontic Extraction

Mean S.E. Mean S.E. Mean S.E. Mean S.E.

Gluster membershlP

Patient

Cost

Oral health

0.65

0.69

0.68

0.03

0.03

0.39

0.39

0.40

0.04

0.04

o.o2

0.018

0.o27

0.017

0.007

0.010

0.004

0.08

0.12

0.09

0.01

0.01

0.04 0.02

'(P<0.05), "(P<0.01 ) Poisson regression

Table 4.45: Service rates by cluster membership (part 2)

Endodontic Restoratlve Crown/br¡dge Prosthodontic

Mean S.E. Mean S.E. Mean S.E. Mean S,E.

C¡uster membership

Patient

Cost

Oral health

o.'12

o.12

o.12

0.02

0.02

0.01

0.66

0.55

0.s6

0.05

0.04

0.03

0.08

0.10

0.07

0.01

0.o2

0.01

0.09

0.12

0.09

0.02

0.02

0.01

-(P<0.05), "(P<0.01) Poisson regression

Table 4.46: Service rates by cluster membership (part 3)

Orthodont¡c GeneraUmisc. Total services

Mean s.E. Mean s.E. Mean S.E.

Cluster membership

Palient

Cost

Oral health

0.022

0.015

0.015

0.009

0.005

0.004

0.03

0.04

o.04

2.14

2.16

2.O8

0.07

0.08

0.04

-(P<O.OS),'-(P<0.01) Poisson regression
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4.7.4 Dentist preferences for patients

Tables 4.47, 4.48 and 4.49 present mean service rates per visit by the dentist

preferences for patients scales, dichotomised into less than or equal to the median

and greater than the median. Those agreeing with (i.e., higher preference) the Dental

behaviour sub-scale had scores less than or equal to the median of 1..55, those

agreeing with the Personality sub-scale had scores less than or equal to the median of

2.22, those agreeing with the General behaviour sub-scale had scores less than or

equal to the median of 1.67, those agreeing with the Finance sub-scale had scores less

than or equal to the median of.2.6, and those agreeing with the Selectivity scale had

scores less than or equal to the median of 2.01,.
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Diagnostic services were provided at higher rates by those who had higher

agreement with the Dental behaviour sub-scale (RR=L.11). Preventive services were

provided at a higher rate among those who had higher agreement with the Dental

behaviour sub-scale (RR=1.22), ffid General behaviour sub-scale (RR=1.13).

Periodontic services were provided at a higher rate by those who had higher

agreement with the General behaviour sub-scale (RR=1.72). Extraction services were

not significantly associated with dentist preferences for patients.

Table 4.47: Mean services per visit by dlchotomised dentist preferences for patients scates ('l (part f )

D¡agnost¡c Preventive Periodontic Extract¡on

Mean s.E. Mean S.E. Mean s.E. Mean S.E.

Dental behavlour

Lower preference

Higher preference (')

Personallty

Lower preference

Higher preference (')

General behavlour

Lower preference

Higher preference (')

Finance

Lower preference

Higher preference (')

Select¡vlty

Lower preference

Higher preference ('r

0.63

0.70

0.66

0.68

0.65

0.68

0.66

0.65

0.68

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.35

0.42

0.39

0.39

0.37

0.41

0.38

0.37

0.41

0.03

0.02

0.03

0.02

0.03

0.03

0.02

0.03

0.02

0.022

0.017

0.017

o.o2:

0.013

o.024

0.019

0.019

0.017

0.021

0.006

0.004

0.005

0.004

0.004

0.005

0.006

0.004

0.005

0.004

0.10

0.09

0.08

0.10

0.09

0.08

0.10

0.09

0.09

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

o.02 0.09

0.410.68

(a) scores < median indicate stronger agreement on a scale
.(P<0.05), "(P<0.01) Poisson regression
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Endodontic services were provided at a lower rate by those who had higher

agreement with the General behaviour sub-scale (RR=0.81). Restorative services were

provided at a higher rate by those who had higher agreement with the Finance sub-

scale (RR=1.13). There were no significant associations between dentist preferences

for patients and crown and bridge services. Prosthodontic sen¡ices were provided at

a higher rate for those who had higher agreement with the Personality sub-scale

(RR=1.23), and the General behaviour sub-scale (RR=1.27).

Table 4.48: Mean services per visit by dichotomised dentist preferences for patients scales (') (part 2)

Endodontlc Rsstorat¡ve Crown/bridge P¡osthodontic

Mean s.E. Mean S.E. Mean s.E. Mean s.E.

Dental behav¡our

Lower preference

Higher preference (ì

Personallty

Lower preference

Higher preference (')

General behaviour

Lower preference

Higher preference (')

F¡nance

Lower preference

Higher preference ('l

Select¡vlty

Lower preference

Higher preference (')

0.12

0.12

o.o2

0.01

0.02

0.01

o.o2

0.01

0.02

0.02

0.01

0.58

0.59

0.56

0.6'l

0.61

0.56

0.54

0.62

0.58

0.59

0.03

0.03

0.03

0.03

0.04

0.02

0.03

0.03

0.03

0.03

0.09

0.10

0.08

0.11

0.08

0.10

0.10

0.09

0.09

0.10

o.o2

0.01

0.01

0.01

o.o2

0.01

0.01

0.01

0.08 0.01

0.08 0.01

o.12

0.12

0.14

0.11

0.08

0.08

0.08

0.08

0.08

0.08

0.01

0.01

0.01

0.01

0.010.01

0.12

0.13 0.01

0.01

0.01

0.12

o.12

0.010.08

0.09 0.01

(a) scores < median indicate stronger agreement on a scale
'(P<0.05), "(P<0.01) Poisson regression
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Orthodontic services were provided at a higher rate for those who had higher

agreement with the Finance sub-scale (RR=2.03). General services were provided at a

lower rate by those who had higher agreement with the Finance sub-scale (RR=0.72).

The rate of total services per visit was higher for those who had higher agreement

with the Dental behaviour sub-scale (RR=1.08) and for those who had higher

agreement with the Selectivity scale (RR=1.05).

Table 4.49: Mean services per visit by d¡chotom¡sed dentist preferences for patients scales c)(part 3)

Orthqdontic GeneraUmisc, Totel serv¡ces

Mean s.E. Mean s.E. Mean S.E.

Dental behavlour

Lower preference

Higher preference (')

Personality

Lower preference

Higher preference (''

General behaviour

Lower preference

Higher preference (''

F¡nance

Lower preference

Higher preference (')

Selectivity

Lower preference

Higher preference (')

0.015

0.016

0.017

0.016

0.013

0.018

0.012

0.019

0.015

0.017

0.005

0.00r

0.006

0.003

0.004

0.004

0.005

0.004

0.004

0.004

0.03

0.05

0.04

0.04

0.04

0.04

0.05

0.04

0.04

0.04

0.01

0.01

0.01

2.02

2.18

2.05

2.15

2.09

2.12

2.07

2.13

2.06

2.15

0,05

0.04

0.05

0.05

0.04

0.05

0.04

0.05

0.04

0.01

0.01

0.01

0.05

0.01

0 0'l

0.01

0.01

(a) scores < median indicate stronger agreement on a scale
.(P<0.05),'-(P<0.01) Poisson regression
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4.7.5 Patient, visit, and oral health variables

Table 4.50 presents mean services per visit by patient, visit and oral health variables

for diagnostic, preventive, periodontic and extraction services. Diagnostic services

were provided at higher rates among younger patients (e.g., RR='J..66 for 18-24 year

olds compared to 65+ year olds), new patients (RR=L.74, patients in capital cities

(RR=1.13), dentate patients (RR=0.26 for edentulous patients), for those without any

dentures (RR=0.68 for those with dentures), for those with higher numbers of teeth

(e.9., RR=1.56 for 29-32 teeth compared to 1,-20 teeth), and for those with either no

decay or 5+ decayed teeth (e.g., RR=0.87 for L-4 decayed teeth compared to no

decay). Preventive services were provided at higher rates among younger patients

(e.g., RR=L37 for ß-24 year olds compared to 65+ year olds), for non-emergency

visits (RR=0.19 for emergency visits), for insured patients (RR=1.45), for patients in

capital cities (RR=L.47), for those without dentures (RR=0.61 for those with dentures),

for those with higher nurnbers of teeth (e.9., RR=L.8L for those wlth 29-32 teeth

compared to 1-20 teeth), and for those with fewer decayed teeth (RR=0.30 for those

with 5+ decayed teeth compared to no decay). Periodontic services were provided at

higher rates among middle age groups (i.e., RR=2.42 tor 45-64 year olds compared to

65+ year olds), for insured patients (RR=L.78), and for patient in capital cities

(RR=2.05). Extraction services were provided at a higher rate for male patients

(RR=1.33), emergency visits (RR=L0.07), uninsured patients (RR=0.33 for insured

patients), new patients (RR=2.1L), patients at non-capital locations (RR=0.64 at capital

city locations), for those with fewer teeth (RR=0.51 for those wlth 29-32 teeth

compared to L-20 teeth), and for those with more decayed teeth (RR=2.49 for those

with 5+ decayed teeth compared to no decayed teeth).
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Table 4.50: Mean services per visit by patient, visit and oral health variables (part 1)

Dlagnostic Preventive Perlodontic Extraction

Mean s.E. Mean S.E. Mean s.E. Mean s.E.

Age of pat¡ent

18-24 years

25-44yeaß

45-64 years

65+ years

Sex ol patlent

Male

Female

Vislt type

Emergency

Non-emergency

lnsurancê status

lnsured

Uninsured

Pat¡ent status

New

Previous

Locatlon

Capital city

Non-capital

Dentate status (')

Dentate

Edentulous

Dentufe status Þ)

Present

Absent

Number of teeth o)

't-20

21-24

25-28

29-32

Decayed teeth o)

No decay

1-4 decayed

5+ decayed

0.85

0.69

0.61

0.51

0.67

0.64

0.70

0.67

0.05

o.02

o.o2

0.03

o.02

0.02

0.03

0.02

o.o2

0.02

0.05

0.01

0.02

0.03

0.01

0.05

0.03

0.02

0.03

0.03

o.o2

0.04

0.02

0.02

0.05

0.47

0.38

0.31

0.34

0.3s

0.36

0.09

0.46

0.42

0.29

0.31

0.36

0.39

0.27

0.04

0.02

0.02

0.03

0.02

0.02

0.01

0.02

o.o2

o.o2

0.03

0.01

0.01

0.02

0.02

0.01

0.02

0.03

0.02

0.03

0.02

0.02

0.02

0.010

0.017

0.034

0.014

0.023

0.022

0.o27

0.023

0.029

0.016

0.013

o.o24

0.027

0.013

0.015

0.025

0.015

0.017

0.028

0.020

0.024

o.o22

0.025

0.006

0.004

0.006

0.006

0.005

0.004

0.006

0.004

0.005

0.004

0.006

0.003

0.004

0.004

0.005

0.004

0.006

0.006

0.005

0.005

0.004

0.005

0.009

0.09

0.09

0.08

0.08

0.10

0.07

o.25

0.02

0.04

0.13

0.15

0.07

o.07

0.11

0.02

0.01

0.01

o.02

0.01

0.01

0.02

0.004

0.66

0.65

1.05

0.59

0.67

0.60

0.65

o.17

0.47

0.70

0.49

0.58

0.69

0.77

0.68

0.59

0.69

0.24

0.39

0.?2

0.33

0.40

0.40

0.48

0.26

0.15

0.10

0.08

0.15

0.08

0.06

o.07

0.08

0.16

0.03

0.01

0.01

0.01

0.01

0.01

0.02

0.36 0.01 0.023 0.003 0.08

0.01

0.01

0.01

0.01

0.01

0.02

0.01

0.0'l

o.o2

0.01

0.01

(a) patients aged 18 years or more; (b) dentate patients aged 18 years or more
-(P<0.05), --(P<0.01) Poisson regression

135



Table 4.5L presents mean services per visit by patient, visit and oral health variables

for endodontic, restorative, crown and bridge, and prosthodontic services.

Endodontic services were provided at higher rates among younger patients (e.g.,

RR=1.69 for 2544 year olds compared to 65+ year olds), male patients (RR=L.25),

emergency visits (RR=2.87), previous patients (RR=0.64 for new patients), those

without dentures (RR=0.61 for those with dentures), and those with more decay

(RR=1.76 for 5+ compared to no decayed teeth). Restorative services were provided

at higher rates among older patients (e.g., RR=0.56 for 18-24 year olds compared to

65+ year olds), male patients (RR=1.16), non-emergency visits (RR=0.85 for

emergency visits), previous patients (RR=0.80 for new patients), for those without

dentures (RR=0.80 for those with dentures), those with few missing teeth (e.g.,

RR=1.24 for 2L-24 compared to L-20 missing teeth), and those with more decay (e.g.,

RR=3.42 for 5+ compared to no decayed teeth). Crown and bridge services were

provided at higher rates among middle age groups (e.g., RR=2.55 lor 45-64 year olds

compared to 65+ year olds), non-emergency visits (RR=0.25 for emergenry visits),

insured patients (RR=2.14), previous patients (RR=0.12 for new patients), in capital

cities (RR=1.45), for those with few missing teeth (e.g., RR=1.89 for 21-24 compared

to'J.-20 missing teeth), and for those with no decayed teeth (RR=0.38 for 5+ compared

to no decayed teeth). Prosthodontic services were provided at higher rates among

older patients (e.9., RR=0.L6 for 18-24 year olds compared to 65+ year olds)/ non-

emergency visits (RR=0.70 for emergency visits), previous patients (RR=0.54 for new

patients), in non-capital cities (RR=0.56 in capital cities), for the edentulous

(RR=9.1L), for those with dentures (RR=35.26), for those with fewer teeth (e.g.,

RR=0.03 for 29-32 compared to 1-20 teeth), and those with no or 5+ decayed teeth

(e.g., RR=O.2'J, for L-4 compared to no decayed teeth).
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Table 4.51: Mean services per v¡s¡t by patient, visit and oral health variables (part 2)

Endodontlc Restorative Crown & brldge Prosthodont¡c

Mean S.E. Mean s.E. Meân s.E. Mean S.E.

Age of pat¡ent

1 8-24 years

25-44yeaß

45-O4 years

65+ years

Sex of patlent

Male

Female

Visit type

Emergency

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent stetus

New

Previous

Location

Capital city

Non-capital

Dentate status(r

Dentate

Edentulous

Denture status ol

Present

Absent

Number of teeth e)

1-20

21-24

25-28

29-32

Decayed teeth o)

No decay

1-4 decayed

5+ decayed

0.14

0.'15

o.12

0.09

0.15

o.12

o.25

0.09

0.13

0.13

0.09

0.14

o.14

o.12

0.09

0.14

0.1'l

0.13

0.14

0.13

0.11

0.14

0.18

0.03

0.02

0.01

o.o2

0.01

0.0'l

o.o2

0.01

0.01

0.01

0.02

0.01

0.01

0.02

0.39

0.66

0.et

0.70

0.69

0.59

0.53

o.62

0.66

0.60

0.52

0.65

0.63

0.66

0.05

0.03

0.03

0.06

0.03

0.02

0.03

o.o2

0.03

o.02

0.05

0.02

0.02

0.03

0.04

0.02

0.05

0.05

0.03

0.04

0.02

0.03

0.08

0.01

0.08

0.14

0.05

0.09

0.09

0.03

0.11

0.13

0.06

0.01

0.10

0.10

0.07

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

o.o2

0.01

0.02

0.02

0.01

0.01

0.01

0.01

0.o2

0.03

0.04

0.14

o.21

0.08

0.11

0.02

0.01

0.02

0.03

0.02

0.01

0.02

0.01

0.01

0.01

0.01

0.03

0.01

0.06

0.04

0.005

0.04

0.03

0.01

0.004

0.02

0.01

0.04

0.10

0.10

0.01

0.01

0.13 0.01 0.64 0.o2 0.09 0.01

0.01

0.01

0.53

0.66

0,s6

0.70

0.65

0.63

0.32

0.88

1.09

0.10

0.09

0.07

0.14

0.10

0.'13

0.06

0.05

0.09

0.11

0.06

0.11

0.08

0.15

0.10

0.91

0.43

0.01

0.40

0.11

o.o2

0.01

0.16

0.03

0.12

0.o2

0.03

0.01

o.o2

0.01

0.01

0.04

(a) patients aged 18 years or more; (b) dentate patients aged 1 I years or more
.(P<0.05), *t(P<0.01) Poisson regression
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Table 4.52 presents mean services per visit by patient, visit and oral health variables

for orthodontic, general and total services. Orthodontic services were provided at

low rates in private general practice, but there were no statistically significant

associations by patient, visit and oral health variables. General services were

provided at higher rates for emergency visits (RR=2.88), and for those with few

missing teeth (i.e., RR=1 .7'J, lor 25-28 compared to t-20 teeth present). Total services

per visit were provided at a higher rate for male patients (RR=1.07), insured patients

(RR=1.09), those from capital city locations (RR=L.06), dentate patients (RR=0.52 for

edentulous patients), those without any dentures (RR=0.93 for those with dentures),

and for those with more decayed teeth (RR=1.25 for 5+ compared to no decayed

teeth).
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Table 4.52: Mean services per visit by patient, visit and oral health variables (part 3)

Orthodontic General/misc. Total servlces

Mean S.E. Mean S.E. Mean S.E.

Age of patlent

18-24 years

25-44years

45-ô,4 years

65+ years

Sex of pat¡ent

Male

Female

V¡s¡t type

Emergency

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent status

New

Previous

Location

Capital city

Non-capital

Dentate status(r

Dentate

Edentulous

Denture status o)

Presênt

Absent

Number of teeth o)

1-20

21-24

25-28

29-32

Decayed teeth o)

No decay

1-4 decayed

5+ decayed

o.o24

0.005

0.000

0.000

0.006

0.003

0.000

0.006

0.005

0.004

0.003

0.005

0.005

0.004

0.001

0.005

0.000

0.006

0.004

0.007

0.008

0.002

0.000

0.009

0.002

0.000

0.000

0.002

0.001

0.000

0.002

0.002

0.002

0.003

0.001

0.001

0.002

0.00'l

0.001

0.000

0.004

0.002

0.003

0.002

0.001

0.000

0.04

0.06

0.05

0.04

0.04

0.06

0.10

0.03

0.05

0.05

0.04

0.05

0.05

0.05

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.004

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

2.06

2.17

2.12

2.05

2.20

2.07

2.0s

2.15

2.22

2.04

0.07

0.04

0.04

0.06

0.04

0.03

0.05

0.03

0.03

0.03

0.03

0.05

0.02

0.04

0.05

0.03

0.06

0.06

0.03

0.05

0.03

0.04

0.09

2.25

2.11

2.17

2.M

2.13

1.10

2.OO

2.16

0.04

0.05

0.03

0.M

0.06

0.05

0.07

o.o2

0.004 0.001 0.05 0.004

0.05

0.04

0.06

0.01

0.01

o.o2

2.06

2.13

2.14

2.16

2.03

2.11

2.54

0.01

0.01

0.01

0.01

(a) patients aged f I years or more; (b) dentate patients aged 18 years or more
.(P<0.05), --(P<0.01) Poisson regression
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4.7.6 Patient evaluation items

Tables 4.53, 4.54 and 4.55 present mean service rates per visit by the patient

evaluation scales, dichotomised into less than or equal to the median (i.e., towards

the strongly agree or agree end of the scale) and greater than the median (i.e.,

towards the disagree to strongly disagree end of the scale). Those evaluated as

agreeing with (i.e., had a higher rating on) the Payment sub-scale had scores less than

or equal to the median of 2.0, those evaluated as agreeing with the Knowledge sub-

scale had scores less than or equal to the median of 2.5, those evaluated as agreeing

with the No problems sub-scale had scores less than or equal to the median of 2.0,

and those evaluated as agreeing with the Patient evaluation scale had scores less than

or equal to the median oÍ2.33.

Diagnostic services had no statistically significant associations with the patient

evaluation scores. Preventive services were provided at a higher rate for those with

higher agreement ratings with the Payment sub-scale (RR=1.33), the Knowledge sub-

scale (RR=1.33), the No problems sub-scale (RR=1.25), and the Patient evaluation

scale (RR=t.42). Periodontic services were provided at a higher rate for those with

higher agreement ratings with the Payment sub-scale (RR=1.98), and the Patient

evaluation scale (RR=1.87). Extraction rates were lower for those with higher

agreement ratings with the Payment sub-scale (RR=0.72), the Knowledge sub-scale

(RR=0.52), the No problems sub-scale (RR=0.58), and the Patient evaluation scale

(RR=0.58).
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Table 4.53: Mean services per vlsit by dichotomised patient evaluation scales (') (part 1)

D¡agnost¡c Preventive Perlodontic Extract¡on

M€an S.E, Mean S.E. Mean s.E. Mean s.E.

Payment

Lower rat¡ng

Higher rating 
(')

Knowledge

Lower rating

Higher rating (')

No problems

Lower rating

Higher raling 
(')

Pat¡ent evaluatlon

Lower rating

Higher rating 
(')

0.65

0.65

0.66

0.64

0.64

0.66

0.63

0.66

o.o2

o.o2

0.02

0.02

o.o2

0.o2

0.02

o.o2

0.31

o.42

0.32

o.42

0.33

0.41

0.30

0.43

0.02

0.01

0.02

0.01

0.02

0.02

o.o2

o.o2

0.011

0.023

0.014

0.o22

0.014

0.021

0.012

0.023

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.004

0.11

0.08

o.12

0.06

0.12

o.07

0.11

o.07

0.01

0.01

0.0'l

0.01

0.01

0.01

0.0'l

0.01

(a) scores I median ¡ndicate stronger agrêement on a scale

'(P<0.05), "(P<0.01) Poisson regression
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Endodontic services were provided at a lower rate to those who had a higher

agreement rating with the Patient evaluation scale (RR=0.75).Restorative services

were provided at a lower rate to those who had a higher agreement rating with the

Payment sub-scale (RR=0.92). Crown and bridge services were provided at a higher

rate to those who had a higher agreement rating with the Payment sub-scale

(RR=2.28), the Knowledge sub-scale (RR=1.90), and the Patient evaluation scale

(RR=1.70). Prosthodontic services were provided at a lower rate to those who had a

higher agreement rating with the No problems sub-scale (RR=0.77).

Table 4.54: Mean services per visit by dichotomised patient evaluation scales(")(part 2)

Endodontlc Restorat¡ve Crown/bridge Prosthodont¡c

Mean S.E. Mean s.E. Mean S.E. Mean S.E.

Payment

Lower rating

Higher rating {')

Knowledge

Lower rat¡ng

Higher rating (')

No problems

Lower rating

Higher rating (')

Patient evaluatlon

Lower rating

Higher rating ('r

0.13

0.10

0.12

0.10

0.12

0.'11

0.13

0.10

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.60

0.55

0.58

0.56

0.54

0.58

0.57

0.56

0.02

0.02

0.03

0.o2

o.o2

0.02

0.02

0.o2

0.04

0.10

0.05

0.09

0.07

0.08

0.05

0.09

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.09

0.10

0.10

0.10

0.1'l

0.09

0.10

0.09

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.010.01

(a) scores < median indicate stronger agreement on a scale
.(P<0.05), "(P<0.01) Poisson regression
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Orthodontic services were provided at a higher rate to those who had a higher

agreement rating with the Payment sub-scale (RR=2.98), the Knowledge sub-scale

(RR=3.10), the No problems sub-scale (RR=1.79), and the Patient evaluation scale

(RR=1.87). Total services per visit were provided at a higher rate for those with a

higher agreement rating with the Payment sub-scale (RR=1.06), and the Patient

evaluation scale (RR=L.06).

Table 4.5S: Mean services per visit by dichotomised pat¡ent evaluation scales(")(part 3)

Orthodont¡c GeneraUmisc. Total services

Mean S.E. Mean s.E. Mean s.E.

Payment

Lower rating

Higher rating (')

Knowledge

Lower rating

Higher rating 
('r

No problems

Lower rating

Higher rating 
(')

Pat¡ent evaluation

Lower rating

Higher rating(d

0.009

0.028

0.009

0.029

0.014

0.026

0.014

0.026

0.003

0.003

0.002

0.003

0.003

0.003

0.003

0.003

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.01

0.01

1.98

2.O9

2.02

2.O7

2.OO

2.08

1.98

2.10

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.03

0.01

0.01

0.004

0.004

0.01

0.01

(a) scores S median indicate sfonger agreement on a scale
'(P<0.05),'.(P<0.01) Poisson regression
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4.7.7 Area-based indicators of socio-economic status

Tables 4.56, 4.57 and 4.58 present mean sen¡ices per visit by the Index of Relative

Socio-economic Disadvantage dichotomised using the median as a cut-off point, with

lower index scores indicating lower socio-economic areas. Patients residing in lower

socio-economic areas had lower rates of preventive (RR=0.76), periodontic (RR=0.43),

and crown and bridge services (RR=0.72), but had higher rates of extraction

(RR=2. 1 5) and prosthodontic services (RR= 1. 6 7).

Table 4.56: Mean services per visit by lndex of Relative Socio-economic disadvantage (part 1)

Dlagnostic Preventive Periodont¡c Extract¡on

Mean S.E. Mean S.E. Mean S.E. Mean S.E.

lndex of Relatlve Soclo-

economlc Dlsadvantagerl

Higher SES

Lower SES (')

o.67

0.64

0.o2

0.02

0.41

0.31

0.02

0.02

0.032

0.014

0.005

0.003

0.05

0.11

0.01

0.01

(a) lndex < median (lower scores) indicates more low income families, people with litüe training and in unskilled occupations
.'(P<0.01 

) Poisson regression

Table 4.57: Mean services per visit by lndex of Relative Socio-economic disadvantage (part 2)

Endodont¡c Restorative Crown/bridge Prosthodontic

Mean S.E. MEan S.E. Mean S.E. Mean S.E.

Index of Relative Socio-

economic Disadvantage(ì

Higher SES

Lower SES (')

0.14

0.13

0.01

0.01

0.64

0.63

0.03

0.03

0.11

0.08

0.01

0.01

o.o7

o.12

0.01

0.02

(a) lndex < median (lower scores) indicates more low income families, people with little training and in unskilled occupat¡ons
-'(P<0.01) Poisson regression

Table 4.58: Mean services per visit by lndex of Relative Socio-economic disadvantage (part 3)

Orthodont¡c GeneraUmisc. Total serv¡ces

Mean S.E. Mean S.E. Mean S.E.

tndex of Relative Socio-

economic Disadvantage({

Higher SES

Lower SES (')

0.003

0.006

0.001

0.002

0.05

0.05

0.01

0.01

2.18

2.O9

0.03

0.03

(a) lndex < median (lower scores) indicates more low income families, people w¡th little training and in unskilled occupations
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4.8 Multivariate models of service provision

This section combines elements from the previous sections (e.g., use of scales) into

multivariate models of service provision. Services provided per visit form a set of

dependent variables which are modelled controlling for dentist, practice, patient,

visit and oral health variables. As outlined in Table 4.59, artalysis can be made at two

levels, one is that of the patient where services provided to individual patients

recorded in the service log form the basis of the analysis, with each patient being the

unit of analysis. The other level of analysis is that of the dentist, where services

provided to patients by dentists are aggtegated within each dentist, with each dentist

forming the unit of analysis. Analyses at the dentist level treat patients as replicate

measurements from a dentist which are combined to yield an overall measure of

their provision of services. Analyses at the patient level are analogous to a cluster

design where dentists are sampled as clusters and patients are sampled as units

within each cluster.

Table 4.59: Outline of Pat¡ent and dentist models of service provision

Patient Ievel Dent¡st level

Unit of analysis

Sample size

Design

Dentisl variables

Patient variables

Weighting

Patient

4,115

Clustered within dentists

Not included

lncluded

By design effect

Dentist

34s

Simple random sample

lncluded

Aggregate form

Not weighted
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4.8.1 Patient level models

Since patient level models use measnres derived from within clusters of dentists it

can be argued that adjustment for clustering is desirable to allow for design effects

due to clustering. The patient-level models can be considered as two-stage (cluster)

designs with the dentist as the primary sampling unit and patients as the secondary

sampling units. Cluster sampling has advantages sudr as reduced costs, simpler

fieldwork, and more convenient administratiorç but has higher sampling error than

for simple random sampling with the same sample size. This lower efficiency of two-

stage sampling is measured by the design effect and all models in this section are

weighted by the design effects to adjust for this (see Appendix D for details).

Table 4.60 presents rate ratios from multivariate models of service provision for

diagnostic, preventive, periodontic and extraction services. Each column presents the

results of a separate regression model with the service area listed at the top of the

column as the dependent variable with the independent variables listed down the

side of the table. Diagnostic sen¡ices were provided at a higher rate to new patients,

but at a lower rate to patients with dentures present, and with one or more decayed

teeth. Preventive services were provided at a higher rate among insured patients and

patients at capital city locations, but at lower rates for emergency visits and for

patients with one or more decayed teeth. There were no statistically significant

associations with periodontic services. Extraction services were provided at a higher

rate for emergency visits, for patients with lower numbers of teeth, and for patients

from lower socio-economic areas, but were provided at lower rates among insured

compared to uninsured patients.
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Table 4.60: Multivariate Polsson regression models of services per visit: dentate, 18+ years (part f )

Dlagnostic Preventive Per¡odont¡c Exfact¡on

Rate rat¡o (95% CD Rate rat¡o (95% Cl) Rate ratlo (95% CD Rate rat¡o (95% CD

Age of pat¡ent

18-24 years

25-4/.yeaß

45-64 years

65+ years

Sex of pat¡ent

Male

Female

Vlslt type

Emergency

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent status

New

Previous

Location

Capital city

Non-capital

Dênture status

Present

Absent

Number of teeth

1-20 teeth

21-32 teeth

Decayed teeth

No decay

1+ decayed

Knowledge sub-scale

Lower rating

Higher rating 
(')

Payment sub-scale

Lower rating

Higher rating þ)

SEIFA lndex

Higher SES

Lower SES 
(')

1.18 (0.88-1.s9)

1.05 (0.82-1.34)

1 .0s (0.83-1.33)

Reference

1.os (0.s2-1.20)

Reference

o.ge (0.85-1.16)

Reference

1.09 (0.9s-1 .24)

Reference

"1 .70 (1 .43-2.01)

Reference

r.11(0.s4-1.S0)

Reference

*0.74 (0.59-0.93)

Reference

0.86 (0.67-1.10)

Reference

Reference

"0.83 (0.72-0.94)

Reference

0.90 (0.78-1.04)

Reference

1.02 (0.8e-1.18)

Reference

1.02 (0.88-1.17)

1.09 (0.75-1.5s)

1.00 (0.73-1.36)

0.82 (0.61-1.11)

Reference

1.07 (0.e0-1.27)

Reference

*0.22 (0.1s-0.32)

Reference

'1.26 (1.05-1.52)

Reference

1.16 (0.87-1.s4)

Reference

"1.38 (1.09-1.75)

Reference

0.78 (0.s7-1.07)

Reference

0.72 (0.s0-1.03)

Reference

Reference

.r0.54 (0.45-0.66)

Reference

0.99 (0.82-1.20)

Reference

1.1s (0.97-1.45)

Reference

0.e2 (0.76-1.11)

0.49 (0.05-4.s2)

1.0e (0.28-4.33)

2.16 (0.61-7.72)

Reference

1.13 (o.se-2.17)

Reference

1.21 (0.57-2.s5)

Reference

1 .3s (0.67-2.7r )

Reference

0.56 (0.14-2.18)

Reference

1.91 (0.67-s.4s)

Reference

0.61 (0.20-1.83)

Reference

o.gs (0.31-3.19)

Reference

Reference

1.01 (0.s2-1.e7)

Reference

0.so (0.4s-1.80)

Reference

1.81 (0.80-4.06)

Reference

0.63 (0.2s-1.34)

1.0e (0.s1-2.3s)

1.23 (0.68-2.21)

0.98 (0.s6-1.71)

Reference

1.03 (0.7s-1.42)

Reference

*7.51 (5.18-10.89)

Reference

*0.49 (0.34-0.70)

Reference

1.30 (0.90-1.87)

Reference

1.02 (0.70-1.4s)

Reference

0.82 (0.s0-1.34)

Reference

"2.02 (1.25-3.27')

Relerence

Reference

1.01 (0.72-1.4r)

Reference

0.75 (0.52-1.10)

Reference

0.92 (0.65-1.28)

Reference

.'1.6s (1.15-2.38)

(a) higher dental knowledge rating; (b) higher rating of willing & able to pay for care; (c) more disadvantaged postcode area
-(P<0.05), "(P<0.01) Poisson regression
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Table 4.61 presents rate ratios from multivariate models of service provision for

endodontic, restorative, crowrr and bridge, and prosthodontic services. Endodontic

services were provided at higher rates for emergency visits and for those with one or

more decayed teeth, but at lower rates for new patients and for patients with

dentures present.

Restorative services were provided at a higher rate to insured patients and those

with one or more decayed teeth, but at a lower rate among younger patients,

emergency visits, new patients, and those with dentures present.

Crown and bridge services were provided at a higher rate among middle age groups

and patients who had higher ratings on the Payment sub-scale, but at lower rates for

emergency visits, new patients, and those with one or more decayed teeth.

Prosthodontic services were provided at a higher rate among middle age groups,

those with a denture present, and for patients with lower numbers of teeth, but at

lower rates for patients at capital city locations and for those with one or more

decayed teeth.
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Table 4.61: Multivariate Poisson regression models of services per visit: dentate, 18+ years (part 2)

Endodontic Restorative Crown & br¡dge Prosthodont¡c

Rete rat¡o (95% CD Rate ratio (95% CD Bate rat¡o (95% CD Rate ratio (95% Cl)

Ago of pat¡ent

18-24 years

25-4/.years

45-ô4 years

65+ years

Sex of patlent

Male

Female

Vlslt type

Emergency

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent status

New

Previous

Location

Capital city

Non-capital

Denture status

Present

Absent

Number of teeth

1-20 teeth

21-32 teelh

Decayed t€eth

No decay

1+ decayed

Knowledge sub-scale

Lower rating

Higher rating(")

Payment sub-scale

Lower rating

Higher rating þ)

SEIFA Index

Higher SES

Lower SES(")

1.ss (0.85-2.s7)

1.45 (0.87-2.43)

1.1e (0.72-1.e6)

Reference

1.r6 (0.e0-1.4e)

Reference

*2.69 (2.07-3.49)

Reference

1.14 (0.87-1.48)

Reference

*o.45 (0.28-0.721

Reference

1.15 (0.83-1.58)

Reference

'0.s9 (0.38-0.92)

Reference

1.40 (0.8s-2.1e)

Reference

Reference

'1.35 (1.03-1.77)

Reference

1.09 (0.82-1.44)

Reference

0.87 (0.66-1 .1s)

Reference

1.04 (0.78-1.37)

*'0.48 (0.35-0.65)

*0.73 (0.60-0.89)

.0.82 (0.68-0.99)

Reference

1.12 (1.0G1.26)

Reference

*0.79 (0.ô8-0.91)

Reference

'1.14 (1.01-1.29)

Reference

*0.72 (0.59-0.87)

Reference

o.eo (0.78-1.04)

Reference

*0.76 (0.62-0.e2)

Reference

0.88 (0.71-1.08)

Reference

Reference

*3.04 (2.64-3.49)

Reference

0.94 (0.83-1.08)

Reference

0.98 (0.86-1.11)

Reference

0.s4 (0.83-1.08)

0.11 (0.01-1.14)

-1 .96 (f .01-3.78)
*2.90 (1.58-5.33)

Reference

0.e1 (0.66-1.24)

Reference

*0.25 (0.13-0.47)

Reference

r.3s (0.e6-1.88)

Reference

.0.27 (0.10-0.78)

Reference

1.1s (0.77-1 .73)

Reference

1.39 (0.8s-2.16)

Reference

o.z (0.4s-1.31)

Reference

Reference

*0.60 (0.43-0.83)

Reference

1.22 (0.87-1.72',)

Reference

*1.81 (1.21-2.71)

Reference

0.91 (0.6s-1.27)

1.04 (0.27-3.98)

*2.20 (1.41-3.43)

'1.48 (1.07-2.0s)

Reference

0.87 (0.66-1.1s)

Reference

0.75 (0.52-1.07)

Reference

o.8s (0.64-1.13)

Reference

0.83 (0.48-1./tÍl)

Reference

"0.64 (0.47-0.88)

Reference

"22.29 (12.86-38.64)

Reference

'?.70 (1.87-3.91)

Reference

Reference

*'0.41 (0.30-0.56)

Reference

1.07 (0.80-1.44)

Reference

1.31 (0.s6-1.78)

Reference

1.26 (0.91-1.75)

(a) higher dental knowledge rating; (b) higher rating of willing & able to pay for care; (c) more disadvantaged postcode area
-(P<0.05),'*(P<0.01) Poisson regression
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Table 4.62 presents rate ratios from multivariate models of service provision for

general/miscellaneous and total services. Models for orthodontic services are not

presented as these services were provided at very low rates in private general

practice which presents problems with model convergence.

General services were provided at a higher rate for emergency compared to non-

emergency visits, but no other independent variables had statistically significant

associations with general services.

Total services per visit showed no statistically significant associations with any of the

independent variables in the multivariate model.
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Table 4.62: Multivariate Poisson regression models of services per visit: dentate, 18+ years (part 3)

GeneraUmisc. Totâl selv¡ces

Rate lario (95% Cl) Rate fat¡o (95% cD

Age of pat¡ent

18-24 years

25-44 years

45-ø years

65+ years

Sex of patlent

Male

Female

V¡s¡t type

Emergency

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent status

New

Previous

Locatlon

Capital city

Non-capital

Denture status

Present

Absent

Number of teeth

1-20 teeth

21-32 teeth

Decayed teeth

No decay

1+ decayed

Knowledge sub-scale

Lower rating

Higher rating 
(')

Payment sub-scale

Lower rating

Higher rating þ)

SEIFA lndex

Higher SES

Lower SES(")

0.67 (0.2s-1.83)

0.88 (0.42-1.8s)

o.71(O.3/'-'t.47)

Reference

0.66 (0./t3-1.03)

Reference

*3.35 (2.19-5.12)

Reference

0.86 (0.s6-1.32)

Reference

o.ss (0.26-1.16)

Reference

0.99 (0.59-1.67)

Reference

0.74 (0.36-1.s3)

Reference

0.73 (0.32-1.62)

Reference

Reference

0.74 (0.48-1.14)

Reference

0.82 (0.s2-1.28)

Reference

1.40 (0.88-2.24)

Reference

0.83 (0.s2-1.33)

0,e6 (0.78-1.16)

1.02 (0.88-1.1s)

1.02 (0.88-1.17)

Reference

1.0s (0.e7-1.1s)

Reference

0.94 (0.8s-1.04)

Reference

1.09 (1.002-1.19)

Reference

1.06 (0.94-1.21)

Reference

1.os (0.94-1.16)

Reference

0.92 (0.81-1.0s)

Reference

1.01 (0.87-1.17)

Reference

Reference

1.08 (o.ee-1.18)

Reference

0.95 (0.87-1.04)

Reference

1.07 (0.97-1.17)

Reference

0.99 (0.91-1.0e)

(a) higher dental knowledge rating; (b) higher rating of willing & able to pay for care; (c) more disadvantaged postcode area
-(P<0.05), .'(P<0.01) Poisson regress¡on
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Consistency of effects across model types

Table 4.63 presents the pattern of statistically significant associations of services with

the set of independent variables for diagnostic, preventive, periodontic and

extraction services across the different model types of logistic regression, Poisson

regression and ordinary least squares regression. The details of the effects for the

Poisson models were presented in the previous tables in this section. For the details

of the other model types see Appendix E (Logistic regression models: patient-level)

and Appendix F (Ordinary least squares models: patient-level).

