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Abstract
Background: While the majority of dental care in Australia is provided in the private sector those
patients who attend for public care remain a public health focus due to their socioeconomic
disadvantage. The aims of this study were to compare dental service profiles provided to patients
at 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 interview (CATI), oral
examination and mailed questionnaire. Analysis was restricted to those who responded to the
CATI.

Results: A total of 14,123 adults responded to the CATI (49% response) of whom 5,505 (44% of
those interviewed) agreed to undergo an oral epidemiological examination. Multivariate analysis
controlling for age, sex, reason for visit and income showed that persons attending public clinics
had higher odds [Odds ratio, 95%CI] of extraction (1.69, 1.26–2.28), but lower odds of receiving
oral prophylaxis (0.50, 0.38–0.66) and crown/bridge services (0.34, 0.13–0.91) compared to the
reference category of private clinics.

Conclusion: Socio-economically disadvantaged persons who face barriers to accessing dental care
in the private sector suffer further oral health disadvantage from a pattern of services received at
public clinics that has more emphasis on extraction of teeth and less emphasis on preventive and
maintenance care.

Background
The majority of dental care in Australia is provided in the
private sector, with approximately 85% of dentists work-
ing in private practice [1]. While patients who attend for
public dental care are a minority they remain a public
health focus due to their socioeconomic disadvantage.
Public dental patients must generally be health care card
holders in order to be eligible for public dental care.

Health cards are issued by the Australian government to
eligible persons on pensions and allowances such as
unemployed persons and aged pensioners. These people
comprise a low income group, who by definition are
socio-economically disadvantaged.

Previous reports have shown that card holders attending
for dental care are at disadvantage in terms of access to
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care, typically having to spend time on long waiting lists
before receiving treatment or accessing limited emergency
care in the short term [2]. Care received by public dental
patients has been characterised by high levels of emer-
gency care and high rates of tooth extraction [3,4]. A gov-
ernment program designed to ameliorate this
disadvantage was implemented between 1994 and 1996
[5]. However, since then there had been a reported deteri-
oration in oral health status among public dental patients
[6].

Reports continue to show that a substantial minority of
the population suffer affordability and hardship issues in
relation to accessing dental care [7]. Introduction of gov-
ernment funded private insurance subsidy schemes have
been shown to favour higher income groups [8]. Previous
reports of service patterns were based on separate studies
of private sector [9,10] and public sector patients [3,4],
which hindered comparability. To better contrast private
and public service patterns a single study was needed
where comparisons can be made using the same measures
in order to eliminate potential methodological biases. The
aims of this study were to utilise a single study in order to
compare dental service profiles provided to patients at pri-
vate and public clinics, controlling for age, sex, reason for
visit and income.

Methods
Sampling and data collection
The 2004–06 National Survey of Adult Oral Health
(NSAOH) involved a three-stage, stratified clustered sam-
pling design to select a sample of Australians aged 15+
years from households with listed telephone numbers in
an electronic white pages (EWP) database [11]. From this
sampling frame 15 strata were selected, with population
proportional to size selection. The strata comprised met-
ropolitan and non-metropolitan areas of 7 states/territo-
ries and the single stratum of the Australian Capital
Territory. Postcode comprised the primary sampling unit,
with household being the secondary sampling unit. Post-
codes represented 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 database in each postcode. The second
stage of sampling selected a systematic sample of house-
holds listed in the EWP database for each sampled post-
code. Thirty households per metropolitan stratum and 40
households per non-metropolitan stratum were selected,
after elimination of non-residential phone numbers iden-
tified 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 dialling each sampled tel-
ephone number, a primary approach letter explaining the
purpose of the survey was mailed to the address that
accompanied each sampled telephone number. On each
occasion when interviewers dialled a sampled telephone
number, a record was made on the computer system. In
the CATI, interviewers 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 computer system so that
questions flowed without intervention from the inter-
viewers. Each sampled telephone number was called up to
6 times at varying times of day and evening, and on differ-
ent days of the week. Where there was no answer after 6
calls, the number was abandoned and recorded as a 'non-
contact'. When a sampled person was identified up to 6
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.

