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ABSTRACT

Aims: Disability is a key social determinant of health. The objective of this study was to test
the association between disability status and irregular dental attendance among the Australian
population, and to examine if the observed association varied among adolescents.
Methods: Data on 17,501 participants from The Household, Income and Labour Dynamics in
Australia (HILDA) was analyzed. The main outcome examined was irregular dental
attendance (two or more years since last dental visit) with disability as the primary exposure.
Multivariable logistic regression models were fitted to test the associations between disability
and dental attendance pattern. Models were adjusted for age, gender, country of birth, region
of residence, education and income. Analysis was repeated among adolescents (15-24-yearold) to examine for variations in observed association.
Results: One in four participants reported having a disability. Unadjusted model showed that
the odds for irregular dental attendance was 1.40 times greater (95%; CI, 1.30-1.51) in those
with disability than those without disability. After adjusting for all covariates, participants
with disability had 1.20 times higher odds (95%; CI 1.10-1.30) of irregular dental attendance
than those without disability. Irregular dental attendance was 1.40 times greater (95%; CI
1.10 -1.80) in those with disability aged 15-24 years than their non-disabled counterparts.
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Conclusions: Australian individuals with disability are more likely to have irregular dental
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attendance than those without.

INTRODUCTION

Irregular dental attendance patterns are associated with poor oral health outcomes of selfrated oral health, experience of dental pain, caries in permanent teeth, periodontal disease and
edentulism – conditions ranked prominently in the top 50 causes of disabilities 1. Poor oral
health outcomes can be more pronounced among individuals with disabilities than nondisabled counterparts as maintaining regular and preventive dental attendance can be
challenging

2,3.

Barriers include age, access to services and financial constraints that often

preclude to life-long and ongoing dental care 2,3.

Persistent social inequalities in oral health outcomes, including irregular dental attendance, is
well established using several measures of social disadvantage (low income, low education,
area deprivation, gender and ethnicity)

4-6.

Research on disability and oral health shows that

individuals with disabilities have worse oral health outcomes across different stages in life 716.

However, pathways through which this relationship occurs is not well understood.

Disability is often viewed as an end-point in the disease spectrum, despite of a growing
consensus now that it is a form of social disadvantage and discrimination, which can be
addressed effectively with necessary policy and environmental action. Irregular dental
attendance can contribute significantly to the relationship between disability and poor oral
health outcomes but the research on disability and dental attendance at a national level is
sparse, particularly in Australia. An association between disability and irregular dental
attendance at a population level would imply a lack of adjustments in existing policy
framework to address disability-related inequalities in oral health.

Age plays a crucial role in the association between disability and irregular dental attendance.
Often, dental services are equipped for paediatric patients with special needs. Consequently,
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with increasing age, individuals with disability are likely to be excluded from the benefits of
regular and preventative dental care. In Australia, recent evidence from a population-based
survey outlined the barriers in the transition process, from the perspective of both paediatric
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and Special Needs Dentists (SND) which included age, maturity, level of independence and
financial constraints 17. However, there is relatively little data in relation to transition care for
adolescents and young adults with disabilities

7,18.

Adolescence is a tipping point as the lack

of an inclusive dental system can establish long-term continuing trends of irregular dental
attendance among individuals with disability. Pradhan, Slade, Spencer

2

found that an

irregular dental visit pattern was higher among care recipients with disabilities in younger
adults (25–34 years) than older (35–44 years). However, adolescence is overlooked in this
literature.

The objectives of the current study were twofold. First, to determine the association between
disability status and dental attendance in the Australian population. Second, to examine if this
association varied among adolescents.

METHODS

Study population and sampling
To address the aim of the study, longitudinal, nationally representative data was obtained
from the Household, Income and Labour Dynamics in Australia (HILDA) Survey. HILDA is
a longitudinal nationally representative study of Australian households and collects
information regarding economic and personal wellbeing, labour market dynamics and family
life of over 17,000 Australians annually since 2001

19.

A detailed description of the

methodology used in HILDA has been published elsewhere 19.

A total of 17,501 participants were included in the current study. A population-based crosssectional design was used to examine the association between disability and irregular dental
attendance.

Data collection
This study acquired data from Wave 13 (2013) collected via computer-assisted personal
interviewing for addressing the objectives of the study as it was most recent at the
conceptualisation of the study. The Continuing Person Questionnaire was administered to
This article is protected by copyright. All rights reserved

every member who had been interviewed in a previous wave. A New Person Questionnaire
which is collected every year from wave 2, was conducted for individuals new to the survey.
These questionnaires are used by HILDA to collect information about a range of life domains
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including social, demographic, health, and economic characteristics. The Household Form
was used to collect basic information about aspects of health care utilization by children aged
under 15 19.
Outcome

The main outcome examined in this study was dental attendance. Those individuals aged 15
years and over were asked ‘how long has it been since you last saw a dentist?’. For each child
in the household aged under 15, an adult member of the household was asked ‘how long has
it been since [name] last saw a dentist?’ For the purpose of the analysis, responses were
dichotomised into 2 groups, less than two years (regular) and 2 or more years (irregular).
Based on the literature, visiting the dentist regularly (within 2 years) for the purpose of a
routine check-up has been considered a regular pattern of dental attendance

3,20.