The models of diagnostic services were consistent across model types with the

exception of additional significant effects for age of patient and insurance status in

the OLS linear regression model.

For preventive services all three model types showed significant effects for visit type

and decayed teeth. Both logistic and linear models also showed significant effects for

denture staftrs and Payment sub-scale, while both Poisson and linear models showed

significant effects for insurance status and geographic location, and the linear model

also exhibited a significant effect for number of teeth.

There were no significant effects for periodontic services in any of the three types of

statistical models. For extraction services there were consistent effects across all three

model types for visit !r¡,e, insurance status and SEIFA index of disadvantage. The

logistic and linear models also showed a significant effect for patient status, while the

Poisson and linear models showed a significant effect for number of teeth.
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Table 4.63: Pattern of statistically significant effects for services across model types (part 1)

Diagnostic Prêvent¡ve Perlodontic Extractlon

LR PR OLS LR PR OLS LR PR OLS LR PR OLS

Age of patient

18-24 years ns

25-44yeaß ns

4s-gyears ns

65+ years ref.

Sex of patlent

Male ns

Female ref.

Vlslt type

Emergency ns

Non-emergency ref.

lnsurance stetus

lnsured ns

Uninsured ref.

Pat¡ent status

New .-(+)

Previous ref.

Locat¡on

Capital city ns

Non-capital ref.

Denturs status

Present '(-)

Absent ¡e't.

Number of teeth

1-20teeth ns

21-32teeth ref.

Decayed teeth

No decay ref.

1+ decayed *C)

Knowledge sub-scale

Lower rating ref.

Higher rating 
(') ns

Payment sub-scale

Lower rating ref.

Higher rating{o) ns

SEIFA Index

Higher SES ref.

Lower SES 
(c) ns

ns

ns

ns

rcf.

ns

rel.

ns

ref.

ns

rel.

"(+)
ref.

ns

rel.

**(-)

rel,

ns

ref.

ref.

*G)

ref.

ns

ref.

ns

ref.

ns

'(+)

ns

ns

ref.

ns

ref.

ns

rel.

'(+)

ref.

.'(+)

rel.

ns

rel.

*'(-)

ref.

ns

ret.

ref.

*G)

ref.

ns

ref.

ns

ref.

NS

NS

ns

ns

ref.

ns

rel.

"(-)

ref.

ns

ref.

ns

rel.

ns

ref.

.(-)

rel.

ns

ref.

ref.

*(-)

reÍ.

ns

ref.

.(+)

ref.

ns

ns

ns

ns

ref.

ns

ref.

"(-)
ref.

'(+)

rel.

ns

reÍ.

"(+)
rel.

ns

ref.

ns

¡el,

ref.

*c)

ref.

NS

ref.

ns

ref.

ns

ns

NS

ns

ref.

ns

rel.

"(-)

ref.

"(+)

ref.

ns

ref.

"(+)

ref.

*'c)

ref.

'G)

ref.

ref.

*c)

ref.

ns

ref.

.(+)

ref.

ns

ns

ns

NS

ref.

ns

ref.

ns

rcÍ.

ns

¡el.

ns

ref.

ns

ref.

ns

ref.

ns

rel.

ref.

NS

ref.

ns

ref.

NS

ref.

ns

ns

ns

ns

ref.

ns

ref.

ns

ref.

ns

ref.

ns

ref.

ns

ref.

NS

ref.

ns

ref.

ref.

ns

ref.

ns

ref.

ns

ref.

ns

ns

ns

ns

ref.

ns

ref.

NS

ref.

ns

ref.

NS

ref.

NS

ref.

ns

ref.

ns

ref.

ref.

ns

ref.

ns

ref.

ns

ref.

ns

ns

ns

ns

rel.

ns

rel.

"(+)

ref.

"G)

ref.

.(+)

ref.

ns

ref.

ns

ref.

ns

ref.

ref.

ns

ref.

ns

rel.

NS

ref.

.(+)

ns

ns

ns

ref.

ns

ref.

'*(+)

rci.

*(-)

rel.

ns

¡el.

ns

ref.

ns

ref.

'-(+)

ref,

ref.

NS

ref.

NS

ref.

NS

ref.

.'(+)

ns

ns

ns

ref.

ns

ref.

**(+)

ref.

**(-)

ref,

*.(+)

rel.

ns

ref.

ns

ref.

'*(+)

ref.

ref.

ns

ref.

ns

ref.

NS

ref.

..(+)

LR = Logistic regression; PR = Poisson regression;
(a) higher dental knowledge rating; (b) higher rating

OLS = Ordinary least squares regresslon

of willing & able to pay for care; (c) more disadvantaged postcode area

'(P<0.05), "(P<0.01), ns (not significant)
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Table 4.64 presents the pattern of statistically significant associations of services with

the set of independent variables for endodontic, restorative, crown and bridge and

prosthodontic services across the different model t¡pes of logistic regression, Poisson

regression and ordinary least squares regression.

Endodontic services showed significant effects for visit !ç,e, patient status, and

decayed teeth across all three types of model. The Poisson model also showed a

significant effect for denflrre status.

Restorative services showed consistent effects across all three model types for age

groups t8-24 artd 25-M years, patient status, and decayed teeth. The logistic and

linear models also showed significant effects for geographic location and nr¡:rrber of

teeth, while the Poisson and linear models showed significant effects for visit type

and denture status. The Poisson model also showed significant effects for the age

gloup 4í-&years, and for insurance status.

Crown and bridge services showed consistent effects across all three model types for

the 45-64 year age group, visit type, decayed teeth, and the Payment sub-scale. The

logistic and Poisson models also showed a significant effect for patient status, while

the Poisson model showed a significant effect for the 25-44 year age group.

Prosthodontic services showed consistent effects across all three model types for

denture stafus, number of teeth, and decayed teeth. The logistic and linear models

showed a significant effect for insurance status, while the Poisson model showed

significant effects for age groups 25-M and 45-64 years, and for location.
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Table 4.64: Pattern of statistically significant effects for seruices across model types (part 2)

Endodont¡c Restorat¡ve Grown/brldge Prosthodontic

LR PR OLS LR PR OLS LR PR OLS LR PR OLS

Age of pat¡ent

18-24 years ns

25-¿14 years ns

45-64 years ns

65+ yeaß ref.

Sex of patlent

Male ns

Female ref.

V¡s¡t type

Emergency "(+)

Non-emergency ref.

lnsurance status

lnsured ns

Uninsured ref.

Patlent status

New 'C)

Previous ref.

Locatlon

Capital cig ns

Non-capital ref.

Dentur€ status

Present ns

Absent ref.

Number of teeth

1-20teeth ns

21-32 teeth ref.

Decayed teeth

No decay ref.

1+ decayed '(+)

Knowledge sub-scale

Lower rating ref.

Higher rating 
(') ns

Payment sub-scale

Lower rating reÍ.

Higher rating o) ns

SEIFA lndex

Higher SES ref.

Lower SES (') ns

NS

ns

ns

ref.

ns

ref.

ns

ns

ns

ref.

ns

ref.

"(+) "(+)

ref. ref.

ns ns

ref. ret

'*(-) *(-)

ref. ref.

*(-) *c)

ref. ref.

'(+)

ref.

"G) *G)

ref. ref.

ns ns ns

'.(-) *(-)
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LR = Logistic regression; PR = Poisson regression; OLS = Ordinary
(a) higher dental knowledge rating; (b) higher rating of willing & able

least squares regression
to pay for care; (c) more disadvantaged postcode area

.(P<0.05), "(P<0.01), ns (not significant)
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Table 4.65 presents the pattern of statistically significant associations of services with

the set of independent variables for general/miscellaneous and total services across

the different model types of logistic regression, Poisson regression and ordinary least

squares regression.

General,/miscellaneous services showed a consistent effect across all three model

t¡pes for visit type. The linear model also showed a significant effect for sex of

patient.

Models of total services per visit were only applicable for Poisson and linear models

which use the number of services as the dependent variable. The logistic model uses

the presence or absence of a service as the dependent variable, and since all patients

receive one or more services it is not possible to model this using logistic regression.

There were no significant effects in the Poisson model of total services. However, the

linear model showed significant effects for sex of patient, visit !r¡,e, insurance status,

denture status, decayed teeth, Knowledge sub-scale and Payment sub-scale.
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Table 4.65: Pattern of statist¡cally significant effects for services across model types (part 3)

GeneraUmlsc. Total services

LR PR OLS LR PR OLS

Age of patlent

18-24 years

25-¡14 years

45-il years

65+ years

Ser of patient

Male

Female

Vlslt type

Emergenry

Non-emergency

lnsurance status

lnsured

Uninsured

Pat¡ent status

New

Previous

Locatlon

Capital city

Non-capital

Denture status

Present

Absent

Number of teeth

1-20 teeth

21-32 teeth

Decayed teeth

No decay

1+ decayed

Knowledge sub-scale

Lower rat¡ng

Higher rating 
(')

Payment sub-scale

Lower rating

Higher rating þ)

SEIFA lndex

Higher SES

Lower SES(")

ns

ns

ns

ref.

ns

ref.

"(+)
ref.

ns

ref.

ns

¡el.

ns

rel,

ns

ref.

ns

ref.

ref.

ns

ref.

ns

ref.

ns

ref.

ns

ns

ns

ns

ref.

ns

ref.

**(+)

ref.

ns

ref.

ns

ref.

ns

¡el.

ns

ref.

ns

ref.
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ns

ref.

ns

ref.

ns

ref.

ns

ns

ns

ns

ref.

.(-)

ref,

'.(+)

ref.

ns

¡eÍ.

ns

ref.

ns

ref.

ns

ref.

ns

ret.

ref.

ns

ref.

ns

ref.

ns

ref.

ns

nla

nla

nla

¡eÍ.

nla

ref.

nla

ref.

nla

rel.

nla

ref.

nla

ref.

nla

rel.

nla

ref.

ref.

nla

ref.

nla

ref.

nla

re't.

nla

ns

ns

ns

ref.

ns

ref.

ns

ref.

ns

ref.

ns

¡el.

ns

ref.

ns

ref.

NS

ref.

ref.

NS

ref.

ns

ref.

ns

ref.

ns

ns

ns

ns

ref.

.(+)

ref.

.G)

ref.

-.(+)

ref.

ns

ref.

ns

ref.

'c)

ref.

ns

ref.

ref.

**(+)

ref.

.c)

ref.
.(+)

ref.

ns

LR = Logistic regression; PR = Poisson regression; OLS = Ordinary lêast squares regression

(a) higher dental knowledge rating; (b) higher rating of willing & able to pay for care; (c) more disadvantaged postcode area

'(P<0.0s) , 
-.(P<0.01), ns (not significant), n/a (not applicable)
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Summary of patient level senrice provision models

Table 4.66provides a breakdown of the statistically significant associations across the

L0 Poisson regression service provision models. In terms of individual variables: visit

type and decayed teeth had the highest number of associations (6 out of 10 models),

followed by patient status and denture statu,s (4 out of L0 models), age and insurance

were next in order (3 out of L0 models), location and number of teeth were next (2

out of L0 models), financial behaviour was next (1. out of L0 models). Sex of patient

and dental knowledge had no significant associations (0 out of 10 models). In terms

of groups of variables: visit characteristics and oral health status had the highest

number of associations (8 and 7 out of 1.0 respectively), patient demographics were

next in order (3 out of 10 models), while dental knowledge/behaviour and SES were

lowest in rank order (1 out of 10 models).

Table 4.66: Number of statistically significant assoclations across the 10 service provision models

Va¡lables Number of sig. assoc¡atlons At least I sig. association

Patient demographics

Age

Sex

V¡s¡t character¡st¡cs

Visit type (emergency)

lnsurance

Patient status (new/previous)

Location (capitaUnon-capital)

Oral health status

Denture status

Number of teeth

Decayed teeûr

Dental knowledge/behavlour

Knowledge sub-scale

Finance sub-scale

Area-based SES

SEIFA lndex of disadvantage

3

0

6

3

4

2

7

4

2

6

0

1

I

1

1

3

8
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Table 4.67 retnlorces the result that visit characteristics and oral health status had the

greatest number of associations, and these occurred for key service areas (e.g., high

rate areas such as diagnostic, preventive and restorative). Patient demographics,

while having fewer associations, was significantþ associated with areas having high

rates (e.g., restorative), or high costs (e.g., crown and bridge, and prosthodontic).

Dental knowledge/behaviour and SES had few associations, but these occtlrred. in

areas of high cost (i.e., crown and bridge) and dental public health importance (i.e.,

extractions). General/miscellaneous, a low rate area of service, had only one

significant association. There were no significant predictor variables for either

periodontic or total sen¡ices per visit.

Table 4.67: Number of statistically significant associations by grouped variables in each model

Patient V¡slt

demographics characterlst¡cs

Oral health Dental Area-based SES

status knowJbehav.

Diagnostic

Preventive

Periodontic

Extraction

Endodontic

Restorative

Crown/bridge

Prosthodontic

General/misc.

Total services

Table 4.68 presents the effect size of rate ratios for the statistically significant

predictor variables across the L0 models, following the classification of effects

outlined by Sahai and Khurshid (1996). Overall, weak effects occurred in 6 of the 10

mod.els, moderate effects tn7 of. the L0 models, and strong effects also in 7 of the L0

models. There was a distribution of weak, moderate and strong effects across the

models, with 5 of the 10 models comprising a mixture of all three effect sizes.

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

2

I

0

1

2

2

'l

\'

0

0

1

3

0

2

2

3

2

1

1

0

0

0

0

0

0

1

1

1

0

0
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Most groups of variables (e.g., oral health status) comprise a mixí¡re of weak to

strong effects. Among individual variables, visit t)?e stands out as having

predominantly strong effects. Finance and area-based SES had moderate effects only.

Geographic location had only weak effects.

Table 4.68: Effect size of rate ratios for statistically significant predictors across the 10 models

Pat¡ent demographlcs:

Age of patient

Prosthodontic (1.48)

Restorative (0.73; 0.82)

Prosthodontic (2.20)

Restorative (0.48)

CrowrVBddge (1.96) Crown/Bridge (2.90)

V¡s¡t charact€rlst¡cs:

V¡sit type (emergency)

Restorative (0.79)

Preventive (0.22)

Extraction (7.51)

Endodontic (2.69)

Crown/Bridge (0.25)

GeneraUMisc. (3.35)

lnsurance Preventive (1.26)

Extraction (0.49)

Patient status

(new patient)

Restorative (0.72)

Diagnostic (1.70)

Endodontic (0.45)

Crown/Bridge (0.27)

Locaüon

(capitalcity)

Preventive (1.38)

Prosthodontic (0.81)

Oral health status:

Denture status

Diagnostic (0.74)

Endodontic (0.59)

Restorative (0.76)

Prosthodontic (22.29)

Number of teeth Extraction (2.02)

Prosthodontic (2.70)

Decayed teeth Diagnostic (0.83)

Endodontic (1.35)

Crown/Bridge (0.60)

Preventive (0.54)

Prosthodontic (0.41)

Restorat¡ve(3.04)

Dental knodbehav:

F¡nance sub-scale Crown/Bridge (1.81)

Area-based SES:

lndex of disadvantage Extraction (1 .65)
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Percentage of variance explained was used to assess the goodness of fit of the

models. The service rates were log tran^sformed to improve their distributions and

OLS regressions were performed. The highest I{ values were obtained for

prosthodonttc (19.6%), restorative (1,4.4%), preventive (L2.3%) and extractton (12.2%)

sen¡ices. Next in rank order were diagnostic (5.3'/.) and crown and bridge (4.0%),

endodontic (2.7%), general/miscellaneous (2.0%) and total services (2.0%), and

periodontic services (0.5%). Some high rate (e.g., diagnostic) or high cost (e.g., crown

and bridge, endodontic) areas had only moderate to small amounts of variance

explained by the models.

To summarise: a wide range of variables were associated with service rates - only 2

out of L0 models had no statistically significant predictors (i.e., periodontic and total

services), only two variables out of 12 were not significantly associated with services

(i.e., sex of patient and Knowledge sub-scale). Visit type and decayed teeth had the

highest number of associations (significant in 6 out of L0 models). Visit characteristics

and oral health status variables had at least one statistically significant association in

most models (8 and 7 out of 10 models respectively). Models for prosthodontic,

restorative, preventive and extraction services accounted for t2-t9% of the variance

in services, while models for diagnostic, crown and bridge, and endodontic services

accounted lor 2.7-5.3% of the variance in services. Most models and groups of

predictor variables comprised a mixture of statistically significant effects ranging

from weak to strong.

Oral health status: Dentures and number of teeth while inter-related (i.e., both had a

strong effect on prosthodontic services) had different effects on other service

1.61.



provision; denture wearing had weak negative effects for diagnostic, endodontic and

restorative services; while nr¡:nber of teeth had a moderate association with

extraction services. Decayed teeth provides a measure of current disease, and had a

strong association with restorative services, and moderate negative effects for

preventive and prosthodontic services.

A range of patient and visit characteristics remained statistical significant predictors

of service rates even when controlled for oral health status. Emergenry visits indicate

severity of symptoms (i.e., relief of pain), and had strong negative associations with

preventive and crown and bridge services, and positive associations with extractiory

endodontic and general services. New patients had a different service-mix (i.e., less

crowrr and bridge, endodontic and restorative, more diagnostic services), and while

of limited explanatory value, new patient status was useful to control for in an

analysis. Insurance effects, while not strong, persisted for preventive and extraction

services indicating this enabling factor was reflected in better service patterns.

Location showed weak effects for prosthodontic and preventive services, with better

services patterns for capital city patients. Patient age reflects cumulative effects of

disease or treatment experience (and possibly cohort effects), and had a range of

weak to strong effects for prosthodontic, restorative, ild crowrÌ and bridge services.

Dental knowledge/behaviour: the Finance sub-scale was related to crown and bridge

(i.e., a high cost service). Area-based SES was associated with extractions (i.e., a low

cost service)

Overall, while oral health and visit type had the greater number, and stronger effect

sizes, a range of other variables also had important associations (e.9., insurance, àEE,
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location, ability to pay, SES status). These effects are outlined schematically in Fig 4.3,

which summarises the results of the patient level models. According to this

schematic model, oral health and visit type interact in the formulation of an ideal

treatment plan. Age of patient represents another major irrfluence on the pattem of

treatment plan proposed. This ideal treatment plan may then be subject to

modification following consideration of other factors such as access issues related to

geographic location and enabling mechanisms such as financial and socio-economic

stafirs. Other potential sources of influence in this Process comprise dentist and

practice factors. These are considered in the next section which deals with dentist

level models of service Provision.

Oral health
(disease/health status)

Visit type
(symptoms, severity)

Age

Ideal treatrnent plan

Access (Location)

Enabling
(Finance, SES)

Service provision

Fig. 4.3: Schematic model of patient level effects
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4.8.2 Dentist level models

Table 4.69 presents the dentist level Poisson regression model for diagnostic services.

Significant effects were observed for dentist preferences for patients, dentist

characteristics, practice factors and patient factors. For dentist preferences, higher

agreement with the Dental behaviour sub-scale was positively associated with

diagnostic services (RR=1.16) while higher agreement with the Finance sub-scale had

a negative association with diagnostic services (RR=0.90). The other significant

dentist factor was age, with those aged 4049 years having higher rates of diagnostic

services (RR=1.15) compared to the reference of 50 years of age or older.

Significant practice factors included practice {u.r,e, with solo practice associated with

lower rates of diagnostic services (RR=0.88) compared to non-solo, and lower rates

were also associated with lower numbers of non-dentist staff (RR=0.89) compared to

numbers of non-dentist staff greater than the median o12.77 staff members. Lower

numbers of patient visits per yeæ was positively associated with diagnostic services

(RR=1.20) compared to dentists with numbers of patient visits per year greater than

the median of 2,664patient visits.

The only patient factor significantþ associated with diagnostic services was the

proportion of new patients. Dentists who had a higher proportion of new patients

had higher rates of diagnostic services (RR=L.1L) compared to dentists with a lower

proportion of new patients.
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Table 4.69: Polsson regression model of dlagnostic services

lndependent varlable Rate Rat¡o (95% CD lndependent varlable (cont) Rate Rat¡o (95% CD

DENTIST FACTORS

1. TREATilE]Úf CHOICE

Treatment cholce cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRACTICE BELIEFS

lnformatlon glvlng scale

Lower belief (scale > median)

Higher belief (scale < median)

Preventlve orlentatlon scale

Lower belief (scale > median)

Higher belief (scale < median)

Pat¡ent Influence scale

Lower belief (scale > median)

Higher belief (scale s median)

3. DEmlST PREFERENCES

Dental behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Personal¡ty sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

General behaviour sub-scale

Lower preference (scale > median)

Higher preference (scale I median)

F¡nance sub-scale

Lower preference (scale > median)

Higher preference (scale S median)

4. DE¡\rnSÎ CHARACTERISÎCS

Sex of dent¡st

Male dent¡st

Female dentist

Age of dentlst

20-29 years

30-39 years

40-49 years

50+ years

PRACTICE FACÎORS Gù

0.s6 (0.86-1.08)

1.0s (0.e3-1.17)

ref.

ref.

1.00 (0.91-1.10)

ref.

1.01 (0.e2-1.12)

ref.

o.es (0.e1-r.0e)

ref.

'1.16 (1.03-1.30)

ref.

r.o1(o.so-1.13)

ref.

o.s7 (0.86-1.0e)

ref.

'0.90 (0.81-0.99)

1.02 (0.89-1.16)

ref.

1.08 (0.92-1.26)

0.99 (0.87-1.13)

.1.1s (1.02-1.30)

ref.

Type of practlce

Solo practice

Non-solo practice

Geographlc locatlon

Capital city

Non-capital

Number of dent¡sts

Higher (> median: 1 dentist)

Lower (l median:1 dentist)

Waitlng tlme for apPo¡ntment

Longer (> median:4.0 daYs)

Shorter (l median:4.0 days)

Number of nondent¡st staff

Higher (> median: 2.1 I staff)

Lower (< median: 2.11 staff)

Number of patients Per Year

Higher (> median: 2,6ef Patients)

Lower (l median:2,664 Patients)

PATIENT FACTORS O)

Proport¡on of emergencles

Higher (> median:23%)

Lower (< median:23%)

Proportion insured Patients

Higher (> median:50%)

Lower (s median: 50%)

Proportlon of patients 25.44 years

Higher (> median: 42o/"\

Lower (< median:.42o/")

Proportion wlth decayed teeth

Higher (> median: 560/o)

Lower (S median: 56%)

Proport¡on of new Patients

Higher (> median: 9%)

Lower (l median: 9%)

Proport¡on w¡th dentures

Higher (> median: 20%)

Lower (< median:20%)

Proport¡on disadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index s median: 1029) þ)

'0.88 (0.79-0.97)

ref.

1.13 (0.ee-1.28)

¡el.

ref.

o.eo (0.80-1.01)

ref.

1.0s (0.9s-1.1s)

ref.

.0.89 (0.81-0.s8)

ref.

*1 .20 ('l .08-1.32)

1.04 (0.es-1.14)

ref.

1.03 (0.e4-1.f4)

ref.

o.9e (0.90-1.0e)

ref.

0.s3 (0.85-1.02)

rel.

.1.11 (1.01-1.22)

ref.

0.93 (0.84-1.02)

ref.

rel.

0.97 (0.87-1.07)

(a) main private practice; (b) dentate patients aged 18 years or more
-(P<0.05); "(P<0.01)
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Table 4.70 presents the dentist level Poisson regression model for preventive services.

There were significant effects for dentist, practice and patient factors. Higher

agreement with the Dental behaviour sub-scale had a positive association with

preventive services (RR=1.24) compared to dentists with lower agreement scores.

Male dentists had lower rates of preventive services (RR=0.74) than female dentists.

Younger dentists, aged in the 20-29 years age group, had higher rates of preventive

services (RR=L.28) than those aged 50 years or older.

The practice factors of type of practice and geographic location were significantly

associated with preventive services. Solo practice had a positive association with

preventive rates (RR=1.22) compared to non-solo practice, and preventive rates were

higher for dentists at capital city (RR=1.29) compared to non-capital locations.

A range of patient factors were significantly associated with preventive rates. Lower

preventive rates occurred for dentists with higher proportions of emergency patients

(RR=0.79), patients with decayed teeth (RR=0.80), new patients (RR=0.86), patients

with dentures (RR=0.85), and patients from lower socio-economic areas (RR=0.76).

Higher rates of preventive services occurred for dentists with greater proportions of

insured patients (RR=1.22).
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Table 4.70: Poisson regression model of preventive sewices

lndependent var¡able Rate Ratlo (95% CD lndependent varlable (cont) Rate Rat¡o (95% Cl)

DENTIST FACTORS PRACTICE FACTORSO

1. TREATMENT CHOICE

Treatment cholce cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRACflCE BEL]EFS

¡nfotmatlon glvlng scale

Lower belief (scale > median)

Higher belief (scale I median)

Preventive orlentation scale

Lower belief (scale > median)

Higher belief (scale < median)

Patlent Inl¡usnce scale

Lower belief (scale > median)

Higher belief (scale < median)

1.02 (0.88-1.19)

0.93 (0.7e-1.0e)

ref.

ref.

o.es (0.84-1.08)

ref.

o.ss (0.83-1.08)

ref.

1.07 (0.94-1.22')

ret.

*1 .24 (1 .06-1.46)

ref.

0.87 (0.74-1.01)

rcl'

1.16 (0.e8-1.37)

rel.

0.88 (0.77-1.01)

*0.74 (0.62-0.88)

ref.

.1.28 (1.03-1.59)

1.13 (0.s4-1.3s)

1.10 (0.93-1.30)

Type of pract¡ce

Solo practice

Non-solo practice

Geographlc locatlon

Capital city

Non-capital

Number of dentists

Higher (> median: I dentist)

Lower (< median:1 dentist)

Walt¡ng t¡me for appointment

Longer (> median:4.0 daYs)

Shorter (l median:4.0 daYs)

Number of nondentist staff

Higher (> median: 2.11 staff)

Lower (s median: 2.11 staff)

Number of pat¡ents Per y€ar

Higher (> median: 2,6e1 Patients)

Lower (< median:2,6ô4 patients)

PATIENT FACIORS O)

Proportion of emergencies

Higher (> median:23%)

Lower (< median:23%)

Proport¡on lnsured pat¡ents

Higher (> median: 50%)

Lower (< median:50%)

Proportion of pat¡ents 2544yeats

Higher (> median; 42"/"1

Lower (< median:.42"/")

Proport¡on with decayed teeth

Higher (> median: 56%)

Lower (< median:56%)

Proportion of new patients

Higher (> median: 9%)

Lower (< median: 9%)

Proport¡on w¡th dentures

H¡gher (> median: 20olo)

Lower (< median:20%)

Proportion disadvantaged areas

Higher SES (index > median: 1029)

*1.22 (1.05-1.40)

ref.

*1.29 (1.07-1.5s)

ref.

rel.

1.03 (0.87-1.21)

ref.

1.06 (0.s3-1.20)

ref.

0.s0 (0.7s-1.02)

ref'

1.00 (0.88-1.15)

*0.7e (0.70-0.90)

ref.

"1.22 (1.07-1.39)

ref.

0.e0 (0.79-1.02)

ref.

.*0.80 (0.70-0.91)

ref.

.0.86 (0.7s-0.98)

rel.

'0.85 (0.75-0.97)

ref.

ref.

3. Dermsr pneFERENcEs

Dental behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale I median)

Personal¡ty sub-scale

Lower preference (scale > median)

Higher preference (scale I median)

General behavlour sub-scale

Lower preference (scale > median)

Higher prelerence (scale < median)

Finance sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

4. DE}rNST CHARACTERISTICS

Sex of dent¡st

Male dent¡st

Female dentist

Age of dentist

20-29 y€ars

30-39 years

40-49 years

50+ years ref . Lower SES (index < median: 1029) 
(') *0'76 (0'66'0.88)

(a) main private practice; (b) dentate palients aged lSyearsormore
'(P<0.05); -.(P<0.01)
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from service log; (c) more disadvantaged postcode areas



Table 4.71 presents the dentist level Poisson regression model for periodontic

services. Significant effects were observed for dentist, practice and patient factors.

Higher agreement with the Dental behaviour sub-scale was negatively associated

with periodontic rates (RR=0.39) while higher agreement with the General behaviour

sub-scale was positively associated with periodontic sen¡ices (RR=3.93). Dentist age

was also associated with periodontic services, with those aged 30-39 years having

higher rates (RR=2.2L) than those aged 50 years or older.

Among the significant practice factors, those dentists with shorter waiting times for

an appointment (RR=0.53) and lower numbers of non-dentist staff (RR=0.49) had

lower rates of periodontic services. However, dentists who had fewer patient visits

per year had higher rates (RR=2.30) of periodontic services compared to those with

greater numbers of patient visits per year.

The Index of Relative Socio-economic Disadvantage was the only patient factor

significantly associated with periodontic service rates. Dentists who had a higher

proportion of patients from lower socio-economic areas had lower rates (RR=0.32) of

periodontic services compared with dentists with lower proportions of patients from

low socio-economic areas.
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Table 4.71: Poisson regression model of periodontic services

¡ndependent var¡able Rate Rat¡o (95% Cl) lndependent varlable (cont) Rate Rat¡o (9570 Cl)

DENTIST FACTORS PRACTICE FACTORS O

1. TREATTúEIffcHolcE

Treatment choice cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRACNCE BELIEFS

lnformat¡on glvlng scale

Lower belief (scale > median)

Higher belief (scale s median)

Prevent¡ve orlentatlon scale

Lower belief (scale > median)

Higher belief (scale < median)

Pat¡ent lnfluence scale

Lower belief (scale > median)

Higher belief (scale < median)

0.79 (0.41-1.51)

1.22 (0.68-2.1s)

ref.

ref.

0.7r (0.,1+1.18)

ref.

0.63 (0.37-1.08)

ref.

0.e3 (0.56-1.s3)

ref.

*0.39 (0.21-0.74)

ref.

0.86 (0.46-1.60)

ref.

*3.93 (2.00-7.74)

ref.

0.94 (0.s3-1.66)

1.43 (0.62-3.30)

ref.

2.02 (0.78-5.25')

.2.21 (1.02-4.81)

1.97 (0.97-3.99)

Type of pract¡ce

Solo practice

Non-solo practice

Geographlc locatlon

Cap¡tal city

Non-capital

Number of dent¡sts

Higher (> median: I dentist)

Lower (l median:1 dentist)

Waitlng time for aPPo¡ntment

Longer (> median:4.0 daYs)

Shorter (S median:4.0 daYs)

Number of non{entist staff

Higher (> median: 2.11 statf)

Lower (< median: 2.11 staff)

Number of patlents Per Year

Higher (> median:2,664 Patients)

Lower (3 median:2,664 Patients)

1.4O (0.77-2.s7)

ref.

1.16 (o.so-2.69)

ref.

ref.

0.74 (0.38-1.42)

ref.

.0.53 (0.31-0.90)

ref.

*0.4s (0.2s-0.83)

rct.

"2.30 (1.34-3.95)

1.O3 (0.62-1.72)

ref.

0.s3 (0.s6-1.55)

ref.

0.63 (0.36-1.10)

ref.

1.33 (0.79-2.23)

ref.

0.81 (0.47-1.39)

ref.

1.04 (0.62-1.73)

ref.

ref.

3. DENflSTPREFERENCES

Dental behavlour sub'scale

Lower prelerence (scale > median)

Higher preference (scale < median)

Personallty suÞscale

Lower preference (scale > median)

Higher preference (scale < median)

General behavlour sub'scale

Lower preference (scale > median)

Higher preference (scale < median)

Finance sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

4. DE¡msr cHARAcrERlsrlcs

Sex of dentist

Male dentist

Female dentist

Age of dentist

20-29 years

30-39 years

40-49 years

50+ years

PAT¡ENT FACÎORS O)

Proportion of emergencles

Higher (> median:23%")

Lower (l median:23%)

Proportion insu¡ed Patlents

Higher (> median:50%)

Lower (l median: 50%)

Proport¡on of patlents 25144 years

Higher (> medianl' 42"/o)

Lower (S median:42"/")

Proport¡on with decayed teeth

Higher (> median: 56%)

Lower (< median:56%)

Proportion of new Pat¡ents

Higher (> median: 9%)

Lower (< median: 9%)

Proportion with dentures

Higher (> median: 20olo)

Lower (< median:20%)

Proport¡on d¡sadvantaged areas

Higher SES (index > median: 1029)

ref. Lower SES (index < median: 1 029) þ) .-0.32 (0'16-0-62)

(a) main private practice; (b) dentate patients aged 18 years or more
.(P<0.05); '-(P<0.01)

1.69

from service log; (c) more disadvantaged postcode areas



Table A.72ptesents the dentist level Poisson regtession model for extraction services.

Significant effects were observed for dentist, practice and patients factors. Dentists

with higher agreement with the Patient influence scale had higher rates of extraction

(RR=1.32) than dentists with lower agreement ratings with the scale, as did dentists

with higher agreement with the Personality sub-scale for dentist preferences for

patients (RR=2.14). Dentists aged 40-49 years had lower rates of extraction (RR=0.67)

compared with dentists aged 50 years or more.

Number of other dentists working in the main private practice was the only

significant practice factor. Dentists who worked with fewer other dentists had a

Iower rate of extraction (RR=0.65) than those who worked with a higher number of

other dentists.

All the patient factors were significantly associated with extraction rates. Dentists

with higher proportions of emergenry visits (RR=1.34), patients aged 25-M years

(RR=1.35), patients with decayed teeth (RR=1.33), new patients (RR=1.54), patients

with dentures (RR=L.39), and patients from low socio-economic areas (RR=2.06) had

higher rates of extraction. Dentists with higher proportions of insured patients

(RR=0.59) had lower rates of extraction.
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Table 4.722 Poisson regression model of extraction seruices

lndependent varlable Rate Ratlo (95o/o Cl) lndependent varlabte (cont') Rate Rat¡o (95% CD

DENTIST FACTORS

1. TREATilEI'ITCHOICE

Treatment cholce cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRAcncE BEL]EFS

lnformatlon glvlng scale

Lower belief (scale > median)

Higher belief (scale < median)

Preventlve or¡entatlon scale

Lower belief (scale > median)

Higher belief (scale < median)

Pat¡ent lnlluence scale

Lower belief (scale > median)

Higher belief (scale < median)

3. DElmSf PREFERENCES

Dental behavlour sub.scale

Lower preference (scale > median)

Higher preference (scale < median)

Personallty sub-scale

Lower preference (scale > median)

Higher preference (scale I median)

General behaviour suÞscale

Lower preference (scale > median)

Higher preference (scale s median)

F¡nance sub-scale

Lower preference (scale > median)

Higher preference (scale s median)

4. DEñmsT CHARACTERISNCS

Sex of dentlst

Male dent¡st

Female dentist

Age of dent¡st

20-29 years

30-39 years

40-49 years

50+ years

PRACNCE FACTORSO'

0.81 (0.s6-1.1s)

1.35 (0.s8-1.84)

ref.

ref.

0.87 (0.66-1.14)

ref.

0.7/ (0.58-1.02)

ref.

'1.32 (1.01-1.73)

ref.

0.71 (0.4e-1.01)

ref.

*2.'t4 (1.50-3.06)

ref.

0.90 (0.65-1.26)

rcf.

1.04 (0.76-1.41)

1.27 (0.88-1.84)

ref.

0.84 (0.s3-1.33)

0.87 (0.61-1 .24)

'0.67 (0.47-0.9s)

ref.

Type of pfect¡ce

Solo practice

Non-solo practice

Geographic locat¡on

Capital city

Non-capital

Number of dentists

Higher (> median: 1 dentist)

Lower (s median:1 dentist)

Walt¡ng t¡me for appointment

Longer (> median:4.0 days)

Shorter (< median:4.0 days)

Number of nondent¡st staff

Higher (> median: 2.1 1 staffl

Lower (< median: 2.11 staff)

Number of pat¡ents per year

Higher (> median:2,6@1 patients)

Lower (< median:2,664 pat¡ents)

PATIENT FACÎORS Þ)

Proportion of em€rgenc¡es

Higher (> median:237"1

Lower (S median: 23%)

Proport¡on ¡nsured pat¡ents

Higher (> median: 50%)

Lower (< median: 50%)

Proport¡on of patlents 25-44 years

Higher (> median: 42o/"1

Lower (s median:42o/"1

Proportion w¡th decayed teeth

Higher (> median: 56%)

Lower (s median:56%)

Proportion of new patients

Higher (> median: 9%)

Lower (S median: 9%)

Proportion w¡th dentures

Higher (> median: 20%)

Lower (S median:20%)

Proportion disadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index s median: 1029) þ)

1.01 (0.73-1.39)

rel.

0.86 (0.62-1.18)

ref.

ref.

.0.65 (0.46-0.91)

ref.

r.3r (0.99-1.74)

ref.

1.03 (0.78-1.37)

ref.

1.32 (o.se-l.76)

'1.34 (1 .03-1 .74)

rel.

.'0.59 (0.,14-0.79)

ref.

.1.35 (1.02-1.79)

ref.

'1.33 (1.01-1.75)

ref.

.1.54 (1.15-2.06)

ref.

'1.39 (1.05-1.83)

ref.

ref.

*2.06 (1.50-2.83)

(a) main private pract¡ce; (b) dentate patients aged 18 years or more from service log;
-(P<0.05); '-(P<0.01 )
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Table 4.73 presents the dentist level Poisson regression model for endodontic

sen¡ices. Significant effects were observed for dentist and patient factors, but not for

practice factors. Among the significant dentist factors, those dentists who had a

higher agreement rating on the Patient influence scale had higher rates (RR=t.2fl of

endodontic services than those with lower agreement scores. FIowever, dentists with

higher agreement with the General behaviour sub-scale had lower rates (RR=0.59) of

endodontic services. Younger dentists had higher endodontic rates than older

dentists, with the highest rates among those aged20-29 years (RR=2.34) followed by

those aged 30-39 years (RR=1.73) compared with those aged 50 years or more.

Among the significant patient factors, dentists who had higher proportions of

patients with insurance (RR=L.25), who were new (RR=1,.29) artd who were from low

socio-economic areas (RR=1.27) had higher rates of endodontic services. Dentists

who had higher proportions of patients aged 254 years had lower rates of

endodontic services (RR=0.77).
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Table 4.73: Poisson regression model of endodontic services

lndependent variable Rate Ratlo (95% Gl) lndePendent varlable (cont.) Rate Rat¡o (9570 CD

DENTIST FACTORS

1. TREATilE¡ÍÎCHOICE

Treatment cholce cluster

Patient cluster

Cost cluster

Oral heallh cluster

2. PRACTflCE BELIEFS

Informatlon glving scale

Lower belief (scale > median)

Higher belief (scale < median)

Preventive orientation scale

Lower belief (scale > median)

Higher belief (scale < median)

Pat¡€nt lnfluence scale

Lower belief (scale > median)

Higher belief (scale s median)

3. DEIMST PREFERENCES

tÞntal behav¡our sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Personallty sub-scale

Lower preference (scale > median)

Higher preference (scale 
-< 

median)

General behavlour sub-scale

Lower preference (scale > median)

H¡gher preference (scale < median)

F¡nance sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

4. DENnST CHARACTERIST]CS

Sex of dentist

Male dentist

Female dentist

Age of dentist

20-29 years

30-39 years

40-49 years

50+ years

PRACTICE FACTORS (.,

0.97 (0.75-1.26)

o.8s (0.65-1.10)

ref.

ref.

o.gs (0.77-1.17)

ref.