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, demograph-
ics and socio-economic status. The percentage of persons
who reported receiving dental services in the categories of
fillings, extractions, oral prophylaxis, x-rays, crown/
bridge, dentures and gum treatment within the last year
comprised the dependent variables. The explanatory vari-
ables consisted of site of last visit, sex, reason for last visit,
income, and age. At the examination, clinical oral status
was collected from dentate people by dentists trained in
standard survey procedures [11], but these data are not
used in this analysis. Further information, such as psycho-
social variables, also not used in this analysis, was col-
lected later through a mailed questionnaire. 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
year. 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 analysed using survey procedures that adjusted
for strata and primary sampling units [12]. The percent-
ages presented in Tables 1 and 2 are weighted while the
cell numbers are unweighted. Initially age-specific distri-
butions of the explanatory variables of site of last visit, sex,
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reason for last visit, and income were tabulated (note that
these weighted percentages may differ from that obtained
by using the unweighted numbers of respondents as the
denominator). Unadjusted bivariate associations of this
set of explanatory variables were then tabulated for the
percentage of persons receiving dental services in the last
year. The percentages in Table 2 express each cell total as
a percentage of the row total. For example, consider the
41.7% (weighted %) of persons who last visited privately
and who reported receiving 1 or more fillings. This
weighted cell percentage was calculated based on
weighted counts and was obtained by dividing the
number of persons who last visited privately and reported
receiving 1+ fillings from Table 2 by the total number of
persons who last visited privately from Table 1 (ie, the cor-
responding unweighted percentage would be obtained by
dividing the unweighted n = 3,046 from Table 2 by the
unweighted n = 7,011 from Table 1). Adjusted odds ratios
were then determined from multivariate logistic regres-
sion models of persons receiving dental services in the last
year, with the dependent variables coded as 1 if a service
was received with the reference category of no service
received coded as 0. In the bivariate analysis and multivar-
iate 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 (ie, school, technician, other).

Results
Response and distributions
In the NSAOH a total of n = 14,123 adults responded to
the CATI (49% response rate) and n = 5,505 were exam-
ined (44% of interviewed people who were invited to the
examination). Distributions of explanatory variables are
presented in Table 1. The majority of persons attended at
a private clinic at the last visit (86.5%). There were slightly
higher percentages of females (52.4%) compared to males
(47.6%), and check-up (57.0%) compared to problem
visits (43.0%). The highest percentage of persons was
observed for the $80,000+ income group (31.9%). There
were only small percentages of persons in the 75+ year age
group (5.7%), reflecting the scope of the study (ie, dentate
persons, who had made a dental visit in the last year).

Unadjusted associations
Services varied by site of last visit for extractions, oral
prophylaxis, x-rays, crown/bridge and dentures with pri-
vate visits associated with low percentages of persons
receiving extractions (13.0%) and dentures (2.9%), but
high percentages received oral prophylaxis (72.9%) and
crown/bridge services (7.0%), as shown in Table 2. Higher
percentages of males received extractions (16.2%) com-
pared to females (12.8%), but lower percentages of males
received oral prophylaxis services (67.8%) compared to
females (72.8%). A higher percentage of persons making

Table 1: Distribution of explanatory variables

AGE CATEGORY (col%)
15–34 years 35–44 years 55–74 years 75+ years All ages
n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE#

Site of last visit(p ≤ 0.0001)

Private 1479 80.8 1.2 2959 90.4 0.7 2086 87.6 0.9 487 90.5 1.4 7011 86.5 0.6
Public 166 9.0 0.9 197 5.9 0.6 234 8.9 0.7 54 8.2 1.3 651 7.7 0.5
School 71 4.2 0.6 0.0 0.0 1 0.0 0.0 0.0 0.0 72 1.4 0.2
Technician 1 0.0 0.0 12 0.4 0.1 15 0.7 0.2 1 0.2 0.2 29 0.3 0.1
Other 97 6.0 0.8 108 3.4 0.4 58 2.8 0.4 5 1.1 0.5 268 4.0 0.3

Sex(ns, p = 0.230)

Male 674 47.8 1.5 1203 47.2 1.1 953 49.1 1.2 216 42.6 2.3 3046 47.6 0.8
Female 1147 52.2 1.5 2073 52.8 1.1 1442 50.9 1.2 331 57.4 2.3 4993 52.4 0.8

Last visit(p ≤ 0.0001)

