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Abstract

Objectives: In Australia, the majority of dental patients attend the private sector,
while those with means tested eligibility for government assistance may attend the
public sector. The aims of this study were to compare dental caries among persons
who last visited private and public clinics, controlling for age, sex, reason for visit,
and income.
Methods: Data were collected in 2004-06, using a three-stage, stratified clustered
sample of Australians aged 15+ years, involving a computer-assisted telephone inter-
view (CATI), oral examination, and mailed questionnaire.
Results: A total of 14,123 adults responded to the CATI (49 percent response) of
whom 5,505 (44 percent of those interviewed) had an oral epidemiological exami-
nation. Multivariate regression analysis controlling for age, sex, reason for visit, and
income showed (P < 0.05) that persons attending public clinics had higher levels of
decayed (b = 0.33) and missing teeth (b = 0.83), but lower levels of filled teeth
(b = -1.09) compared with the reference category of private clinics.
Conclusions: Persons who attend for dental care in the public sector have worse oral
health than adults who visit private dental clinics, in addition to an independent
effect of socioeconomic disadvantage.

Introduction

In Australia, the dental care system comprises a combination
of private and public sectors. The majority of Australian
adults attending for dental care visit in the private sector (83.1
percent) (1), where they usually pay on a fee-for-service basis
either directly out-of-pocket or indirectly through private
insurance. Public-funded dental care for Australian adults is
restricted primarily to people having a pensioner concession
card or health care card. Both cards are issued according to a
means test administered by Centrelink, an agency of the Aus-
tralian Government’s Family Assistance Office. People with a
card, and their dependents, are eligible for public sector
dental care in most states and territories.

Previous studies have found adults eligible for public-
funded dental care to be at particular disadvantage, typically
having to spend time on long waiting lists before receiving
treatment or obtaining only limited emergency care in the
short term (2). There has been a reported deterioration in
oral health status among public dental patients (3,4).
However, such previous reports have been based on data col-

lected from public patients at the time they obtain dental care
in the public sector. While it is possible to compare those
public patient-based reports with findings from population-
based oral health surveys, such comparisons by necessity
compare patients with population estimates from persons
who may or may not have recently been dental patients. It
may be expected that patients tend to visit due to needs
related to their oral health status. Hence, it is preferable to
compare public patients with other patients who have visited
in the private sector. The 2004-06 National Survey of Adult
Oral Health (NSAOH) studied a representative sample of
Australian adults, including those eligible for public-funded
dental care (5). The survey therefore provided the opportu-
nity to compare the oral health of persons on the basis of their
most recent dental visit (i.e., private or public) using standar-
dised dental examiners through a national population-based
oral health survey.

Age and sex are key demographic indicators and are
expected to be related to oral health status and place of last
visit. Caries tends to be related to both age and sex, such as
decayed teeth tending to be higher among younger age
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groups (4), and missing teeth higher for females compared
with males (6). Public sector patients include age pensioners,
and tend to be older than private sector patients and to com-
prise a higher percentage of females. Reason for visit and
income are expected to be related to both oral health and
place of visit. Emergency care tends to be associated with
worse oral health such as more decayed teeth and missing
teeth, and fewer filled teeth (4), and public sector care has
been reported to be more oriented to emergency care with
higher extraction rates and related tooth loss (7). Lower
income is expected to be related to worse oral health (8), and
due to means tested eligibility for health care cards to be asso-
ciated with a higher proportion of public sector visiting.
Hence, the aims of this paper were to compare dental caries
among adults who last visited private and public clinics, con-
trolling for age, sex, reason for visit and income.

Methods

Sampling and data collection

The 2004-06 NSAOH involved a three-stage, stratified clus-
tered sampling design to select a sample of Australians aged
15+ years from households with listed telephone numbers in
an electronic white pages (EWP) database (5). Fifteen strata
were selected from this sampling frame with population pro-
portional to size selection. The strata comprised metropoli-
tan and non-metropolitan areas of seven states/territories
and the single stratum of the Australian Capital Territory.
Postcode comprised the primary sampling unit, with house-
hold being the secondary sampling unit. Postcodes repre-
sented the geographic clustering in the design and were
selected with probability proportional to size, where size was
defined as the number of households listed in the EWP data-
base in each postcode. The second stage of sampling selected a
systematic sample of households listed in the EWP database
for each sampled postcode. Thirty households per metropoli-
tan stratum and 40 households per non-metropolitan
stratum were selected, after elimination of nonresidential
phone numbers identified during initial contact by telephone
interviewers. The sample was approached to participate
in a computer-assisted telephone interview (CATI) where
the final stage of sampling entailed the random selection of
one person aged 15 years or more per household, followed
by an oral epidemiological examination and a mailed
questionnaire.