This

definition closely resembles our classification taking into account how the HILDA data was
collected and generated.

Exposure

The primary exposure was “disability” which was ascertained by the question “do you have
any long-term health condition, impairment or disability that restricts you in your everyday
activities, and has lasted, or is likely to last, for six months or more”. HILDA has defined
disability based on the International Classification of Functioning, Disability and Health
(ICF) framework 21. The ICF defined disability as an umbrella term for impairments, activity
limitations and participation restrictions

22.

This variable was dichotomised into two

categories, yes and no, indicating whether an individual had a disability which could be
linked to dental attendance.

Covariates

Sociodemographic variables included age, gender, country of birth and region of residence.
Indicators of socioeconomic position included information related to educational attainment
of the respondents and household weekly earnings. Age was converted to categorical
variables for statistical analysis and collapsed into six categories: 24-year-old or less, 25 to
34, 35 to 44, 45 to 54, 55 to 64, and 65 years and above. Country of birth was classified as
Australia, main English-speaking country and non-English-speaking country. The Australian
This article is protected by copyright. All rights reserved

Standard Geographical Classification (ASGC) was used and included “major city”, “inner
regional”, “outer regional” “remote” and “very remote”. Education was categorised into two
categories (high school or less and more than high school) based on highest education level
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achieved by the participant. Family income status was evaluated based on weekly earnings
information and categorised into tertiles.

Statistical methods

Multiple logistic regressions models were fitted to examine the unadjusted and adjusted
associations between disability and dental attendance pattern. The dependent variable
(irregular dental attendance) was measured on a dichotomous scale. Model 1 reported the
unadjusted association. Model 2 was adjusted for age, gender and country of birth. Model 3
additionally adjusted for socioeconomic factors (education level and weekly earnings).
Finally, Model 4 was adjusted for all variables considered in previous models and region of
residence.

A separate logistic regression model was fitted for those 15 to 24 years of age. This analysis
informed the extent to which the association between dental attendance and disability differed
among the adolescent population compared to the overall Australian population. This model
was also adjusted for all confounding factors. All analyses were performed on Stata v15.

RESULTS

A total of 17,501 participants were included in the analysis. Nearly one in four (23.9%)
Australians suffered with a disability. Among the total participants, 18.6% were in the age
group of 15-24 years old. The mean age was 44 years and sample had more females than
males. The majority of participants were born in Australia (78.1%) with most (63.0%)
residing in major cities. Educational attainment varied markedly by disability status. In
addition, almost one third of the participants had visited the dentist in less than 2 years while
the remaining reported as irregular (Table 1). Prevalence of dental attendance pattern showed
that in addition to disability status, prevalence of irregular dental visiting varied by age,
gender, country of birth, region of residence, educational attainment and financial situation
(Table 2).

The unadjusted model from logistic regression indicated that irregular dental attendance was
1.40 times greater in those with a disability than in those without (95%; CI, 1.30-1.51). After
This article is protected by copyright. All rights reserved

adjusting for participants’ age, gender and country of birth, the odds remained the same (OR:
1.40, 95%; CI, 1.29-1.52). The inclusion of education and weekly income in model 3
attenuated the association as the odds of irregular dental attendance was 1.20 times higher in
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those with disabilities than in those without (95%; CI, 1.10-1.30). After adjusting for all
potential confounding factors (model 4), participants with disability still had 1.20 (95%; CI,
1.10-1.30) times higher odds of irregular dental attendance in comparison with those without
(Table 3).

Irregular dental attendance was 1.40 times greater in those individuals with disabilities aged
24 years and below than in those without disabilities after adjusting for all potential
confounding factors (95%; CI 1.10 -1.80) (Table 3).

DISCUSSION

Findings show that individuals with disabilities were more likely to have irregular dental
attendance than those without disabilities. This association was stronger among those aged
between 15 and 24 years. The importance of regular dental attendance for individuals with
disabilities cannot be undermined. Irregular dental attendance of individuals with disabilities
would most likely result in poor oral health outcomes as these individuals age 4,23,24.

To our knowledge, this is the first study that has assessed the association between disability
status and dental attendance using data from a nationwide survey which allowed geographic
representation within Australia. The current study also adjusted for theoretically consistent
potential confounding factors. Including both individuals with and without disabilities, it has
provided us with the evidence of stark inequality in dental attendance by disability status. In
addition, the large sample size allowed for testing this association within those 24 years and
below.

The impact of different forms of disability (e.g. intellectual, medical, physical or psychiatric
conditions) on dental attendance could not be examined. This was due to the lack of
information on different forms of disability in HILDA. However, HILDA is most applied
dataset for disability and health status in Australia. It cannot be overlooked that the use of
self-reported data within HILDA, for both disability and dental visits, was not validated with
clinical outcomes data leading to potential introduction of dependent measurement error 25.