Check-up 1132 65.1 1.4 1721 53.5 1.1 1204 50.6 1.4 319 58.4 2.5 4376 57.0 0.8
Problem 689 34.9 1.4 1554 46.5 1.1 1191 49.4 1.4 227 41.6 2.5 3661 43.0 0.8

Income(p ≤ 0.0001)

<$20 K 103 5.6 0.7 251 6.4 0.5 574 22.1 1.1 254 46.5 2.8 1182 12.1 0.5
$20–<40 K 274 17.3 1.3 514 15.0 0.8 699 30.2 1.1 149 33.4 2.5 1636 20.3 0.6
$40–<60 K 335 20.5 1.4 657 20.4 0.9 369 17.0 0.9 50 11.9 1.9 1411 19.2 0.6
$60–<80 K 281 20.1 1.4 593 19.2 0.9 209 10.6 0.8 21 4.8 1.3 1104 16.6 0.6
$80+K 499 36.6 1.7 1107 39.0 1.3 346 20.1 1.3 14 3.4 1.3 1966 31.9 0.9

ALL (row%) 1821 33.8 0.8 3276 38.1 0.7 2395 22.4 0.7 547 5.7 0.3 8039 100.0 0.0

(a) unweighted
(b) weighted
# Standard errors corrected for complex sample design
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Table 2: Bivariates: % receiving 1+ services by explanatory variables

Services received (cell%)

Fillings Extractions Oral prophylaxis X-rays Crown/Bridge Dentures Gum treatment

n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE# n(a) %(b) SE#

Site of last visit ** ** ** ** **

Private 3046 41.7 0.8 896 13.0 0.5 5156 72.9 0.8 3224 45.7 0.8 543 7.0 0.4 231 2.9 0.2 363 4.5 0.3

Public 317 47.0 2.7 200 30.6 2.4 287 43.7 2.6 310 51.7 2.8 12 2.1 0.9 58 6.0 0.9 28 4.6 1.2

Sex ** **

Male 1334 42.7 1.2 486 16.2 0.9 2054 67.8 1.2 1420 46.7 1.2 232 6.6 0.6 121 3.2 0.3 137 3.9 0.4

Female 2176 41.3 0.9 657 12.8 0.6 3645 72.8 0.9 2275 45.7 1.0 344 6.4 0.4 201 3.3 0.3 268 4.8 0.4

Last visit ** ** ** ** ** ** **

Check-up 1271 28.1 0.9 225 5.8 0.5 3587 80.0 0.8 1540 34.8 0.9 158 3.1 0.3 85 1.6 0.2 190 3.6 0.3

Problem 2239 60.5 1.1 918 25.9 0.9 2111 57.7 1.2 2154 61.4 1.1 417 11.0 0.7 237 5.4 0.4 214 5.4 0.5

Income ** ** ** ** ** **

<$20 K 533 44.6 1.9 262 22.9 1.5 702 58.9 1.7 460 38.9 1.8 47 4.1 0.7 124 9.6 1.0 62 5.4 0.9

$20–<40 K 784 47.0 1.5 288 19.1 1.1 1120 65.8 1.6 730 46.7 1.6 118 6.8 0.7 82 4.1 0.6 89 4.4 0.6

$40–<60 K 658 45.7 1.6 209 16.6 1.3 999 70.0 1.5 705 50.5 1.7 113 7.6 0.9 37 2.5 0.5 76 4.8 0.7

$60–<80 K 477 41.9 1.9 113 10.9 1.2 819 72.2 1.8 516 45.6 1.9 71 5.5 0.8 22 2.1 0.6 44 4.0 0.8

$80+K 765 38.7 1.4 187 9.3 0.9 1564 79.0 1.3 965 47.5 1.4 175 7.8 0.7 36 2.1 0.4 107 4.7 0.6

Age group ** ** ** ** ** ** **

15–34 years 653 34.5 1.4 261 14.1 1.1 1180 65.6 1.4 835 45.4 1.5 52 2.9 0.5 10 0.5 0.2 54 2.5 0.5

35–54 years 1453 44.7 1.1 442 14.4 0.7 2354 72.2 1.0 1614 49.0 1.1 255 7.5 0.5 87 2.6 0.3 185 5.1 0.5

55–74 years 1150 47.5 1.3 370 15.0 0.9 1758 74.0 1.1 1061 45.3 1.3 230 10.1 0.8 170 6.7 0.6 143 6.1 0.6