Approximately, 10 days prior to dialing each sampled tele-
phone number, a primary approach letter explaining the
purpose of the survey was mailed to the address that accom-
panied each sampled telephone number. On each occasion
when interviewers dialed a sampled telephone number, a
record was made on the computer system. In the CATI, inter-
viewers read questions from a computer screen and recorded

answers directly onto the computer. The interview comprised
79 questions, with skip sequences built into the CATI com-
puter system so that questions flowed without intervention
from the interviewers. Each sampled telephone number was
called up to six times at varying times of day and evening, and
on different days of the week.Where there was no answer after
six calls, the number was abandoned and recorded as a “non-
contact.” When a sampled person was identified up to six
additional calls were made in an attempt to contact them. If
the target person did not speak English an attempt was made
to conduct a proxy interview with a resident of the household
who spoke English, and in some instances interviews were
conducted in foreign languages. People who reported having
some or all of their own natural teeth were invited to attend
an examination, after which they were sent a mailed self-
complete questionnaire.

The examination was conducted under standardized clini-
cal conditions by one of 30 trained and calibrated dentists.
Two light sources were used throughout: an intraoral battery-
operated mirror light and standard dental clinical halogen
light. No radiographs were taken. All teeth present were
assessed and categorized using visual criteria (no sharp
explorer was used). Presence of cavitated carious lesions, res-
torations because of decay and teeth missing because of decay
were recorded. The examination protocol can be viewed
at http://www.arcpoh.adelaide.edu.au/project/distribution/
nsaoh_pdf%20files/NSAOH_ExamProtocol_v8.pdf.

Variables measured

In the first stage of data collection respondents supplied
information during a CATI on variables such as self-reported
health status, use of dental services, demographics, and socio-
economic status. The explanatory variables consisted of site
of last visit, sex, reason for last visit, income, and age. People
who had reported ever having made a dental visit were asked
“Where did you make your last dental visit?” The response
categories of “private general dental practice,” “specialist
practice,” and “dental clinics associated with health insurance
funds” were classified as “private practice.” The remainder
were classified as “public practice,” except for “school dental
service,” and “dental technician” which were excluded from
the analysis. Under schemes operating in some states/
territories it is possible that public-funded care be provided
to eligible card holders through private dentists. Such cases
would be classified as private sector visits.

Caries experience was the dependent variable in this analy-
sis. Decayed, missing, and filled teeth (DMFT) reflects cumu-
lative lifetime experience of disease and treatment. Tooth
level rather than surface level scores were used as the effect
sizes by site of last visit among adults were expected to be suf-
ficiently large, and allocating surfaces to missing teeth is
problematic (9). In persons aged 45 years or more, all missing
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teeth were counted as missing due to pathology, while in
younger persons teeth were only counted as missing if the
examiner judged that caries or periodontal disease was the
likely reason for extraction.

The research was approved by the Human Research Ethics
Committee of the University of Adelaide.

Analysis

The analysis was restricted to dentate persons aged 15 years or
older, who had made a dental visit within the last 2 years so
that comparison of site of last visit by adults would reflect
relatively recent contact with either dental sector. Data were
weighted by state/territory, metropolitan/non-metropolitan
location, age, and sex. To account for design effects associated
with the complex sample design, data were analyzed using
survey procedures that adjusted for strata and primary sam-
pling units (10). For all analyses, SAS-callable SUDAAN soft-
ware was used to adjust the complex sampling design for
sampling error. Initially, distributions of the explanatory
variables of site of last visit, sex, reason for last visit, and
income were tabulated, and associations between site of last
visit and sex, reason for last visit, and income were deter-
mined using chi-square statistics. Unadjusted bivariate asso-
ciations of this set of explanatory variables were then
tabulated for the caries experience variables (D, M, F, and
DMFT). Adjusted beta coefficients were then determined
from multivariate ordinary least squares regression models of
caries experience. In the bivariate analysis and multivariate
models site of last visit was restricted to private and public
clinics as this was the contrast of central interest to the aims,
and due to relatively small cell sizes available for other sites of
last visit (i.e., school, technician, other). Note that it was not

feasible to analyze waiting time data as waiting time was only
collected for persons who attended public clinics at their last
visit, so that those attending private clinics would be excluded
as missing from such analyses.