1.13 (0.sG1.42)

ref.

'1.25 (1.004-1.54)

ref.

1.15 (0.88-1.51)

¡el.

1.25 (0.eÈ1.62)

ref.

"0.59 (0.46-0.2)

ref.

1.02 (0.81-1.2s)

1.0s (0.79-1.38)

ref.

*2.34 (1.63-3.35)

*1.73 (1.28-2.U)

1.31 (0.96-1.78)

rcl'

Type of practlce

Solo practice

Non-solo practice

Geographlc locat¡on

Capital city

Non-capital

Number of dentists

Higher (> median: 1 dentist)

Lower (< median:1 dentist)

Walting tlme for aPpo¡ntment

Longer (> median:4.0 daYs)

Shoder (l median:4.0 daYs)

Number of non-dentlst staff

Higher (> median: 2.11 staff)

Lower (< med¡an: 2.11 staff)

Number of pat¡ents per year

Higher (> median:2,6dt Patients)

Lower (< median:2,6ô4 Patients)

PATIENT FACTORS O)

Proportion of emergenc¡es

Higher (> median: 23%)

Lower (< median:23%)

Proportion lnsured Pat¡ents

Higher (> median: 50%)

Lower (< median:50%)

Proport¡on of patients 25144 years

Higher (> median:.421"1

Lower (l median;42Y")

Proportion with decayed teeth

Higher (> median: 56%)

Lower (< median: 56%)

Proportion ol new patients

Higher (> median: 9%)

Lower (< median:9%)

Proport¡on with dentures

Higher (> median: 20olo)

Lower (< median: 20%)

Proportion disadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index < median: 1029) þ)

1.01 (0.79-1.29)

rel.

1.2s (o.ss-l.63)

ref.

ref.

0.8s (0.65-1.10)

ref.

1.08 (0.86-1.34)

ref.

1.17 (0.94-1.45)

rel.

1.04 (0.83-1.30)

1.12 (0.91-1.38)

ref'

'1.2s (1.01-1.s4)

rel.

.0.77 (0.62-0.95)

ref'

1.22 (0.98-1.51)

¡el.

-1 .29 (1 .03-1 .61)

ref.

1.01 (0.81-1.26)

¡el.

ref.

.1.27 (1.01-1.58)

(a) main private pract¡ce; (b) dentate patients aged 18 years or more
-(P<0.05); "(P<0.01)
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Table 4.74presents the dentist level Poisson regression model for restorative services.

Significant effects were observed for dentist and patient factors. Among the dentist

factors those dentists who were classified in the Patient cluster for the treatment

choice items had a higher rate (RR=1.19) of restorative services compared to the

reference category of dentists classified in the Oral health cluster. Dentists with

higher agreement ratings on the Preventive orientation scale had higher rates

(RR=1.16) of restorative services, as did dentists with higher agreement ratings on

the Finance sub-scale (RR=1.20). Dentists aged 30-39 years had higher restorative

rates (RR=1.24) than dentists aged 50 years or older.

Among the significant patient factors, dentists with higher proportions of insured

patients (RR=1.12) and patients with decayed teeth (RR=1.34) had higher rates of

restorative services. Lower rates of restorative services were observed for dentists

with a higher proportion of emergency visits (RR=0.90).
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Table 4.74: Poisson regression model of restorative services

Independent varlable Rate Rat¡o (95% Cl) lndependent var¡able (cont.) Rate Rat¡o (95% Cl)

DENTIST FACTORS

1. TREATI,EÑÎ CHOICE

Treatment choice cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRAcinCE BELIEFS

lnformatlon givlng scale

Lower belief (scale > median)

Higher belief (scale < median)

Preventlve or¡entatlon sca¡e

Lower belief (scale > median)

Higher belief (scale < median)

Patlent Inf luence scale

Lower belief (scale > median)

Higher belief (scale I median)

3. DEiffIST PREFERENCES

Dental behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Personallty sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

General behaviour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Flnance suÞscale

Lower preference (scale > median)

Higher preference (scale s median)

4. DENnsr cHARAcrERtsTlcs

Sex of dentlst

Male dentist

Female dentist

Age of dent¡st

20-29 years

30-39 years

40-49 years

50+ years

PRACÎICE FACÎORS Gù

*1.19 (1.06-1.33)

1.01 (0.8e-1.13)

ref.

ref.

0.96 (0.87-1.06)

ref.

*1.16 (1.04-1.28)

ref.

1.0s (0.s6-1.16)

rel.

0.96 (0.85-1.08)

ref.

1.02 (0.e1-1.1s)

rel.

0.8s (0.7s-1.003)

ref.

*1.20 (1.08-1.33)

0,93 (0.81-1.07)

ref.

1.08 (0.91-1.28)

*1.24 (1.08-1.41)

1.06 (0.93-1.20)

¡e'|.

Type of practlce

Solo practice

Non-solo practice

Geographlc locatlon

Capital city

Non-capital

Number of dentists

Higher (> median: 1 dentist)

Lower (3 median:1 dentist)

Walting tlme for apPo¡ntment

Longer (> median:4.0 daYs)

Shorter (l median:4.0 days)

Number of non.dentlst staff

Higher (> median: 2.'l 1 staff)

Lower (l median: 2.11 staff)

Numbe¡ of patients Per Year

Higher (> med¡an: 2,6ô4 Patients)

Lower (< median:2,664 Patients)

PAIIENT FACTORS O)

Proportion of emergencies

Higher (> median: 23%)

Lower (< median: 23%)

Proportion insured Pat¡ents

Higher (> median: 50%)

Lower (< median: 50%)

Proport¡on of patients 25.44 years

Higher (> median; 42o/o)

Lower (< median;42"/o)

Proportion with decayed teeth

Higher (> median: 56%)

Lower (s median: 56%)

Proportion of new patlents

Higher (> median: 9%)

Lower (< median: 9%)

Proportlon w¡th dentures

Higher (> median: 20%)

Lower (S median:20%)

Proportion d¡sadvantaged areas

Higher SES (index > med¡an: 1029)

Lower SES (index < median: 1029) þ)

0.91 (0.81-1.01)

ref.

0.94 (0.83-1.07)

rel.

ref.

1.08 (0.96-1.22)

ref.

0.95 (0.86-1.05)

ref.

o.ss (0.86-1.05)

rel.

o.gt (0.82-1.003)

'0.90 (0.82-0.99)

rcf.

'1.12 (1.01-1.23)

ref.

1.os (0.e6-1.16)

ref.

*1.9 (1.21-1.47)

ref.

1.oo (0.s1-1.11)

ref.

0.97 (0.88-1.07)

ref.

ref.

0.s0 (0.81-1.002)

(a) main private practice; (b) dentate patients aged 18 years or more from service log;
-(P<0.05); -'(P<0.01)
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Table 4.75 presents the dentist level Poisson regression model for crown and bridge

services. There were significant effects for both dentist and patient factors. Among

the significant dentist factors, there were higher rates of crown and bridge services

for those dentists with higher agreement ratings on the Information giving scale

(RR=1.45) and also the Preventive orientation scale (RR=1.33), but lower rates of

crown and bridge services for dentists with higher agreement on the Patient

influence scale (RR=0.73). Dentists aged 20-29 years had lower rates of provision of

crowrl and bridge services (RR=0.42) and dentists aged 4049 years had higher crowrr

and bridge rates (RR=1.39) compared to dentists aged 50 years or older.

The only significant effect among the patient factors occurred for proportions of

patients with decayed teeth. Dentists with higher proportions of patients with

decayed teeth had lower rates of crown and bridge services (RR=0.74).

176



Table 4.75: Poisson regression model of crown and bridge services

lndependent varlable Rate Rat¡o (95% Cl) tndependent variable (cont.) Rate Ratlo (957. CD

DENTISÎ FACTORS

1. TREATilE]IT CHOICE

Treatment cholce clustel

Patient cluster

Cost cluster

Oral health cluster

2. PRASNCE BELIEFS

Information glvlng scale

Lower belief (scale > median)

Higher belief (scale 3 median)

Preventlve orlentatlon scale

Lower belief (scale > median)

Higher belief (scale < median)

Pat¡ent lnfluence scale

Lower belief (scale > median)

Higher belief (scale < median)

3. DElfflST PREFERENCES

Dental behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Personallty suÞscale

Lower preferenc€ (scale > median)

Higher preference (scale 3 median)

General behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

F¡nance sub-scale

Lower preference (scale > median)

Higher preference (scale s median)

4. DEirnsf cHARAcrERlsrcs

Sex of dentist

Male dentist

Female dentist

Age of dentist

20-29 years

30-39 years

40-49 years

50+ years

PFACNCE FACTORS O

1.11(0.82-1.50)

1 .26 (0.94-1.68)

ref.

ref.

*1.4s (1.12-1.88)

ref.

'1.33 (1.01-1.75)

ref.

'0.73 (0.57-0.e3)

ref.

1.01 (0.74-1.38)

¡el.

1.04 (0.78-1.40)

¡el.

0.96 (0.71-1.31)

ref'

0.97 (0.74-1.28)

1.33 (0.86-2.0s)

rel.

.'0.42 (0.22-0.80)

1 .07 (0.76-1 .s1)

.1.39 (1.02-1.88)

ref.

Type of pract¡ce

Solo practice

Non-solo practice

Geographlc locatlon

Capital city

Non-capital

Number of dentists

Higher (> median: 1 dentist)

Lower (< median:1 denlist)

Waltlng time tor appo¡ntment

Longer (> med¡an:4.0 days)

Shorter (l median:4.0 daYs)

Number of non-dentlst staff

Higher (> med¡an: 2.1 1 stafÐ

Lower (s median: 2.11 staff)

Number of pat¡ents Per Year

Higher (> median: 2,6611 Patients)

Lower (< med¡an: 2,664 Patients)

PATIENT FACTORS O)

Proportlon of emergenc¡es

Higher (> median:23%)

Lower (S median:23%)

Proportion insured Patients

Higher (> median:50%)

Lower (S median:50%)

Proport¡on of patients 25144 years

Higher (> median;42V")

Lower (< median;421")

Proportion with decayed teeth

Higher (> median:56%)

Lower (l median: 56%)

Proportion of new pat¡ents

Higher (> median: 9%)

Lower (< median: 9old

Proportion w¡th dentures

Higher (> median: 20%)

Lower (< median:20olo)

Proportion disadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index 3 median: 1029) þ)

1.32 (0.99-1.7s)

rel.

1.14 (0.7s-1.63)

ref.

ref.

o.e3 (0.66-1.30)

ref.

0.88 (0.68-1.14)

ref.

1.15 (0.8s-1.4s)

ref.

0.e7 (0.75-1.2s)

0.98 (0.76-1.26)

ref.

1.11 (0.86-1.42)

ref.

0.94 (0.72-1.23)

ref.

.0.74 (0.57-0.95)

ref.

1.10 (0.84-1.43)

ref.

0.s5 (0.74-1.23)

ref.

ref.

0.76 (0.s8-1.02)

(a) main private practice; (b) dentate patients aged 18 years or more
-(P<0.05); '.(P<0.01 )
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Table 4.76 presents the dentist level Poisson regression model for prosthodontic

services. Significant effects were observed for dentist, practice and patient factors.

Dentists classified in the Cost cluster from the treatment choice items had higher

rates of prosthodontic services (RR=1.52) than dentists classified in the Oral health

cluster. Dentists with a higher agreement rating on the Information giving scale had

lower rates (RR=0.74) of prosthodontic sen¡ices than those with lower agreement

ratings. However, higher rates of prosthodontic services were observed for dentists

with higher agreement ratings on the Preventive orientation (RR=1.47) artd Patient

influence scales (RR=1.38). Dentists with a higher agreement rating on the

Personality sub-scale for dentist preferences had higher rates (RR=1.40) of

prosthodontic services, while dentists with a higher agreement rating on the Finance

sub-scale had lower prosthodontic service rates (RR=0.75). Dentists aged 40-49 years

had higher rates (RR=1.98) of prosthodontic services.

Among the significant practice factors, dentists at capital city locations had lower

rates (RR=0.71) of prosthodontic services than those at non-capital locations. Dentists

with shorter waiting times for an appointment had higher prosthodontic services

rates (RR=1.40) than dentists with longer waiting times.

Among the significant patient factors, there were higher rates of prosthodontic

services among dentists who had higher proportions of insured patients (RR=1.63)

and patients with dentures (RR=3.52). There were lower rates of prosthodontic

services among dentists who had higher proportions of patients with decayed teeth

(RR=0.69).
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Table 4.76: Poisson regression model of prosthodontic services

independent varlable Rate Rat¡o (9570 Cl) lndependent varlable (cont.) Rate Rat¡o (95% cD

DENTIST FACTORS

1. TREATüEÑT CHOICE

Treatment cholce cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRACNCE BELIEFS

Information glvlng scale

Lower belief (scale > median)

Higher belief (scale < median)

Preventlve orlentatlon scale

Lower belief (scale > median)

Higher belief (scale < median)

Patlent influence scale

Lower belief (scale > median)

Higher belief (scale < median)

3. DE¡MST PREFERENCES

Dental behaviour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Personality sub-scale

Lower prelerence (scale > median)

Higher preference (scale I median)

General behavlour sub-scale

Lower prelerence (scale > median)

Higher preference (scale < med¡an)

Flnance sub-scale

Lower preference (scale > median)

Higher preference (scale S median)

4. DEÑNST CHARACTERISTICS

Sex of dent¡st

Male dentist

Female dentist

Age of dentist

20-29 yeaß

30-39 years

40-49 years

50+ years

PRACNCE FACÎORSGù

1.20 (0.88-1 .63)

"1.s2 (1.13-2.0s)

ref.

ref.

-0.74 (0.58-0.96)

ref.

*1.47 (1 .1 1-1 .s4)

ref.

'1.38 (1.07-1.78)

rc1.

1.13 (0.82-r.s6)

ref.

'1.40 (1 .03-1.91)

ref.

0.s6 (0.70-1.32)

ref.

.0.75 (0.56-0.99)

1.1s (0.77-'1.72,

ref.

0.86 (0.49-1.50)

1.37 (0.s6-1.97)

*1.98 (1 .4-2.71)

¡e't.

Type of practlce

Solo practice

Non-solo praclice

Geographic locatlon

Capital city

Non-capital

Number of dentists

Higher (> med¡an: 1 dentist)

Lower (< median:1 dentist)

Walt¡ng tlme for aPPolntment

Longer (> median:4.0 days)

Shorter (s median:4.0 daYs)

Number of nondent¡st staff

Higher (> median: 2.'l 1 statf)

Lower (< median: 2.11 staff)

Number of patlents Per Year

Higher (> median:2,6ô4 Patients)

Lower (< median: 2,6ô4 Patients)

PATIENT FACTORS F)

Ploport¡on of emergencles

Higher (> median:23%)

Lower (l median:23%)

Proportion ¡nsured pat¡ents

Higher (> median: 50%)

Lower (< median:50%)

Proportion of pat¡ents 25144 years

Higher (> median: 42"/o\

Lower (s median:42V")

Proport¡on w¡th decayed teeth

Higher (> median: 56%)

Lower (< median:56%)

Proportion of new pat¡ents

Higher (> median: 9%)

Lower (l median: 9old

Proportion w¡th dentures

Higher (> median:20%)

Lower (S median:20%)

Proportion disadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index < median: 1029) þ)

1.35 (0.99-1.84)

ref.

'0.71 (0.51-0.e7)

ref.

ref.

0.79 (0.5s-1.13)

ref.

-1.40 (1.06-1.85)

ref.

1.21 (0.s3-1.ss)

ref.

0.e5 (0.73-1.24)

0.94 (0.72-1.21)

ref.

"1.63 (1.24-2.151

ref.

0.96 (0.73-1.2s)

ref.

"0.69 (0.s3-0.90)

ref.

1.13 (0.86-1.48)

ref.

*3.52 (2.62-4.72)

ref.

rel.

1.32 (0.97-1.7e)

(a) main private practice; (b) dentate patients aged 18 years or more
.(P<0.05); '.(P<0.01)
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Table 4.77 presents the dentist level Poisson regression model for

general/miscellaneous services. Significant effects were observed for dentist, practice

and patient factors. Among the significant dentist factors, there were higher rates of

general/miscellaneous services among dentists who had a higher agreement rating

on the Dental behaviour sub-scale (RR=1.72), but a lower rates of general services

among dentists who had a higher agreement rating on the Finance sub-scale

(RR=0.66). Dentists aged 30-39 years had lower rates of general services (RR=0.53)

compared with dentists aged 50 years or more.

Among the significant practice factors, there were lower rates of general services for

dentists who had shorter waiting times for an appointment (RR=0.68). There were

also lower general services rates for dentists who worked with lower numbers of

non-dentist staff members (RR=0.49).

The only significant patient factor associated with general services was the Index of

Relative Socio-economic Disadvantage. Dentists who had more patients from low

socio-economic areas (i.e., a lower index value across the patients they treated) had

lower rates (RR=0.55) of general services.
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Table 4.772 Poisson regression model of generaUmiscellaneous services

lndependent varlable Rate Rat¡o (95% Cl) lndopendent variable (cont) Rate Rat¡o (957' Cl)

DENTISÎ FACTORS

1. TREATI/IENTCHOICE

Treatment cho¡ce cluster

Patient cluster

Cost cluster

Oral health cluster

2. PRACNCE BELIEFS

lnformat¡on glvlng scale

Lower belief (scale > median)

Higher belief (scale S median)

Preventlvs ol¡entatlon scale

Lower belief (scale > median)

Higher belief (scale S median)

Lower belief (scale > median)

Higher belief (scale < median)

3. DEirnST PREFERENCES

Dental bshavlour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Personallty sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

General behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

Flnance sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

4. DENNST CHARACTERISTICS

Sex of dent¡st

Male dentist

Female dentist

Age of dentist

20-29 years

30-39 years

40-49 years

50+ years

PRACTICE FACTORS F¡

0.71 (0.46-1.10)

0.s8 (0.64-1.4s)

rcí'

ref.

0.79 (0.s6-1.12)

reÍ.

o.ee (0.67-1.4s)

ref.

0.88 (0.62-1.24)

ref.

'1.72 (1.12-2.62'

ref.

0.77 (0.51-1.16)

ref.

0.85 (o.ss-1.30)

ref.

.0.66 (0.46-0.97)

1.04 (0.61-1.7s)

rel.

0.79 (0.¿14-1.40)

'0.s3 (0.33-0.87)

0.73 (0.46-1.15)

¡el.

Type of pract¡ce

Solo practice

Non-solo practice

Geograph¡c locat¡on

Capital city

Non-capital

Number of dênt¡sts

Higher (> median: 1 dentist)

Lower (< median:1 dent¡st)

Waiting time for appolntment

Longer (> median:4.0 daYs)

Shorter (l median:4.0 daYs)

Number of nondentist staff

Higher (> median: 2.1 1 statf)

Lower (< median: 2.11 staff)

Number of patients per year

Higher (> median:2,664 Pat¡ents)

Lower (l median:2,6il patients)

PAT¡ENÎ FACTORS A'

Proportion of emergencies

Higher (> median: 23"/")

Lower (l median:23%)

Proport¡on insured patlents

Higher (> median:50%)

Lower (l median:50%)

Proport¡on of patients 25144 years

Higher (> mediarr 42"/"1

Lower (S median;42o/")

Proport¡on w¡th decayed teeth

Higher (> median: 56%)

Lower (s median: 56%)

Proportion of new patlents

Higher (> median: 9%)

Lower (l median: 9old

Proportion with dentures

Higher (> median: 20%)

Lower (< median:20%)

Proport¡on d¡sadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index S median: 1029) G)

0.71 (0.48-1.05)

ref.

0.69 (0.,1{l-1.11)

ref.

ref.

1.31 (0.8s-2.01)

ref.

'0.68 (0.47-0.98)

ref.

*0.49 (0.34-0.71)

ref.

1.42 (0.99-2.0s)

1.00 (0.71-1.42)

ref.

0.9e (0.69-1.42)

ref'

0.93 (0.41-1.34)

ref.

1.06 (0.74-1.s2)

ref.

1.19 (0.82-1.74)

ref.

1.30 (0.90-1.87)

ref.

ref.

"0.5s (0.36-0.84)

(a) main pr¡vate pract¡ce; (b) dentate patients aged 18 years or more
-(P<0.05); '.(P<0.01)
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Table 4.78 presents the dentist level Poisson regression model for total services per

visit. Significant effects were observed for dentist, practice and patient factors.

Among the significant dentist factors, those dentists who had a higher agreement

rating on the Dental behaviour sub-scale had higher total service rates (RR=1.09)

than dentists with a lower agreement rating. Dentists aged less than 50 years of age

all had higher rates of total services (RR=L.L3) compared with dentists aged 50 years

or mote.

The only significant practice factor associated with total services was number of non-

dentist staff. Dentists who worked with lower numbers of non-dentist staff members

had lower rates of total services (RR=0.94) compared with those who worked with

higher numbers of non-dentist staff.

Among the significant patient factors, dentists with a higher proportion of insured

patients had higher rates of total services (RR=1.09). Dentists who had more patients

from low socio-economic areas had lower rates of provision of total services

(RR=0.94) compared to dentists with less patients from disadvantaged areas.
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Table 4.78: Poisson regression model of total sewices per visit

independent variable Rate Ratlo (95% CD ¡ndependent varlable (cont.) Hate Rat¡o (95% Cl)

DENTIST FACTORS

1. TREATilENT CHO]CE

Treatment choice clustel

Patient cluster

Cost cluster

Oral health cluster

2. PRACNCE BEL]EFS

Informatlon glvlng scale

Lower belief (scale > median)

Higher belief (scale < median)

Preventlve or¡entat¡on scale

Lower belief (scale > median)

Higher belief (scale s median)

Pat¡ent Influence scale

Lower belief (scale > median)

Higher belief (scale I median)

3, DE¡InST PREFERENCES

lþntal behavlour sub-scale

Lower preference (scale > median)

Higher preference (scale S median)

Personality sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

General behaviour sub-scale

Lower preference (scale > median)

Higher preference (scale < median)

F¡nance sub-scale

Lower preference (scale > median)

Higher preference (siale S median)

4. DE¡rnsT GHARACTERISTIqS

Sex of dent¡st

Male dentist

Female dentist

Age of dent¡st

20-29 years

30-39 years

40-49 years

50+ years

PRACTICE FACTORSC)

1.04 (0.e8-1.11)

1.04 (0.98-1.11)

ref.

ref.

0.s6 (0.91-1.01)

ref.

1.os (0.99-1.f 1)

ref.

1.04 (0.99-1.0e)

ref.

-1.09 (1.02-1.16)

ref.

1.03 (0.96-1.0e)

rel.

o.es (0.89-1.01)

¡eÍ.

0.99 (0.93-1.0s)

0.98 (0.91-1.06)

ref.

*1.'t3 (1.03-1.24)

*1.13 (1.0s-1.21)

*1.'t3 (1.06-1.21)

rcf.

Type of practlce

Solo practice

Non-solo practice

Geographic locat¡on

Capital city

Non-capitral

Number of dentists

Higher (> median: 1 dentist)

Lower (( median:1 dentist)

Walting time for appo¡ntment

Longer (> median:4.0 daYs)

Shorter (< median: 4.0 daYs)

Number of non{ent¡st staff

Higher (> median: 2.1'l staff)

Lower (l median: 2.11 staff)

Number ot pat¡ents per year

Higher (> median: 2,6ô4 Patients)

Lower (< median:2,664 Patients)

PATIENT FACTORS O)

Propon¡on of emergencies

Higher (> median: 23%)

Lower (l median:23"/ol

Proportlon insured Patients

Higher (> median:50%)

Lower (S median:50%)

Proportion of Pat¡ents 25-44Yeaß

Higher (> medianl. 42o/o)

Lower (< median:42o/"1

Proport¡on with decayed teeth

Higher (> median: 56%)

Lower (< median:56%)

Proportion of new patients

Higher (> median:9%)

Lower (< median:9%)

Proportion w¡th dentures

Higher (> median: 20%)

Lower (< median:20%)

Proportion disadvantaged areas

Higher SES (index > median: 1029)

Lower SES (index < median: 1029) þ)

0.98 (0.92-1.04)

ref.

1 .05 (0.98-1.12)

ref.

ref'

0.e6 (0.90-1.02)

ref.

1.03 (0.97-1.08)

ref.

'0.94 (0.89-0.99)

ref.

1.0s (0.99-1.11)

0.96 (0.91-1.01)

ref.

*1.09 (1.04-1.1s)

ref.

0.98 (0.93-1.03)

ref.

1.02 (0.97-1.08)

ref.

1.0s (o.ee-1.11)

¡e't.

1.01 (0.96-1.07)

ref.

ref.

'0.s4 (0.8s-0.e9)

(a) main private pract¡ce; (b) dentate patients aged '18 years or more
-(P<0.05); "(P<0.01)
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Consistency of effects across model types

Table 4.79 presents the pattem of statistically significant associations of services with

the set of independent variables for diagnostic, preventive, periodontic and

extraction services across the different model types of Poisson regression and

ordinary least squares regression. The details of the effects for the Poisson models

were presented in the previous tables in this section. For details of the other models

see Appendix G (Ordinary least squares models: dentist-level).

Diagnostic services showed consistent effects across the two models for the Dental

behaviour sub-scale, number of patient visits per year, and proportion of new

patients. The Poisson regression model also found significant effects for the Finance

sub-scale, age of dentist, practice type and number of non-dentist staff. Preventive

services showed consistent effects across the two model fypes for the Dental

behaviour sub-scale, sex of dentist, proportion of emergency visits, patients with

decayed teeth, and patients from disadvantaged areas. The Poisson regression model

also showed significant effects for age of dentist, type of practice, geographic

location, proportion of insured patients, new patients and patients with dentures.

Periodontic services were not significant for the linear model. The Poisson model had

significant effects for the Dental and General behaviour sub-scales, dentist age,

waiting time, non-dentist staff numbers, patient visits per year and disadvantage

index. Extraction services had consistent effects across the models for the Personality

sub-scale, emergency visits, insured patients, and patients from disadvantaged areas.

The Poisson model also included the Patient influence scale, dentist age, number of

dentists, patient age, decayed teetþ new patients, and patients with dentures. The

linear model included patient visits per year as a significant effect.
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Table 4.79: Summary of Poisson and OLS regression models (part 1)

Dlagnostlc Preventive

PR OLS

Periodontlc

PR OLS

Extraction

PR OLSoLsPR

DENTIST FACTORS:

1. Treatment choice

Treaünent choice: Patient cluster 
(')

Treatment choice: Cost cluster (')

2. Practice beliefs

lnformation giving scale e)

Preventive orientation scale @

Patient influence scale F)

3. Dent¡st preferences

Dental behaviour sub-scale ø

Personality sub-scale e)

General behaúour sub-scale e)

Finance sub-scale e)

4. Dent¡st character¡st¡cs

Male dentist (')

Dentist age: 2G29 years (')

Dentist age: 3(Þ39 years (')

Dentist age: 40-49 years(t)

PRACTICE FACTORS O'

Solo practice o

Capital city (')

Number of dentists (< median: 1.0) ø

Waiting time (< median:4.0 days) {')

No. non-dentist staff (s median: 2.1 1) 
('o)

Patients per year (< median: 2,664) 0o)

PATIENT FACTORS O'

Emergencies (> median: 23"/olFn

lnsured patients (> median: 50"/olr"l

Patientrs 25 - M yrs (> median: 42"/olf"t

Patients with decay (> median: 56%) ('o

New pat¡ents (> median: 97o)(")

Patients with dentures (> median: 2Ol"¡ t'"t

Disadvantaged patients (SES index) 
('a

ns

ns

ns

ns

ns

'(+)

ns

ns

.(-)

ns

ns

NS

.(+)

'c)
ns

ns

ns

.o

"(+)

ns

ns

ns

ns

.(+)

ns

ns

*'(-)

'(+)

ns

ns

NS

ns

ns

ns

ns

'(+)

ns

ns

ns

ns

ns

ns

ns

ns

ns

NS

ns

ns

'(+)

ns

ns

ns

ns

'(+)

ns

ns

"(+)

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

-(-)
ns

"(+)
ns

ns

ns

*(+)

ns

ns

ns

ns

ns

ns

-(+)

ns

ns

ns

'(-)

ns

ns

ns

ns

ns

ns

ns

ns

"(+)

"(+)

ns

ns

ns

ns

"(-)
"(+)

ns

"(-)
.(-)

.(-)

*c)

ns

ns

ns

'(-)
*c)

"(+)

ns

ns

NS

ns

t(+)

ns

"(+)
ns

ns

ns

ns

ns

'c)

ns

ns

'(-)

ns

ns

NS

'(+)
*G)

'(+)
.(+)

.(+)

.(+)

"(+)

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

*(+)

ns

ns

ns

"(+)

ns

ns

ns

ns

ns

ns

ns

ns

NS

NS

NS

ns

*(-)

*(-)

ns

ns

.(l

ns

ns

'G)

ns

ns

ns

ns

NS

ns

ns

ns

ns

ns

ns

ns

ns

ns

*'(+)

.G)

ns

ns

ns

NS

"(+)

P-value for model:

Adjusted R'¿

(a) main private practice; (b) dentate pat¡ents aged 18 years or more from service log

Reference categories: (1) oral health cluster; (2) scale > median (less agreement); (3) female dentists; (4) dentists aged 50+

years; (5) non-solo practice; (6) non-capital city; (7) number of dentists > median; (8) waiting time > median; (9) number of non-

dentist staff > median; (10) patients per year > median; (1 1) emergencies 3 median; (12) insured patients < median; (13)

patients aged2544 years < median; (14) patients with decayed teeth < median; (15) new patients < median; (16) patients with

dentures < median; (17) pat¡ents with index scores > median (from less disadvantaged postcode areas)

.(P<0.05); ..(P<0.01); ns (not significant)

5.20/" 13.zVo 2 1"/" 15.5%
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Table 4.80 presents the pattern of statistically significant associations of services with

the set of independent variables for endodontic, restorative, crown and bridge, and

prosthodontic services across the different model types of Poisson regression and

ordinary least squares regression. Endodontic sen¡ices showed no significant effects

in the linear model. The Poisson model showed significant effects for the Patient

influence scale, General behaviour sub-scale, age of dentist, insurance status, patient

age, new patients and disadvantage index.

Restorative services showed consistent effects across the two models for the Patient

treatnent droice cluster, Finance sub-scale, and proportion of patients with decayed

teeth. The Poisson model also found significant effects for the Preventive orientation

scale, age of dentist, emergency visits, and insurance status.

Crown and bridge services showed no significant effects in the linear model. The

Poisson model fot¡nd significant effects for the three practice belief scales, age of

dentist, and proportion of patients with decayed teeth.

Prosthodontic services exhibited consistent effects across the two models for capital

city location and proportion of patients with dentures. The Poisson model also found

significant effects for the Cost treatment choice cluster, the three practice belief scales,

the Personality and Finance sub-scales, age of dentist, waiting time for appointments,

insurance status, and proportion of patients with decayed teeth.
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Table 4.80: Summary of Poisson and OLS regression models (part 2)

Endodontic Rsstorat¡ve Crown/bridge Prosthodontic

PR OLS PR OLS PR OLS PR OLS

DENTIST FACTORS:

1. Treatment choice

Treatnent choice: Patient cluster (')

Treatnent choice: Cost cluster (')

2. Prac'tlce beliefs

lnformation giving scale e)

Preventive orientation scale e)

Patient influence scale 
(a

3. Dentlst preferences

Dental behaviour sub'scale ø

Personality sub-scale e)

General behaviour sub-scale ø

F¡nance sub-scale er

4. Dentlst character¡stlcs

Male dentist ß)

Dentist age: 20-29 years (')

Dentist age: 30-39 years (')

Dentist age:40-49 years (')

PRACNCE FACTORS C'

Solo practice(Ð

Capital city (')

Number of dentists (< median: 1.0) ø

Wa¡ting time (s median:4.0 days) 
(')

No. non-dentist statf (< median: 2.1 1) 
(')

Pat¡ents per year (l median: 2,664¡ t'or

PATIENT FACTORS O)

Emergencies (> median: 23oh)t"l

lnsured pat¡ents (> median:50%¡ n"t

Patients 25 - 44 yrs (> median: 42o/o) 
('l

Patients with decay (> median: 56%) 
('o

New patients (> median: 97o) 
(")

Patients w¡th dentures (> median: 2o"h¡t'"t

Disadvantaged patients (SES index) ('r

ns

ns

ns

ns

'(+)

ns

ns

"o
ns

NS

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

**(-)

ns

'(+)

ns

ns

ns

NS

NS

ns

ns

ns

NS

.c)

ns

ns

ns

ns

ns

NS

'(+)

ns

ns

ns

9.5o/"

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

NS

ns

ns

ns

ns

ns

ns

ns

NS

ns

ns

ns

ns

ns

ns

ns

'(+)

ns

ns

NS

ns

ns

ns

ns

ns

ns

ns

"(+)

"(+)

ns

"(+)

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

"(+) '(+)

ns

ns

NS

"(+)

'c)

"(+)

'(+)

ns

'(+)

ns

'c)

ns

ns

ns

-'(+)

ns

'(l
ns

'(+)

ns

ns

"(+)

*'(+) --(+)

ns ns

9.9%

NS

NS

**(+)

'(+)

'G)

ns

ns

ns

ns

ns

ns

ns

ns

ns
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P-value for model

Adjusted R'

(a) main private practice; (b) dentate patients aged 18 years or more from service log

Reference categories: (1) oral health cluster; (2) scale > median (less agreement); (3) female dentists; (4) dentists aged 50+

years; (5) non-solo practice; (6) non-capital city; (7) number of dent¡sts > median; (8) wa¡ting time > median; (9) number of non-

ãentist'siaff r median; (10) patients per year > median; (1 l) emergencies 3 median; (12) insured patients < median; (13)

patients aged 25-M years < median; (14) patients with decayed teeth < median; (15) new pat¡ents < median; (16) patients with

dentures < median; (17) patients with index scores > median (from less disadvantaged postcode areas)

'(P<0.05); --(P<0.01); ns (not significant)

NS

3.9%
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Table 4.8L presents the pattern of statistically significant associations of services with

the set of independent variables for orthodontic and general/miscellaneous services,

and total services per visit across the different model types of Poisson regression and

ordinary least squares regression.

There were no significant effects in the linear model for orthodontic seryices, and the

Poisson model for orthodontic services had questionable fit due to quasi-complete

separation of sample points and hence is not presented.

The models for general services showed no significant effects in the linear model. The

Poisson model found significant effects for the Dental behaviour and Finance sub-

scales, age of dentist, waiting time, number of non-dentist staff and patients from

disadvantaged areas.

The models for total services per visit showed consistent effects for age of dentist and

proportion of insured patients. The Poisson model also found significant effects for

the Dental behaviour sub-scale, number of non-dentist staff and patients from

disadvantaged areas.
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Table 4.81: Summary of Poisson and OLS regression models (part 3)

Orthodont¡c General Total serv¡ces

PR OLS PR OLS PR OLS

DENT¡ST FACTORS:

1. Treatment cholce

Treatment choice: Patient cluster {')

Treatment choice: Cost clustgr (')

2. Practice bellefs

lnformation giving scale ø

Preventive odentation scale ø

Palient influence scale e)

3. Dent¡st prelerences

Dental behaviour sub-scale ø

Personality sub-scale el

General behaviour sub-scale ø

Finance sub-scale P)

4. Dent¡st chafacter¡stlcs

Male dentist €)

Dentist age: 2G29 years(t)

Dentist age:3G39 years (')

Dentist age:4G49 years (')

PRACTICE FACTORS Gù

Solo practice(q

Capital city Gl

Number of dentists (< median: 1.0) ø

Waiting time (< median:4.0 daYs) 
('Ì

No. non-dentist statf (< median: 2.1 1) 
(')

Patients per year (3 median: 2,664) ('o)

PATIENT FACTORS O)

Emergencies (> median: 23"/o)fr

lnsured pat¡ents (> median:50%) 
('a

Patients 25 - 44yrs (> median: 42V"¡r'"t

Patients with decay (> median:56%) r")

New patients (> median: 9%) 
('Ð

Patients with dentures (> median: 2Ooh¡ t'"t

Disadvantaged patients (SES index) 
('¡

P-value for model:
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3.1%

(a) main private practice; (b) dentate patienls aged 18 years or more from service log

Reference categories: (1) oral health cluster; (2) scale > median (less agreement); (3) female dentists; (4) dentists aged 50+

years; (S) non-sólo practice; (6) non-capital city; (7) number of dentists > median; (8) waiting time > median; (9) number of non-

áentist siaff r median; (10) patients per year > median; (11) emergencies < median; (12) insured patients < median; (13)

patients aged Z'-i,4y""r" i àedian; (ì¿) pat¡ents with decayed teeth < median; ('15) new patients s median; (16) patients with

dentures i median; (17) patients with index scores > median (from less disadvantaged postcode areas)

'(Pco.o5); .-(P<0.01); ns (not significant); n/a (not apPlicable)
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Summary of dentist level models of sen'ice provision

Comparisons across model types showed that OLS regression was more conservative

than Poisson regression. With 26 terms in each model, by 10 models (excluding

orthodontic services) gives a total of 260 terms overall. There were 82 significant

terms from the Poisson models (3L.5%) compared to 22 (8.5%) from the OLS models.

Only one term which was significant in the OLS models was not also significant in

the Poisson models. However, all other terms which were significant in the OLS

models were also significant in the Poisson models, but the Poisson models had

many additional significant terms compared to the OLS models.

While the Poisson models may be preferred on the basis of providing a more natural

model for data based on counts, the OLS models provide some indication of

goodness of fit between different service area models. Percentage of variance

explained was highest for extraction (15.5%) and preventive services (L3.2%),

followed by prosthodontic (9.9%) and restorative services (9.5%\. Next in order were

total services per vislt (6.4%) and diagnostic services (5.2%), then endodontic (3.9%),

general (3.L%), periodontic (2.1%), crown and bridge (19%) and orthodontic services

(0.7%). Overall, the percentage of variance explained by the dentist level models was

comparable to the patient level models.