75+ years 254 47.0 2.7 70 14.8 1.9 407 73.1 2.3 185 35.6 2.4 39 7.3 1.3 55 10.5 1.6 23 4.6 1.1

ALL 3510 42.0 0.7 1143 14.5 0.5 5699 70.4 0.8 3695 46.2 0.7 576 6.5 0.3 322 3.3 0.2 405 4.4 0.3

(a) unweighted
(b) weighted
# Standard errors corrected for complex sample design
**(P < 0.01)
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problem-oriented visits received fillings (60.5%), extrac-
tions (25.9%), x-rays (61.4%), crown/bridge (11.0%),
dentures (5.4%) and gum treatment (5.4%) compared to
check-up visits (28.1%, 5.8%, 34.8%, 3.1%, 1.6% and
3.6% respectively), while lower percentages of persons
making problem visits received oral prophylaxis services
(57.7%) compared to check-up visits (80.0%). Income
was associated with receipt of fillings, extractions, oral
prophylaxis services, x-rays, crown/bridge and dentures.
Higher percentages of persons in the high income group
received oral prophylaxis, x-ray and crown/bridge serv-
ices, with lower percentages receiving fillings, extractions
and dentures.

Multivariate models
Multivariate analysis showed that persons attending pub-
lic clinics had higher odds of extraction, but lower odds of
receiving oral prophylaxis and crown/bridge services com-
pared to the reference category of private clinics (Table 3).
Males had higher odds of receiving extractions but lower
odds of receiving oral prophylaxis services compared to
females. Problem-oriented visits were associated with
higher odds of receiving fillings, extractions, x-rays,
crown/bridge, dentures and gum treatment, but lower
odds of receiving oral prophylaxis services compared to
check-up visits. Compared to the reference category of low
income, higher income groups were associated with
higher odds of receipt of fillings, oral prophylaxis, x-ray,
and crown/bridge services, but lower odds of receipt of
denture services. Compared to the reference category of
the youngest age group, older adults had higher odds of
receipt of fillings, oral prophylaxis, x-ray, crown/bridge,
denture and gum treatment services, but had lower odds
for receipt of extractions.

Discussion
Representativeness and limitations
Analysis of response patterns and comparisons with Cen-
sus data revealed that participants differed from non-par-
ticipants in some characteristics that influence oral health
[11]. Participants showed higher percentages who were
Australian-born (76.7%), spoke English at home (86.9%)
and were employed (64.5%) compared to the Census
(69.0%, 80.0% and 55.9% respectively). There was also a
higher percentage of non-Indigenous participants
(98.5%) and participants with Year 12 schooling level
(47.6%) compared to the Census (94.3% and 37.7%
respectively). However, some of these differences could
reflect higher levels of 'not stated' responses in the Census
and differences in coding of some categories for some var-
iables that were compared. When NSAOH estimates of
oral health were adjusted to reflect Census distributions 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 favourable dental attendance,
although the degree of variation was found to be 3% or
less for most oral health indicators. Accuracy of survey
examiners was assessed by comparison with the survey's
principal examiner. The observed levels of agreement for
most oral health indicators were equivalent to bench-
marks reported for national oral health surveys conducted
in the United Kingdom and the United States [11].

The use of self-reported service provision may be consid-
ered a limitation of the study. However, the use of dichot-
omous variables to identify receipt or non-receipt of
services in the last year classified in broad categories such
as 'filling' is less likely to be reported inaccurately by the
general public than, for example, numbers of services
received in more specific treatment categories such as
'two-surface amalgam restorations'. A prospective study of
the validity of self-reported use of 10 specific types of den-
tal services reported 82% to 100% concordance between
self-reports and dental charts [13], with Kappa values of
fair to moderate for restorations, moderate for x-rays, den-
tal caps or implants and dentures, and substantial for den-
tal cleaning and for extractions [14]. In addition, since the
same unit of service provision is used for both private and
public patients it should be comparable. One qualifica-
tion might be that the disparity observed by site of visit
may be underestimated if numbers of services were used
instead of receipt versus non-receipt.