Results

Response and distributions

In the NSAOH, a total of 14,123 adults responded to the CATI
(49 percent response rate, with 16 interviews conducted in
foreign languages) and 5,505 were examined (44 percent of
interviewed people who were invited to the examination).
The majority of persons attended at a private clinic at the last
visit (90.2 percent). Of those eligible to attend for public care,
the majority made their last visit at a private clinic (66.3
percent). Distributions of the other explanatory variables are
presented in Table 1. There were similar percentages of
females compared with males, and checkup compared with
problem visits. The highest percentage of persons was
observed for the $40-<60,000 income group. Age, reason for
visit, and income were all associated with place of last visit
with private visits associated with higher percentages of 35 to
54-year-olds, checkup visits, and incomes of $40,000-<60,000
and $60,000 or more.

Representativeness

Analysis of response patterns and comparisons with census
data revealed that participants differed from nonparticipants
in some characteristics that influence oral health (11), such
as higher percentages who were employed (64.5 percent)
compared with the census (55.9 percent). When NSAOH

Table 1 Distribution of Explanatory Variables by Place of the Last Dental Visit (%)

Private n (col %; row %) Public n (col %; row %) All, n (col %)

Sex
Male 1,821 (49.7; 89.1) 248 (48.9; 10.9) 2,069 (49.6)
Female 2,824 (50.3; 88.8) 392 (51.1; 11.2) 3,216 (50.4)

Reason for last visit*
Problem 2,744 (40.4; 94.6) 159 (72.5; 5.4) 2,903 (44.0)
Checkup 1,889 (59.6; 81.7) 479 (27.5; 18.3) 2,368 (56.0)

Income* ($)
<20,000 650 (10.5; 63.4) 359 (48.9; 36.6) 1,009 (14.7)
20,000-<40,000 1,018 (19.4; 81.9) 169 (34.8; 18.1) 1,187 (21.1)
40,000-<60,000 1,582 (37.7; 96.4) 61 (11.4; 3.6) 1,643 (34.8)
60,000+ 1,112 (32.4; 98.1) 18 (5.0; 1.8) 1,130 (29.4)

Age* (years)
15-34 870 (33.8; 88.2) 124 (36.2; 11.7) 994 (34.1)
35-54 1,943 (40.0; 91.2) 193 (30.8; 8.8) 2,136 (38.9)
55-74 1,591 (21.2; 88.0) 253 (23.1; 12.0) 1,844 (21.4)
75+ 241 (5.0; 80.2) 70 (9.9; 19.8) 311 (5.6)

* Chi-square: P < 0.001.
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estimates of oral health were adjusted to reflect census distri-
butions of employment, language spoken at home, and level
of schooling, there were generally small changes suggesting
that bias was of a small magnitude. The survey probably
underestimated some aspects of oral disease and overesti-
mated the frequency of favorable dental attendance, although
the degree of variation was found to be 3 percent or less for
most oral health indicators. The observed levels of examiner
agreement for most oral health indicators (11) were equiva-
lent to benchmarks reported for national oral health surveys
conducted elsewhere.

Unadjusted associations

Persons who last visited a public clinic had more decayed and
missing teeth, but fewer filled teeth, on average, compared
with those who last visited a private clinic (Table 2). Males
had more decayed teeth, but fewer filled teeth than females.
Persons who had last visited for a problem had more decayed
teeth and missing teeth and a higher DMFT, but fewer filled
teeth than persons who had visited for a checkup. Differences
by income included more decayed and missing teeth and a
higher DMFT among the lowest income groups compared
with income groups of $40-60,000 and $60,000 or more. Dif-
ferences between age groups included more decayed teeth
among those aged 15-34 and 35-54 years compared with
older persons, numbers of missing teeth were lowest among
15- to 34-year-olds and increased across successively older
age groups, while filled teeth were lowest among 15- to
34-year-olds and highest among 55- to 74-year-olds. DMFT

showed a similar age gradient to that observed for missing
teeth, being lowest among 15- to 34-year-olds and highest
among those aged 75 years or older.