Table 4.82 presents a summary of the significant effects using the Poisson models. All

variables were significant in at least one model. The highest number occurred for the

Dental behaviour sub-scale, dentist ãEê, insurance status, decayed teeth, and

disadvantage index. When aggregated into conceptual sub-groups, only treatment

choice and patient demographics were not significant in five or more models.
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Table 4.82: Summary of slgnificant effects in the Poisson regression models(')

(a) number of significant effects can range up to a maximum of 10 (i.e., significant in every

Number of models wlth
siqnlflcant assoclatlons

Number of models w¡th at least one
s¡qn¡flcent assoclat¡on De¡ qroup

lnd¡vidual varlables Sub-groups Maln groups

DENTIST FACTORS:

1. Tr€atment choice

Treatment choice: Patient cluster

Treatment choice: Cost cluster

1

1

2

10

2. Practlce b€llefs

lnformation giving scale

Preventive orientation scale

Patient influence scale

2

3

4

5

3. Dentlst preferences

Dental behaviour sub-scale

Personality sub-scale

General behaviour sub-scale

Finance sub-scale

5

2

2

4

I

4. Dent¡st characteristics

Male dentist

Dentist age: 2G29 years

Dentist age:3G39 years

Dentist age: 40-49 years

I

4

5

5

10

PRACTICE FACTORS

Solo practice

Capital city

Number of denlists

Waiting time

Number of non-dentist staff

Patients per year

2

2

1

3

4

2

7 7

PATIENT FACTORS

f . V¡s¡t lactors

Emergency vis¡ts

lnsurance status of patients

New patient status

3

b

4

7

10

2. Pat¡ent demographics

Patients aged 25 - 44 yrs 2

2

3. Oral health factors

Patients with decay

Patients with dentures

5

3

5

4. Area-based SES

Disadvantage index 6

6
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Table 4.83 presents the number of statistically significant effects by grouped variables

for each model. Consistent with Table 4.82, there were a range of significant dentist

factors after controlling for practice and patient factors. Dentist preferences and

dentist characteristics were significant in most models. Practice beliefs were also

importanÇ being significant in 5 out of L0 models, not being significant for the low

rate areas of periodontic and general services, or the routine sdreduled areas of

preventive and diagnostic. Treatment choice clusters were only significant in 2 of t0

models, but one is of public health significance (i.e., prosthodontic) and the other

being the high rate area of restorative services. Practice factors were conunon effects

being significant across most models. Among patient factors, there was a tendency

for these variables not to be significantly associated with the low rate areas of

periodontic and general services except for area-based socio-economic status, the

routine area of diagnostic services except for visit factors, and for crown and bridge

services with the exception of oral health status.

Table 4.83: Number of statistically significant associatlons by grouped variables in each model

In terms of the number of significant individual items (i.e., summing across the rows

in Table 4.83), prosthodontic (L2 items) and both preventive and extraction services

Model:

Dentlst Prâct¡ce Pet¡ent
Treat-
ment

choice

Practice
beliefs

fÞntlst
prefer-
ences

Dentlst
charact-
er¡stlcs

Pract¡ce
factors

Vislt
fectors

Oral
health

faclors

Area-
based

sEs

Pat¡ent
demo-

oraohlcs
1. Diagnostic

2. Preventive

3. Periodontic

4. Extraction

5. Endodontic

6. Restorative

7. Crownrbridge

8. Prosthodonlic

9. General

10. Total services

0

0

0

0

0

1

0

I

0

0

0

0

1

1

1

3

3

0

2

I

2

'l

2

1

1

2

1

2

1

'l

1

1

1

0

2

2

0 0 1 tt

3

2

3

1

0

0

0

2

2

1

1

3

0

3

2

2

0

1

0

0

2

0

2

0

1

1

2

0

0

1

1

1

1

0

0

0

1

0

0

0

1

1

0

0

0

0

1 0 1 0
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(11 items) have the highest number, followed by endodontic (8 items), and

diagnostic, periodontic, restorative and total services (all with 7 items), and then

general and crown and bridge services (6 items). The ordering of models by number

of significant items tends to also be reflected in the number of groups of significant

items, with extraction (8 groups) and prosthodontic services (7 groups) having the

highest number, followed by preventive, endodontic and restorative (all with 6

groups), total services (5 groups), then diagnostic, periodontic and general services

(each with 4 groups), and then crowrr and bridge (3 groups). This indicates that little

clumping occurred within groups of items. brstead, the significant effects were

dispersed across a range of factors.

The distribution of associations showed some skewing by groups of factors. In terms

of both number of items and groups of items, prosthodontic services tended to be

skewed towards dentist factors, while preventive and extraction services were

skewed to patient factors, with endodontic services having an even mix of dentist

and patient factors. Diagnostic and periodontic services showed an even mix of

dentist and practice factors in terms of number of items, but were slightþ skewed to

dentist factors in terms of groups of items. Restorative services had an even mix of

dentist and patient factors by number of items, but were skewed to dentist factors in

terms of groups of items. Total services were skewed to dentist factors by number of

items, but had an even mix of dentist and patient factors in terms of groups of items.

Flowever, this skewing of associations by service areas tends to be minor in nature.

Instead, no one group of items dominates, and there is a spread of effects in all

models. As well as considering the number of associations, the effect size of the

associations should also be considered.
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Table 4.84 presents the rate ratios for the significant variables in the L0 Poisson

regression models classified by effect size (Sahai and Khurshid, t996). Effects in the

region of 0.90 to L.L0 were excluded as having no effect. Of the 69 effects retained,

only three were classified as strong (4.3%), L6 were classified as moderate (23.2%),

and 50 were classified as weak (72.5%). When examined separately for each group of

factors a similar pattern emerged with the majority of effects being weak in size.

Among dentist factors 24 out oÍ 34 effects were weak (70.6%), while for practice

factors seven out of LL were weak (63.6%), and for patient factors 19 out of 24 were

weak (79.2%).

Of the moderate and strong effects, some occurred in the areas of periodontic and

general services which are of less interest due to their low rate of provision. The

remaining moderate and strong effects occurred in the areas of extraction,

endodontic, prosthodontic and crown and bridge services. These areas are of interest

due to their public health significance in terms of their impact on oral health stattrs

and implications related to cost of care. The associations included effects for age of

dentist, dentist preferences (Personality sub-scale), insurance status, area-based

socio-economic status, and denture stattrs.

Overall, service provision is influenced by a large number of small effects from a

wide range of factors which spanned dentist, practice and patient factors.

194



Table 4.84: Effect size of rate ratios for statistically significant predictors across the 10 models

Moderate effect:
0.4 - 0.5 ol
1.7 -2.5

DE]MST FACTORS:

1. Treatm€nt choice:
Patient cluster Restorative (1.19)

Cost cluster Prosthodontic (1.52)

2. Practice beliefs:
lnformation giving Crown/bridge (1.45)

Prosthodontic (0.74)

Preventive orientation Restorative (1 .16)
Crown/bddge (1.33)
Prosthodontic (1.47)

Patient influence Extraction (1.32)

Prosthodont¡c (1.38)

Endodontic ('1.25)

Crownrbridqe (0.73)

3. Dentist preferences:
Dental behaviour Diagnostic (1.16)

Preventive (1.24)
Periodontic (0.39)
Gene¡al 11.72)

Personality Prosthodontic (1.40) Extraclion (2.14)

General behaviour Endodont¡c (0.59) Periodontic (3.93)

Finance General (0.66)

Restorative (1.20)
Prosthodontic 10.75)

4. Dent¡st cheracterlst¡cs:
Male dentist Preventive 10.74)

Age of dentist 20-29 years Preventive (1.28) Endodontic (2.34)
Crown/bridoe (1.73)

Age of dentist 30-39 years Restorative (1 .24) Periodontic (2.21)
Endodontic (1.73)
General fO.53ì

Age of dentist 4G49 years Diagnostic (1.15)

Crown/bridge (1.39)
Extraction 10.67ì

Prosthodontic (f .98)

PRACTTCE FACTORS:

Solo Preventive (1.22ì

Capital city Preventive (1.29)

Prosthodontic (0.71)

Number of dentists Extraction (0.65)

Waiting time Prosthodontic (1.40)
General (0.68)

Periodontic (0.53)

Non-dentist statf Periodontic (0.49)
General (0.49)

Patients per year Diagnostic (1 .20) Periodontic (2.30)

PAnEMT FACTORS:

Emergency v¡sits Extraction (1.34)
Preventive (0.79)

lnsurance status Endodontic (1.25)
Preventive 11 .221

Extraction (0.59)
Prosthodontic (1.63)

Patient age 2544 yeaß E*raction (1 .35)
Endodontic 10.77)

Decayed teeth Extraction (1.33)
Restorative (1 .34)
Prosthodontic (0.69)

Preventive (0.80)
Crown/bridoe 10.74)

New patients Extraction (1 .54)
Endodontic (1.29)

Preventive (0.86)

Dentures Extract¡on (1 .39)
Preventive (0.851

Prosthodontic (3.52)

Area-based SES -

lndex of disadvantage

Endodontic (1.27)

Preventive (0.76)
General 10.55)

Extraction (2.06) Periodontic (0.32)
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5. Discussion

This section presents a discussion of the thesis results and the relationship of these

results to other published findings. The first part of the section deals with findings

from the study in terms of patient characteristics, dentist draracteristics, practice

factors and oral health status. The next part looks at limitations of the approach and

methods adopted in the study. Then public health implications are discussed in

relation to appropriateness of care and the development of parameters and

guidelines.

5.1 Findings from the Study of Dental Services

The findings from the study are discr.r.ssed in this section of the thesis. The discussion

is structured in terms of patient characteristics, dentist characteristics, practice factors

and oral health status.

5.1.1 Patient characteristics

Patient characteristics were included in both the patient level and dentist level

models of service provision. ûr the patient level models each patient was the unit of

analysis and the clustering of patients within a dentist was controlled for by

weighting by the design effect calculated for each service area. Aggregated data on

patients was included in the dentist level models. Looking at the patient level models

of service provision, a ran;ge of factors were included from the among patient

demographics, visit characteristics, oral health status, dentist ratings of dental

knowledge and behaviour, and area-based socio-economic status.
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Patient level models

Patient demographics (i.e., age and sex) had significant associations in 3 of 10

models, with patient age showing a range of weak to strong effects for prosthodontic,

restorative and crown and bridge services. Ag" can reflect cumulative effects of

disease and treatment history, and possible cohort effects. The higher rates of

restorative services among older patients reflects a shift in emphasis towards older

adults who are retaining teeth for longer, consistent with the improved patterns

observed in oral health in Australia such as lower caries levels among children and

dectining edentulism among adults (NHMRC Expert Advisory Panel, 7993).

Reductions in levels of tooth loss have been linked with increased treatment needs,

especially in the etderly (Douglass ,1988; Reinhardt and Douglass, 1989). Crown and

bridge services similarly reflect a trend towards retention of the natural dentition

with higher provision among middte aged adults. In Australia, there have been

increases in the number of services per visit provided to adults and also increased

proportions of patients in the age groups 45-64 and 65 years or more over the period

L983 to 1994 (Brennan, Spencer and Szuster, 1998b), which point to a shift in

treatment emphasis towards older adults. Predicted international trends include an

increased preventive orientation, decreased requirements for dentures and shifts in

restorative procedures such as more complex restorations in older teeth (Reinhardt

and Douglass, 1989; Christensen,1986; Weintraub and Burt, 1985).

The higher provision of prosthodontic services observed among middle aged adults

seems counter intuitive, as denture services generally increase across older age

groups in parallel with edentulism (Brennan, Spencer and Szuster, 1998b). However,

the service patterns reported in this thesis reflect dentate patients and are controlled
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for both the presence of an existing denture and also number of teeth which could

account for the pattern observed. Sex of patient was not significant in a.y model.

While other analyses of dental service patterns in Australia have detected differences

by sex of patient, they did not control for oral health status, and the differences

tended to be fewer in number and less pronounced in size compared to those

observed for age of patient (Breruran, Spencer and Szuster,l998b).

Of the dental knowledge and behaviour ratings a significant effect was observed in

only one model, with financial behaviour being associated with higher provision of

ctowrt and bridge services. This is consistent with provision of a higher cost

treatrnent alternative. The knowledge and finance ratings had a wide range of

significant associations with patient and visit characteristics as well as service rates in

bivariate analyses. It would seem that most of these effects are removed after

controlling for factors such as visit type and oral health. As these ratings are made by

dentists, most likely with the aid of knowing the visit and oral health details of each

patient, then the ratings on the scales probably reflect a proxy measure of such

details and tend not to have an independent effect when modelled in the presence of

the visit and oral health details.

A range of visit characteristics were associated with services. Emergency visits had

strong negative associations with preventive and crowrr and bridge services, and

positive associations with extraction, endodontic, and general services. Insurance

was associated with higher preventive and lower extraction rates. These pattems are

consistent with more favourable service patterns for non-emergency visits and

insured patients observed in Australian private general practice (Brennan, Spencer
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and Szusteg L997) and for non-emergency visits in the public sector (Brennan and

Spencer, 1999). New patients had less crown and bridge, endodontic, and restorative,

but more diagnostic service. This pattern reflects patients who are new at that visit,

hence the emphasis on diagnostic services. The longer term pattem of care for

patients who change dentist may be different. For example, in the General Dental

Service in the U.K. there was overall a higher amount of treatment received by new

patients who had changed dentist at least once in a five-year study period with little

difference in the nurrrber of courses of care or scalings but higher provision of

restorations and radiographs for patients who had changed dentist (Davies, L9U).

Geographic location within capital cities was associated with less prosthodontic and

more preventive services per visit. In general, capital city residents in Ar-l^stralia enjoy

,better health both in terms of mortalþ trends and oral health status (AIHW, 1994;

Carter et al., 7gg4), and this is reflected in more favourable patterns of dental service

provision in terms of prevention and maintenance of a natural dentition (Brennan,

t9g6). The more favourable dental sen¡ice patterns have been observed for both

private general practice (Brennan, Spencer and Szuster,l998a) and the public sector

(Brennan, Spencer and Slade ,1996), and have been correlated with disparities in the

level of supply of practitioners (Szuster, 1993). Similar trends have been noted in the

U.K. with more emphasis on extraction in regions with lower rates of dentists to

population (Ashford, 7978).

Relationships between socio-economic status and health have often involved

consideration of mortality by factors such as occupation, income, ethnic group and

social class (Marmot, Kogevinas and Elston , \987; Feinstein, 1993). Large differentials
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in mortality and morbidity have been observed and reported to be widening (Davey

Smith, Bartley and Blane, 1990). Such socio-economic differentials have been

reported for dental care in Australia (National Health Strategy, t992). For example,

income, age of leaving school and occupation have been associated with use of dental

sendces, and occupation with receipt of extractions (Roberts-Thomson, Brennan and

Spencer, 1995). In this thesis, area-based socio-economic status was associated with

extractions, with a higher extraction rate among patients from lower SES areas. This

is consistent with population-level survey data for dentate adults in Australia, with

those persons who had visited for a problem showing a consistent increase in the

mean nu:rrber of extractions from the highest to the lowest income group (Carter et

a1.,L994).

Lr general, the patient level models showed visit type as having an important effect

on service pattems, with emergency visits associated with a less favourable mix of

services. Insurance and capital city location were associated with more favourable

service pattems.

Dentist level models

In addition to the patient level models a range of patient characteristics were also

included in aggregate form in the dentist level models. For example, type of visit

coded as emergency or non-emergency was included in the patient level models

while the proportion of patients who visited a dentist for an emergency were

included in the dentist level model. Looking at patient demographics age of patient

coded as the proportion of 25-M year old patients was associated with higher

extraction and lower endodontic rates. Area-based socio-economic status indicated
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that higher proportions of patients from more disadvantaged areas were negatively

associated with preventive, periodontic, general and total services and positively

associated with extraction and endodontic services.

In terms of visit characteristics, emergency visits were negatively associated with

preventive and restorative services and positively associated with extractions.

Insurance was positively associated with preventive, endodontic, restorative,

prosthodontic and total services and negatively associated with extractions. New

patient status was positively associated with diagnostic, extraction, and endodontic

services and negatively associated with preventive sen¡ices.

In general, the dentist level models indicated more favourable service patterns for

insured patients and less favourable patterns for emergenry visits and patients from

lower socioeconomic areas. Variation was also observed for new patient status and

by ageof patient.

Summary: patient characteristics

Patient characteristics were included in both the patient and dentist level models.

Patient level models have the advantage of directly modelling the association at an

individual level, rather than using aggregated data for patients as in the dentist level

models. Flowever, the dentist level models provide control for a range of dentist and

practice characteristics which are not present in the patient level models. Table 5.L

provides a slmunary of the significant effects at the dentist and patient levels. For

simplicity, periodontic and general services are not included as these areas of service

were provided at low rates in private general practice. Both model levels (i.e., patient
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and dentist) converge on the associations of diagnostic rates with new patient status,

preventive rates with visit tlpe and insurance, extraction with visit !y¡,e, insurance

and socio-economic status, and restorative rates with visit type and insurance. A

range of associations were significant in one of either the patient or dentist model,

but not the other model level. A contradictory pattern for endodontic rates occurred,

with new patient status associated with lower rates at patient level, but with higher

rates at dentist level. Taking the common elements of both model levels as the most

robust effects, visit type artd insurance were both associated with rates of provision

of preventive, extraction and restorative services with more favourable services

patterns in terms of prevention and tooth retention for insured patients and non-

emergency visits. New patients had higher rates of diagnostic services. Lower socio-

economic status was associated with higher extraction rates.

Table 5.1: Summary of service patterns by patient characteristics

Servlce areas

Model Dlag Prev Extract

level -nostlc -entive -lon

Endo

-dontic

Restor

-at¡ve

Crown

/bridge

Prostho

dontic

Total

servlce

Patient age
(25-44 years)

Visit type
(emergency)

lnsurance status
(insured)

Patient status
(new pat¡ent)

Area-based SES
(Low SES)

Geographic location(')
(capitalcig)

Patient:
Dentist:

Patient:
Dentist:

Patient:
Dentist:

Patient:
Denüst:

Patient:
Dentist:

Patient:
Dentist:

C) (+)

(-) (-)

(+)
(+) C)

(+)

nla

*)

(+)

(+)
(+)

nla

*)

(-)
(-)

(+)
(+)

C)

(-)

(+)

nla

(*)(+)
(+)

(-)
(-)

(-)

c)
c) (+) (+) (+)

nla

(+)
(+)

C)
(+)

(-)

nla

*)

c)
nla

nla

(+)
(+)

nla

nla
Payment sub-scaleo)
(hiqher ratino) nla nla

Patient:
Dentist:

nla

(+)
nla

(a) Location in dentist level model refers to location of practice, not patient
(b) Not included in dentist level model
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5.1.2 Dentist characteristics

Dentist characteristics were only present in the dentist level models. These

characteristics included treatment choice factors, practice beliefs, dentist preferences

for patients, and dentist demographics. Practice styles of providers have been

suggested as one source of variation in services rates (Eisenberg, t985; Maryniuk,

L990; Brennan, Spencer and Szuster, 1996a). Aspects of the dentist-patient

relationship such as commtmication, expectations about roles, and shared values

may also influence the service provision process (Bader and Shugars, t995b;

Maryniuk, t99O). Treatrnent provided may therefore reflect an interactive Process

between patien! practice and provider.

Treatment choice

Investigations of factors influencing the clinical decision making process have

identified and compared the roles of technical and patient factors (Grembowski,

Milgrom and Fiset, 7988; L989). These studies have indicated that technical factors

dominated over patient conceffrs in the droice of alternative treatments. The results

of this thesis indicated that while there were a large number of items suggested as

sources of influence in the choice of treatment among pairs of alternatives in

hypothetical treatment choice scenarios, overall a few grouPs of resPonses

dominated.

The dominance of key factors in choosing treatment may reflect the adoption of

routines (Maryniuþ 1990). Such routines based on clinical experience may provide a

means whereby practitioners can deal with the uncertainty involved in making
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treatment decisions. Dental sttrdents have been shown to rank a larger number of

factors as important when choosing treatment compared to dentists, which may

indicate that students have yet to develop routines for decision making

(Grembowski, Milgrom and Fiset, 1989). Prognosis was not highfy ranked as a factor,

indicating an emphasis on technical and process factors rather than on outcomes.

This may reflect the teclurical orientation with which dentistry is learned (Kress,

1.980), where quality is defined more in terms of technical aspects than outcomes

(Bader and Shugars, 1995b).

h this thesis, summing the treatment choice responses to the treatment pair scenarios

showed that'treatment constraints' ranked highest, primarily representing the item

of 'cost' (15.0% of the total treatment choice responses). Oral health variables ranked

second (periodontal stahrs L2.1"/"), third (tooth status 7L.3%) and fourth (mouth

status L0.7'/.). Patient variables ranked fifth, primarily reflecting the item 'patient

preference' (9.8% of the total). Three clusters of dentists emerged from the analysis of

these treatment choice responses. Treatment choice was positively associated with

restorative services in the case of dentists classified in the Patient cluster (i.e., rated

patient preference higtly), and with prosthodontic services for dentist classified in

the Cost cluster, compared to the reference of the Oral health cluster.

Practice beliefs

Practice beliefs of dentists were significantly associated with service patterns.

Irrformation giving was positively associated with crowrr and bridge services and

negatively associated with prosthodontic services. Preventive orientation was

positively associated with restorative, crowrr and bridge, prosthodontic and total
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sen¡ices per visit. Patient influence was positively associated with extraction,

endodontic and prosthodontic services. A previous study of practice beliefs by

Grembowski, Milgrom and Fiset (1990b) found that practice beliefs explained little

variation in service rates, with Information &tirg associated with fewer diagnostic

services. However, a later study whidr also controlled for treatment choice factors

found a greater range of significant associations of services with practice beliefs

(Grembowsþ Milgrom and Fiset, L99L). These results are compared in Table 5.2

again^st the pattern of services for¡nd in this thesis.

Table 5.2: Comparison of associations of practice beliefs with services across studies

Endodontic Extact¡on Brldge Crown

bulld-up

Crown & Restorative

br¡dge

Prostho

dont¡c

lotal

sewlces

Preventive
orientation

Patient
influence

(-) usA

(+) AUS

(+) AUS

(+) AUS

(-)usA (+) USA
(+) AUS (+) AUS (+) AUS

USA
AUS

c)
(+)

lnformation
qivinq

G) USA
I.ì AUS l+ì AUS

USA: United States of America - Grembowski, Milgrom and Fiset (1991)

AUS: Australia - current study

A greater number of significant effects were observed in the Australian data

compared to the USA. Preventive orientation was consistently associated with higher

rates of crown and bridge services but lower rates of crown buildups and endodontic

services in the USA and higher rates of restorative, prosthodontic and total services

in Australia. Patient influence was negatively associated with extraction in the USA

but positively associated with extraction in Australia, with both endodontic and

prosthodontic services also associated with Patient influence in Australia.

Information giving was negatively associated with bridge work in the USA, and in

Australia negatively associated with prosthodontic services and positively associated
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with crown artd bridge services. Crown and bridge services in Australia are

predominantþ crowns (I0.4% of restorative sen¡ices n 7993-94) rather than bridges

(1,.4% of restorative services in 1.993-94) (Australian Institute of Health and Welfare -

Dental Statistics and Research Unit, 1998).

Practice beliefs of dentists appeared to be stable as the factor structure of

Grembowski, Milgrom and Fiset (L99L) was replicated, but the scales had low

reliability. This may be because the factors were under-identified, and require more

items to measure them with greater reliability (Short and Horn, 19U). The single

item, 'controlling active disease', may warrant further development to better identify

the construct which this item represents. While the measure of sampling adequacy

was acceptable, the low reliability measures considered along with the similarity of

some items (e.g., items 4 and 8) in the scales, and the need to better identify some of

the constmcts indicates scope for further development to improve the scales.

There is often a question as to correct naming of factors (e.9., does "Preventive

orientation" really represent what the label suggests?). Reification of factors may

occur, and researchers are cautioned against athibuting reality and uniqueness to

factors (i.e., giving a factor a name does not give it reality). Flowever, factors that

recur from different samples and conditions point to an underlying construct

(Kerlinger, 1986).

I4lhile the factor structure was replicated in the Australian context, there may be

some discrepancy between the factor names and service patterns, and hence the

constructs they represent. Information giving comprises items mainly related to the
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cost of treatment and may reflect informing patients regarding cost, which is

consistent with higher rates of crown and bridge services. Preventive orientation was

not associated with higher preventive rates, with the scale comprising one preventive

belief item ("plaque control"), but also one item related to professional authority in

treatrnent planning ("convince to accept"). This aspect of the scale may be more

related to higher provision of restorative, crown and bridge, and total services.

Despite some lack of overlap between studies in associations of beliefs with services

(e.g., for Patient influence and extractions) there was also some convergence in the

pattern of results (i.e., Preventive orientation with crown and bridge services). Other

results may be consistent with an underlying construct. Information giving was

associated with lower bridge rates in the USA, and while associated with higher

crown and bridge rates in Australia this most likely reflects crowns rather than

bridges, and there was a negative association with prosthodontic rates, which may

point to a general negative association of Information giving with tooth replacement

by dentures and bridges.

Dentist preferences for patients

A US study showed dentist perceptions of good patients involved dental

sophistication, interpersonal responsiveness and compliance (O'Shea, Corah, Ayer,

L983). These dimensions were related to the perceptions of treatability, likability and

manageability of patients which have been postulated as important in studies of

other health professionals. Another US study found that dentists evaluated their

patients using the three dimensions of compliance, tractability and interpersonal

responsiveness (Rouse and Hamilton, 199L). Patient compliance involves regular,
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PromPt, courteous attendance a¡rd maintenance of oral health, patient tractabilþ

involves conforming to the dentist's authority by being cooperative and manageable

during treatment, and respectful and trusting of the dentist, and interpersonal

responsiveness was seen as multifaceted and involved showing positive affect

toward the dentist.

The pattern of dentist preferences for patients obtained from the factor analysis

performed for this thesis differed from the empirical study of Rouse and Hamilton

(1991). As outlined in Table 5.3 the Dental behaviour factor contained items spanning

both Compliance and Tractability, the Personality factor contained items all from

Interpersonal responsiveness, the General behaviour factor contained items from

both Tractability and Lrterpersonal responsiveness, while the Finance factor

contained mainly new items. This pattem involved a splitting of Tractability items

between Dental behaviour (tmst, manageability, acceptance of treatment plan) and

General behaviour (cooperation, respect), and Intetpersonal responsiveness items

between General behaviour (polite, secure) and Personality (thankful, fun to work

with). This is explicable in terms of splitting the aspects of Tractability into those

which are more treatment related into Dental behaviour and those which are more

general characteristics into General behaviour, while the aspects of Lrterpersonal

responsiveness are split into security and appreciation (General behaviour) and

positive affect (Personality).
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Table 5.3: Conceptual grouping across empirical studies of dent¡st preferences for patients

O'Shea, Gorah and AYer (l98il) Rouse and Hamllton (1991) Present study of dental servlces

Dental sophlstlcat¡on

Positive, appropriate & conect att¡tudes,

beliefs & values regarding oral health

Subscribes to appropdate self-care

Maintains oral health

Dental behav¡oul

Value good dental care

Appreciate need lor prevention

Maintains oral health

Gives 24-hr notice cancel appointment

Relaxed

Follows instructions

Come in at recall

On time for appointments

Trust me

Be manageable

Accept treatment plan

Compllance

Maintains oral health

Gives 24-hr nolice cancel appointment

Be late; Not respect opinion; negative

atlitudes about oral health [-ve loadings]

Come in at recall

On time for appoinùnents

Compllance

Follows advice; Accepts suggestions

Come in at recall

On time for appoinünents

Accept treatsnent plan

Willing to pay

Pays bills

Cooperates

Tractabillty

Trust me

Be manageable

Accept treaùnent plan

Cooperate with me

Respect my opinion

Flnance (part l)
Affod optimal treatment; Have

¡nsurance; Good dental knowledge

Willing to pay

Genera¡ behaviour

Cooperate with me

Respect my opinion

Polite

Secure; Content; Patient

lnterpersonal responsiveness

Respect

Courteous

ThanKul; Fun to work with

Attentive; Can communicate

Positive atfect

Mutual trust; Pleasant

lnterpersonal responsiveness

Polite

Secure; Content; Patient

ThanKul; Fun to work with

Responsive; Sociable; Charming

Cheerful; Kind; Warm

Self-confident

Aüractive

Personal¡ty

Thankful; Fun to work with

Responsive; Sociable; Charming

Cheerful; Kind; Warm

Self-confident

Finance (part 2)

Aüractive
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While there is some inconsistency in classifying items into dimensions across the

studies there is also a coÍunon element. Across the studies the dimensions of

treatment adherence, personal adaptability, social interactiveness, and enabling

characteristics emerge. These are outlined in Table 5.4. Treatment adherence

corresponds to Dental behaviour and aspects of Dental sophistication and

Compliance. This dimension reflects behaviour relevant to the treatment situation.

Personal adaptability however, corresponds to General behaviour and aspects of

Compliance, Tractability and Lrterpersonal responsiveness. These characteristics

reflect flexibility or willingness to cooperate when reasonably expected to do so, but

not necessarily conformance or obedience (Wills, 1978). Social interactiveness

corresponds to Personality and aspects of Interpersonal resporuiveness. This

primarily reflects positive afÍect, communication and appreciativeness. Enabling

characteristics correspond to the Finance factor, spanning aspects such as being

willing and able topay, and having good dental knowledge. Again, there is a need to

be cautious regarding reification of factors, but also be aware that factors that recur

from different samples and conditions suggest an underlying corutruct (Kerlinger,

1e86).

Factors from a Finnish study of the dentist-patient relationship where all items

pertained to aspects of dental treatment grouped the dental treatment items into

Motivation and compliance, Allows disruptive behaviour and Punctual and active

(Lahti et a1., 1992). Items from these factors would relate to the dimension of

Treatment adherence, suggesting that this dimension may comprise a number of

components.
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Table 5.4: Conceptual grouping of dentist preferences

Wllls (1978) O'Shea, Corah &
Ayer (198i¡)

Rouse & Hamilton

(1ssl)

Present study of

dental servlces

Synthesls

Treatabll¡ty IÞntel sophlstlcat¡on Gompllance Dental behaviour Treatment adherence

o Motivation for

treaùnent

a Positive,

appropriate &

conect attitudes,

beliefs & values

about oral health

Maintains oral

health

o

a Comes in at recall

On time for

appointnents

a

a Maintains oral

health

r Comes in at recall

. On lime for

appoinünents

o Maintains oral

health

Trust me

Be manageable

Accepts treatment

plan

o

O

o

o Attendance

. Self care

a Trust

Manageability

Acceptance

a

Manageability Gompliance Tractab¡l¡ty General behaviour Pelsonal adaptab¡l¡ty

o Obedient

Conforminga

o On time for

appo¡ntnents

Gomes in at recall

Accepts treatment

plan

C,ooperates

a

o

o

a Trust me

Be manageablea

a Accepts treatment

plan

. Cooperates

. Respect

a Polite

Securea

a Cooperales

a Respect

o Politeness

Securitya

a Cooperation

Respecto

Llkabllity ¡nterpersonal

responslveness

lnterpersonal

responslveness

Persona¡¡ty Social

¡nteractlveness

o Agreeable

Likeable

Warm

Attractive

a

o Positive affect

C,ourteous

Thankful

Fun to work with

Gan communicate

o

a

a

o

o Cheerful, kind

Polite

Thankful

Fun to work with

Sociable

Secure

a

o

o

o

o Cheerful, kind

o Thankful

Fun to work with

Sociable

a

o Positive affect

a Appreciative

Responsive

Communicative

o

a

F¡nance Enabling

Wi¡ling to pay

Have insurance

Dental knowledge

a

a

a Payment

mechanism

Knowledgea
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Despite terminological differences between studies there was some consistency in

ranking of factors. These were: compliance, followed by dental sophisticatiory and

then responsiveness for O'Shea, Corah and Ayer (1983); the majority strongly

preferred compliant patients, and about half strongly preferred tractable patients, but

a minorify had strong preferences for patients in regard to interpersonal

responsiveness for Rouse a¡rd Hamilton (199L); while in this thesis Dental behaviour

and General behaviour were preferred by most dentists, followed by Personality and

then Fina¡rce. In general, the dimensions of Treatment adherence and Personal

adaptability were ranked by dentists over Social interactiveness of patients.

In this thesis dentist preferences showed significant associations with services

provided. The Dental behaviour sub-scale was positively associated with diagnostic,

preventive, general and total services. The Personality sub-scale was positively

associated with extraction and prosthodontic services. The General behaviour sub-

scale was positively associated with periodontic services and negatively associated

with endodontic services. The Finance sub-scale was positively associated with

restorative services and negatively associated with diagnostic, prosthodontic and

general services.

Dentist demographic characteristics

Dentist demographic characteristics showed a significant negative association for

male dentists with preventive services. The paucity of associations by sex of dentist is

consistent with reports of differences in service provision being small in terms of

effect size (Kent, Carter, and Spencer, L998), and the distribution of the ten main

areas of service being similar in rank order between male and female dentists
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(Breruran, t997). There appears to be fewer gender-specific associations in dentistry

compared to medicine whidr most likely reflects the lack of gender-specific types of

oral health problems in dentistry as compared to medicine where some health issues

are seen as masculine and some as feminine providing a source of differentiation

(Bensing, Van den Brink-Muinen, and De Bakker, 1993).

Age of dentist showed significant associations with diagnostic, preventive,

periodontic, extraction, endodontic, restorative, crown and bridge, prosthodontic,

general and total services. Patterns of dental service provision in Australia, while

associated with age of dentist, generally lack clear and consistent trends except for

endodontic services which show a consistent pattem of higher rates among younger

dentists (Brennan, L99n.

Synthesis: interpreting dentist factors

Overall, cost emerged as a major determinant of treatment choice in private general

practice. hr the private sector, resource constraints (i.e., the ability of the patient to

pay) may be balanced with technical considerations such as oral health status. Patient

preference was also highly ranked, but had a lower ranking than cost and oral health.

Models of service rates in a homogeneous patient population have indicated that

structural features of a practice and environmental characteristics, practice beliefs of

dentists, and patient factors (i.e., cost and patient preferences) involved in decision

making explained more of the variance than technical factors (i.e., tooth damage and

periodontal status) in clinical decision making (Grembowski, Milgrom and Fiset,

19gI). The sensitivity of dentists and patients to cost considerations may reflect that

dentistry has been traditionally regarded as a discretionary service and provided
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according to market principles (Bader and Shugarc, \995b). Despite this, cost and

finance factors have not been ranked highly as a preferred characteristic of patients

(O'Shea, Corah and Ayer, 1983). Generally, while dentists may not be selective about

ability to pay or insurance stattrs, the fact that they take cost into consideration when

choosing treatment suggests that dentists act in the role of patient advocate or agent

(Maryniuk, 1990). Flowever, selecting treatment altematives primarily on the basis of

price raises issues of appropriateness of care (Bader and Shugars, L995b), and may

result in conflict between the dentist's self-interest and the patient's (Maryniuk,

1ee0).

The association of beliefs of dentists with service patterns may reflect a process

whidr matches dentist practice beliefs with expectations of patients (Grembowski,

Milgrom and Fiset, L99t), although patients may have limited information on which

to make sudr choices (Maryniuk,1990). Regardless of whether dentists and patients

have similar beliefs, service patterns may be constrained by enabling mechanisms

such as income or insurance coverage to allow the desired service pattern to proceed.

Such a view is consistent with the notion of negotiated treatment plans between

dentist and patient (Albrecht, 1977).

The operation of dentist factors on variation in service provision can be assessed by

looking at the pattern of associations for treatment choice, practice beliefs and dentist

preferences for patients in combination. This is presented in Table 5.5. Periodontic

and general services are not included as they represent low rate areas of services in

private general practice. The variables have been grouped according to similarities in

patterns of service provision.
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Table 5.5: Patterns of associations: rate ratios for services by dentist factors

Endodontlc Extract¡on Prostho Restorat¡ve

dontic

Crown Dlagnostic Prevent¡ve

& br¡dge

Total

services

Type A

Cost cluster

Patient influence 1.25

Personality

Type B

Preventive orientaüon

Type C

Dental behaviour

General behaviour 0.59

Type D

Patient cluster

Finance

lnformation giving

'1.32

2.14

1.52

1.38

1.40

1.47 1.16 1.33

1.45

1.16

0.90

1.05

1.24 1.09

1.19

't.200.75

o.74

Type A comprises the Cost cluster (indicating rating cost as an important factor in

choosing treatment), Patient influence scale (a practice belief scale encomPassing that

patients should choose treatment with the dentist's advice and if they do not accePt

treatment recorunended they are not dismissed from the practice) and Personality (a

dentist preference for patients who are warm, sociable, charming, cheerful, kind, etc).

This grouping of factors involves patients in treatment selection, and is associated

with emergency care either through lower cost services (extraction) leading to tooth

loss and replacement (prosthodontic services) or the higher cost altemative

(endodontic services) favouring tooth retention. TyPe B comprises Preventive

orientation (a practice belief encompassing plaque control as a Prerequisite for

treatment and dentists should convince patients to accept recommended treatment).

This factor seems to imply professional autonomy in treatment planning rather than

an orientation towards prevention, and is associated with higher service rates overall

spanning both restorative and prosthodontic items. Type C comprises Dental

behaviour (a dentist preference for patients who come in at recall, are on time, follow
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instructions, etc) and General behaviour (a dentist preference for patients who are

cooperative, patient, polite, respectful, etc). This grouping of factors is associated

with diagnostic and preventive services and routine scheduled maintenance care.

Type D comprises the Patient cluster (indicating patient preference is an important

consideration in choosing treatrnent alternatives), Finance sub-scale (dentist

preference for patients who can afford care, are willing to pay, are insured), and

Information giving (practice belief scale encompassing presenting all treatrnent

options to patients and patients should know the cost of treatment). This grouping of

factors involves consideration of the role of the patient, presenting treatment options

and prices, and being able to pay for care, and was associated with restorative

services.

5.1.3 Practice factors

Practice factors were only included in the dentist level models of service provision.

The range of practice factors included type of practice, geographic location, number

of dentists, waiting time, number of non-dentist staff and numbers of patients treated

per year. Solo practice was positively associated with preventive services and

negatively associated with diagnostic services. Capital cify location was positively

associated with preventive services and negatively associated with prosthodontic

services. Number of dentists in the main private practice was negatively associated

with extractions. Waiting time for an appointment was negatively associated with

periodontic and general services and positively associated with prosthodontic

services. Number of non-dentist staff was negatively associated with diagnostic,

periodontic, general and total services. Numbers of patient visits per year were

positively associated with diagnostic and periodontic services
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A summary of the patterns of associations of services with practice factors is

presented in Table 5.6. This table does not include periodontic or general services as

these areas comprise only low rates of provision in private general practice. There

were no significant associations between practice factors and either endodontic,

restorative ot crowrt and bridge services. The practice variables have been grouped

into the categories of size,location, volume and busyness of practice. Overall, smaller

practice size was associated with fewer diagnostic, extraction and total services, but

more preventive service. Capital city location of a practice was also associated with

more preventive services, as well as lower rates of prosthodontic services. Lower

volume practices were associated with higher diagnostic rates. Less busy practices

had higher prosthodontic rates.

Table 5.6: Patterns of associations of services by practice factors

D¡agnostic Prevent¡ve Extractlon Prosthodont¡c Total service

Size of practice

Solo praclice

Lower number of dentists

Lower number non-dentist staff

Locat¡on of practice

Cap¡tal c¡ty

Volume of practice

Lower number patients Per Year

Busyness of pract¡ce

Shorter waiting time

(-) (+)

(+)

c)

c)

(+)

c)

C)

(+)
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5.1.4 Oral health status

As for the range of other patient characteristics, oral health status was included in

both the patient level and dentist level models. In the patient level models of service

provision denture status, nr¡rnber of teeth and nr¡rnber of decayed teeth were entered

as terms in the models.

Patient level models

Oral health status along with visit status had the highest number of associations.

Denture wearing and number of teeth both had a strong effect on prosthodontic

services. Denture wearing also had a weak negative effect for diagnostic, endodontic

and restorative services, while number of teeth had a moderate association with

extraction services. Decayed teeth had a strong association with restorative services

and moderate negative effects for preventive and prosthodontic services.