Services provision patterns
The observed service provision patterns show a contrast
between public and private dental patients. These partly
reflect the problems of resource constraints in the public
sector where there is a greater reliance on emergency care
that is reflected in a higher percentage of patients receiving
extractions and a lower percentage receiving preventive
and maintenance services. These service patterns persisted
when controlled for the effects of age and sex, which have
been reported to impact on dental service profiles [9,10].

In addition, the impact of problem visits and income per-
sisted as independent effects. Previous reports have shown
that regular attendance has a positive impact on oral
health [15], and that irregular, problem-oriented visiting
is related to poorer oral health such as fewer teeth [16].
Many studies have shown inequalities in oral health and
services received, such as children from deprived back-
grounds being more likely to receive extractions com-
pared to their more affluent peers [17]. However,
differences in oral health by payment method were found
to be largely attributable to socio-demographic factors
and regularity of dental attendance rather then method of
payment itself [18]. Increasing levels of socio-economic
Page 5 of 8
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Table 3: Multivariate models – % receiving 1+ services by explanatory variables

Fillings Extractions Oral prophylaxis X-rays Crown/Bridge Dentures Gum treatment

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Site last visit(a)

Public 0.99 (0.76,1.29) *1.69 (1.26,2.28) *0.50 (0.38,0.66) 0.97 (0.76,1.24) *0.34 (0.13,0.91) 1.37 (0.93,2.01) 1.15 (0.65,2.04)

Sex(b)

Male 1.03 (0.90,1.18) *1.25 (1.04,1.50) *0.74 (0.65,0.86) 0.94 (0.82,1.07) 0.94 (0.73,1.19) 0.86 (0.63,1.16) 0.78 (0.58,1.04)

Last visit(c)

Problem *3.93 (3.42,4.51) *5.69 (4.63,6.98) *0.35 (0.30,0.41) *3.09 (2.70,3.54) *3.78 (2.92,4.89) *2.75 (1.98,3.84) *1.47 (1.13,1.93)

Income(d)

$20–<40,000 1.21 (0.98,1.51) 0.81 (0.62,1.05) *1.39 (1.10,1.77) *1.32 (1.07,1.63) *1.73 (1.09,2.73) *0.57 (0.37,0.86) 0.95 (0.60,1.52)

$40–<60,000 *1.32 (1.04,1.69) 0.75 (0.56,1.01) *1.57 (1.22,2.02) *1.61 (1.29,2.01) *2.19 (1.30,3.70) *0.48 (0.29,0.80) 1.15 (0.66,2.02)

$60–<80,000 1.26 (0.97,1.63) 0.52 (0.36,0.74) *1.67 (1.28,2.17) *1.42 (1.12,1.81) *1.73 (1.03,2.90) *0.49 (0.26,0.93) 1.02 (0.57,1.81)

$80,000+ 1.12 (0.88,1.42) 0.42 (0.30,0.58) *2.38 (1.82,3.11) *1.61 (1.29,2.00) *2.72 (1.64,4.48) *0.51 (0.28,0.91) 1.22 (0.73,2.04)

Age(e)

35–54 years *1.34 (1.13,1.58) 0.88 (0.68,1.12) *1.41 (1.18,1.69) 1.02 (0.87,1.20) *2.09 (1.38,3.18) *3.01 (1.34,6.76) *1.69 (1.04,2.72)

55–74 years *1.51 (1.24,1.83) *0.75 (0.57,0.98) *2.01 (1.65,2.44) 0.95 (0.79,1.15) *3.30 (2.13,5.14) *6.58 (3.02,14.33) *2.02 (1.21,3.36)

75+ years *1.53 (1.12,2.08) 0.72 (0.46,1.13) *1.96 (1.45,2.65) *0.70 (0.53,0.93) *2.93 (1.54,5.60) *10.19 (4.25,24.46) 1.51 (0.78,2.93)

Pseudo R-squared 0.149 0.179 0.134 0.101 0.102 0.124 0.017

Reference categories: (a) Private; (b) Female; (c) Check-up; (d) <$20,000; (e) 15–34 years
*(P < 0.05)
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disadvantage have been related to worse oral health and
decreased utilisation of services [19].