Multivariate models

Multivariate analyses showed that persons attending public
clinics had more decayed and missing teeth, but fewer filled
teeth compared with the reference category of private clinics
(Table 3). Males had more decayed teeth, but fewer filled teeth
and DMFT compared with females. Problem-oriented visits
were associated with more decayed and missing teeth and
DMFT, but fewer filled teeth compared with checkup visits.
There was an income gradient in decayed teeth with lower
income associated with more decay. Missing teeth were
higher among persons in the two lowest income groups com-
pared with the reference of $60,000 or more. There were fewer
filled teeth in the lowest income group compared with the
highest, and DMFT was highest in the lowest income group
compared with the reference of $60,000 or more.

Discussion

The main finding of this study was that persons attending
public clinics had higher levels of decayed and missing teeth,
but lower levels of filled teeth compared with those persons
attending private clinics. The disparity in oral health by place
of last visit remained after controlling for age, sex, reason for
visit, and income, all of which had significant independent
effects with the exception of sex and numbers of missing

Table 2 Oral Health Status by Explanatory Variables: Mean (95% confidence interval)

Decayed teeth Missing teeth Filled teeth DMFT

Place of last visit
Public clinic 1.3 (1.0-1.6) 7.0 (6.3-7.9) 6.2 (5.5-6.9) 14.6 (13.4-15.8)
Private clinic 0.5 (0.5-0.6) 4.5 (4.2-4.7) 8.3 (7.9-8.6) 13.2 (12.8-13.7)

Sex
Male 0.7 (0.6-0.8) 4.5 (4.1-4.8) 7.2 (6.8-7.7) 12.4 (11.8-13.1)
Female 0.5 (0.4-0.6) 4.6 (4.3-5.0) 8.1 (7.8-8.5) 13.3 (12.7-13.9)

Reason for last visit
Problem 1.0 (0.9-1.1) 5.5 (5.1-5.9) 7.2 (6.8-7.6) 13.7 (13.1-14.3)
Checkup 0.3 (0.2-0.4) 3.8 (3.6-4.1) 8.2 (7.7-8.6) 12.3 (11.7-12.9)

Income ($)
<20,000 0.9 (0.7-1.1) 9.9 (9.2-10.7) 7.9 (7.4-8.4) 18.8 (17.9-19.6)
20,000-<40,000 0.7 (0.5-0.8) 6.2 (5.6-6.7) 8.4 (7.9-9.0) 15.2 (14.4-16.1)
40,000-<60,000 0.6 (0.5-0.69) 3.4 (3.2-3.7) 7.9 (7.5-8.4) 12.0 (11.3-12.6)
60,000+ 0.4 (0.3-0.54) 2.8 (2.5-3.2) 7.9 (7.3-8.5) 11.2 (10.4-12.0)

Age (years)
15-34 0.7 (0.6-0.8) 0.8 (0.6-0.9) 3.1 (2.8-3.5) 4.6 (4.1-5.0)
35-54 0.6 (0.5-0.8) 3.9 (3.6-4.2) 9.8 (9.5-10.2) 14.4 (13.9-14.8)
55-74 0.4 (0.4-0.5) 10.2 (9.7-10.7) 11.7 (11.2-12.1) 22.3 (22.0-22.6)
75+ 0.4 (0.3-0.6) 14.1 (13.1-15.1) 9.8 (8.8-10.8) 24.3 (23.6-25.0)

All 0.6 (0.5-0.7) 4.6 (4.3-4.8) 7.7 (7.4-8.0) 12.9 (12.4-13.3)

DMFT, decayed, missing, and filled teeth.
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teeth. These findings add to the evidence from previous
studies to show that not only are public dental patients worse
off in terms of their oral health compared with oral health
estimates for the Australian population (12), but in a com-
parison of persons who had visited in the last 2 years those
who received public dental care had worse caries experience
than those who received private care.