Dentist level models

In the dentist level models the findings for the proportion of patients with dentures

showed significant positive associations with extraction and prosthodontic services

and a negative association with preventive services. Proportions of patients with

decayed teeth were positively associated with extraction and restorative services and

negatively associated with preventive, crowrr and bridge and prosthodontic services.

Summary: oral health factors

Table 5.7 presents a summary of the significant associations of oral health factors

with service provision rates for the patient and dentist level models. Periodontic and
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general seruices are not included as they were provided at low rates in private

general practice, and total services are not included as there were no significant

associations with oral health factors. Taking the associations which were significant

at both the patient and dentist level as the most robust effects, denture wearing was

positively associated with further prosthodontic care among the dentate, while

decayed teeth were positively associated with restorative services and negatively

associated with preventive, crown and bridge, ild prosthodontic services. Total

number of teeth was only included in the patient level models where it was

positively associated with extraction and prosthodontic services.

Table 5.7: Summary of service Patterns by oral health factors

Service areas

Model level Diag

-nostic

Extract Endo

-lon dont¡c

Prev

+ntive

Restor

-at¡ve

Crown

/brldge

Prostho

dontic

Denture wearing
(present)

Number of teeth(')
(fewer)

Patient:
Dentist:

Patient:
Dentist:

(-)
(+)

nla nla
(+)
nla

c) (-)

c)

(+)
(+)

(+)

nla

Decayed teeth
loresenl)

Patient:
Dentist:

(-) c)
(-) (+)

nla

(+)

nJa nla

-)
(+)
(+)

(-) c)
(-)

(a) Not included in dentist level model

5,1.5 Patterns of service prov¡sion by main areas

In the previous section service patterns were summarised across a range of factors to

ad.dress the research problem of whether variation by dentist, patient, practice and

oral health status persists after controlling for all of these sets of variables. This form

of summary while relevant to the research problem tends to ignore the richness of

the data in describing pattems of associations which are sPecific to each service area.

Having looked at the broad patterns of service provision across the range of dentist,
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Practice, patient and oral health factors in the previous sectiory this section draws out

these associations in relation to each specific area of service, drawing primarily on

the dentist-level models as these included a wider range of explanatory variables.

Diagnostic serwices

Provision of diagnostic services was associated primarily with dentist and practice

factors, with the proportion of new patients being the only significartt patient-level

factor. Among the dentist factors, preferences for patients with higher ratings on the

Dental behaviour and lower ratings on the Finance sub-scales, ffid dentists aged 40-

49 years were associated with higher diagnostic rates. Practice factors of solo

practitioners and those with fewer non-dentist staff were associated with lower rates,

while lower numbers of patient visits per year were associated with higher rates of

diagnostic services.

A preference for patients with high dental behaviour ratings is consistent with

provision of routine care such as diagnostic services (e.9., regular recall

examinations). The negative association of diagnostic rates with a preference for

patients with high ratings on finance measures suggests a tendency by such

practitioners to favour higher cost services rather than those in the diagnostic area.

\tVhile solo practitioners could represent older dentists there is an age term in the

model to control for this factor. Flowever, other potential correlates of solo practice

which could explain the lower diagnostic rate include less diagnostic uncertainty

associated with greater practice experience and an established clientele of patients.

The lower diagnostic rate associated with lower numbers of non-dentist staff is

consistent with lower total service rates overall. In general,lower numbers of patient
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visits per year tends to be associated with higher rates of total services per visit, but

this results in numbers of annual services per dentist being similar due to a counter

balancing of services per visit and number of patient visits (Australian Institute of

Health and Welfare - Dental Statistics and Research Unit, 1996). This pattern of care

may be operating here for diagnostic rates which were higher for dentists with lower

nurrrbers of patient visits per year. However, the number of total services was not

significantþ higher in the multivariate model, but was in the bivariate analysis. New

patients were associated with higher diagnostic rates reflecting the necessity to

gather background information on patients with no previous history.

Preventive services

There were a range of dentist, practice and patient factors associated with preventive

services. A preference for patients with higher ratings on the Dental behaviour sub-

scale is consistent with regular patients attending for routine care being provided a

service package including higher rates of preventive care. Among dentist

characteristics, male dentists had lower preventive rates, possible reflecting

differences in treatment philosophy controlled for age differences, with younger

dentists (i.e., those aged 20-29 years) also demonstrating a preventive-oriented

treatment philosophy. Among practice factors, solo practitioners displayed higher

preventive rates. While solo practitioners might be expected to have an older age

distributiory this is controlled for in the model; but if they have an established

clientele, they may more likely to be in a set pattern of routine maintenance care.

Another practice factor, capital city location was associated with higher preventive

rates. This is consistent with a trend for more favourable service patterns for capital

city residents in general, reflecting greater availability of providers and improved
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access to care. Among the patient-level factors, emergency visits were associated

with lower rates of preventive care, reflecting a less favourable service pattern

overall for visits motivated by symptoms of relief of pain. New patients also had

lower preventive rates, consistent with less favourable service patterns for irregular

attenders. In contrast, insured patients had higher preventive rates reflecting a more

favourable service pattem in general for the insured. Oral health status was

associated with preventive rates with both decayed teeth and presence of dentures

associated with lower rates of preventive services. Disadvantaged geographic areas

were associated with preventive rates (i.e., patients from lower SES areas had lower

preventive rates).

Periodontic senrices

Periodontic services were associated primarily with dentist and practice factors, with

area-based SES being the only significant patient-level variable. Periodontic services

represent mainly specialist services, and comprise only a small fraction of total

services in general practice. The low rate of provision may lead to some idioslmcratic

associations whidr may be difficult to interpret, possibly reflecting individual

preferences of a small number of providers and patients. Hence, patterns of

associations for periodontic services shotild be treated cautiously. Given these

caveats, there may be a general tendency to refer periodontal cases to specialists for

all practitioners except those with a special interest in periodontics. There may also

be a tendency for both providers and patients to see periodontic problems as more of

an elective treatmenÇ which may tend to be ignored except where discomfort is

involved. This may explain the lower periodontic rate for patients from low SES

areas. An alternative explanation may lie in a sorting of patients with periodontic

222



problems away from practitioners in these areas to specialists and those general

practitioners in more affluent areas. Similarly, the lower periodontic rate for dentists

with a preference for patients with higher Dental behaviour sub-scale ratings could

indicate the positive effects of a regular preventive maintenÉutce care schedule or be a

selection effect away from these dentists who are more preventively oriented. The

higher periodontic rate for dentists with a preference for patients with higher ratings

on the General behaviour sub-scale suggests a role for patient compliance and co-

operation in the provision of this treatment in general practice. In general, rate ratios

were higher for dentists under 50 years of. age, but were only statistically significant

for those aged 30-39 years, possibly reflecting different emphases on periodontal

diseases in dental education over time. Shorter waiting times were associated with

lower periodontic rates, perhaps reflecting an greater emphasis on more basic

treatment (e.g., prosthodontic care) than services considered either specialist or

elective items such as periodontic treatment in less busy practices. Lower numbers of

non-dentist staff were associated with lower periodontic rates, which is reflected in

the pattem for total service per visiÇ and also for diagnostic and general services. As

for diagnostic serwices, the higher rate of periodontic services among dentists with

lower numbers of patients per year could be linked to a general trend toward higher

rates of total services per visit (in this thesis, significant only in the bivariate analysis)

which counterbalances the lower patient numbers. A study of the provision of

periodontal services in Australia in L983-84 found that patient age, dentist self-rated

buslmess, partnerships compared to solo practices, a fee index of five service items,

gross practice revenue and metropolitan location were all positively associated with

periodontal rates, while dentist age was negatively associated with periodontal rates

(Spencer and Lewis, 1989b).
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Extraction sen¡ices

Patient-level factors and dentist factors were associated with provision of extraction

services. The only significant practice factor was number of other dentists in the main

private practice at which a dentist worked. Lower numbers of other dentists were

associated with lower extraction rates. With age of dentist and practice t¡pe included

as terms in the model, the term for lower numbers of other dentists would reflect

solo practice without assistants, with most likely an established clientele of patients.

The dentist factors of higher Patient influence practice beliefs and preference for

patients with higher ratings on the Personality sub-scale being associated with higher

extraction rates may seem surprising. However, it is likely that patient influence

reflects the operation of cost considerations on treatment choice, with preferences for

patient personality suggesting an encouragement for allowing the patient a role in

the process. Together, these seem to point to negotiated treatment choices involving

a lower cost alternative such as extraction. There was a trend toward lower

extraction rates among dentists under 50 years of age, but this was only significant

for those aged 40-49 years. Age-related service patterns could reflect differences in

treatment philosophy stemming from dental education experiences and possible

cohort differences. A range of patient-level factors were associated with extractions.

Higher extraction rates were associated with emergency visits, uninsured patients

and new patients, indicating adverse service patterns for those visiting for relief of

pain, lacking enabling mechanisms via insurance, ild being an irregular visitor.

Patient age was also associated with extractions, with higher rates among adult

patients aged 25-M years. This is consistent with previous reports of extractions

peaking among young adult age groups (e.g., Breruran, Spencer and Slade,1997).L1ire

oral health status factors of decayed teeth and presence of dentures were both
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associated with higher extraction rates indicating poorer oral health status leads to

poorer service provision and ultimately oral health outcomes. Area-based SES was

also associated with extractions, with higher rates among patients from lower SES

areas indicating ¿tn area driven SES effect after controlling for a range of visit and

oral health factors, pointing to social inequalities in service provision which could

stem from issues of access a¡rd culttrral norms regarding standards of care.

Endodontic services

Provision of endodontic services was associated withboth dentist and patient factors,

but not any practice factors. Endodontic services provided some apparent anomalies

in the service provision models. hr relation to patient characteristics, apart from the

reversal of direction in the association of new patient statr¡s between patient and

dentist level models, there were a range of effects which were not straightforward in

their interpretation. A significant positive association with emergency visits also

occurred in the patient level model, while significant positive associations with

in^surance and lower socio-economic status occurred in the dentist level model.

Endodontic sen¡ices seem to be associated with disadvantage in terms of emergency

treatment for relief of pain and lower socio-economic stafus on the one hand as well

as with insurance which is usually correlated with advantageous service patterns.

Some of the apparent inconsistencies may reflect the nature of endodontic treatment

itself, which manifests itself typically through symptoms of pain which necessitate

emergency visits, but also reflects a higher cost service which favours retention of

teeth rather than the lower cost alternative of extraction. Among the dentist factors a

higher belief in regard to the Patient influence scale was associated with higher

endodontic rates, suggesting an orientation toward involving patients together with
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relief of pain visit patterrs can lead to higher cost alternatives such endodontics

which may favour tooth retention rather than just extraction as the only option.

However, a higher preference rating for patients on the General behaviour sub-scale

was associated with lower endodontic rates, indicating greater emphasis on

attributes such as co-operation probably flows through to dental visiting patterns

with less likelihood of visits for relief of pain. The age gradient observed with higher

endodontic rates among younger practitioners could reflect a cohort effect related to

dental education experience as well as a general trend towards increases in

endodontic sen¡ice rates over time (Brennan, L99n.

Restorative sen¡ices

Restorative services were associated with both dentist and patient level factors, but

not with any practice factors. A higher restorative rate was associated with the

Patient treatment choice cluster, which primarily reflects a role for patient preference

in treatment choice. This treatment choice cluster had a lower extraction rate in the

bivariate analysis, but was not significant in the multivariate analysis. When

considered along with higher restorative rates for higher practice belief ratings on

Preventive orientation and the Finance sub-scale for patient preferences, it suggests

that the role of dentist authority linked to the Preventive orientation scale and ability

to pay associated with the Finance sub-scale may be matched by a patient-dentist

selection where those interested in and positive about restorative care converge, with

no conflict between patient preferences and dentist beliefs among this sub-group of

patients and providers. The higher restorative rates for dentists aged 30-39 years

could reflect treatment philosophy related to educational experiences or cumulative

individual career experience resulting in increased knowledge and skills in
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restorative care over time. Among the patient level factors there were lower

restorative rates associated with emergency visits, but higher rates for insured

patients and those with decayed teeth, indicating restorations tended not to be

placed for relief of pain, that enabling factors such as insurance facilitate restorative

care, and oral health status is related to care provided.

Crown and bridge sen¡ices

Provision of crown and bridge services was predominantþ associated with dentist

factors, with no practice factors and only one patient level factor being statistically

significant in the multivariate model. Decayed teeth were negatively associated with

rates of crown and bridge services, indicating these services may be more likely to

reflect the sequelae of caries rather a direct response to it, and may even reflect a

'preventive' approach to the potential avoidance of conditions such as tooth fracture.

Dentist practice belief scales of Information giving and Preventive orientation were

positively associated, and Patient influence negatively associated, with the provision

of crown and bridge services. Both Information giving and Patient influence most

tikely represent cost implications of treatment choice with the giving of information

about cost of care associated with higher rates but the involvement of the patient in

choosing treatment associated with lower rates of crown and bridge services. The

higher rate of crowrr and bridge associated with higher ratings on the practice belief

of Preventive orientation most likely reflects the professional authority aspect of this

scale rather than prevention. Age of dentist showed lower rates of crowrl and bridge

among 20-29 year old dentists, but higher rates among 40-49 year old dentists

compared to those aged 50 years or more. This may reflect a process of individual

cumulative experience which results in acquisition of knowledge and skills over a
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career with some tapering away as retirement approaches, or else the operation of

differences in treatment philosophy associated with educational experimces.

Prosthodontic sen¡ices

Provision of prosthodontic services was associated with a range of dentist, practice

and patient factors. Prosthodontic services represent an area of service which may be

seen as the final consequence of disease and failure of other treatment, resulting in

tooth loss and replacement by dentures. In some sense, these services can be a high

cost service, but may be preferred by some patients as a final solution to dental

problems and possibly a means of avoiding futtue expenditure on endodontic or

restorative care. Cost related factors are reflected in higher prosthodontic rates

among dentists in the Cost treatment choice cluster where more emphasis is placed

on cost as a factor when choosing treatment, and a lower rate of prosthodontic

services for dentists with higher ratings on the Finance sub-scale for patient

preferences. The Information giving practice belief scale was also associated with

lower prosthodontic rates, reflecting the role of informing patients ap-out costs of care

provided. The Preventive orientation and Patient influence practice belief scales, and

Personality dentist preference for patients sub-scale were all associated with higher

prosthodontic rates. This may reflect the role of professional authority in treatment

selection for the Preventive orientation practice belief, and a tendency for patient

involvement to favour perceived long term lower cost solutions for the Patient

influence practice belief and Personality preference sub-scale. In general, the role of

cost in treatment choice seems to be working in opposite directions, being a

dampening factor from the perspective of a dentist (Information giving practice

belief and Finance dentist preference for patients sub-scale), but a facilitating factor
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from the perspective of patient (Cost treatment choice cluster, Patient influence

practice belief and Personality dentist preference for patients sub-scale). The rate of

prosthodontic services was higher for dentists in the 40-49 yeú age group.

Prosthodontic service patterns by age of dentist could reflect educational emphases

in training and underlying trends in oral health away from edentulism over time. hr

general, more favourable service patterns were observed at capital city locations,

reflecting differences in availabitity of dentists and associated access issues. The

association with waiting time indicated that less b*y practices had higher

prosthodontic rates. These practices, which have a clientele more favourable to

prosthodontic care, could possibly reflect a lower SES distribution, and cultural

norrns regarding tooth loss. The positive relationship with insurance status seems

paradoxical, but like endodontics, while this may reflect an undesirable service

pattern, they are still costly procedures and enabling mechanisms such as insurance

may facilitate their occurrence. Also these patterns are for prosthodontic care among

the dentate, which may differ from that observed among edentulous persons. In

terms of oral health status, decayed teeth had an expected negative relationship and

presence of dentures an expected positive relationship with prosthodontic sen¡ices.

GeneraUmiscellaneous services

Provision of general/miscellaneous services was associated with dentist, practice and

patient level factors. However, area-based SES was the only patient level factor

which was statistically significant, with lower rates of general care associated with a

lower SES distribution. In contrast, a higher rating on the Finance sub-scale for

dentist preferences for patients was also associated with lower rates of

general/miscellaneous services. Dentists aged 30-39 years, and the practice factors of

229



shorter waiting times for an appointrnent and lower number of non-dentist staff

were also associated with lower rates, while a higher rating on the Dental behaviour

sub-scale for dentist preferences for patients was associated with higher rates of

services in this area. This sen¡ice area comprises one of the lower rate areas, being

third lowest behind orthodontic and periodontic sen¡ices out of the 10 main areas of

service. The low provision of these services in private general practice makes it

difficult to interyret patterns of association^s with these services. Additionally, the

nature of these services being an aggregation of general and miscellaneous sen¡ice

items whidr comprises a heterogeneous collection of services covering emergency

care, drug therapy, professional visits, anaesthesia and sedatiory anxiety therapy,

electrotherapy, and occlusal therapy, also hinders interpretation of patterns of

associations.

Total serwices

Rates of provision of total services per visit were associated with dentist, practice and

patient level factors. Ffowever, the number of associations was limited and the effect

sizes of the associations tended to be small. Fligher preference ratings for patients on

the Dental behaviour sub-scale were associated with higher rates of total services,

consistent with more service among the dentally interested, which includes higher

rates of diagnostic and preventive care. The other significant dentist factor was age,

with those tmder 50 years having higher rates of service per visit, suggesting that

older dentists may limit the range of services they provide as they approach

retirement. Lower numbers of non-dentist staff were associated with lower total

service rates, suggesting a trend toward less service among smaller practices, but

patterns of rates per visit can be counter balanced by numbers of patients per year
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treated (Australian Institute of Health and Welfare - Dental Statistics and Research

Unit, L996).Insurance status was positively associated with rates of service per visit,

indicating this enabling mecharrism facilitates the provision of more services, which

included preventive, endodontic, restorative and prosthodontic care. Area-based SES

showed that a lower SES distribution was associated with fewer services, consistent

with the financial barrier of being less able to pay for care providing a limiting effect

on services provided in private general practice.

5.2 Limitations of approach and methods

Having looked at the main findings of the thesis in the previous sectiory this section

considers methodological issues. Primarily, this section deals with some of the

limitations of the approach and methods adopted in the thesis. This involves

consideration of aspects of sampling and response, dependent variables, use of

scales, statistical approach, data aggregation, service log approach and rationale for

the study.

Sampling and response

The approach to sampling which was adopted consisted of the use of dental

registers. This represents a comprehensive sampling frame which includes all

dentists registered to practise dentistry in each State and Territory of Australia. Well

maintained dental registers provide an ideal sampling frame, but may be

compromised if they are not adequately maintained by the respective State/Territory

dental boards. For example, if new dentists were not included on the register or if

23r



address details were not updated. Another potential source of bias may arise from

response levels.

h this study some sampling and response problems were encountered through

addresses which were not contactable and through difficulty in achieving an

acceptable level of response. Efforts were made to minimise these problems by

tracing addresses through telephone listings and by using multiple follow-up

mailings. Potential response bias was assessed through comparison of the age and

sex distribution of respondents with the population of registered dentists, and

comparison of characteristics of respondents who supplied service log data with

those whidr did not complete the service 1og. No evidence of response bias was

detected through these comparisons.

The sampling approach of using a log to collect data on services and patients

involved a two stage sampling approach. The dentists were sampled as a simple

random sample (primary sampling unit), but the second stage of sampling used the

service log of patients (secondary sampling uniÐ. This second sampling stage treats

dentist as clusters. The effect of clustering is minimised when clusters are nurnerous

with few replicates within a cluster (Bennett et al., L99I), which is the case here where

each dentist (i.e., cluster) was sampled for one day. The loss of sampling efficiency

resulting from this complex sampling design was measured by an intraclass

correlation for each area of service, and the design effect estimated was used to

calculate a weight for the patient level models which adjusted the sample to the size

of the simple equivalent sample size (Rosier,t998).
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Dependent variables

Measurement of dependent variables in this study has involved the use of a standard

set of criteria to classify service items and group these items into main areas of

service. The Schedule of Dental Seraices provided by the Australian Dental Association

is a uniform set of guidelines for classifying services which is well known among

practitioners as it is often used to allocate costs of treatment in billing patients either

directþ or through insurance agencies. This may also have some distorting effect if

the use of the schedule reflects billing practices rather than service provision.

However, the r-rniversal nature of the use of the schedule by practitioners would

reinforce the utility of the schedule as a data collection instrument. Practitioners were

instructed in the service log to record all services provided regardless of how or

whether they were charged to the patient.

The service provision analysis refers to rates of service items classified into main

areas. Therefore different types of services are treated the same, simply as counts of

services converted to rates per patient visit. So a single surface filling is counted as

one item of service as is a filling involving three or more surfaces. Dissimilar services

can be converted into a coÍunon scales using relative value units (RVUs) based on

work effort. One method of calculating RVUs involves multiplying estimates of time

per service by a responsibility factor (Clappison, Pressey and Freeman, !965). Other

methods have been based on concepts of service times, costs and task mix (Schwarz,

1989; Council on Dental Health, 1968; Mackie and Lennon,1984; Marcus et a1., 1990).

An analysis of RVUs in Australia showed that the distribution of services based on

RVUs differs from that based on service item counts, with a more pronounced

dominance of restorative services. Diagnostic and preventive services aPPear
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reduced relative to restorative services, while endodontic and crown and bridge

services are more prominent when measured as RVUs (Brennan, Spencer and

Szuster, t994). Service rate counts were preferred in this thesis due to their more

readily interpretable nature over the more specialised econometric concept of RVUs.

Use of scales

In this thesis scales were developed based on previous research into patient values

(Weinstein et al., L979), practice beliefs (Grembowski, Milgrom and Fiset, L988;I99L),

and preferences for patients (Rouse and Hamilton, 1-99L). Researchers tend to

overestimate problems with existing measurement scales, and hastily develop new

scales when they are not warranted (Streiner and Norman, L995). While there is a

general need to replicate research findings this may be particularly warranted in

studies using factor analysis where the evidence for factors is more compelling when

they are observed in a range of samples (Kerlinger, L986). Replication need not be

literal duplication, but can involve constructive replication based on the same

problems or variables (Martin and Bateson, L986). The approach adopted consisted of

a constructive replication based on the previous studies of patient dental values,

practice beliefs and preferences for patients.

A methodological question concerns the degree of sensitivity of scales to cut-off

scores used. Means higher than the mid-point do not necessarily indicate an absolute

cut-off for agreement/disagreement, as scores really just rank respondents (Davies

and Ware, L98L). Flowever, collapsed Likert scales correlate with dichotomous scales,

but have greater internal consistency (Greenwald and O'Connell, 1970), and

collapsed scales have been found to have no deleterious effects on reliability or
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validity (Matell and Jacoby, 1971). The median was used in this thesis as an

empirically based cut-off which was interpretable in terms of the agree/disagree

continuum of the scale. This was preferred in lieu of any compelling conceptually

based alternatives. Likert scales have been found to be generalisable across different

anchoring labels as long as the numerical scale is clearly defined (Chang, 1997).

Labelling of the mid-point as neutral versus undecided has been found to make

negligible difference (Armstrong, L987), and excluding the mid-point no significant

difference, on total scores (Guy and NorveII, 1977). Variability of responses to mid-

points has been found to be similar to other response categories, supporting the

treatment of it as an indicator of a middle position along a continuum rather than an

indicator of ambivalence or indifference (DuBois and Bums, 1975). While the mid-

point value of the scale (i.e., u^sing the value "3" ort a scale ranging from "1" to "5")

may be considered the middle of the response continuum, an advantage of using the

median is that it adjusts for any skew present in the responses on the scale. Where

there is a high degree of skew towards one end of a scale, using the median as a cut-

off may provide greater statistical power by dividing the respondents into nearly

equal sized groups. Flowever, this needs to be considered when interpreting the

results, as both groups may have, on avera1ê, à high degree of agreement on the

dimension being measured.

The dentist preferences for patients and patient evaluation sub-scales each had

adequate reliability measures, within the range of Cronbach's cr = 0.70 - 0.90 (Streiner

and Norman,1995). Reliability measures of o = 0.50 may be used as a good minimum

standard for group comparisons, while 0.90 is required for comparisons at the

individual level (Davies and Ware, L98L). The practice belief scale of Information
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giving had an cr of 0.65, however, the practice belief scales of Preventive orientation

and Patient influence were both below the a = 0.50 level.

Statistical approach

Throughout the thesis a range of bivariate tests are presented. lAtrhen using multiple

testing some statisticians suggest that more stringent tests of significance be adopted

(e.g., usingl% rather than 5% as the alpha level). However, such an approadr may

simply reduce the false positive results at the expense of false negatives (Rothman,

1986). The problem with multiple comparisons mainly stems from performing many

tests and selectively reporting only those which were significant. No adjustment for

multiple comparisons is needed if the total number of tests is clearly reported and

non-significant results are reported along with the significant ones (Rothman, 7986).

This approach was adopted in this thesis, with all tests both positive and negative

being presented.

Collinearity refers to relationships among the independent variables and is used to

indicate that one predictor is an exact linear combination of the others. Near

collinearify arises when there is a high degree of association between independent

variables and may result in inaccurate estimates of regression coefficients, standard

errors and hypothesis test statistics (Kleinbaum et aL., 1998). Ideally collinearity

problems can be avoided through eliminating one or more of the variables. In

general, this approach was adopted in the thesis with derived variables such as

numbers of patient visits per year used instead of the components of the derived

variable such as hours per year worked and numbers of patients per hour. Among

the dentist factors some of the scales were correlated, with the Dental behaviour and
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General behaviour preference for patient sub-scales in particular having a high

correlation (r > 0.7). The dentist level models were run eliminating the General

behaviour sub-scale and comparing the results to the fulI models. As only minor

differences occurred between the two model types across the L0 service areas the full

models containing the General behaviour sub-scale were retained.

Selection of variables for inclwion in the models was motivated by the aim of

developing a comprehensive model of service provision which included as many

elements as possible from among the groups of provider, practice and patient factors.

While parsimonious models are often preferred, when inference is the goal, concerns

about confounding and apbress of the model should dominate any comPeting

concerns for simplicity (Rothman, 1986). The analytic aim in this thesis was to

include as many factors of potential influence as practical tempered by the desire to

avoid redundancy and collinearity. While step-wise approaches are often used in

cases where the goal of an analysis is purely predictive, when the goal is explanation

step-wise approaches are undesirable to the extent that they may omit non-

significant terms which combined can account for substantial confounding, and there

is no compelling reason to reduce the model to a small set of terms providing that

there are not too many terms (e.g.,20-30%) relative to the number of observations

(Rothman, 1986). Hence the approach in this thesis was include a full set of

independent variables across the range of service areas in each model.

Previous analyses of dental services have outlined the difficulties of analysing service

rates which in general tend to have distributions which are skewed and hence not

amenable to parametric analytic approaches (Bailit and Clive, 1981; Grembowski,
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Milgrom and Fiset, t990a). While non-parametric techniques are available (Seigel and

Castellan, 1988), they are limited in their applicability to analysis of multiple

independent variables. Data transformations may be used in parametric analyses of

skewed data, with rank frarrsformations suggested as a bridge between parametric

and non-parametric statistics (Conover and Iman, 1976; L98L; Iman and Conover,

1979), but are clumsy to apply and present difficulties in interpretation. The main

approadr in this thesis consisted of using Poisson regressiory as this analytic

technique is compatible with the distribution of the data and is readily applied to

analysis of multiple independent variables in a modelling framework. This approach

was compared to ordinary least squares regression and, in the patient level models,

logistic regression. Linear regression provides a readily interpretable measure of

goodness of fit. Logistic regression looks at initiation of contact as a separate problem

to repeated contacts (Korten et a1., 1998).

The percent of variance explained by the models ranged from 0.5 to t9.6% for the

patient level models, with four models greater thart12.0%., and from 0.7 to 15.5% for

the dentist level models, with four models greater than 9.0%. Interpretation of a

given R-squared value may depend on the context of the study, where a value of 0.30

might be considered high by ^ social scientist while a value of 0.98 might be

considered small by a physicist (SAS, 1988). The lower psychosocial and

organisational effects found in models from large-scale surveys have been attributed

to the use of proxy measures of morbidity which due to their correlation with socio-

demographic, attitudinal and behavioural variables leads to a reduction of their

effects when simultaneously entered into a model, the use of measures such as

presence of insurance rather than extent of coverage or out-of-pocket expense, the
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difficulties of capturing details of small sub-groups of a population from aggregated

data such as population-to-provider ratios, and a lack of sensitivity resulting from

general measures of persons and environment which are unable to describe cross-

sectionally how those with identical symptoms might behave differently according to

what is going on in their lives and on situational factors (Mechanic,1979).

Data aggregation

Area-based measures of socio-economic status were used in this thesis to measure

the effect that this had on the service provision pattems. This was performed by

collecting residential postcode of patients and linking this to an area-based index of

disadvantage derived from census data. The use of an area-based measure primarily

reflects pragmatic methodological issues of subject burden, ease of collection, ffid

feasibility of collecting alternative measures. However, area-based measures may be

better predictors of health status of population subgroups than conventional

measures based on the characteristics of individuals or households (Locker, 7993).

Conventional measures of social inequality such as occupatiory income and

education have limitations such as being difficult to collect, having high refusal rates,

the groups identified are not homogeneous, lacking a spatial dimensiory and

ignoring the broader social environments in which people live (Locke11993). Area-

based measures have some advantages in terms of having less missing data, less

social desirabitity bias and enabling identification of areas which can be targeted for

direction of resources (Locker and Ford, 1994). A comparison of an area-based

measure with a conventional measure for¡nd that household income was a better

predictor of inequalities in oral health than the area classification in terms of stronger

effect sizes and more consistent rankings, but the differences between the
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Perform¿ìnce of the two measnres were not great, with the area-based measure

performing almost as well as the conventional measure (Locker and Ford, 7994).

Some limitations of area-based measures include that they tend to be produced

periodically and may be out of date, and could potentially lead to the ecological

falJaa¡ of drawing erroneous inferences about associations between two variables

when using grouped data (Locker,t993; Locker and Ford, 1994).

The dentist level models presented in this thesis include dentist and practice factors

in addition to a range of patient factors, but patient factors are aggregated to the

dentist level. This aggregation of data could lead to potential methodological issues

related to the ecological nattrre of this grouped data. Data averaged over groups may

result in associations which are more tenuous than when derived from individual

level data, and suffer from an inability to control for confoundirg in the grouped

data (Rothman, L986). However, despite the problems associated with the use of

aggregated data, the findings can be useful even if confounded by unknown and

uncontrollable factors by identifying effects worthy of further investigation

(Rothman,1986).

Service log approach

The technique of sampling service provision through a log of a fypical day has been

examined through a sfudy of a sub-sample of respondents to t}rte1993-94 wave of the

Longitudinal Study of Dentists'Practice Activity (Brennan, 1997). Dentists in the sub-

sample were asked to record a total of 10 days of service provision and to nominate

their self-selected typical day of practice. Similar estimates of rates of service

provision from each of the 1.0 main areas of service from tlrre Schedule of Dental
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Seraices were obtained for the self-selected typical day and the remaining 9 days of

data from the 1og. However, the variability was greater for the nominated typical day

estimates compared to the remaining sampled days. This greater variability may be

accor-mted for by sample size (i.e., the typical day estimates were based on L day by

30 dentists giving 30 days in total while the remaining sample was based on 9 days

by 30 dentists Fving 270 days in total). When rates and standard errors were

compared by cumulative sampling days (e.g., day L, days t-2, days L-5, and days 1-

L0) there was generally only small variation even between L day and 2 days

cumulative sampling. However, the variability in the estimates tended to decrease as

the sampling effort increased. Therefore sampling effort can be used to increase the

precision of the estimates. One way is to increase the number of days sampled per

dentist, another is to increase the nurnber of dentists sampled. If estimates are only

required at an aggregate level (e.g., by dentist age) rather than for individual

practitioners, then a L day sampling period is sufficient given that a large enough

number of dentists is sampled.

Visit was the unit of analysis recorded in the service 1og. This was a consequence of

the sampling procedure which collected data over a L day period. Patients were not

uniquely identified and followed through a course of care. Instead a cross-section of

visits was obtained, and due to the short duration of the sampling it was unlikely

that patients were included in the sample more than once. The rate of service

provision is expected to be lower per visit than per course of care, which may sPan a

number of visits. However, due to the cross-sectional nature of sampling, which

includes all types of visits in a sampling day such as first visits, intermediate visits
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and final visits from a course of care, the service data obtained will be representative

of the full range of services provided.

The oral health variables recorded in the service log (i.e., numbers of teeth, decayed

teeth, wearing of dentures) related only to status at the beginning of the current visit.

Therefore measures such as decayed teeth are not considered valid prevalence or

severity measures in the usual sense of a¡r oral health slrrv€/r as they may have

already been treated in previous visits during the current course of care; but the oral

health measures are relevant to the provision of service at the current visit.

Rationale for study

An influential definition of science was proposed by Popper who saw scientific

progress not as passive observation but as active investigation of a series of

conjectures and refutations based on the testing of ideas which were open to

falsification (Magee, 1973).l,llhile this view was supported by some (e.g., MedawaÍ,

1979) it seemed not to fit the actual practice of science (Charlesworth,1982). Hence

the development of Kuhn's ideas of a history and sociology of science where epochs

of normal science are punctuated by revolutions or paradigm shifts, and

Feyerabend's view that there is no scientific method but that scientists use whatever

methods are available. This seems to link with notions of science as the 'art of the

soluble' (Medawar,1982). Success in science has been attributed to two separate

routes, syntheses and breakthroughs (Wilson, 1994), paralleling the notions of

normal and revolutionary science. The approach of this thesis has been to attempt a

constructive replication of aspects of treatment choice, practice beliefs, and

preferences for patients and combine these elements in a slmthesis of explaining
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variation in service rates which incorporates control for practice, patient and oral

health factors.

The central implication of this thesis is the impact that variation in dental service

provision has in terms of appropriateness of care. Randomised clinical trials (RCTs)

may be used as an objective measure of appropriateness of alternative treatment

methods, and should be performed regardless of model studies such as that

presented in this thesis. However, the value of model studies is their ability to

explain, and therefore improve the understanding of the multiple sources of

potential influence. This contrasts with the black-box approach of a RCT which can

determine an outcome between two alternatives but doesn't really explain the

d¡mamics behind the process. There are parallels here with the goals of analysis (i.e.,

explanation and prediction) where studies tend to emphasise one aspect more than

the other. The importance of explanation lies not only with academic and intellectual

curiosity, but with the ability of the profession to project to the public a credible

account of the services they provide. This may be particularly important in an age of

rising consumerism and for a profession such as dentistry where there is a

knowledge gap between lay and professional judgements of quality of care. The

public health implications of the findings of this thesis are discussed in the next

section.
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5.3 Public health implications

This section deals with the public health implications of the findings. These are

discussed in relation to appropriateness of care and the development of parameters

and guidelines.

5.3.1 Appropriateness of care

The central pubtic health implication of this thesis is that appropriateness of care may

be compromised when factors other than oral health status are irrfluencing the

patterns of services provided. The assumption is that as a result of these other

sources of variation a range of treatment patterns are being provided which are not

all of equal effectiveness. Understanding the sources of this variation provides

avenues to explore in the pursuit of improved quality of care.

Background

With mudr of dentistry being described as lore and many corunon treatment

practices being unsupported by scientific evidence, there is scope for improving the

understanding of the service provision process (Bader, 1992). In places such as

Australia and the USA where private dental care dominates, economic markets are

the cornerstone of the delivery system and the challenge is to understand the

dynamics of the transactions between patient and provider which largely determine

who is treated, for what type of dental problem, by whom the service is given, and

how much the service provider is paid (Grembowski et al., L988). Choice of treatment

is described as an art with many factors involved (e.g., economic, psychological,

physiological) with few objective rules guiding what is seen as professional
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judgement (Kress, 1980). The widespread variation in dental decision-making arises

from variation in identification of conditions, decisions to treat, and selection of

treatment which is influenced by differences in dentists'beliefs or knowledge (Bader

and Shugars,1995b).

Common factors which influence treatment planning include patient attendance

pattems, dentist-patient relationships, treatment prognosis, attitudes to risk, values

of both dentist and patient in relation to dental care, treatment thresholds of dentists,

and financial constraints on patients (Kay and Nuttall, 1.995a). Understanding clinical

decision-makrtg is necessary if the profession is to able to defend its own judgements

through offering explanations about the reasoning behind clinical decisions to

prevent the profession from being labelled as inaccurate, unethical or unscientific

(Kay and Nuttall, 1995b).

Sources of variation

Existing diagnostic tools have been criticised for their reliance on subjective

judgements, provision of only semiquantitative measures and insensitivity to small

lesions, which can impact on individuals through either false negative diagnoses of

hidden occlusal dentine lesions and approximal cavities or false positive diagnoses

for sound surfaces resulting in inappropriate decisions to intervene (Pitts, 1997).

Caries-related treatment decisions have been described as a pattem recognition

process or non-analytical processing using scripts based on sununarised versions of

the cumulative experience of a provider with similar clinical presentations (Bader

and Shugars,1997). Use of scripts involves a matching of salient features leading to

an automatic decision, usually to intervene. Scripts are thought to be highly
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individualistic and to contribute to substantial variation in treatment decisions.

Tooth and mouth factors are likely to be included in caries scripts, with patient level

factors likely to be involved in treatment selectiory and dentist factors influencing

which salient features are incorporated into individual caries scripts. tnvestigation of

restorative treahnent thresholds has indicated that the individual experiences of a

dentist may be more important in forming views on when to intervene than other

factors such as payment mechanisms, practice location or training experiences

(Nuttall and Pitts, t990).

The minimum point at which to intervene with a filling has been found to vary by

age of patient and tlpe of tooth, and was modified for reasons of being an irregular

attender or having poor oral hygiene (Nuttall and Pitts, 7990). Other studies have

found that attendance patterns have an influence on treatment provided. A higher

amount of treatrnent with more restorations was received by new patients (Davies,

19U), and comparison of frequent and infrequent attenders found that frequent

attenders received more restoration^s while infrequent attenders had more extractions

(Nuttall, 19U). Another study of attendance patterns found that individuals who

visited a dentist infrequently had a lower prevalence of restorations, with a higher

percentage of unsatisfactory restorations compared to those who visited more

frequentþ (Kroeze et a1., L990). Periodontal disease has also been related to visit

patterns, with severity correlated with time since last dental visit and receipt of

extractions, and with attitudes regarding the importance of regular visits (Eddie and

Davies, Lg84).
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Insurance is another factor whidr can irrfluence visit patterns and services provided.

While there is evidence of improvements in oral health as reflected in changes in

service patterns over time within a population of insured patients (Eklund, Pittman

and Smith, t99n, simulation models show that reductions in coverage would have

adverse effects on oral health status with increases in percentages of decayed teeth

and untreated decay compared to baseline (Brown, Caldwell and Eklund, \995).

Variation in service rates has been related to practice characteristics, patient exposure

to fluoridated water and non-price competition in the dental market (Grembowski,

Milgrom and Fiset, 1990b). Higher rates occurred in large, busy practices in markets

with high fees. An inverse relationship has been for-rnd between practice age and rate

of services provided, while dental market has been found to have both positive and

negative effects on service rates indicating both non-price and price competition in

the markeþlace (Grembowski, Milgrom and Fiset, t991). A study of fluoridation and

use of dental services among insured adults found that fluoridation reduced oral

disease but may or may not reduce use of restorative services depending on clinical

decisions of dentists (Grembowski et al., I997b). While clinical needs were the

primary determinant of restorative demand, there was a market effect where over-

treatment in the form of supplier-induced restorative demand may have occurred in

fluoridated markets with a large supply of dentists as a result of less decay and

competition for patients.