Extraction of teeth is the dental equivalent of mortality
and reflects attitudes of patients and providers, availabil-
ity and accessibility of care, and philosophies of dental
treatment [20]. 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 [21]. When taken
together with the high levels of emergency visits in public
dental care, this indicates a service pattern that is in con-
trast to minimum intervention philosophy for dental care
[22], in which dentists aim to provide a high frequency of
monitoring and preventive care, but low frequency of res-
toration and extraction. This is most likely a reflection of
access problems such as long waiting times for public
patients. Having to wait for extended periods of time on
waiting lists for general care may result in deterioration in
oral health so that when they eventually attend for care
their condition is more severe than when care was initially
sought, or their oral health may deteriorate to the point
where they seek emergency care for relief of pain. The high
level of emergency care among public patients restricts the
treatment options that are available and may lead both
providers and patients to opt for rapid resolution of the
problem through extraction of teeth. Recent research has
revealed that the dental visiting behaviour of adult public
dental patients was influenced by limitations of the public
dental system. Patients appeared to be using emergency
dental care services (which increased their likelihood of
receiving extractions) because of lack of access to general
dental care services. It was found that patient's attitudes
toward their dental health and dental visiting were fairly
positive, but the experience of structural barriers such as
cost of dental treatment and long waiting lists prevented
them from receiving the care they need or would like. This
finding moves beyond the individual and recognises that
the system plays a vital role in the lack of access to much
needed services. Unless structural barriers to dental care
are addressed, patients will engage in dental visiting
behaviours that place them at risk of worse oral health
outcomes, and this pattern of behaviour could be perpet-
uated indefinitely [23].

It has been observed that public funding for dental care in
Australia favours the financially and orally better off at the
expense of disadvantaged and orally unhealthy Austral-
ians [8]. Other countries that have dental care systems that
are predominantly private sector oriented such as the USA
note that there is a growing disconnect between the dom-
inant pattern of practice and the oral health needs of the
nation [24]. In the USA reducing health disparities,
including oral health disparities is a major goal for public
and private health agencies [25]. In Canada an increasing
reliance on private funds has been linked to greater barri-

ers to care, particularly among less affluent groups [26].
European union countries show wide variation in their
oral health care provision systems, but there has been pri-
vatisation of many previously public dental services [27].
The findings of the present study show that the same
problems faced by card holders and public dental services
in the 1990s that led to a government funded Common-
wealth Dental Health Program in the 1990s have not gone
away some decade later.

Conclusion
Socio-economically disadvantaged persons who face bar-
riers to accessing dental care in the private sector suffer
further oral health disadvantage from a pattern of services
received at public clinics that has more emphasis on
extraction of teeth and less emphasis on preventive and
maintenance care.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
DSB, LL and KR-T conceived of the research problem. DSB
and LL planned and conducted the analysis. DSB drafted
the manuscript, and LL and KR-T participated in complet-
ing the manuscript. All authors read and approved the
manuscript.

Acknowledgements
Data collection for the National Survey of Adult Oral Health was supported 
by NHMRC, Australian Government Department of Health and Ageing, 
AIHW, Colgate Oral Care, Australian Dental Association, US Centers for 
Disease Control and Prevention, and Australian state/territory health 
departments.

References
1. Teusner DN, Spencer AJ: Dental labour force, Australia, 2000 Dental

statistics and research series no. 28. Canberra: AIHW; 2003. 
2. Australian Health Ministers' Advisory Council: Oral health of Austral-

ians. National planning for oral health improvement Adelaide: SA Depart-
ment of Human Services; 2001. 

3. Brennan DS, Spencer AJ, Slade GD: Service provision among
adult public dental service patients: baseline data from the
Commonwealth Dental Health Program.  Aust N Z J Public
Health 1997, 21(1):40-44.

4. Brennan DS, Spencer AJ: Evaluation of service provision pat-
terns during a public-funded dental program.  Aust N Z J Public
Health 1999, 23(2):140-146.

5. Brennan DS, Carter KD, Stewart JF, Spencer AJ: Commonwealth Dental
Health Program. Evaluation report 1994–1995 Adelaide; AIHW Dental
Statistics and Research Unit, University of Adelaide; 1997. 

6. Brennan DS, Spencer AJ: Changes in caries experience among
public dental patients between 1995/96 and 2001/02.  Aust NZ
J Public Health 2004, 28:542-8.

7. ARCPOH: Oral health and access to dental care in Australia
– comparisons by cardholder status and geographic region.
Aust Dent J 2005, 50:282-5.