Site of visit: dental system and visit factors

The impact of system factors on oral health was reflected in
those last attending for public dental care having more
decayed teeth and missing teeth, but fewer filled teeth. The
pattern of more decay and fewer fillings suggests access issues
that impinge on the management of dental caries. These are
consistent with patterns of use of public dental services that
typically involve long waiting times for treatment (2). The
higher numbers of missing teeth among public dental
patients is consistent with the reported profile of dental ser-
vices that is characterized by high rates of tooth extraction
related to an emphasis on emergency rather than general
dental care (7,13,14). Observed patterns of tooth loss by
social class have been linked not only to cultural factors such
as attitudes but also to the delivery system itself (15).
However, variation in oral health by payment method has
been largely attributable to socio-demographic factors and
regularity of dental attendance rather than method of
payment itself (16). A study of public dental service utiliza-
tion in South Australia concluded that unless structural bar-

riers to dental care are addressed, patients will engage in
dental visiting behaviors that place them at risk of worse oral
health outcomes, and this pattern of behavior could be per-
petuated indefinitely (17).

A problem-oriented visit pattern was associated with more
decayed teeth and fewer filled teeth, which could reflect dif-
ferent management of disease through less frequent and
recent visits. However, even if the higher overall DMFT may
conflate aspects of both disease and treatment the higher
number of missing teeth suggests poorer oral health out-
comes due to problem-based attendance. Regular dental
attendance has been shown to have a positive impact on oral
health (18), while irregular, problem-oriented visiting has
been related to poorer oral health such as fewer teeth (19).

Socioeconomic status and
demographic factors

The effects of income on caries experience showed clear
adverse consequences for oral health, with lower income
associated with more decayed teeth and missing teeth as well
as overall DMFT, and fewer filled teeth. This is consistent with
previous reports which have found that increasing levels of
socioeconomic disadvantage have been related to worse oral
health and decreased utilization of services (20). The major-
ity of card holders made their last dental visit at private clinics
even though they were eligible for public dental care. A study
restricted to health card holders only reported that where
differences were observed by place of last dental visit, the

Table 3 Multivariate Regression Models: Adjusted Beta (standard error)

Decayed teeth Missing teeth Filled teeth DMFT

Place of last visit
Public clinic *0.33 (0.17) *0.83 (0.36) **-1.09 (0.38) -0.06 (0.47)
Private clinic (Ref.) – – – –

Sex
Male *0.18 (0.07) -0.04 (0.18) **-0.79 (0.22) *-0.66 (0.27)
Female (Ref.) – – – –

Reason for last visit
Problem **0.62 (0.07) **1.42 (0.18) **-0.84 (0.25) **1.20 (0.28)
Checkup (Ref.) – – – –

Income ($)
<20,000 **0.48 (0.16) **2.31 (0.36) **-1.93 (0.39) *0.86 (0.40)
20,000-<40,000 *0.23 (0.10) **0.79 (0.30) -0.47 (0.33) 0.55 (0.40)
40,000-<60,000 *0.17 (0.08) 0.08 (0.20) -0.15 (0.28) 0.10 (0.37)
60,000+ (Ref.) – – – –

Age (years)
15-34 **0.52 (0.14) **-12.15 (0.55) **-6.98 (0.55) **-18.61 (0.49)
35-54 **0.39 (0.12) **-9.19 (0.55) -0.57 (0.54) **-9.37 (0.46)
55-74 0.09 (0.10) **-3.59 (0.57) **1.78 (0.53) **-1.72 (0.41)
75+ (Ref.) – – – –

R-squared: 8% 30% 46% 56%

*P < 0.05; **P < 0.01.
DMFT, decayed, missing, and filled teeth.
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differences consistently involved disadvantage in terms of
either oral health status or service patterns for those who
visited the public sector compared with the private sector
(21). However, the majority of comparisons involved esti-
mates with overlapping confidence intervals which may be
indicative of a general level of disadvantage common to card
holders regardless of the place of their last dental visit. While
not the central focus of the study, differences in caries experi-
ence were observed by age and sex. As expected, younger
adults had more decayed teeth, while older adults had more
missing teeth. Numbers of filled teeth tended to increase
across older age groups, except for the oldest age group.
Overall DMFT accumulated across successively older age
groups. Males had more decayed teeth, but fewer filled teeth
suggesting a visit-related effect. Males also had lower overall
DMFT, but as the index represents both disease and treatment
decisions (e.g., interventions based on false positive diag-
noses) this is difficult to interpret.

Conclusions

Persons who attend for dental care in the public sector have
worse oral health than adults who visit private dental clinics,
in addition to an independent effect of socioeconomic
disadvantage.
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