The effects of variation in both dentists' decisions to treat and also choice of

treatment can lead to substantial variation in cost of treatment, reflecting

disagreement among dentists in the perception of the need to intervene (Shugars and
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Bader, t996). Similarly, a substantial lack of agreement was for¡¡rd to occur between

dentists on which teeth are at risk of fracture and require treatment by a crown

(Bader, Shugars and Roberson, 1996).Investigation of the use of crown versus the

alternatives of complex amalgam or composite restorations found variation in crown

use beyond that explained by patient and practice factors which raised conceffrs

regarding the appropriateness of care provided (Shugars et aI., L997). Treatnent

selection has often relied on cost as a primary consideration, but investigation of

outcomes should include not only restoration survival, but survival of tooth and

pulp, and any related maintenance requirements (Martin a¡rd Bader, t99n. Sources

of disagreement leading to cost variation could include diagnostic criteria, risk

assessment, interpretation of non-clinical patient factors and interactions between

dentists and patients (Shugars and Bader,1996).

The lack of a theory of communication in the dental context has hindered the

development of an empirical model of the dentist-patient relationship which can

predict and prevent adverse outcomes (Sondell and Soderfeldt, 199n. Dental

consultations include the same functions of a medical consultation, namely to

interview, investigate, diagnose, prescribe, review and advise, but additionally

includes the function of delivering treatment. The element of treatment may put

dentists under stress to perform and patients under stress expecting a potentially

unpleasant experience. The location of the dental consultation in a dental chair

surrounded by equipment with treatment occurrirg i. the mouth may be barriers to

communication, although treatment provided through a series of visits may foster a

more communicative relationship (Sondell and Soderfeldt, 1997).
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A qualitative study of dentist-patient interactions found that dentists view the

current condition of the mouth as a sign of a range of personal characteristics of

patients (Redford and Gift, ß9n. The responsibility for poor existing treatments is

attributed primarily to the patient, with those who have poor oral health status being

viewed as non-compliant and thus less likely to be offered treatment involving

extensive home care or multiple visits, while those presenting with previous low cost

treatment generally being offered more limited treatment options. Patients perceived

as bright, co-operative and not apprehensive were offered the greatest range of

options and maximum opportunity for interaction. Patients were also for.md to bring

their own biases to the treatment process, being more likely to interact when they

have a more favourable impression of a dentist in terms of examination style,

personality and ability to relate to patients as individuals (Redford and Gift, 1997).

Variability between treatment plaruted for similar conditions may be acceptable

providing there is a rational basis for the choices that have been made (Kay and

Nuttall, 1995c). The optimal treatment plan should be dictated by what outcome can

be achieved and how valuable this is to the patient, therefore patient preferences are

an important part of clinical decision-making (Kay and Nuttall, 1995d).

Overview

Figure 5.L presents an overview of the factors which influence variation in service

provision. This schematic model outlines major sources of influence and their

interrelations during the service provision process. This is intended to illustrate

major pathways and interactions, but is not intended to comprehensively model all

possible connections. The model shows the service provision Process occurring at a

dental visit through the intersection of patient and provider at a clinic or practice,
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embedded within a payment mechanism which in tum is set within the broad span

of a society or culttrre. Within the confines of the visit, shown in the middle of the

chart, is the tlpical sequence of events involved in the service provision process. A

dental problem is converted to a diagnosis leading to a decision to intervene,

followed by treatment choice and provision of services. The dentist-patient

interaction overlays the visit at the intersection of the patient and provider. The

attitudes and behaviours of both patients and providers sets the tone of the

relationship which may or may not encourage a patient role in the treatment choice

process. The knowledge and attitudes of patients will impact on their oral health

status, leading to the dental problem that motivates a visit and the symptoms which

may dictate whether a visit involved relief of pain, other dental problems not

requiring relief of pain, or routine preventive and maintenance care. The visit takes

place within a clinic or practice which through various access issues (e.g., distance,

hours of business) can inhibit or facilitate visiting on the part of the patient, and

provide a constraining force on the provider (e.g., if located in a low SES area, or

rural or remote geographic location). The payment mechanism within which a visit

occurs may be an enabling factor for the visit (e.g., in the case of insurance coverage)

or may constrain options available at the point of treatment choice (e.9., through cost

differentials in fee-for-service treatment alternatives). The provider brings abilities to

identify at the diagnosis or detection phase, knowledge which can shape beliefs

which facilitates the decision to intervene with treatment, and clinical skills which

influence the success rate of the services provided in the treatment phase. Technical

evidence drawn from research on treatment outcomes provides data which can

inform the knowledge base of the provider and flow on to refine the practice beliefs

of a provider.
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Fig. 5.1: Sources of influence on seryice provision and their interrelationships

This overview of the service provision process schematically models some of the

main sources of influence on variation in treatment provided and their likely effects

and interactions drawing on findings from this thesis and the literature. The

literature in general has shown that variation is widespread and may occur at any of

the various points or phases in the service provision Process. The findings of this

thesis have shown that after controlling for oral health status, a range of dentist,

practice and patient level factors persist as significant sources of variation in service

patterns. This variation points to problems in relation to appropriateness of care.

While the existence of variation is not definitive proof of inapproPriate care, the

implications are that further research is needed to document the discrePancy

between need and treatment and to provide data on outcomes which can build the
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knowledge base upon whidr the service provision process rests. This knowledge

should form the foundation of practice parameters and guidelines.

5.3.2 Parameters and guidelines

Guidelines ¿re systematically developed statements designed to assist practitioners

and patients in making decisions about appropriate health care for specific clinical

circumstances, while practice parameters is a term used to refer to descriptive rather

than prescriptive reconunendations (Shugars and Bader, 1995). Guidelines should

reflect what is known about a clinical condition in terms of risk factors, course of

disease, diagnosis, relative effectiveness of treahnent alternatives and their outcomes

(Shugars and Bader, 1995). hr other words they should be decision aids based on

scientific evidence of outcomes, designed for use prospectively.

In recognisiog u gap between best practice and current practice, the pursuit of best

practice does not necessarily mean a state of perfection (Leeder,1998).Instead best

practice is what the pooled evidence suggests would usually confer the most benefit,

with the practitioner and corìsurner having scope to negotiate an approach which

weighs the facts about treatment outcomes along with others relating to patient,

community and setting.

Guidelines in dentistry generally are lacking in terms of detailed analysis of the

literature, failure to include patient preferences, and a reliance on expert opinion

rather than scientific data from outcomes studies (Shugars and Bader, L995). The

paucity of clinical guidelines in dentistry has been linked to the lack of outcomes

information. The paucity of outcomes information and related guidelines has meant
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that r¡ntil recently the bulk of activities performed by gmeral practice dentists has

remained unaddressed by any guideline development activity (Bader and Shugars,

L995b). With outcomes data and guidelines being generally lacking in dentistry, the

extent to which they can alter practitioner behaviour and the effect this has on

patient well-being remains poorly understood (Shugars and Bader, 1995).

While guidelines build upon previous efforts in the area of quality assurance they

differ in their focw on long-term outcomes rather than immediate and intermediate

technical measures primarily of structural and procedural aspects of care (Shugars

and Badet, t995). While guideline development may not be a Panacea which can

guarantee appropriate care is provided it represents an apptoach which recognises

that appropriateness of care is an issue and which encourages investigation of

outcomes and an evidence-based foctrs on treatment selection. Further research is

needed on developing risk assessments for different age groups, determining present

caries activity and monitoring of lesions over time, ild implementing improved

diagnostic tools into clinical and research practice (Pitts, 1997), along with ongoing

research into determining how market forces influence practice pattems as

guidelines are developed and adopted (Grembow skt', 1997).
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6. Summary and conclusions

This section sununarises the associations of patient, dentist, practice, and oral health

factors with services provided, and assesses the importance of these sets of variables

as explanatory factors in multivariate models of service provision. The influence of

these factors on variation in service provision is discussed in relation to the issue of

appropriateness of care, and the implications for policy development.

6.1 Summary: patient character¡stics

Patient characteristics were included in both patient-level analyses and dentist-level

anaþes of service provision. At the patient level, demographics had few

associations, none with sex of patient, but some with age of patient (i.e., middle-aged

patients had more prosthodontic and crown and bridge, but less restorative services).

Visit characteristics had more associations for variables sudr as insurance status and

new patient status, but particularly for visit type with emergency visits having

strong negative associations with preventive and crown and bridge services, and

positive associations with extraction, endodontic and general/miscellaneous

services. Higher patient finance ratings were positively associated with crown and

bridge services, while area-based SES had a negative association with extractions.

In the dentist-level models, patient demographics had few significant associations,

with patient age having a weak negative association with endodontic services and a

positive association with extractions. Visit factors had widespread associations with

service provision. Emergency visits had a weak positive association with extractions

and negative association with preventive services, new patient status was weakly
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positively associated with extraction and endodontic services but negatively

associated with preventive services, while insurance was weakly positively

associated with endodontic and preventive services, had a moderate positive

association with prosthodontic services and negative association with extraction.

Area-based SES had widespread associations with services, including a weak

positive association with endodontic services and negative association with

preventive and general sewices, a moderate positive association with extractiory and

a strong negative association with periodontic services.

6.2 Summary: dentist characteristics

There were few differences in services by sex of dentist, but there were more

extensive associations of sen¡ices with age of dentist, which could indicate

developmental or practice experience factors or the operation of period or cohort

effects among practitioners. Other dentist draracteristics such as practice beliefs,

preferences for patients, and treatment choice factors showed associations with a

range of services. Involvement of patients and consideration of cost factors by

dentists had polar effects on prosthodontic rates, with an orientation to patient

influence practice beliefs and preferences for patient personality associated with

higher prosthodontic rates and also extraction and endodontic services, while an

orientation toward information giving practice beliefs, patient preferences in

treatment choice and preferences relating to the financial status of patients associated

with lower prosthodontic rates and higher restorative and crowrt and bridge rates.

Professional autonomy practice beliefs were also associated with higher rates of

prosthodontic services, as well as restorative and crown and bridge services, while

an orientation toward the preference for patients with positive dental behaviour was
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associated with routine scheduled care in the form of higher diagnostic and

preventive rates. While these effects were generally small to moderate in size, their

Presence indicates that the practitioner exerts an influence on the patterns of services

provided.

6.3 Summary: pract¡ce factors

Practice factors were associated with all service areas except for endodontic,

restorative and crown and bridge. Geographic location, while showing significant

associations with only a few service areas was important in that it was consistentþ

associated with disparities in preventive and prosthodontic care, pointing to

geographic barriers to care. Other practice factors such as practice type while

exhibiting a wide range of associations showed few consistent trends with service

provision. Lower annual patient volume was positively associated with diagnostic

rates, less busy practices had higher prosthodontic rates, while smaller practices had

lower diagnostic and extraction rates and higher preventive rates.

6.4 Summary: oral health status

Oral health status variables were included in both the patient-level and dentist-level

models of service provision. At the patient-level, there were a wide range of

associations between services and oral health status. Denture status showed a strong

positive association with prosthodontic rates, but also negative associations with

diagnostic, endodontic and restorative services. Decayed teeth showed strong

positive associations with restorative services and moderate negative associations

with preventive and prosthodontic services, as well as weak negative associations

with diagnostic and crown and bridge rates and a positive association with
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endodontic rates. Fewer numbers of teeth were strongly positively associated with

prosthodontic care, and had a moderate positive association with extraction rates.

At the dentist-level, oral health was also associated with a wide range of services.

Denture wearing had a weak positive association with extractions and a negative

association with preventive seryices, and a strong positive association with

prosthodontic cate. Decayed teeth had a weak negative association with

prosthodontic, preventive and crown and bridge rates, and weak positive

associations with extraction and restorative rates. Overall, while an important

explanatory variable, oral health status did not fully explain the pattern of service

provisiory as evidenced by the range of patient, dentist and practice factors whidr

were also significantly associated with variation in provision of services.

6.5 Synthesis: factors influencing serv¡ce prov¡sion

Irr general, patient, dentist and practice factors were significant explanatory variables

in models of service provision which included oral health status factors. This

indicates that service provision is not a simple deterministic pathway involving

technical considerations of oral health status which are converted into a treatment

plan and provision of services. Patient, dentist and practice factors play an important

mediating role in determining the patterns of services provided. Among the set of

explanatory variables there was no single dominant variable or subset of variables

which could be ranked as most important. Overall, service provision was influenced

by a \arge number of small effects from a wide range of factors spanning dentist,

practice, patient and oral health status.
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6.6 Gonclusions: factors influencing service provision

While oral health status has an influence on the provision of services it is not the sole

determinant. A range of patient, dentist, and practice factors also influence the

service þrovision process. The findings of this study indicated dentist characteristics

such as practice beliefs and preferences for patients had an irrfluence on service

patterns. Such findings indicate that further understanding of the dentist-patient

relationship, the development of practice beliefs, and the dlmamics of treatment

planning and decision-making could be beneficial to improving service outcomes.

However, other factors such as insurance status a¡rd visit type were also associated

with service patterns and have the potential to be manipulated to achieve better

service outcomes. The persistence of some geographic and area-based gradients in

services indicates the operation of socio-economic and geographic barriers on service

patterns. l4lhile socio-economic and geographic barriers may require broad policy

innovations to address their effects on sen¡ice provision, there is scope for research

into clinical outcomes in general practice to improve the knowledge base upon which

treatment decisions are made, and such information could provide the basis for the

development of practice parameters and guidelines for care to address potential

problems with appropriateness of care which stem from the observed variation in

service provision.
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7. Appendices
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7.1 Appendix A: cover letters mailed to dentists
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7.2 Appendix B: survey instrument
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Questionnaire

HFAUü&WELFANE THE T'NÍVERSITY OF ADELAIDE

Study of Dental Services
in Australia

A study of: dent¡sts; dental pracl¡ce; and dental services ¡n the 1990's

Þ

ConducEd by: Australian Instiru¡e of Hea.lth & Welfare's Denøl Sørisdcs and Resea¡ch Unir
Department of Denrisrry, Universiry of Adelaide

Sourh Ausr¡alia 5005
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CONFIDENTIALITY
This sû¡dy is being conducred by the Ausúalian Institute of He¿ltb and rüelfa¡e's Dental Stâtistics and Resea¡cl Unit.
Responses are STRICTLY CONFIDENTIAL a¡d will be reponed in statisticål form only such that individual identity is not

rcvealed. The serial nr¡mber !o be recorded ouf

HOW TO A¡ISWER QLTESTIONS
o Answer in æmrs of your CIJRRENT, ACTUAL siuration (e.g., if your professionel activities have recently changed).

. Good estimates are æceptable if exæt iü¡!¡wers cantrot be givetr.

o Fach dentist a lna or sbould a

1. PRACTICE BELIEIS: Ple¿se reåd each of tbe following slatements ùen circle one of the numbers from:

I - sbong agre€mdrt to 5 - sEong dtsegræment wbicb trest indicates your agreemenl wifh ihå( statement.

Strongly Strongly

2. YEAROFBDS/BDSc

3. sEX: ! uae ! reurae

4. MONTHANDYEAROF

5. (a). Do YoU Do ANY \ryoRK IN GENERAL PRACTICE (tick either Yes or No)

! Yes: (Gener¿l kactice) + (Pleåse go !o Question 5(b) below)

E No: (Not in General Practice) = (Please go to Question 6)

O). PRrVATE PR,{CTICE: Are you in Private Practice?

E r.¡o + (Please go to Question ó)

tr
tr

Yes: (full-time) + (Please go o Qqestion 5(c) below)
Yes: (part-üme) Ð (Please go to Question 5(c) below)

(c). IF YES, ARE YOU CT,,RRENTLY TREATING PATIENTS IN PRTVATE GENERÀL PRACTICE?

fl Yes = (Please go to Qr¡estion 7)

D No + (Please go to Question 6)

Page2

If a patietrt disâgrees wilh tbe de¡dsr's recoE¡mended treatment, the dentist should

advice thethe

all 1234_5
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6. The focr¡s of thc rcmaindcr of this study is on private gcncral practicc, hcncc ll you erc not worlilg in pÌ¡v¡t. gcDGr¡l
practicc thcn wc do uot nccd your ¡Dsscrs tô thc rcn¡i¡der of tùc qocstions. Ho*rvcr, wc would apprcciaæ any
con¡mcnts you might likc to ¡r¡akc on dcntal practicc urd scrvicê dclivcry (scc back pagc). Abovc all, olcasc rcturn ths
oucstionnairr to us so wc know lhal you arc not working as a privatc gcncral practitioncr.

7 (a)

tr
tr
tr
tr
tr

MAIN TYPE OF PRMIE PRACfiCE (tick onc catôgory which bcst desc¡ibcs your main pracúcc situation)
Solo practitioner with no sharing of costs (includcs a practitioncr who employs an assistant or locum)
A paíner in a complctc parrncnhip
Without partncrs, but with sharing ofcosB anüor cmployccs (i.c., associatcship)

Employcd as an assistant
Othcr þlcasc spccify):

(b) rüith how many othcr dcntists IN THIS PRACTICE? (cxcludc yoursclf): 

- 

dcntists
(c) What pcrccnøge of your dcntal work timc is IN TIIIS PRACTICE? 

- 

pcrccnt
(d) \Vhat pcrccnøgc of your dcntal work time is in ANOTIIER PRfVATE PRÁCTICE(S)? _ perccnt

E. DO YOU AISO TREÀT ANY PAÎIENTS ìryHILE IN A PT,'BLIC OR NON.PRIVATB SALARIED POSITION?
E No + (Plcase go to Qucstion 9)

! Ycs +\Vhat perccnr¡rgc of your dcnøl YVORK TIME?- perccnt

9, POSTCODE(S) OF PLACE(S) OF IVORK: Main place in private pract¡cc:
(if unk¡own, fill in namc of city or town) Othcr privaæ practicc place(s):

Public sector placc(s), if applicablc:

r0. CURRENT PRACTICE EXPERIENCE (IN YOUR MAIN PRIVATE GENERAL PRACTICE) (Answcr in terms
of your practicc experience using a ¡yg!94! or 4¡gg9 day or wc¿k as indic¡tcd. Use decimals or fractions as nccdcd)

(a) How many PATIENTS PER DAY, on average, do you trcat? paticns pcr day
(do not include patienß whose treâùnent you supervised, but who a¡c trcated by other staff)

(b) \Yhat is the average TOTAL NUMBER OF HOURS PER DAY workcd by you? hours pcr day
(cxclude frcc timc, but includc adminisFâtion, lab. worlç stc.)

(c) How mmy HOURS PER DAY do you spcnd CIIAIRSIDE with paticns? 

- 

hours pcr day

(d) How many DAYS PER WEEK do you practise? 

- 

days per wcck

(e) How many YÍEEKS did you work in lhc last 12 months? 

- 

weeks per year

11. APPOINTMENT TIME (IN YOUR MAIN PRWATE CENERÂL PRACTICE): Approximatcly how long does a
regular patient have to wail bctwcen thc date of making il appoint¡nent and the actual appointment date?

(exclude patiens with emcrgcncies and thosc schedulcd for â serics of úcatments)

Please specify: _ (days); or 

- 

(weeks); or 

- 

(months)

lz AUXILHRIESlüoRKINc WITH YOU (IN YOUR MAIN PRfVAIE GENERAL PRACTICE). Pleasc søte thc

number of auxilia¡ics and the hours pcr wæk they work with you in your main private pruticc location.

NUMBER TYPE OF ÀTIXILHRY
Chairside Denlal Assistant(s)
Dental Hygienist(s)
Practicc ma¡age(s)
Secretary/Ræptionist(s)
Other (plcasc specify:

HOURS PER WEEK (working with you)

- 

hom pcr wæk
hours ær wcek

- 

hours pcr wæk
hou¡s ær wcck
hom ær wcek
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Altemtive trcatment ¡ai¡s
Visral exam
only

vs

X-rays
as a d¡agDostic
aid for a
posþr¡or tooth

Prevc¡tive
intcn'ention

vs

Restoration for
an initid
carious lesíon
in an occlusal
surface of a
¡osl¿rior tootlr

Crom

vs

Amalganor
composite
build-up on a
pos¡er¡or tooth

Root ca¡al
tterapy

ys

Exùaction ofa
posterior tooth

Fixed bridge

vs

Rcmovable
partial denture
for a missing
anterior tooth

Prophylaxis
(mechanical
cleaning)
ys

Subgingival
curettage or
periodontal
scaling

Most
¡Eportânt
fâctor:

e-¡*.lt Afr 
"1p"1*,1

t,l-l,l l*lh
¿ttrrt*"

Cr¡ø.1" Pe¡rit¿rnl"l

,|ilr,
bry"l .ltl"b

2nd most
important
factor:

TlltlrtX l"^lt'V P"n *,J^l I"l,* /-"
l^ lr"lh

,lAltltltl

¿' I^L

Alt,,lrr-l

,lt*,qlh

til"l
,ol."Lø

3¡d most
iEportant
factor:

tttvMw

pj-rl
'll-rlra,

nu&ry
"l
Llh

Faprrlt-, lr,,
tllt pr,r*ft"*

ntil,* tl

"pp*Jr,ttJ"

w"l
,l,ltlttb tp"^

0'-xw
J"t,'

4th most
iEportârt
factor:

ß*l *n¡^ C"il l, P"h^l Al.,lrr* l I
l*lh -tl-rt

P+'l"l^ I
*"'l" l+

t alry prrLl
J-1"^

ßt"rl-, 
"l

^lrrl'-,
5th most
¡mportant
factor:

P"li' l
P"l"/t"*

e*I b P"l'rJ' &ll,,,,ll,f 
"l

-^tlL

Al"rl^-¿

.,J*ll'fp,y
I*ll, ,rl,ltll

13. FACTORS INI'LIIENCING CHOICE OF TREATIUEM: For cach of thc six pairs of altcmativc t¡catmcnts listcd
bclow plcase select, in order, up to fivc factors important in choosing the first trcatrnsnt ovcr the sccond alternativc for cach
pair by writing e¡ch factor in the boxcs undcmcâth cach trcaEncnt pair. An cxamplc is givcn bclow, howcver lhcsc cxamples

a¡e not nêccssa¡ily a complcte list. Plc¿sc orovidc vour own resoonscs bascd on vour clinical exocriencc and iudgement. If
ncæssâry rcpcat thc same factors for diffcrcnt pairs of ueaurcnt, or lcave blank when you fæl less than fivc factors a¡c nceded.

Examplc:

Page 4

lHhent
Visual exm
only

YJ

X-rays
æ a diapctic
aid for a
posterior tooth

Preventive
intewention

vs

Restoration for
an initial
carious lesion
in an occlusal
surface of a
nosterior tooth

Crown

vs

Amalgam or
composite
build-up on a
posterior tæth

Root øal
therapy

YJ

Efraction of a
posterior tooth

Fixed bridge

vs

Removable
partial denture
for a missing
anterior tooth

Prophylaxis
(mechanical
cleaning)
ys

Subgingival
curettagê or
periodontal
scaling

Most
important
fâctor:
2nd most
importånt
fâctor:
3rd most
importånt
factor:
4th most
¡mÍörtant
fâctor:
Sth ¡rost
important
fector:
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14. GENERAL EVÄLUATION OF DENTAL PATIENTS: Read eæh of rhe folloìving staæmenls then cifcle one of the

numbers from: I - strcng agrement to 5 - stmng dlsagræment whicl best indicates your agreement witb the slatemenl.

Suongly Strongly

Page 5

I prefer patients wbo come in at recall 12145
3 4

who withme I 2 5 4 .5

I prefer patients who are patient

I prefer patiens who afe on time for I 345

I prefer patienß who respect my opinion

5

I prcfer patients who mainlain thei¡ oral heåltb 12345
t2345

I prcfef padents wbo accept my úeaErent plans

I Drefer Þatients who are thanKul for cafe provided 12345

I prcfer patienÌs to not respect my opiuion

I to be maDage3ble in the denøI 3 4 5

4

patients who have attitudes abut ord heålth 2 4

4 5

I prefer patienß wbo give 2tl-hour notice when

I
I prefer paüents who are ft¡n to wo¡k with

3 45
I prefer patie¡ts who a¡e interpersonally responsive

I prefer padents who have private insura¡lce 72145
12f45

I prefer patiens wbo follow instructions (e.g., for bome care, other procedures) r234-s
caæ 1234

I prefer padents who present si8nificant problems to providing good dental care I 2 3 4 5

I Drefer patienfs who value good tlental care 1 2 1 4 5

I who a¡e anxious 2 J 4

I prefe¡ patieils wbo appreciaÉ prevøttve care 2 3 4

I prefer patienûs wFo a¡e relaxed 12345
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15. Day Log: Typlcal cllniel worklng dey - Hvrte Ge¡¡eral Pracllce Date:-l 

-l -

Page6

Serie i¡formtio¡ P¡ticnt & Visit ioformtiou Or¡l hølth ¡t st¡rt of visit tôd¡v:
Prd.nt
nmlr

Itñ
Codc

(AI)A)

DðUr
Tlhc

(ntE)

Sd
of
p¡al.nt

IMÆì

AßC
of
Ftl.!a

(YaE)

¡ËErrd
úlG

(Y/t{)

Ræ
for
dÉ
o{ qrc

(E¡'Rop
orh)

P6t-
crda
ol
D.tiht

I¡r
vl5h

-Ncr *
.PPÞt.
bnlyy

Nqbcr
al
Nrt¡nl
l..lh

(0 - 32)

Nmb.r
ol
Dev.d
t clh:
Ðyb.
[Ik{

Nqb¡r
ol
Fill.d
t.(h:
. ro(
dÉy.d

I)6lur.
ft¡dnß

ùpproP

(N.P.F)
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16' RyaLUATToN oF nvilcs y?-u to êvaluatc thc paticnts you treåt d in your rog ofonc Mtical dav of clinical bclow, if you s¡rw morc tian llpaticns prcas€ fi¡ out lhecvaluation for thc first 18 y r you saw ificss tiran te patie,rrts wcrc r,catø.

Pleasc ¡cad cach of thc following staterncnts then circlc one numbcr (l - 5) which bcst indicates your ag¡ocm€nt u,ith thatstatqncnt fthe numbcrs range from I - trong agreement to 5 sbìng ¡¡"¡grecment with a statcmentl fo, ã"n o"ti"nt 1oj Olmarimum of 18 patiens).

Patient ¡umber frcm your typiel day log
2345 6 7 8 9 10 ll t213t415t 61718

lllllltllltl
222222222222
333333333333
444444444444
555555555555

lltll
22222
33333
44444
55555

Does this patient havc a good
dental knowledge?

Stongly agrcc l:
).
J:
4:

Stongly disagree 5:

Pl¿asc ci¡cle on¿ number (I-5) lor each patietu

Does this patient follow your
instn¡ctioDs?
(e.g. conceraing home c¡re or
other ¡ecommended procedures)

Please circl¿ one number (l-5)for coch potient
llttlltllll
22222222222
33333333333
44444444444
55555555555

lll
))1
133
444
55s

llr
222
333
444
)J5

I
2
3
4
5

Stongly agrec

Súongly disagrc

Does this patient present åDy
signilicant problens that crete
obstades to proviiling good
dental care?

Please circle one nunúer ( I -5) for each patient
llll
11na
3333
4444
5555

llllllllr
7)alaa .22
333333333
444444444
555555555

tlll
2222
3333
4444
555s

I
2
J
4
5

Shongly agrec

Snongly disagræ

Ls this patient williug to pay for
reconmended optimal care?

Please circle one number ( l -5j for each patient
1t
1a
35
44
55

llllllttll
)t1na. .222
3333333333
4444444444
5555555555

llll
a1la

3333
4444
)555

I
2
3

4
5

Strongly agree

Srongly disagrec

Is this patient financially able to pay
for ræomnended optinal ere?

Please circle one number (I-5) for each patient
llltlttlllltllllt
)))1)11)a1.. .2222
33333333333333333
44444444444444444
55555555555555555

I
2

3

4
5

l_
2
J
4
5

Sùongly agree

Stongly disagree

PageT
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Thank yor for your cooperatlon ånd time in answering this questionnaire.

If you bâve any queries please doD't hesilate to contåcl the ¡esea¡ch tean.

Cmrænts (Yor¡r conmens are invited - is there anything else you would like to tell us about denlal praclice and sewices?)

Patlant prcfcrcnces (is tbere anything elsc you would like to ¡ell us about patients?)

Factors influenclng choice oftreatment (is there anyùing else you would like to tell us ak)ul treaünen( de¡isions?)

Trends in service delivery (is there anytùing else you woutd like to lell us about service pattems?)

Other bsues (are there any other issu€s you would like to tell us about?)

COMIDENTIALITY
This study is beiug conducted by the Ausrrdian Institute of Healtb and Welfare's Dental Slalistics and Research Unit.
Responses are STRICTLY CONFIDENTIAL and will be reponed in statisticål form only such that individual identity is not

revealed.

Page 8

277



Coding instructions included with questionnaire

Please provide on page 6 infomadon on ¡he sÉî'ices YOU performed on a Npicâl dav, by completing tbe day log over one
typical clinicål day i¡ your MAIN priva@Jenerâl prâcric€ locarion.

The loq orovides s¡ac¿ ¡o the following (See examole bclow):

Column A

Column B

Recordparient numbe4 itemcode andd¿nlis, tirn¿ on eachline oÍlhe senice log.

Patient Number: $y'riæ in $1" for the fúsl patient seen duriDg the day, '02" for the second, etc.

Item C,ode: Record the dc¡¡øl sen¡ic¿ code, ONE PER LII{E, for each iten of s€rvice, until all of the iterrs
perfofmed on tha¡ one day for any one patient bave been lisled. It do€s not mâner if panicl¡lar items are not
completed. Multiple servic€s of tbe sane tlTe (e.9., two l-srrface atulgaurs) should be r€corded as two
separaæ it€ms, Pleås€ use a copy of the A.D.A- Inc. Scltcdule of Semices for ùe item codes.
No{e: Please include âll items, even if the patient w¡Ls not charged for tbe proc€dure.

Record, sex, age, insuÌance stalus, reasonlor care, postcode, hst visil date and o¡al h¿alth on th¿ lirst line o! each patient.

Column D Sex of petimÍ (M orþ

Column E Age of patient: (Yeâß). Estimaæ if not lxrown.

Column F Iruurrr¡cê stâtrs: Indicate whether the patient has DENTAL insurance. (Y for Yes or N for No).

Column G Reason for coure of ere: IDdicåle the INTIIAL re¿son for tbe course of care by one of tbe following codes.
Ex -Exam (check-up)
Rop - Relief of pain (emergency)

Oth - Otherdental problem (e.9., a dental probleur not involving rcliefofpain)

Column H Reidential postcodc of patiert: Indicate 4digit postcode for tbe residential address of each pâtient.

Column I Last vblt (date): 'New' or approximate date (montvyear) of last visi¡ to tbis prâcrice.

Column J Number of natural t€cth: Number of nanral p€rmanent teetb at the beginning of tbe cuÍ€nt visit (0 - 32).

Column K Number of dcayed teeth: Number of decayed teeth (may atso be f¡lted) at the begiDning of tbe curent visit.
Decayed teeth includes recurrent decav (i.e., may be decayed and fitled).

Column L Numbcr of filled teetù: Number of ftlled teeth (but not decayed) et the beginnhg of the o¡nent visit.
Tbese sbould be filled satisfacor.v, (1e., if also &cayed tben should only be counred as decayed).

Colunn M lÞnture wearing: Indic¿te none (Ð, PaÍial denture or frxed bridge (P), or Full denture (F) as upper / lower.
(E.g., F/F for full upper & lower <lenture, N/l.I for none, F/N for fult upper, P/t{ for panial upper)

Example: Log of servlces
Thc cxmplc shows a suplc enty fø thc fißt trc paticÃts sæn duing thc typical day. Tbc cnuy for thc fñt Daticnt (a 20 ycu old
fcmalc) sbws tbc following wor* pcrfomcd: ¿ pai¡ of bitrwi¡t Ëdiograpbs ild two two-surfacc udgu ülings. Thc paricnr dæs nor
bavc inswcc, tbc rcæn for tbc couc of cæ wæ u cmøgcucy/rclicf of pain, tbc rcsidcntial pct-ædc wæ 506?, sbc is a nçw paticnt.
shc had 28 natural tccth in total, with 2 dæaycd, 2 frllcl, ud shc bad !o dcntuEs.
Thc cntry for thc sond gatiçnt (a 73 yø old malc) shows thc followirg work Þing pcrfomcd: æ initial cxuination and rcmoval of

ud calculus. Tbc paticnt hæ dcn¡a¡ insEææ, thc rcæon for thc æmc of cæ wæ a cbæk-up/cxæ, thc rcsidcntial pGt{odc was
bis læt visit wæ in ud hc bad 20 ¡atual tccth in with 0 t ñllcd, ud hc bad a

P¡dcn(
nMbat

Ia6
Codc

tÀDÀ'l

DaÉr
T¡r¡c

Sq
ol
pqt¡dt

lÀtF)

^t.ol
p¡t¡.nt

(Yen)

INorrd
l¡tB

(Y/N)

Rás
fo¡
CdÉ
oaqÑ
(Ê,Rop
orh)

Pol-
coda
ol
p¡tl.nt

Iaf
Ylslt

-NaF ù
¡PPl@

Nmbc
ol
N¡trF.l
f..(h

l¡

Nmbc¡
ol
Dov.d
tcclh:
{¡y b.
õtrcd

Nmbcr
ol
F ll.d
tcc(h:
- not
d€v.d

Ddaùr
Eint
a
spp¡ow

(N.Pr')

N/N
0l 512 l8

02 ott lz M 71 Y E 50r2 G/92 20 8 P/N
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7.3 Appendix C: Responses to choice of treatment pairs

Table Cl: Original ordering of responses to choice of alternative treatment pairs

01. Age of patient 26. Patient previous

experience with similar
procedures

51. Rest of dentition/
proximal teeth

76. Need for specialist

02. Caries rate/ risk 27. Convenience to patient 52.Which
position

tooth/ tooth Z. Whether abutment for
partial denture

03. Medical history/ general

health
28. Number of appointments 53. Tooth prognosis/

serviceability in the long term
78. Practice profiV time-
money ratio/ convenience to
dentist

04. Number of missing teeth 29. Cost to patieny
affordability

54. lnterproximal caries,
restorations

79. Gagging

05. Alignmenvtooth anatomy 30. Pain controU comfort 55. Recurrent caries 80. Root sensitivity

06. Extent of tooth damage 31. Patients ability to tolerate
prosthesiS/ type of partial

56. Longevity of restoration 81. No need for panoramic ol
other teeth

07. Future plans for tooth/
treatment plan

32. Need for anaesthesia 57. Future plans (partial or
bridge)

82. Access to equipment
(e.9., micro-abrasive)

08. Ability of dentisV
philosophy of dentist

38. Dental fear/ aniety 58. Duration of root canal 83. Too heavy for temporary
bridge

09. Root caries;/ condition 34. Aesthetics 59. Probabil¡ty of root canal
success

84. Anested caries

'l 0. Pulp status/sensitivity 35. My records/ availability of
x-rayl legal record

60. Symptoms/ pain 85. Need for strength

11. Anatomy/ difficulty of
canals

36. Toothache 61. Dental treatment history 86. Fluoride history

12. Duration/ type of infection 37. Time since last x-ray/
check-up/ visit

62. Time since last perio

treatmenu exam
87. Access/
treatment

ease of

13. Existing partial denture 38. Pregnancy 63. DieV lifestyle 88. Occupation/ sport

14. Abutment contours/
üpping

39. Colour change/ staining 64. Root filled/ treated 89. Radiation to dentist

f5. Length of edentulous
span

40. X-ray evidence 65. Patient motivation/ dental
ICU recall compliance

90. None/ always do the
latter alternative

16. Abutment
condition

strength/ 41. Probe/ penetration/
sticking

66. Time/ urgency 91 . Family history

'17. Soft tissue contours/
damage

42. Prev¡ous endo treaùnent 67. Number of proximal

contacts
92. None/ always do first
altemative

18. Extent of calculus 43. Heavy bite 68. Longer lasting 93. Do neither altemative/
both

status/19. Periodontal
pocket depth

44. Suitability for restoration/
pre-existing filling/ f racture

69. Fluoride applications 94. Salivary flow

20. Tooth mobility 45. Role in occlusion/
functiorV avoiding dentures

70- Density of enamel/
presence of fillings

95. V¡tality test

21 . Gingival status/ bleeding 46. Bite/ occlusal forcel
abrasion problems/ retained
food particles

71. Potent¡al problems/

difficulty with altematives
96. Fissure seals present

22. Preparation for other
procedures/ need for other
treatment

47. Abuünent length 72. Nerve prognosis 97. Public or private patient

23. Patient preference/
approval/ acceptance of
potential difficulties

48. Number of fillings,
crowns, implants/ age of
fillings

73. Ability to view/ accuracy
of diagnosis

24. Oral hygiene status 49. Visible caries/ clinical
appearance

74. Overall status of moutV
extent of other treatment
needed

25. Patients ability to tolerate
procedurei co-operate

50. Size of lesiorV amount of
healthy tooth/ vitality

75. Future/ past need for root
canal treatment

279



7.4 Appendix D: Design effects

The sampling of services by the use of service logs can be considered as a two-stage

(cluster) sampling approach where dentists are the primary sampling units and

patients the secondary sampling units. Cluster sampling has advantages such as

reduced costs but has higher sampling error than simple random sampling with the

same sample size. Cluster sampling is less efficient than a simple random sample of

the same size, and this difference in efficiency can be measured as the design effect. It

is considered desirable to estimate and adjust for design effects due to clustering as

inaccurate estimates will be obtained if statistics appropriate to simple random

samples are applied without adjustment to more complex samples such as two-stage

(cluster) designs (Rosier, 1998).

The design effect compares variance errors of sampling for a complex sample and a

simple random sample of the s¿une size. Calculation of the design effect requires

knowledge of the extent to whidr clusters are likely to display homogeneity with

respect to the variables studies. This is measured using the intraclass correlation and

mean cluster size. The intraclass correlation is estimated by analysis of variance of

the dependent variable using the cluster variable as the independent variable (Rosier,

1998). The standard error of sampling for a given cluster sample can then be

estimated by calculating the size of the simple equivalent sample. The size of the

simple equivalent sample is the size of a simple random sample that has the same

standard error as the complex sample, and is calculated by dividing the size of the

complex sample by the design effect. Calculations of standard errors can then be

based on the size of the simple equivalent sample.
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In general, the higher sampling error of cluster samples is due to members within a

cluster tending to be similar while differences between clusters can be large

(Australian Bureau of Statistics, t993b). The extent of the increased sampling error

depends on how representative the clustered sample members are of the target

population. For the same overall total sample size, a survey in which a larger number

of clusters is selected gives more precise results than a survey of a smaller number of

clusters (Berurett et al., tggL).Increasing the number of clusters sampled decreases

the design effect of clustering for a given level of intraclass correlation.

Table D1 presents the intraclass correlations and design effects for each main area of

service using the patient as the unit of analysis. Intraclass correlations were

calculated from analysis of variance using the dentist as the independent variable.