8. Harford J, Spencer AJ: Government subsidies for dental care in
Australia.  Aust NZ J Public Health 2004, 28:363-8.

9. Brennan DS, Spencer AJ: Service provision trends among Aus-
tralian private general dental practitioners: 1983/84 to 1998/
99.  Int Dent J 2003, 53(3):145-152.
Page 7 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9141728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9141728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9141728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10330727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10330727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17016897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17016897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12873111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12873111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12873111


BMC Health Services Research 2008, 8:1 http://www.biomedcentral.com/1472-6963/8/1
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

10. Brennan DS, Spencer AJ: Trends in service provision among
Australian private general dental practitioners over a 20-
year period.  Int Dent J 2006, 56:215-23.

11. Slade GD, Spencer AJ, Roberts-Thomson KF: Australia's dental genera-
tions. The National Survey of Adult Oral Health 2004–06 Canberra: Aus-
tralian Institute of Health and Welfare; 2007. 

12. SPSS Inc. Headquarters: SPSS 13.0 for Windows, Release 13.0 (1 Sep-
tember 2004) Chicago, IL, USA: SPSS Inc; 2004. 

13. Gilbert GH, Rose JS, Shelton BJ: A prospective study of the valid-
ity of self-reported use of specific types of dental services.
Public Health Rep 2003, 118(1):18-26.

14. Landis JR, Koch GG: The measurement of observer agreement
for categorical data.  Biometrics 1977, 33:159-74.

15. Richards W, Ameen J: The impact of attendance patterns on
oral health in a general dental practice.  Br Dent J 2002,
193:697-702.

16. Treasure E, Kelly M, Nuttall N, Nunn J, Bradnock G, White D: Fac-
tors associated with oral health: a multivariate analysis of
results from the 1998 Adult Dental Health Survey.  Br Dent J
2001, 190:60-8.

17. Tickle M, Milsom K, Blinkhorn A: Inequalities in the dental treat-
ment provided to children: an example from the UK.  Commu-
nity Dent Oral Epidemiol 2002, 30:335-41.

18. McGrath C, Bedi R: Dental services and perceived oral health:
are patients better off going private?  J Dent 2003, 31:217-21.

19. Wamala S, Merlo J, Bostrom G: Inequity in access to dental care
services explains current socioeconomic disparities in oral
health: the Swedish National Surveys of Public Health.  J Epi-
demiol Community Health 2006, 60:2004-2005.

20. Weintraub JA, Burt BA: Oral health status in the United States:
tooth loss and edentulism.  J Dent Educ 1985, 49:368-76.

21. Davis P: Tooth loss, the culture of dentistry and the delivery
of dental care in New Zealand.  Community Health Stud 1981,
V:98-105.

22. Elderton RJ, Dowell TB: Decisions in forward-looking oral
health care: summary statement.  Br Dent J 1989, 166:467-9.

23. Luzzi L: Public Dental Service Utilisation in South Australia.
In PhD thesis The University of Adelaide, Australian Research Centre
for Population Oral Health, School of Dentistry; 2005. 

24. Mertz E, O'Neil E: The growing challenge of providing oral
health care services to all Americans.  Health Aff 2002, 21:65-77.

25. Patrick DL, Lee RS, Nucci M, Grembowski D, Jolles CZ, Milgrom P:
Reducing oral health disparities: a focus on social and cul-
tural determinants.  BMC Oral Health 2006, 6(Suppl I):S4.

26. Birch S, Anderson R: Financing and delivering oral health care:
what can we learn from other countries?  J Can Dent Assoc 2005,
71(4):243-243d.

27. Widstrom E, Eaton KA: Oral healthcare systems in the
extended European union.  Oral Health Prev Dent 2004, 2:155-94.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-6963/8/1/prepub
Page 8 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16972396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16972396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16972396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12604761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12604761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=843571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=843571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12529726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12529726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11213337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11213337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11213337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12353498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12353498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12726707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12726707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3891805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3891805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15871771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15871771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15641621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15641621
http://www.biomedcentral.com/1472-6963/8/1/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	52451.pdf
	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Sampling and data collection
	Variables measured
	Analysis

	Results
	Response and distributions
	Unadjusted associations
	Multivariate models

	Discussion
	Representativeness and limitations
	Services provision patterns

	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history