This provides a measure of homogeneity within clusters of patients treated by the

s¿une dentist. The design effect was calculated based on the intraclass correlation and

mean cluster size. Higher intraclass correlations indicate greater within-cluster

association and higher design effects. The highest intraclass correlations occurred for

orthodontic and total services, indicating that these services tend to be associated

within clusters (i.e., dentists have characteristic patterns for these services across

their patients). A design effect of L.0 is equivalent to a simple random sample, design

effects greater than 1.0 indicate that clustering has an influence, while design effects

less than 1..0 indicate that the design is better than a simple random sample. Design

effects ranged from a high of 2.57 for orthodontic services to a low of 'J'.28 for

prosthodontic services. Relative standard errors provide a measure of precision for

each estimate, and tend to be higher (i.e., less precise) for low rate areas such as
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periodontic and orthodontic senrices, and lower (i.e., more precise) for high rate

areas such as restorative, diagnostic, preventive and total services per visit.

For eadr service area the size of a simple equivalent sample was calculated by

dividing the unadjusted sample swe by the design effect. Ttris results in reduced

sample size equivalents for each area. The size of the simple equivalent sample was

used to adjust the standard error and relative standard error. In general, the adjusted

standard errors are larger than the unadjusted, as they are based on smaller

equivalent sample sizes. This also results in larger relative standard errors. FIowever,

even the largest are below 20o/o, wlth the majority being below L0%, indicating that

adequate levels of precision were present after adjusting for the design effect of

clustering.

Table Dl: Main areas of service: - intraclass correlations and design effects (n=4O741

unadjusted adjusted

Area rcc Deff Mean SE %RSE n- SE %RSE

Restorativ€

Diagnostic

Preventive

Endodontic

Prosthodontic

Extraction

Crown/bridge

General/misc.

Periodontic

Orthodontic

Total per visit 0.143 2.49 2.051 0.020

0.040

0.083

0.084

0.037

o.027

0.03Ít

0.036

0.045

0.o72

0.151

1.41

1.86

1.87

1.39

1.28

1.U

1.37

1.47

1.75

2.57

0.566

0.650

0.379

0.112

0.098

0.086

0.077

0.042

0.019

0.021

0.016

0.012

0.011

0.007

0.008

0.006

0.006

0.003

0.002

0.002

2.83

1.85

2.90

6.25

8.16

6.98

7.79

7.14

't0.53

9.52

2,889

2,'190

2,179

2,931

3,'t83

3,Or0

2,974

2,771

2,328

1,585

0.018

0.017

0.015

0.008

0.009

0.007

0.007

0.004

0.003

0.004

3.18

2.62

3.96

7.14

9.18

8.14

9.09

9.52

15.79

19.05

0.98 1,636 0.031 1.51

ICC = intraclass conelation (rho)
Deff = design effect
SE = standard error
%RSE = relative standard error
ñ -. = size of simple equivalent sample
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Table D2 presents sample size estimates for main areas of service based on the 1993-

94 wave of the Longitudinal Study of Dentists' Practice Activity. These consist of

two-group comparisons for a range of hypothetical rate ratios with alpha = 0.05 and

power = 0.80. These are compared to the obtained sample size, and the sample

adjusted to the simple equivalent sample size. Obtained and adjusted numbers are

presented divided by two, so these can be compared directly to the required number.

Th"y should be equal to or greater than the required number to be able to detect a

difference of a given magnitude. In general, high rate areas have smaller required

numbers than low rate areas for any given rate ratio, and for any given service area

the required nr.urrbers decrease as the rate ratio or size of difference detected

increases. Adjusting for clustering reduces the equivalent sample size with some loss

of statistical power. However, the adjusted sample size shows that rate ratios o12.0

can be detected in 9 out of L0 areas of service, rate ratios of L.75 in I out of L0 areas,

rate ratios of 1..50 in 7 out of L0 areas, and rate ratios of 1..25 in 3 out of 10 areas.

Overall, the sample size after adjustment for clustering is capable of detecting weak

to moderate effects in the majority of service areas.

Table D2: Sample sizes by main areas of service: required cell sizes for two-group comparisons for
hypothetical rate ratios (based on 1993-94 LS of DPA) compared to obtained and adiusted simple

stze.
Required n (2group comparlsons)

Obtained n Ad¡usted nHypothet¡cal rate ratlos

1.25 1.50 1.75 2.0 n nn nE n n!2

Restorative

Diagnoslic

Preventive

Endodontic

Prosthodontic

Extraction

Crown/bridge

General/misc.

Periodontic

Orthodontic

149

173

561

2,322

2,586

2,909

3,831

6,943

14,356

14,356

33

40

150

650

725

817

1,078

1,962

4,O23

4,023

<14

15

70

319

356

401

532

971

1,996

1,996

<14

<15

41

't95

219

247

328

601

1,239

1,239

4,074

4,074

4,074

4,074

4,074

4,O74

4,074

4,O74

4,074

4,074

2,037

2,037

2,O37

2,037

2,O37

2,037

2,037

2,037

2,037

2,O37

2,889

2,190

2,179

2,931

3,183

3,040

2,974

2,771

2,328

1,585

1,45

1,095

1,090

1,466

1,592

1,520

1,487

1,386

1,1 64

793
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7.5 Appendix E: (Logistic regression models: patient-level)

This section presents details of the logistic regression models of receipt of services by

the set of independent variables. The dependent variables were main areas of service,

coded as 1 if one or more services were received or 0 if no services were received in

that service area. Lrdependent variables were all coded as indicator variables using L

to identify the variable and 0 to identify th" reference category. The coding of the

independent variables consists of: AGEL (18-24years), AGE2 (?S-44years), AGE3 (45-

64years), reference (65+ years); MALEPAT (sex of patient coded as male, reference is

female); INS (insurance status coded as insured, reference uninsured); ROP (visit

type coded as emergency, reference non-emergency); NEWPAT (patient status coded

as new, reference previous); CAPBIN (location coded as capital city, reference non-

capital); AADENTS (denture status coded as present, reference absent); DTBIN

(decayed teeth coded as no decay, reference 1+ decay); KNOWBIN (Knowledge sub-

scale coded as less than or equal to the median, indicating a higher knowledge rating,

reference lower knowledge rating); PAYBIN (Payment sub-scale coded as less than

or equal to the median, indicating a higher rating of willing and able to pay,

reference lower payment rating); NT20BIN (number of teeth coded as 1 - 20 teeth,

reference 21. - 32 teeth); and IRSDMED (SEIFA index coded as less than or equal to

the median, indicating more disadvantaged postcode areas, reference less

disadvantaged postcode areas). The output of the models using SAS Proc LOGISTIC

is presented in the remainder of this section (SAS, 1990).
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Model (1) Diagnostic services

Data Set: WORK.SLoG

Response Variable: DIAGBIN

Response Levels: 2
Number of observations: 2620

Weight Variable: DIAGttfT

Sum of weights: 1408.6021505
Link Function: Logit

The LoGISTIC Procedure

Response Profile

Ordered
VaIuE DIAGBIN Count

Total
Weight

1311 704.83871
'1309 703.76344

WARNING: 569 observation(s) were deLeted due to missing values for the response or
explanatorY variables.

Model Fitting Information and Testing Global NUll HyPothesis BETA=o

'l

o
1

2

Criterion

AIC
sc
.2 LOG L

Score

Intercept
0nIy

1 954.736
1 960.607
I 952.736

Intercept
and

Covariates

1 903.605
1991.669
't873.605

Chi-Square for Covariates

79.132 with 14 DF

76.749 with 14 DF

p=0.0001 )
p=0.0001 )

The LOGISTIC ProceduTE

Analysis of Maximum Likelihood Estimates

Parameter Standard $lald Pr >

Estimate Error Chi-Square Chi-Square
Standandized

Estimate
0dds

RatioVariable DF

INTERCPT

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN
KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

0

0

0

0

0

0

0

0

0
0

0

0

0

0

1

1

I
'l

1

1

1

1

1

1

1

1

1

1

1

0. 1 962
0.4638

-0.00507
-0.0130
o.0327
0. 1 605

-0.0873
o.9377
0.0820

-0.4153
-0.5488
-0.0504
-0.0358
-0.2205
-0.0503

0.2586
0.2603
0. 1 968
0. 1 850
0.1117
0.1140
0. 1315
0.1776
0.1 362
0.1749
0.1145
o .121 1

0.1227
0. 1 923
0.1224

o.5757
3.1763
0.0007
0.0049
0.0855
1.9818
o.4407

27 .8790
0.361 9
5.6350

22.9611
0. 1 730
0.0852
1.3158
0. 1 688

0.4480
.0747
.9795
.9440
.7699
.1592
.5068
.0001
.5474

0.054404
-0.001007
- 0.002532
0.006553
0.032448

- 0.01 51 80

o.126767
o.o14770

-0.069141
-0.110909
-0.010157
- 0 . 007039
-0.034270
- 0.01 01 68

1.590
0.995
0.987
1.033
1 .174
0.916
2.554
1.085
0.660
0.578
0.951
0 .965
0.802
0 .951

01 76
.0001
.6775
.7704
.251 3

.681 2
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Model (2) Preventive services

Data Set: WoRK.SLoG
Response Variable: PREVBIN

Response Levels: 2
Number of observations: 2620
Weight Variable: PREWT

Sum of Weights: 1401.0695'187
LÍnk Function: Logit

The LOGISTIC Procedure

Besponse Profile

Ordered
Value PREVBIN Count

TotaI
|/t,eight

734 392.5134
1886 1008.5561

WARNING: 569 observation(s) were deleted due to missing values for the response or
explanatory variables.

Model Fitting Information and Testing GIobaI NUll Hypothesis BETA=o

1

0

1

2

Criterion

AIC
sc
-2 LOG L

Score

Intercept
0n1y

1 663.942
1 669.81 2
1661.942

Intercept
and

Covariates

1487.764
't 575.828
1457.764

The LoGISTIC Procedure

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr >

Estimate Error Chi-Square Chi-Square

Chi-Square for Covariates

204.'177 with 14 DF (p=g.ggg1,
175.783 with 14 DF 1p=g.ggg1,

Standardized
EstimateVariable DF

0dds
Ratio

INTERCPT

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-0.5526
0.0937

-0.00699
-o.2147
0.0749
0 .2055

-1.7921
0. 1 601

0.3't89
-0.4630
-0.8s96
o.oo42'l
0.2975

- 0.3567
-0.'t696

0.30't5
o.2897
0.2290
0.2182
0.1 303
0. 1 328
o.2220
o.2094
0. 1 648
o.2177
0. 1 335
0. 1 396
0. 1 465
o.2444
0.1418

3.3583
0. 1 045
0.0009
0.9689
0.3298
2.3917

65. 1 560
0.5848
3.7419
4.5216

41 .4417
0.0009
4.1260
2.'.t294
1.4318

0.0669
0.7465
0.9757
0.3249
0.5658
0.1220
0.0001
o.4444
0.0531
0.0335
0.0001
0.9760
0.0422
o.'1445
0.231 5

0.01 0955
- 0.001 385
- 0.041 733
0.01 4980
o.o41412

-0.31 0821

0.021 592
0,057303

-0.076877
-0.173245
0.000846
0.058325

-0.055273
-0.034201

1.098
0.993
0.807
1.078
1.228
0. 167
1 .174
1.376
0.629
0.423
1.004
1.346
0.700
o.844

286



Model (3) Periodontic services

Data Set: WoRK.SLoG

Response Variable: PERIBIN

Response Levels: 2

Number of Observations: 2620

Weight Variable: PERIWT

Sum of Weights: 1497.1428571
Link Function: Logit

The LOGISTIC Proceduîe

Response Profile

0rdered
VaIuE PERIBIN Count

TotaI
Weight

57 32.5714
2563 1464.57',l4

WARNING: 56g observation(s) were deleted due to missing values for the response or
explanatory variables.

Model Fitting Information and Testing Global Null Hypothesis BETA=o

1

0

1

2

criterion

AIC
sc
-2 LOG L
Score

Intercept
OnIy

31 5.788
321.659
31 3.788

Intercept
and

covariates

328.523
41 6.587
298.523

The LOGISTIC Procedure

Analysis of Maximum Likelihood Estimates

Parameter Standard WaId Pr >

Estimate Enror Chi.-Square Chi-Square

Chi-Square for Covariates

15.265 with 14 DF (p=9.3593,
14.513 with 14 DF 1p=9.4122'

Standandized
Estimate

0dds
RatioVari.able DF

INTERCPT

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-4.91 00
-0.7382
o.0243
0. s684
0.0481
0.3658
o.4246

- 0.4508
o.7824

-0.4736
-0.2468
-0.0506
0.4331

-0.0393
-0.2589

0.9888
1 .1492
o.7214
0.6681
0.3625
0.3851
0.3996
0.71 09
0.5755
0.6033
0.3709
0.3859
0.4302
0.6438
0.4033

24.6566
0.41 26
0.001 1

0.7238
0.0176
0.9024
1 .1 291

0.4021
1.8480
0.61 62
o.4427
o.0172
1.0136
0.0037
0.4122

0.0001
o.5207
0.9731
0.3949
0.8944
0.3422
0.2880
0 . s260
0.1740
0.4324
0. s058
0.8956
0.3140
0.951 3
0.5209

- 0 . 089257
0.004988
0,114186
0.009951
0.07621 6
0.0761 35

- 0 .062825
0. 1 45338

-0.081300
-0,0s1415
-0.010529
o,087774

- 0 . 006301
- 0 . 053969

o.478
1 .O25
1.765
1.049
1.442
1.529
0.637
2.187
0.623
0.781
0.951
1 .542
0.961
0.772

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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Model (4) Extraction services

Data Set: WoRK.SLoG
Response Variable: oRALBIN
Response Levels: 2
Number of Observations: 2620
Weight Variable: oRALWT

Sum of Weights: 1955.2238806
Link Function: Logit

The LoGISTIC Procedure

Response Profile

Ordered
VaIue ORALBIN Count

60.5294
0.051 0
0.5308
o,0224
0.6708

't2.1197
1 1 5.5502

3.9826
0.0440
0.0000
0.0008
3.0452
1 .2786
2.4697
5.2697

Total
Welght

177 132.0896
2443 1823.1343

WARNING: 569 observation(s) were deleted due to missing values for the response or
explanatory variables.

Model Fitting fnformation and Testing Globa1 NulI Hypothesis BETA=o

1

2

1

0

Criterion

AIC
sc
.2 LOG L
Score

Intercept
Only

968 .952
974.823
966.952

Intercept
and

Covariates

767.644
855.708
737.644

The LOGISTIC Procedure

Analysis of Maximum LikeLihood Estimates

Parameten Standard WaId Pr >

Estimate Error Chi-Square Chi-Square

Chi-Square for Covaniates

229.308 with 14 DF 1p=g.ggot,
263.082 with 14 DF 1p=g.ggOt,

Standardized
EstinateVariable DF

- 3.8408
-0.1 1 14

0.2711
-0.0532

0.4937
0.4935
0.3721
0.3551
0. 1 995
0.21 83
0.2238
o.2344
o.2285
0.31 I 1

0.21 60
0.2359
0.2111
0.31 93
o.2256

0.0001
0.8214
0.4663
0.881 0
0.4128
0.0005
0.0001
0.0460
0.8339
0.9967
0.9779
0.081 0

0.2582
0. 1 161

o.0217

-0.015395
0.063479

- 0.01 2206
0.038632

- 0. 1 80985
0.492883
0.07451 0

-0.010176
-0.000250
-o.oo1422
- 0.097844
- 0.055284
0.091 858
0. 1 23339

Odds

Ratio

0.895
1 .311
0.948
1 .178
0.468

11.085
1.596
0.953
0.999
0.994
0.663
0.788
1.652
1.678

INTERCPT

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

1

1

1

1

1

1

1

I
1

1

1

1

1

1

1

0
-0
2
0

-0
-0.
-0.
-0
-0
0

0

. r634

.7601

.4056

.4678

.o479
oo127
00597
.41 17

2357
501 8

5178
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Model (5) Endodontic services

Data Set: WoRK.SLoG

Response Variable: ENDoEIN

Response Levels: 2
Number of Observations: 2620

weight Variable: ENDowT

Sum of weights: 1884.8920863
Link Function: Logit

The LoGISTIC Procedure

Response Profile

Ordered
VaIuE ENDOBIN Count

Total
weight

220 158.2734
2400 1726.6187

WARNING: 569 observation(s) were deleted due to missing values for the response or
explanatorY variables.

Model FÍtting Information and Testing Global NUI1 HyPothesis BETA=0

1

0

1

2

Criterion

AIC
SC

-2 LOG L
Score

Intercept
0nly

1 089.050
't 094.921
1 087 .050

Intercept
and

Covariates

1 058 .034
1 1 46.098
1 028.034

The LoGISTIC Procedure

Anafysis of Maximum Likelihood Estimates

Paraneter Standard WaId Pr >

Estimate Error Chi-Square chi-Square

Chi-Square for Covaniates

59.016 with 14 DF (p=9.9991,
64.195 with 14 DF (p=9.9991,

Standardized
EstimateVaniable DF

0dds
Hatio

INTERCPT

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

I
1

1

1

1

1

1

1

1

1

1

1

1

1

1

-3.4589
0.481 8
0.3643
0.1922
o.2154
0. 1 997
1 .1 596

-0.6788
0.039s

-0.2002
o.4112
0. 1 499

- 0.031 2
0.2521

- 0.0804

0.4s71
0 .41 30
0.3304
0.31 62
0.171 1

0.1770
0. 176'l
o.292'l
0.21 19

0.2788
0. 1 807
0.1877
0.1 881

0.2947
0. 1 891

62.61 56
1.3610
1.2160
0.3694
1.5860
'l.2733

43.3629
5.4009
0.0347
0.51 54
5. 1 802
0.637s
0.0275
0.7322
0.1 808

0.0001
o.2434
0.2701
0. s433
o.2079
0.2591
0.0001
0.0201
0.8523
o.4728
0.0228
o.4246
0.8684
0.3922
o.6707

0.065368
0.083763
0.04331 7
0.050003
0.046691

233282
1 061 49
o08223
038551
0961 1 7

034977
007087
045322
01 8804

1.619
1.440
1 .212
1 .240
1 .221
3.189
0.507
1.040
0.819
1.509
1 .162
0.969
1 .287
0.923

0
-0
0

-0
0

0
-0
0

-0
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Model (6) Restorative services

The LoGISTIC Procedure

Data set: woRK.sLoG
Response Variables RESTBIN

Response Levels: 2
Number of observations: 2620
Weight Variable: RESTWT

Sum of Welghts: 1858.1560284
Link Function: Logit

Response Profile

Ordered
Value RESTBIN

Total
Count

990 702.1277
1630 1 1 56.0284

WARNING: 569 observation(s) were deleted due to nissing values for the response or
explanatory variables.

Model Fitting Information and Testing Global NuIl Hypothesis BETA=o

Weight

1

0
1

2

Criterion

AIC
sc
-2 LOG L

Score

Intercept
OnIy

2465.945
2471 .816
2463.945

Intercept
and

Covariates

21 88 .750
2276.814
2158.750

The LOGISTIC Procedure

Analysis of Maximum Likelihood Estimates

Parameter Standard t¡llald Pr >

Estimate Error Chi-Square Chi-Square

Chi-Square for Covariates

305.194 with 14 DF 1P=g.ggg1,
289.782 with 14 DF 1p=9.9991,

Standardized
EstimateVariable DF

INTERCPT

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

6.5658
14,4344
6.3282
2,31 89
1 .5927
0.334s
3.3239

'14.7076
4.0347
1.4394

231.3158
o.0274
0.3702
6.9240
1 .4924

0001

01 l9
1278
2069
5630
0683
0001

0.0446
0.2302
0.0001
0.8686
0.5429
0.0085
o.2219

- 0. 1 29081
-0.107606
-0.060227
0.030790
0.01 4591

-0,045182
-o.o97144
- 0.053509
-0.038193
0.397836
0.004430

-0.015971
-0.086521
- 0.033058

0dds
Ratio

0.384
0.624
o.764
1 .143
1.065
0.798
0.535
0.772
0.819
5.552
1.019
0.932
0.616
0.867

0
0
0
0

0

0

0

0

1

1

1

'l

1

1

1

1

1

1

1

1

1

1

1

-0.6307
-0.9s82
-0.4714
-0.2691
0. 1 336
0.0629

-0.2262
-0.6256
- 0.2586
-0.1997

1 .7141
0.01 91

-0.0707
-0.4848
-0.1424

o.2462
0.2522
o.1874
o.1767
0.1 059
0.1 087
o.1241
0. 1 631

0.1287
0. 1 665
o.'t127
0.1156
0.1163
0.1842
0. 1 165

0'104

290



Model (7) Crown and bridge services

Data Set: WoRK.SLoG

Response Variable: CRBRBIN

Response Levels: 2
Number of observations: 2620
weight Variable: CRBRYìÍT

Sum of Weights: 1912.4087591
Link Function: Logit

The LOGISTIC Procedure

Response Profile

ordered
VaIue CRBRBIN Count

Total
Weight

166 121.1679
2454 1791.2409

WARNING: 569 observation(s) were deleted due to missing values for the response or
explanatory variables.

Model Fitting Information and Testing GIobaI Null Hypothesis BETA=o

1

2

1

0

Criterion

AIC
SC

-2 LOG L
Score

Intercept
OnIy

905.082
91 0.952
903.082

Intercept
and

Covariates

81 8.905
906.969
788.905

Chi-Square for Covariates

114.177 with 14 DF

95.255 with 14 DF

p=0.0001 )
p=0.0001 )

Variable DF

The LoGISTIC Procedure

Analysis of MaxÍmum Likelihood Estimates

Parameter Standard liVald Pr >

Estimate Error Chi-Square Chi-Squane
Standardized

Estimate
0dds

Ratio

INTERCPT

AGEl

AGE2

AGES

ii/ALEPAT

INS
BOP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-3.6276
- 2.0533
0.4913
1 .2212

-o.1784
o.3423

-1 .3210
-1.2563
0.159'l
o.3226

-0.5307
0.1196
0.6896

- 0. s007
-0.1688

0.531 4
1 .2340
0.4'126
0.3801
o.2014
0.2113
0.3607
0.6064
0.2606
0.2838
0.2066
0.2123
0.2512
0.3435
0.21 80

46.6061
2.7689
1 .4178

1 0.3209
o.7845
2.6240

13.4112
4.2923
o.3726
1.2922
6.5958
0.31 73
7.53s9
2.',1245
0.5995

0.0001
0.0961
0.2338
0.001 3
0.3758
0.1 053
0.0003
0.0383
0.541 6
0.2556
0.01 02
0.5732
0.0060
0. 1 450
0 .4388

-0.280616
0.113778
0.277270

-0.041713
0.080603

-o.267682
-0.197900
0.033399
0.062589

-0.124951
0.0281 1 0

o.157947
- 0 . 090662
- 0.0397s9

0. 128

1.634
3.391
0.837
1.408
o.267
0 .285
1 .172
1.381
0 .588
1 .127
1.993
0.606
0.845

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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Model (8) ProsthodontÍc services

DAtA SEt: WORK.SLOG

Response Variable: PROSBIN

Response Levels: 2
Number of observations: 2620
Weight Variable: PRoSITT

Sum of Weights: 2046.875
Link Function: Logit

The LOGISTIC Procedure

Response Profile

Ordered
Value PROSBIN Count

63.5933
0.0090
o.1482
0.1 823
0.1 203
5.3732
2.8925
0.4216
1 .4723

73.1574
28.7689
0.2541
0.0006

1 8.0628
0.2598

TotaI
Weight

160 125.0000
2460 1921.8750

WARNING: 569 observation(s) were deleted due to missing values for the response or
explanatory variables.

Model Fitting Information and Testing Global NUII Hypothesis BETA=O

1

2

1

0

Criterion

AIC
sc
-2 LOG L
Score

Intercept
OnIy

943.145
949.016
941.145

Intercept
and

Govariates

s97.980
686.044
567.980

The LoGISTIC Procedure

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr >

Estimate Error Chi-Square Chi-Square

Chi-Square for Covariates

373.165 with 14 DF 1p=9.999t,
459.866 with 14 DF 1p=9,9991,

Standardized
EstimateVariable DF

-4.2241
o.0729
o.'t428
o.'to77
o.o774

-0.5278
- 0.4941
o.2461

-0.3215
3.2503

-1.3065
-o.1226
0.00603

1.1931
0. 1 304

0.5297
0.7701
0.371 0
0.2522
0.2232
o.2277
0.290s
0.3790
0.2649
0.3800
0.2436
0.2432
0.2422
o.2807
0.2559

0.0001
0.9246
o.7002
0.6694
0.7287
0.0204
0.0890
0.51 6r
0.2250
0.0001
0.0001
0.61 42

0.9801
0.0001
0.61 03

0.01 0307
0.034220
0.025293
0.01 8723

-0.128599
-0.103585
0.0401 04

- 0.069827
0.652380

-0.318266
- 0.029808
0 . 001 429
0.223478
0.031 787

Odds
Ratio

1.076
1 .154
1 .114
1.080
0.590
0.610
1 .279
o.725

25.799
0.27'l
0.885
1.006
3.297
1 .139

INTEBCPT

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

OTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED
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Model (9) General/miscellaneous services

The LOGISTIC Procedure

Data Set: WoRK.SLoG

Response Variable: GENMBIN

Response Levels: 2
Number of Observations: 2620
Weight Variable: GENMWT

Sum of Weights: 'l'782.3129252

Link Function: Logit

Response Profile

0rdered
VaIue GENMBIN Count

TotaI
weight

Chi-Square for Covariates

44.148 with 14 DF 1P=9. ggg1 ,
48.821 with 14 DF 1P=9.9961,

118 80.2721
2502 1702.0408

WARNING: 569 observation(s) were deleted due to nissing values for the response or
explanatorY variables.

Modet Fltting Infornation and Testing Global NUII Hypothesis BETA=o

I
0

1

2

criterion

AIC
sc
-2 LOG L
Score

Intercept
0nIy

656.600
662.471
654.600

Intercept
and

Covaniates

640.452
728.5',16
61 0.452

The LOGISTIC Procedure

Analysis of Maximum Likelihood Estimates

Variable DF

Parameter Standard WaId

Estimate Enror Chi-Square
Pr>

Chi- Square
Standardizecl

Estimate
0dds

Ratio

INTERCPT

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT20BIN
IRSDMED

2.4451
0. s020
0.3300
0.4060
0.4350
0.2352
1 .4248
0.5063
0.2376
0.2390
0.31 67
0. 1 597
o.2723
0.3248
0.2954

.5461

.4053

.3936

.2461

.2417

.2410

.3925

.2889

.391 6

.2432

.2572

.2624

.4325

.2672

20.3834
0.8449
0.6630
1.0636
3.1244
o.9472

34.961 2

1.6641
0.6768
o.3725
1.6949
0.3856
1.0761
0.5641
1.2222

0.000r
0.3580
0.41 55

o.3024
0.0771
0.3304
0.0001
0.1 971

0.4107
0.541 6
0. 1 930
0.5346
0.2996
0.4526
0.2689

-0.066227
-0.073784
- 0 . 088984
-0.098192
- 0 . 053475
o.278723

- 0 . 076989
-0.048163
- 0 . 044759
- 0.071 983
- 0 . 036231
0 .0601 99

- 0 . 056776
-0.067182

0.605
0.719
0.666
0.647
0 .790
4.157
0.603
0.788
o.787
o.729
0.852
1 .313
0.723
o.744

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

1

1

1

'l

1

1654
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7.6 Appendix F:

(Ordinary least squares models: patient-level)

This section presents details of the linear regression models of receipt of services by

the set of independent variables. The independent variables were coded as indicator

variables with 1 being used to identify the variable and 0 to identify the reference

category. The coding of the independent variables consists of: AGE1 (78-24 years),

AGE2 (254 years), AGE3 (45-64 years), reference (65+ years); MALEPAT (sex of

patient coded as male, reference is female); INS (insurance status coded as insured,

reference uninsured); ROP (visit type coded as emergency, reference non-

emergency); NE\AIPAT (patient statt¡s coded as new, reference previous); CAPBIN

(location coded as capital city, reference non-capital); AADENTS (denture status

coded as present, reference absent); DTBIN (decayed teeth coded as no decay,

reference 1.+ decay); KNOI4IBIN (Knowledge sub-scale coded as less than or equal to

the median, indicating a higher knowledge rating, reference lower knowledge

rating); PAYBIN (Payment sub-scale coded as less than or equal to the median,

indicating a higher rating of willing and able to pay, reference lower payment

rating); NT20BIN (number of teetlr coded as L - 20 teeth, reference 21- 32 teeth); and

IRSDMED (SEIFA index coded as less than or equal to the median, indicating more

disadvantaged postcode areas, reference less disadvantaged postcode areas).

The dependent variables consisted of numbers of services per visit, with each main

area of service forming the dependent variable for a separate regression model. The

number of services was log transformed prior to the analysis to improve the

distribution for linear regression. In each service area in Table F1, except orthodontic
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services, the skewness and kurtosis was reduced for the transformed compared to

the raw data.

Table Fl: Distributions of raw and log transformed service areas (patient level)

Raw data Transformed data

Skew Kurtosis Skew Kurtosis

Diagnostic

Preventive

Pedodontic

Extraction

Endodontic

Restorative

Crown and bridge

Prosthodontic

Orthodontic

General/miscellaneous

Total services

2.16

1.95

9.06

12.12

4.90

2.75

5.87

10.26

15.00

5.75

14.47

4.53

103.08

288.76

30.04

12.55

45.25

133.15

223.14

40.42

o.37

1.23

7.22

3.93

3.42

0.86

3.86

4.78

15.00

4.66

-1.32

-0.12

52.95

15.95

10.92

-0.56

14.52

25.35

223.14

20.90

2.28 10.78 0.54 -0.25

The ouþut of the models based on SAS Proc REG are presented in the remainder of

this section (SAS, 1988).
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Model (1) Diagnostic services

Model: MODELl

Dependent Variable: LDIAG

Source

Model
Error
C Total

Root MSE

Dep Mean

c.v.

Variabl.e DF

Analysis of Variance

DF

14

2605
261 9

Sum of
Squares

Mean

Square F Value

11.517

Prob>F

0.00016.72941 0.48067
108.7f899 0.04173
1 1 5 .44840

O.20429 R-sguare
-0.02748 Adj R-sq

- 743.55059

Parameter Estimates

Parameten Standard
Estimate Erron

0

0
0583
0532

T for H0:
Parameter=0

-0.834
2.242

Prob > lTl

INTERCEP

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-o.o2'1441
0.056989
0.007400
0.003967
0.007780
0.022909

-0.005805
0 . 1 43873
0.01 6253

- 0.062652
-0.061 1 66
-0.01 5092
-0.001 096
-0.030230
- 0 .0031 90

0.02569645
0.02541 596
0.01 955642
0.01 833448
0.01108680
0.01132049
0 . 01 301 969
0.01 685503
0.01 351 81 9
0.01 735480
0.01132428
0.01 203928
0.01217457
0.01 90331 7

o.01217840

0.4041
0.0250
0.7052
o.8287
0.4829
0.0431
0.6557
0.0001
o.2293
0.0003
0.0001
0.21 01

0.9283
0.1 123
0.7934

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0
0
0
2

-0
I
1

-.t

-5
-1

-0
-1

-0

.378

.216

.702

.o24

.446

.536

.202

.610

.401

.254

.090

.588

.262
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Model (2) Preventive services

ModeT: MODELI

Dependent Variabfe: LPREV

Source

Model
Error
C Total

Root MSE

Dep Mean

c. v.

Variable DF

Analysis of Variance

DF

14

2605
261 9

Sum of
Squares

Mean

Square F Value

27 .138

Prob>F

0.000120.86988 1.49071
143.09204 0.05493
't63.96193

0.23437
-0.14906

-157 .22748

R- square
Adj R-sq

Parameter Estinates

Standard
Error

o.1273
o.1226

T for H0:
Paraneter=0

Parameter
Estimate erob > lTl

INTERCEP

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-0.104917
0.01 81 23
0 .001 073

-0.024224
0.008692
0.027583

-0.129682
0.01 7433
0.035671

- 0.037793
-0.087739
-0.000118
0.024955

-0.033442
- 0.01 5460

0.021 61 582
0.o2137997
0.01 645083
o.01542294
0.00932620
0.00952278
0 . 01 09521 4

0.01 41 7843
0 .01 1 371 49
0 . 01 459884
0.00952597
0 .01 01 2743
0 . 01 0241 23
0.0160'1068
0.01 024446

-4.854
0.848
0.065

-1.571
0.932
2.897

-11.841
1.230
3.137

-2.589
-9.21 1

-o.012
2.437

-2.089
-1.509

0.0001
0.39.67
0.9480
0. 1 164
0.351 5
0.0038
0.0001
0.21 90
0.001 7
0.0097
0.0001
0.9907

1

1

1

1

1

1

1

1

'l

1

1

1

1

1

1

0.01 49
0.0368
0.1314
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Model (3) Periodontic services

Model: MODEL1

Dependent Variable: LPERI

Source

Model
Error
C Total

Analysis of Variance

DF

14

2605
2619

Sum of
Squares

Mean

Square

0.00604
0.0031 I

F Value

1.896

Prob>F

o.02250
8

I

08460
3930

38600

Variable DF

R - square
Adj R-sq

Parameter Estinates

Standard
Error

0.00688745
0.00681227
0.005241 73
0.00491 421

0.002971 61

0.00303424
0.00348968
0.00451 767
0.00362330
0.004651 63

0.00303526
0.00322690
0.0032631 6

0.0051 01 48
0.0032641 I

0.01 01

0.0048

T for H0:
Parameter=0 Prob > lTl

Root MSE

Dep Mean

c.v.

0.05645
-0.29003

- 1 9.46383

Paraneter
Estinate

INTERCEP

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-o.297134
-0.005332
- 0 . 000657
0.0071 79
0.000663
0.003548
0.0038s8

- 0.003903
0.005397

-0.005026
-0.001409
-0.000831
0.004961

- 0 . 000704
-0.003970

-43.141
-0.783
-0.125
1.461
o.223
1.169
1.106

-0.864
1 .490

-1.081
-0.464
-o.257
1.520

-0.138
-1.216

0.0001
0.4339
0.9003
0.1442
0.8236
0.2423
0.2690
o,3877
0.1 364
0.2800
0.6425
0.7969
0.1 285
0.8902
0.2241

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I
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Model (4) Extraction services

Model: MODELI

Dependent Variable: LORAL

Source

Model
Error
C Total

Root MSE

Dep Mean

c.v.

Variable DF

Analysis of Variance

DF

14

2605
261 9

Sum of
Squares

4.28876
29.69382
33.98258

Mean

Square

0.30634
0.01140

F Value

26.875

Pnob>F

0.0001

0.10677
-0.26624

-40.10061

R - square
Adj R-sq

Parameter Estimates

Standand
Error

o.'t262
0. 1215

T for H0:
Parameter=0 Rrob > lTl

Parameter
Estimate

INTERCEP

AGEl

AGE2

AGES

ITALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-0.287863
- 0.0001 75
0.007208

-0.002038
0.002065

- 0 . 020389
0.09006s
o.022674

-0.000265
- 0.005409
0.000822

-0.0091 63
- 0 . 004452
0.024339
0 .01 521 5

0 .01 I 39855
o.o1127412
0.00867492
0.0081 3289
0.00491 793

0.00502f 59
0.00577533
0.00747663
0.00599646
0.00769832
0.00502328
0.00534044
0.00540045
0.00844282
0.0054021 5

-25.254
-0.01 6
0.831

-0.251
0.420

-4.060
1 s.595

0.0001
0.9876
0.4061
0.8021
0.6746
0.0001
0.0001
0.0024
0.9648
0.4823
0.8700
0.0863
0.4098
0.0040
0.0049

1

I
1

1

1

1

1

1

I
1

1

1

I
1

1

3
-0
-0
0

-1
-0
2

2

.033

.o44

.703

.164

.716

.824

.883

.816
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Model (5) Endodontic services

Model: MODELI

Dependent Variable: LENDO

Source

ModeI
Error
C Total

Root MSE

Dep Mean

c.v.

Variable DF

Analysis of Variance

DF

14

2605
261 9

Sun of
Squares

'l .64857
50.03232
sl.68089

Mean

Square

0.11775
0.01 921

F Value

6. 131

Prob>F

0.0001

0. I 3859
-0.25274

-54.83392

R- square
Adj R-sq

Paraneter Estimates

Standard
Error

0.031 I
o.0267

T for H0:
Parameter=0 Prob > lTl

Paraneter
Estimate

INTERCEP

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-0.289888
0.01 9570
0.01 4360
0.006285
o.007712
0.0071 98
0.059890

-0.031150
0.003795

- 0.01 451 I
0.01 5486
0.005050

- 0 . 003445
0.01 1 862

-0.001081

0.01 506943
0.01 490493
0.01146867
0 . 01 075207
0.006501 74
0.00663879
0.00763527
0.00988446
0.00792761
0.01 01 7755
0 . 006641 01

0.00706032
0.0071 3965
0.01116181
0.0071 41 90

-19.237
1.313
1 .252
0.585
1 .186
1 .084
7.844

0.0001
0.1 893
o.2107
0.5589
0.2357
o.2784
0.0001
0.001 6

0.6321
0. 1 539
0.01 98
o.4745
0.6295
0.2880
0.8797

I
1

1

'l

1

1

1

I
I
1

1

1

1

1

I

-3.151
o.479

-1 .426
2.332
0.715

-o.482
1.063

-0.151
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Model (6) Restorative services

Model: MODELI

Dependent Variable: LREST

Source

Model
Error
c Total

Anatysis of Varj.ance

DF

14

2605
261 9

Sum of
Squares

24.95800
1 43.29691
1 68.25491

Mean

Square

1.78271
0.05501

F Value

32.408

Prob>F

0.0001

Variable DF

R - square
Adj R-sq

Parameter Estinates

Standard
Error

0.1483
0.1 438

T fon H0:
Parameten=0 Prob > lTl

Root MSE

Dep Mean

c.v.

0.23454
-0.08020

- 292.43035

Parameter
Estimate

INTERCEP

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NTzOBIN

IRSDMED

-0.087871
-o.123294
-0.05891 1

-0.033807
0 .01 8440
0.01 5690

-0.041 268
-0.072965
-0.031077
-0.038265
0.21 9320

- 0 . 006577
-0.0061 38
-0.044299
-0.01 6558

-3.421
-4.853
-3.01 4
-1.845
1.664
1.387

-3. 171

-4.331
- 2.300
-2.206
1 9.375
-o.547
- 0.504
-2.328
-1.360

.0006

.0001

.0026

.0652

.0963

.1657

.001 5

.0001

.021 5

.o275

.0001

.5847

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

I
I
1

'l

1

1

'l

I
I
1

1

1

1

0.02568573
0.02s40536
0.01 954826
0.01 832683
0.01108217
0 .01 1 31 577
0 . 01 301 426
0.01 684799
0.0135'1255
0.01 734756
0.01 1 31 956
0.01 203426
0.01 21 6949
0.01 902523
0.01217332

6140
0200
1 739
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Model (7) Crown and bridge services

Model.: MODEL1

Dependent Variable: LCRBR

Source DF

Analysis of Variance

Sum of
Sguares

Mean

Square F Value

8.778

Pnob>F

0.0001ModeI
Error
C Total

14

2605
261 9

1.63179 0.11656
34.59052 0.01328
36.22231

Root MSE

Dep Mean

c.v.

0.1f523
- 0.26630

-43.27170

R- square
Adj R-sq

Parameter Estinates

0
0

0450
0399

Variable DF

Paraneter
Estimate

Standard
Error

0.01 243950
0.01 230371
0.00946714
0.00887561
0.00536705
0.0054801 8
0.0063027s
0,0081 5942
0.00654408
0.00840135
0.00548202
0.0058281 4
0.00589363
0.00921 384
0.00589549

T for H0:
Parameter=0 Prob > lTl

INTERCEP

AGEl

AGE2

AGES

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KN0l,l,BIN

PAYBIN

NT2OBIN

IRSDMED

-0.284119
- 0.01 3601

0.012782
0.036061

-0.004513
0.009961

-0.025723
-0.0't4607
0.004621
0.01 241 3

-0.0'16170
0.004938
0.01 6568

-0.015s42
-0.003529

-22.840
-1.105
1.350
4.063

-0.841
1.818

-4.081
- 1 .790
0.706
1 .478

- 2.950
o.847
2.811

-1.687
- 0.599

0.0001
0.2691
0.1771
0.0001
0.4005
0.0692
0.0001
0.0735
o.4802
0. 1 397
0.0032
0.3969
0.0050
0.091 I
0.5495

1

1

1

1

1

1

'l

1

1

1

1

I
1

1

1
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Model (8) Prosthodontic services

Model: MoDEL1

Dependent Variable: LPROS

Source DF

Analysis of Variance

ModeI
Error
C Total

14

2605
261 9

Sum of
Squares

8.81177
35.20884
44.02061

Mean

Square

0.62941
0.01 352

F VAIUe

46.568

Prob>F

0.0001

Root MSE

Dep Mean

c.v.

0.11626
-0.26580

-43.73892

R - square
Adj R-sq

Parameter Estimates

o.2002
0. I 959

T for H0:
Parameter=0Variable DF

Parameter
Estlmate

Standard
Error Prob > lTl

0.0001
0.3755
0. 1 251

0. 1 859
0.8559
0.0396
o.1672
0.8649
0.0864
0.0001
0.0001
0.5579
0.4521
0.0001
0.6074

INTERCEP

AGEl

AGE2

AGES

M'ALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT20BIN
IRSDMED

-o.282780
0.01 0634
0.01 41 66
0.011451

-0.000951
-0.01 I 001
-0.008491
0.001 353

-0.010947
0.106327

- 0.031 278
- 0 . 003331
0.004323
0.068939
0.002954

0.01 21 3095
0.01 1 99853
0.00923232
0.00865546
0.00523393
0.00534425
0.0061 4642
0.00795703
0.006381 76
0.0081 9297
0.00534604
0.00568358
0.00574745
0.00898530
0.00574926

-23.311
0.886
1.534
1.323

-0. 1 82
-2.059
-1.382
0. 170

-1 .715
12.978
- 5.851
-0.586
o.752
7.672
0.514

1

1

1

1

1

I
1

1

1

1

1

1

1

1

1
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Model (9) Orthodontic services

Model: MODELI

Dependent Variable: LORTH

Source

ModeI
Error
C Total

Analysis of Variance

DF

14

2605
2619

Sum of
Squares

0.02796
1.20551
I .23346

Mean

Square

0.00200
0.00046

F Value

4.315

Prob>F

0.0001

Variable DF

Root MSE

Dep Mean

c.v.

0.021 51

0.29848
7.20717

R - square
Adj R-sq

o.0227
0.0174

T for H0:
Parameter=0

Paraneter Estimates

Paraneter Standard
Estimate Error Prob > lTl

INTERCEP

AGEl

AGE2

AGES

I!4ALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NTzOBIN

IRSDMED

1 -0.306333
1 0.014337
1 0.003656
f -0.000036919
1 0.002199
1 0.000789
1 -0.002125
1 -0.001121
1 0.002225
1 0.000526
1 -0.003230
1 0.002214
I 0.002405
I -0.000652
1 0.003762

0 . 0031 8065
0.00314593
0.00242065
0.00226940
0.001 37230
0.00140122
0.001 61 1 55
0.00208628
0 . 001 6732s
0.0021 481 4
0.001 401 69
0.001 4901 I
0.001 50694
0.00235588
0.001 50741

- 96.31 2
4.557
1.510

-0.01 6

1.602
0.563

-1.319
-0.537
1.330
o.245

-2.304
1.486
1.596

-o.277
2.495

0.0001
0.0001
0. 131 1

0.9870
0. 1 092
0.5733
o.1874
0.59'12
0. 1 838
0.8064
0.021 3
0. 1 375
0. 1 105
o.7821
0.01 26
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Model (10) General/niscellaneous services

Model: MODEL1

Dependent Variable: LGENM

Analysis of Variance

Source

ModeI
Error
C Total

DF

14

2605
261 I

Sum of
Squares

0.50524
1 9.61 31 6
20. 1 1 839

Mean

Square

0.03609
0.00753

F Value

4.793

Pnob>F

0.0001

Variable DF

R - square
Adj R-sq

Parameter Estinates

Standard
Error

0.025'l
0.01 99

T for H0:
Parameter=0 enob > lTl

Root MSE

Dep Mean

c.v.

0.08677
-0.27827

-31.18160

Parameter
Estimate

INTERCEP

AGEl

AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

-0.266952
-0.008718
-0.003792
- 0 . 006956
-0.009003
- 0 . 004254
0.035389

-0.012019
-0.00251 9

-o.004547
-0.006536
-o.004077
0.0070s9

-0.006260
-0.0051 50

0.00970279
0.00959ô87
0.00738436
0.00692296
0.0041 8629
0.00427453
0.00491 61 4
0.00636433
0.0051 0497
0.00655304
0.00427596
0.00454594
o.00459702
0.0071 8678
0.00459847

-27.513
-0.908
-0.514
-'t .005
-2.151
-0.995
7.199

-1.889
-0.494
-0.694
-1 .528
-0.897
1.536

-0.871
-1 .120

0.0001
0.3637
0.6076
0.31 sl
0.031 6
0.31 97
0.0001
0.0591
0.6217
0.4878
0. 1 265
0.3698
0.1247
0.3838
o.2628

1

1

1

1

1

1

1

1

1

'l

1

1

1

1

1
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Model (11) Total services per visit

Model: MODELI

Dependent Variable: LToTP

Source DF

Analysis of Variance

Model
Error
C Total

14

2605
261 9

Sum of
Squares

0.90830
35.44200
36.35030

Mean

Square

0.06488
0.01 361

F Value

4.769

Prob>F

0.0001

Variable DF

Root MSE

Dep Mean

c.v.

0. 1'1664

0.37550
31 .06326

R - square
Adj R-sq

0.0250
0.01 97

T for H0:
Parameter=0

Parameter Estimates

Parameter Standard
Estimate Error Prob > lTl

INTERCEP

AGEl
AGE2

AGE3

MALEPAT

INS
ROP

NEWPAT

CAPBIN

AADENTS

DTBIN

KNOWBIN

PAYBIN

NT2OBIN

IRSDMED

0.343291
-0.017894
0.004531
0.000898
0.015642
0.0271 66

- 0.01 9760
0.01 9751

0.01 2838
-0.028382
0.020899

-0.01 6266
0.01 9402

-0.005283
- 0 . 008329

0.01 697551
0.01 679021
0.0129't 930
0.01211206
0.00732413
0.00747851
0.008601 02
0.01113471
0.00893035
0.01146487
0 . 007481 01

0.00795335
0.00804272
0.01 257363
0.00804526

20.223
- 1 .066
0.351
0.o74
2.136
3.632

-2.297
'l .774
1.438

-2.476
2.794

-2.045
2.412

-o.420
-1.035

0.0001
0.2866
o.7258
0.9409
0.0328
0.0003
0.0217
o.0762
0.1507
0.01 34

0.0053
0.0409
0.01 59
o.6744
0.3007
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7.7 Appendix G

(Ordinary least squares models: dentist'level)

This section presents details of the linear regression models of receipt of services by

the set of independent variables. The independent variables were coded as indicator

variables with L being used to identify the variable a¡td 0 to identify the reference

category. The coding of the independent variables consists of: (a) Dentist factors:

Treatment choice clusters - CLUST1 (Patient cluster), CLUST2 (Cost cluster),

reference (Oral health cluster); Practice belief scales - INFGMED (Information

giving), PORMED (Preventive orientation), PINFMED (Patient irrfluence), Dentist

preference sub-scales - BHAVMED (Dental behaviour), PERSMED (Personality),

COMPMED (General behaviour) and FINAMED (Finance) all coded as less than or

equal to the median or higher agreement, reference is lower agteement); Dentist

characteristics - MALEDENT (sex of dentist coded as male, reference is female);

DAGE1B (dentist age 20-29 years), DAGE2B (dentist age 30-39 years), DAGE3B

(dentist age 4049 years) reference category was 50 years or older; þ) Practice factors

referring to the main private practice: SOLO (practice type coded as solo, reference

non-solo); CAPBIN (location coded as capital city, reference non-capital);

NDENTMED (number of other dentists in practice), WAITMED (waiting time for an

appointment), FTEMED (number of non-dentist staff), and PPYMED (number of

patient visits per year), these were all coded as less than or equal to the median,

reference greater than the median; (c) Patient factors: PROPMED (proportion of

emergency visits), PINSMED (proportion of insured patients),PAGE2MED

(proportion of patients aged 25-44 years), PDTMED (proportion of patients with
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decayed teeth) PNEWMED (proportion of patients which were new), PDENTMED

(proportion of patients with dentures), all coded as the proportion greater than the

median, with the reference coded as those less than or equal to the median; and

IRSDMED (proportion of SEIFA index of disadvantage coded as less than or equal to

the median, with the reference coded as those greater than the median).

The dependent variables consisted of numbers of services per visit, with eadr main

area of service forming the dependent variable for a separate regression model. The

nurnber of services was log transformed prior to the analysis to improve the

distribution for linear regression. In each service area in Table G1 the skewness and

kurtosis was reduced for the transformed compared to the raw data, although not

appreciably for orthodontic and general services,.

Table G1: Distributions of raw and log transformed seruice areas (dentist level)

Raw date Transfomed data

Skew Kurtosis Skew Kurtosis

Diagnostic

Preventive

Periodontic

Extraction

Endodontic

Restorative

Crown and bridge

Prosthodontic

Orthodontic

General/miscellaneous

't.21

1.13

4.U

4.O7

't.98

1.86

2.94

11.26

6.77

2.68

3.06

1.49

23.86

27.49

4.82

6.94

12.10

161 .58

49.41

8.75

0.01

o.32

3.54

2.17

1.24

o.26

1.84

3.64

6.52

2.12

0.22

-0.36

14.48

6.38

1.08

0.57

4.00

20.15

44.57

4.54

Total services 1.27 3.33 0.34 0.41

The output of the models based on SAS Proc REG are presented in the remainder of

this section (SAS, 1988).
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Model (1 ) Diagnostic services

Model: MODELI

Dependent Variable: LDIAG

Source

Model
Error
c Total

Root MSE

Dep Mean

c.v.

Variable DF

Analysis of Varj.ance

DF

Sum of
Squares

Mean

Square F Value

1.656

Prob>F

0.025926
288
314

0.77568 0.02983
5.18847 0.01802
5.9641 5

0.13422
0.051 76

259 . 31 840

R - square
Adj R-sq

Parameter Estimates

Standal.d
Error

0.1 301

0.051 5

T fon H0:
Parameter=0 Prob > lTl

Parameter
Estimate

INTERCEP

CLUSTl

CLUST2

INFGMED

PORIMED

PINFMED

BHAVMED

PERSMED

COMPMED

FINAIúED

MALEDENT

DAGEI B

DAGE28

DAGESB

s0L0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

PDTMED

PNEWMED

PDENTMED

IRSDMED

0.005385
-0.011515
o.012357
0.01 3595
0.01 0395
0.001 886
0.040560
0.002351

-0.01 0561

-0.0321 98
0.008869
0.031 955

-0.010134
0.030879

- 0 . 035074
0.034566

-0.01 7534
0.008973

-0.o14472
0.0389s7
0.01 0331

-0.005109
-0.003478
-0.019187
0.036289

-0.01 5773
-0.005846

0.046941 68
0 . 01951 744

0.01 958608
0.01 61 2628
0.01 694979
0.01 584809
0.02015223
0.01968'147
0.01 994769
0.01 754580
0.021 5901 2

o.02773593
0.02230302
0.021 1 621 0

0.01 839701
0.02087606
0 . 020571 49

0.01 658086
o.o1672570
0.01 674201
0.01 591 690
0.01 61 1 091

0.01 6641 36
0.01 629909
0.01 674268
0.01 652006
0.01 731 71 8

- 0.590
0.631
0.843
0.613
0.119
2.O13
0.119

-0.529
-1.835
0.411
't .152

- 0.454
1.459

-1.907
1.656

-0.852
0.541

-0.865
2.327
0.649

-0.31 7
-0.209
-1.177
2.167

-0.955
-0.338

0.9087
0.5557
0.5286
0.3999
o.5402
0.9054
0.0451
0.9050
0.5969
0.0675
0.681 5
o.2502
0.6499
0. I 456
0.0576
0.0989
0.3947
0.5888
0.3876
0.0207
0. s1 68
o.7514
0.8346
0.240'l
0.031 0
0.3405
0.7359

1

1

1

1

f
I
1

1

1

1

1

1

1

1

1

1

I
1

1

1

1

1

1

1

1

1

1

0.115
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Model (2) Preventive services

Model: MODEL1

Dependent VarÍable: LPREV

Source

ModeI
Error
C Total

Root MSE

Dep Mean

c.v.

Variable DF

Analysis of Variance

DF

26
288
314

Parameter
Estimate

Sum of
Squares

Mean

Square F Value

2.835

Prob>F

0.0001

0.1 2855
-0.08592

-149.61549

1.21809 0.04685
4.75916 0.0't652
5.97725

R- square
Adj R-sq

Paranreter Estimates

0.2038
0. 1319

T for H0:
Parameter=0

Standard
Error Prob > lTl

INTERCEP

CLUSTl

CLUST2

INFGMED

PORIMED

PINFMED

BHAVMED

PERSMED

COMPMED

FINAIJ|ED

MALEDENT

DAGEI B

DAGE2B

DAGESB

soL0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

PDTMED

PNEyl[JlED

PDENTMED

IRSDMED

-0.04651 0
- 0.004062
- 0.009696
- 0.01 0694
-0.01 0832
0.008079
o.042887

-0.011457
0.014764

-0.026068
-o.o47528
0.043353
0.01 6826
0.0061 36
0.028681
0.038346
0.01 9670
0.011333

-0.004560
- 0.006034
-0.043805
0.029356

-0.01 341 I
- 0 . 036547
- 0.021 655
-0.021781
-0.038277

o.04495773
0.01 869255
0.01 875830
o.01544472
0.01 623342
0.01 51 7828
0.01 930051
0 .0l 884965
0.01 91 0462
0.01 680424
0.02067763
0.02656370
0.021 36040
o.02026771
0 . 01 761 948
0.01 999375
0.01 970206
0,01 588009
0.01 601 880
0.01 603442
0.01 52441 I
0.01 543000
0.01 593802
0.01 561 023
0.01 603507
0.01 5821 85
0.01 658528

-1.035
-0.217
- 0.517
-0.692
-0.667
0.532
2.222

- 0.608
0.773

-1.551
-2.299
1.632

.788

.303

.628

.918

.998

.7'14

.285

.376

.874

.903

.842

.341

.3s0
,377

0 .301 I
0.8281
0.6056
0.4892
0.5052
0.5950
o.oz7',l
0.5438
0.4403
0. 1219
o.0222
0.1 038
0.431 5
0.7623
o.1047
0.0561
0 .31 89
0.4760
0.7761
0.7070
0.0044
0.0581
0.4005
0.01 99
o.1779
0. 1 697
0.0217

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I
1

1

0
0

I
1

0

0

-0
-0
-2

1

-0
-2
-1

-1

-2.308
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Model (3) Periodontic services

Model: MODELI

Dependent Variable: LPERI

Source

Model
Error
c Total

RoOt MSE

Dep Mean

c.v.

Variable DF

Analysis of Variance

DF

Sum of
Squares

Mean

Square

0.00284
o.oo225

F Value

1.261

Prob>F

0. 1 82926
288
314

0

0

0

07380
64839
72218

Parameter
Estimate

o.04745
-o.28437

- 1 6.68541

000422
000278
006220
oo3282
000483
002895
01 4785

0.1022
0.021'l

T for H0:

Pararneter=0 erob > lTl

R- square
Adj R-sq

Parameter Estimates

Standard
Error

INTERCEP 1

CLUST1 1

CLUSTz 1

INFGMED 1

PORIMED 1

PINFMED 1

BHAVMED 1

PERSMED 1

COMPMED 1

FINAI,IED 1

MALEDENT 1

DAGE1B I
DAGE2B 1

DAGESB 1

s0L0 'l

CAPBIN I
NDENTMED I
WAITMED 1

FTEMEO 1

PPYMED 1

PROPMED 1

PINSMED 1

PAGE2MED 1

PDTMED 1

PNEVIIIVIED 1

PDENTMED 1

IRSDMED 1

-0.281 91 0

-0.004647
0.00341 6

- 0 . 002625
-0.006736
-0.001 827
-0.01 4236
0.001 789
0.019914

-0.001 545
0.009692
0.006233
0.008032
0.006643
0.003024
0.003783

-0.003477
-0.009085
-0.010559
0.01 01 1 I

0.01 65941 I
0.00689954
0.00692381
0.00570075
0.005991 86
0.00560240
0.0071 2395
0.00695753
0.007051 64
0.00620256
o.00763225
0.00980483
0.00788426
0.00748094
0.00650346
0.00737982
0.00727216
0.005861 44
0.00591 264

0.00591 841

0.00562673
0.00569531
0.00588283
0.005761 84
0.00591 865
0.00583995
0.0061 21 74

- 1 6.988
-0.674
0.493

-0.461
-1.124
- 0.326
-1.998
0.257
2.824

-o.249
1 .270
0.636
1.019
0.888
0.465
0.513

-o.478
-l.550
-1.786
1.710

-0.075
-0.049
-'1.o57
0. s70

-0.082
0.496

-2.415

0.0001
0.501 1

o.6221
0.6455
0.261 9
0.7446
0.0466
o.7972
0.0051
0.8034
o.2052
0.5255
0.3092
0.3753
o.6423
0.6087
0.6329
0.1223
o.0752
0.0884
0.9403
0.961 1

o.2912
0.5694
0.9350
0.6205
0.01 64

-0
-0
-0
0

-0
0

-0
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Model (4) Extraction services

Model: MODELI

Dependent Variable: LOFAL

Source

ModeI
Error
C Total

Root MSE

Dep Mean

c.v.

Variable DF

Analysis of Variance

DF

26
288
314

Parameter
Estimate

Sum of
Squares

0.56703
1.95771
2.52474

Mean

Square

0.021 81

0.00680

F Value

3.208

Prob>F

0.0001

0.08245 R-square
-0.24366 Adj R-sq

-33.83715

Parameter Estimates

Standard
Error

0.2246
0.1546

T for H0:
Parameter=0 Prob > lTl

INTERCEP 1

CLUST1 1

CLUST2 1

INFGMED 1

PORIMED 1

PINFMED 1

BHAVMED 1

PERSMED 1

COMPMED .I

FINAI,IED 1

M'ALEDENT 'l

DAGE1B 1

DAGEzB 1

DAGE3B .I

s0L0 1

CAPBIN 1

NDENTMED 1

WAITMED 1

FTEMED 1

PPYMED 1

PROPMED 1

PINSMED 1

PAGE2MED 1

PDTMED 1

PNEWIIED 1

PDENTMED 1

IRSDMED 1

-0.291 298
- 0.008267
0.009570

-0.01 I 01 0
-0.019866
0.01 5531

-0.011950
0.032359

-0.003589
0.003051
0.01 4498

-o.012377
-0.011886
- 0.01 761 8
-0.001 045
- 0.0091 86
- 0 . 023591
0.01 371 4
0.002214
0.022575
0.025584

- 0.025486
0.01 5378
0.01 5573
0.01 9258
0 . 01 4971

0.036003

0.02883452
0.01 1 98884
0.01 2031 00
0.00990577
0.01 041 1 62
0.00973489
o.01237876
0.01 208959
0 . 01 22531 3
o.01077773
0.01 326201
0 . 01 70371 5

0 . 01 369991
0.01 299909
0.01 I 30060
0.01 282338
0 . 01 263630
0.01 01 8501

0.01027397
0.01 028399
0.0097771 6
0.00989633
0.01022216
0.01 001 1 93
0.01 028441
0 . 0'l 014766
0.01 063730

-10.102
-0.690
0.795

-1.111
-1.908
1.595

-0.965
2.677

- 0.293
0.283
1.093

-0.726
-0.868
-1.355
-0.093
- 0.716
-1.867
1.347
0.216
2.195
2.617

-2,575
f.504
1.555
1.873
1 .475
3.385

0.0001
0.491 0
0.4270
o.2673
0.0574
o.1117
0.3352
0.0079
0.7698
o.7773
o.2752
o.4682
0.3863
o.1764
o.9264
o.4743
0.0629
o.1792
0.8295
0.0289
0.0093
0.01 05
0. 1 336
0. 1 209
0.0621
o.1412
0.0008
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Model (5) Endodontic services

Model: MODEL1

Dependent Variable: LENDO

Source

ModeI
Error
C Tota1

Root MSE

Dep Mean

c.v.

variable DF

Analysis of Variance

DF

26
288
314

Sum of
Squares

Mean

Squane

0.01 71 6
0.01 1 56

F Value

1.485

Pnob>F

0.06430

\'
3

44625

77455

Parameter
Estimate

0. I 0750
-0.21 1 63

-50.79706

32830

0.03759673
0.01 5631 99
0.01 568697
0.01 291 593
0.01 357550
0.01 26931 2

0 .01 61 4041

0.01 576337
0.01 597659
0.01 405286
o.01729205
0.02221438
0.01 786303
0.01 694924
0.01 473461
0.o1672014
0.01 647621
0.01 328002
0.01 339602
0.01 340908
0.01274823
0.01 290362
0.01 332847
0.01 305434
0.01 340962
0.01 3231 32
0.01 386975

0.1182
0.0386

T for H0;
Parameter=0

R - square
Adj R-sq

Parameter Estimates

Standard
Error Prob > lTl

INTERCEP

CLUSTl

CLUST2

INFGMED

PORIMED

PINFMED

BHAVIJIED

PERSMED

COMPMED

FINAÀ|ED

MALEDENT

DAGEl B

DAGE2B

DAGE3B

s0L0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

PDTMED

PNEWMED

PDENTMED

IRSDMED

-0.314010
0.oo7702

-0.01 1 632
0.004485
0 . 0141 'l 'l

0.01 381 0
0.01 4089
0.01 36s2

-0.038s34
-0.001 434
0.01 0650
0.058564
0.038454
0.0201 1 9

-0.01 4291
0.0261 1 6

-o.002877
0.00791 5
0.007355

-0.002760
0.01 61 92
o.017770

-0.027194
0.01 5699
0.026396
o.002497
o.029426

- 8.352
0.493

-o.742
0.347
1.039
1.088
0.873
0.866

-2.412
-0.102
0.616
2.636
2.153
1 .187

-0.970
1.562

-0.175
0.596
0.549

-0.206
't.270
1 .377

-2.O40
1.203
1.968
0. 189
2.122

0.0001
0.6226
0.4590
o.7287
0.2995
o.2775
0.3834
o.3872
0.01 65
0.91 88
0.5385
0.0088
o.0322
0.2362
0.3329
0. 1 194
0.861 5
0.551 7

0.5834
0.8371
0.2051
0. 1 695
o.0422
0.2301
0.0500
0.8504
o.0347

1

1

1

1

1

1

1

1

1

1

1

1

I
1

1

I
1

1

1

1

1

'l

1

1

1

1

1
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Model (6) Restorative services

Model: MODEL1

Dependent Variable: LREST

Source

ModeI
Error
C Total

Analysis of Variance

DF

26
285
314

Sum of
Squares

1.12713
5.52024
6.64737

Mean

Square

0.04335
0.01 91 7

F Velue

2.262

Prob>F

0.0006

Variable DF

Root MSE

Dep Mean

c.v.

0. 1 3845
0.03286

421.29942

R - square
Adj R-sq

0.1696
0.0946

T for H0:
Parameter=0

Parameten Estimates

Paraneter Standard
Estimate Error Prob > lTl

INTERCEP 1

CLUSTI 1

CLUST2 1

INFGMED 1

PORIMED 1

PINFMED 1

BHAVMEO 1

PERSMED 1

COMPMED 1

FINAI'ED 1

IvI,ALEDENT I
DAGEIB 1

DAGE2B 1

DAGESB 1

soLo 1

CAPBIN 1

NDENTMED 1

WAITMED 1

FTEMED 1

PPYMED 1

PROPMED 1

PINSMED 1

PAGE2MED 1

PDTMED 1

PNEWMED 1

PDENTMED 1

IRSDMED 1

-0.0031 92
0.0491 37
0.000804

-0.016311
0.028360
0.021 529

-0.0'14650
-0.003282
- 0.023366
o.042453

-0.014156
0.009285
o.044228
0.009225

-0.023257
-0.009176
0.01 8672

-0.01 0965
- 0.01 4238
-0.032350
-0.01 7550
0.01 8551

0.025584
0.068344
0.002554

- 0.008662
- 0 . 023903

0.04841 926
0.0201 31 79
o.02020260
0.0't663389
o.01748332
0.01 634694
0.02078656
0.02030098
0.02057559
0.01 809809
o.02226971
0.02860898
0.02300505
0.02182822
0 . 01 897609
0.021 5331 7

o.02121902
o.01710278
0.01725217
0 . 01 726900
0.01 641 792
0.01 661 804
0 .01 71 651 8

0 . 0'l 681 214
0.01 726969
0 . 0l 704006
o.01786227

- 0.066
2,441
0.040

- 0.981
1,622
1 .317

- 0.705
-0. 1 62
-1.'t36
2.346

-0.636
0.325
1.923
o.423

-'t.226
-0.426
0.880

-0.641
-0.825
-1 .873
-1.069
1.f 16

1.490
4.065
0. '148

-0.508
-1.338

0.9475
0.01 53
0.9683
o.3276
0.1 059
0.1889
0.481 5
o.8717
o.257'l
0.01 97
0.5255
0.7458
0.0555
0.6729
0.2214
0.6703
0.3796
0.5220
0.4099
0.0620
0.2860
0.2652
0.1372
0.0001
0.8825
0.61 16

0.1819
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Model (7) Crown and bridge services

Model: MODEL1

Dependent Variable: LCRBR

Source

Model
Error
C Total

Root MSE

Dep Mean

c.v.

Analysis of Variance

Sum of Mean

DF Squares Square

26 0.26608 0.01023
288 2.39353 0.00831
314 2.65960

0.09116 R-square
-0.23772 Adj R-sq

-38.34866

Parameter Estimates

Standard
Error

F Value

I .231

Pnob>F

0.2066

Variable DF

Parameter
Estimate

0.1 000
0.0r 88

T for H0:
Parameten=0 Prob > lTl

INTERCEP

CLUSTl

CLUST2

INFGMED

PORIMED

PINFMED

BHAVMED

PERSMED

COMPMED

FINAI',ED

MALEDENT

DAGEI B

DAGE2B

DAGE3B

soL0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

POTMED

PNEW\'lED

PDENTMED

IRSDMED

- 0.263684
0.006667
0.01 0566
0.021 084
0.01 3297

-0.018819
- 0.000304
- 0.003s66
-0.003849
0.005736
o.015712

-0.026829
0.003871
0.01 4488
o.015242
0.011429

-0.003286
- 0 . 003586
0.0091 23

- 0 . 007756
- 0.0041 75
0.007966

- 0 . 003962
-0.014034
0.004034

-0.003283
-0.015220

0.031 88293
0.01 325631
0.01 330293
0.01 095302
0.01 1 51 235
0.01 076407
0.01 368745
0 . 01 336771
0.01 354854
0.01 1 91 71 6
0.01 466408
0.01 883833
0 . 0l 51 4828
0.01 437337
0 . 01 249531
0.01 41 7908
o.01397222
0.o1126177
0.01 1 3601 5

o.01137122
0.01 081 081

0.01 094258
0.01 1 30286
0.01 1 07039
0.01 1 371 68
0.01122048
0.01 1 761 88

-8.270
0. s03
0.794
1.925
1.155

-'l .748
-o.o22
-0.267
-o.284
0.481
1 .O71

-1 .424
0.256
1.008
1.220
0.806

-0.235
-0.318
0.803

- 0.682
-0.386
0.728

-0.351
-1.268
0.355

-0.293
-1 .294

0.0001
0.61 54
0.4277
0.0552
0.2490
0.081 5

0.9823
0.7898
0.776s
0.6307
0.2849
0. 1 555
0.7985
0.3143
0.2235
0.4209
0.8142
0.7504
o.4226
0.4958
0.6996
0.4672
o.7262
0.2059
0.723'l
o.7701
0. '1967

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I
1

1

1

1

1

1
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Model (8) Prosthodontic services

MOdeI: MODELI

Dependent Variable: LPROS

Source

ModeI
Error
C TotaL

Root MSE

Dep Mean

c.v.

Analysis of Variance

Sum of Mean
DF Squares Square

26 0.78075 0.03003
288 3.72432 0,01293
314 4.50507

O.11372 R-square
-0.24154 Adj R-sq

-47.08047

Parameter Estinates

Parameter
Estinete

Standard
Error

F Value

2.322

0.1733
0.0987

Prob>F

0.0004

Variable DF

T for H0:
Parameter=0 Prob > lTl

INTERCEP

CLUSTl

CLUST2

INFGMED

PORIMED

PINFMED

BHA\ruED

PERSMED

COMPMED

FINAI'ED
MALEDENT

DAGEl B

DAGE2B

DAGE38

s0L0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

PDTMED

PNEWUED

PDENTMED

IRSDMED

-0.29881 0
0.011418
0.022502

-0.0'|8122
0.01 9077
0.01 4006

-0.005089
o.027971
0.003652

-o.013822
0.01 4329
0.008043
0.01 6838
0.031 096
0.010't 53

- 0.039832
-0.005094
0.01 21 86
0.002688

-o.002254
-0.010841
0.022080

- 0.006030
-0.01 9052
0.00261 2
0.067380
0.003986

0.03977061
0.01 653585
0.01 659401

0.01 366274
0.01 436044
0.01342705
0.01 707366
0.01 667482
0.01 690038
0.01 486541
0.01 8291 90
0.02349884
0.01 889589
o.01792927
0.01 558658
0.0'1768692
0 . 01 742888
0 . 01 404788
0 . 014't 7059
0.o1418441
0.01 34853s
0.01 364972
0.01 40991 3

0.01 38091 5

0 . 01 41 8498
0.01 399636
0.o1467171

-7.513
0.690
1.356

-1.326
1 .328
I .043

-0.298
1 .677
0.216

- 0.930
0.783
o.342
0.891
1.734
0.651

-2.252
-0.292
0.867
0. 190

-0.159
- 0.804
1.618

-o.428
-1.380
0. 184
4.814
0.272

0.0001
0.4905
0.1762
0.1 858
0. I 851

o.2978
0.7659
0.0945
0.8291
0.3532
0.4341
o.7324
0.3736
0.0839
0.5153
0.0251
o.7703
0.3864
o.8497
0.8739
o.4221
0. 1 068
0.6692
0.1 688
0.8540
0.0001
0.7860

1

1

I
1

1

I
1

1

1

1

1

1

1

1

1

1

1

1

1

I
1

1

1

1

1

1

1
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Model (9) Orthodontic services

Model: MODELI

Dependent Variable: LoFTH

Source

Model
Error
C Total

Root MSE

Dep Mean

c.v.

Variable DF

Analysis of Variance

DF

26
288
314

Sum of
Squares

0.00672
0.081 37
0.08809

Mean

Square

0.00026
0.00028

F Value

0.915

Prob>F

0.5870

Paraneter
Estimate

0.01 681

-o.29827
- 5.63524

0.0763
-0.0071

T for H0:
Paraneter=0

-51.763
0.545

-0.225
0.'186
o.497

-0.335
287
231
402
879
392
060
985
905
537
651

R - square
Adj R-sq

Parameter Estimates

Standard
Error

INTERCEP I
CLUST1 1

CLUST2 1

INFGMED 1

PORIMED 1

PINFMED 1

BHAVMED 1

PERSMED 1

COMPMED 1

FINAIíED 1

MALEDENT 1

DAGE1B 1

DAGE2B 1

DAGESB 1

s0L0 1

CAPBIN 1

NDENTMED 1

WAITMED 1

FTEMED 1

PPYMED 1

PROPMED 1

PINSMED 1

PAGE2MED 1

PDTMED .I

PNEI¡IMED 1

PDENTMED 1

IRSDMED 1

-0.304282
0.001 331

- 0 . 000552
0.000376
0.001 054

-0.000665
- 0.000723
- 0 . 005498
0.003503
0.0041 28
0.003763

-0.000210
0.005544
0.002398

-0.001238
0.001 701

0 .001 398
0.001130

-0.001329
-0.001369
- 0 . 003371
-0.001748
0.0001 87

- 0.00332s
- 0 . 000386
0.001 295
0.003633

0.00587841
0.00244413
o.00245273
0.00201 946

0.00212259
0 .001 98462
0.00252362
0.00246467
0.00249801
0.00219723
0.00270369
o.00347332
0.00279296
0.00265009
0.00230382
o.00261427
0 . 0025761 3

0.00207639
0.00209453
0.00209657
0.001 99324
0.00201 754
0.00208396
0.002041 1 0

0.00209665
0.00206877
0.0021 6860

Prob > lTl

0.0001
0.5865
o.822'l

85260

0

0

0

0

0

0

0

0

0

0

0

61 98

-0
-2

1

1

1

-0
1

0
-0
0
0.543
0.544

-0.634
-0.653
-1.691
-0.866
0.090

-1.629
-0.1 84
0.626
1.675

.7379

.7746

.0265

. 1619

.061 3

.1651

.951 I

.0481

.3664

.591 5

0.5157
0.5879
0.5866
0.5264
0.5142
0.091 I
0.3870
0.9287
0. 1 044
0.8541
0. s31 I
0.0950
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Model (10) General/miscellaneous services

Model: MODELI

Dependent Variablei LGENM

Analysis of Variance

Source

Model
Error
C Total

DF

26
288
314

Sum of
Squares

o.14352
1 .1460'l
1.28953

Mean

Square

0.00552
0.00398

F Value

't.387

Prob>F

0.1 038

Variable DF

Root MSE

Dep Mean

c.v.

0.06308
-0.26704

-23.62209

R - square
Adj R-sq

0.1113
0.031 1

T for Hol
Panameter=0

Parameter Estimates

Parameten Standard
Estimate Error Prob > lTl

INTERCEP

cLusTl
CLUST2

INFGMED

PORIMED

PINFMED

BHAVUED

PERSMED

COMPMED

FINA¡TED

[{ALEDENT

DAGEl B

DAGE28

DAGESB

soL0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

PDTMED

PNEWMED

PDENTMED

IRSDMED

1 -0.217188
1 -0.0051 15

I -0.000573
1 -0.009563
1 -0.004047
1 -0.004623
1 0.016030
1 -0.009334
'l -0.006314
1 -0.010127
I 0.007020
1 -0.018359
1 -0.019322
1 -0.01 1958
I -0.012778
1 -0.008190
1 0.009745
1 -0.013077
1 -0.023899
1 0.010141
1 0.001204
1 -0.007320
1 -0.000085087
1 0.003638
1 0.000738
1 0.005693
1 -0.015850

o.02206144
0.00917272
0.00920498
0.00757896
0.00796599
0.00744822
0.009471 06
0.00924981
0.00937493
0.0082461 0

0 . 01 01 4683
0.01 303s21
0.01 0481 87
0.00994567
0.0086461 s
0.00981 1 24

0.0096681 0

0.00779260
0.00786067
0.00786834
0.00748056
o.00757174
0.007821 03
0 .0076601 I
0.00786865
o.00776402
0 . 0081 386s

- 9.845
-0.558
- 0.062
-1.262
- 0.508
-0.621

1 .693
-1.009
-0.673
-1 .228
0.692

- 1 .408

0.0001
0.5775
0.9504
0.2080
0.6118
0.5353
0.091 6
0.31 38
0.501 2
0.2204
0.4896
0. 1 601

0.0663
0.2302
0.'t405
0.4045
0.31 43
0.0944
0.0026
0.1 985
0.8722
0.3345
0.99't 3
0.6352
0.9254
0.4640
o.0524

-1

-1

-1

-0
f

-i
-3

1

0
-0
-0

.843

.202

.478

.835

.008

.678

.040

.289

.'t 61

.967

.011
0.475
0.094
0.733

-1.948
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Model (11) Total services per visit

Model: MODEL1

Dependent Variable: LTOTP

Source DF

Analysis of Variance

Model
Error
C Total

26
288
3',t4

Sum of
Squares

0.47373
2.86906
3.34279

Mean

Square

0.01822
0,00996

F Value

1.829

Pnob>F

0.0096

Variable DF

R - square
Adj R-sq

Parameter Estimates

Standard
Error

o.'t417
0.0642

T for H0:
Parameter=0 erob > lTl

Root MSE

Dep Mean

c.v.

0.09981
0.41710

23.92925

Parameter
Estimate

INTERCEP

CLUSTl

CLUST2

INFGMED

PORIMED

PINFMED

BHAVMED

PERSMED

COMPMED

FINAIJIED

MALEDENT

DAGEl B

DAGE2B

DAGE3B

s0L0
CAPBIN

NDENTMED

WAITMED

FTEMED

PPYMED

PROPMED

PINSMED

PAGE2MED

PDTMED

PNEWMED

PDENTMED

IRSDMED

0.349771
0.013221
0.01 2361

-0.012811
o.023292
0 .01 9685
0.021 408
0.01 2670

-0.011894
-0.005609
-0.006521
0.04091 2
0.035943
0.036880

-0.o07440
0.01 2838

- 0 . 003007
0.013212

-0 .023675
0.01 5467

-0.01 8395
0 .024695

-0.000994
0.0021 64
0.01 5439
0.01 0289

-o.022476

0.03490672
0.01 451 354
0 . 01 456458
0.01199181
0.01 26041 I
0.01178494
0.01498558
0 . 01 463551
0.01 483348
0.01 304739
0.01 605482
0.02062496
0.01 658495
0.01 573654
0 .01 368037
0.01 552383
0.0'1529735
0.01232984
0 ,01 243755
o.o't244967
0.01 1 8361 1

0.01 1 98038
0.01 237483
0.01 21 2031

o.01245017
0.01 228463
o.o'1287738

I 0.020
0.911
0.849

-1.068
1.843
1.670
1 .429
0.866

-0.802
- 0.430
- 0.406
1.984
2.167
2.344

-o.544
0.827

-0.197
't.072

-1.904
1.242

-1.554
2.061

-0.080
0.179
1 .240
0 .838

-1.745

0.0001
0.3631
0.3968
0.2863
0.0663
0.0959
o.'1542
0.3874
0.4233
0.6676
0.6849
o.0482
0.031 0
0.0198
0.5870
0.4089
0.8443
0.2848
0.0580
0.21 s1

0.1213
o.0402
0.9361
0.8584
0.21 60
0 .4030
0.0820

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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