This article is protected by copyright. All rights reserved

In addition, the study was only able to capture one dimension of dental attendance
(frequency). It has been suggested that the use of a composite indicator to reflect an
individual’s usual dental attendance behaviour would be beneficial

4,23.

Standards used to
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determine dental attendance patterns should include frequency of dental visiting, reason for
dental visiting and whether the patient attends a regular dental professional

4,23.

Having a

composite indicator would have provided a clearer picture about the dental attendance
behaviours of the analysed population since it could have accounted for an ‘intermediate’
category to reflect the mixed pattern of dental attendance, such as for those individuals who
frequently visited the dentist for the purpose of a dental problem (e.g. pain) and who did not
have a usual dental care provider 4.

In patients with disability, attending the dentist can be a significant issue as they may
experience problems accessing dental care 2. One study of Australian adults showed that
those with developmental disabilities had regular dental visits but significant undetected
dental disorders requiring specialist treatment 26. Other studies have revealed that those with
disabilities living in the community had a lower dental attendance rate compared to those
living in residential facilities 3,27,28. This could be attributed to a formal arrangement between
institutions and public dental services that aimed at ensuring residents received regular dental
visits such as six-monthly recalls 2. Unfortunately, for those living in the community, parents
and carers may potentially be unaware of dental services available placing individuals with
disabilities at a higher risk of adopting an irregular pattern of dental attendance 2.

Irregular dental attendance by disability status was also shown to be higher within the
adolescent population sub-group. Paediatric dentists have traditionally provided oral care to
adults with disability due to a lack of suitable qualified specialists specifically trained to
manage the complex needs of this cohort 7,29. These groups presented with a high prevalence
of irregular dental visiting potentially related to a lack of information regarding possible
dental health services available for young adults 2,30.

Considering data was from 2013, it is important to highlight that policies regarding access to
dental care for people with disability has not changed in Australia. Specifically, none for
those transitioning from paediatric to adult dental care. The oral healthcare system remains
unsustainable, unaffordable, inequitable and non-tailored to the healthcare needs of people
with disability. Consequently, resulting in negative impact on continuity of care17,31. The
This article is protected by copyright. All rights reserved

Commonwealth Government has a key role in planning dental health services for people with
disability due the current funding arrangements shared between federal and states and
territory governments

32.

The recently introduced Child Dental Benefits Schedule (CDBS)
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increases access to dental care among children and adolescents in Australia through a
comprehensive list of services: examinations, dental radiographs, cleaning, fissure sealing,
restorations, root canals treatment and dental extractions. However, this scheme is restricted
to those below 17 years of age excluding adolescents with disability who are about to
transition to dental care services for adults

33.

Given the complex interplay between

determinants of transitioning including developmental readiness, health status of the
individual and the capabilities of the adult healthcare provider34, an eligibility cut off of 17
years is inappropriate for people with disability35,36,37,38.

With the development of Special Needs Dentistry as a specialty, the oral management of
disabled individuals and in particular of those at the complex end of the disability spectrum
should be provided by specialists in this area. However, a shortage of suitably qualified
specialists in the workforce, and the concentration of specialists in major metropolitan cities
persists

17,39.

Yet, in some situations, continuity of care is lost due to lack of appropriate

transition pathways

17,29.

An integrative team could help tackling the lack of resources and

perhaps help the reduction of health expenditure. Provision of preventive care for individuals
with disabilities must be prioritised to achieve containment of the spiraling cost of complex
dental treatment

39,40.

The skills, knowledge and training of other oral health professional

including dentists, dental hygienists and oral health therapists could be utilized to share the
dental care of individuals with disabilities directly or following specialist advice 39.

Discontinuity of oral care may relate to the change in structural support in this postadolescent age group 2. A study confirms that policies and medical services are more readily
available for disabled individuals in school age groups

41.

Systematic oral health promotion

programs for individuals with disabilities are lacking. Therefore, when individuals reach
adulthood, they tended to have poor oral health status. However, the problems regarding oral
care are associated with underestimation of the treatment needs of those with disabilities 41.
Clearly if disabled adolescents continue to experience issues related to access to dental care,
this would in turn feed into poorer oral health and dental attendance in later life, perpetuating
the association between disability and poor dental attendance.

This article is protected by copyright. All rights reserved

Further research is needed to explore other factors that can impact on dental attendance
including reasons for attendance, type of disability and health insurance coverage. This study
builds the platform for taking advantage of the longitudinal nature of the HILDA study, to
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examine causal relationships between transitioning to adulthood and decreased dental
attendance among those with disabilities in order to develop a more oriented, affordable,
effective way of ensuring regular dental care. It also positions disability as a key form of
social disadvantage for oral health that needs to be addressed by implementation of equitable
policies.

CONCLUSION

Dental attendance patterns are poor in those individuals with disabilities, and this appears to
originate in the adolescence period. This stage in life could be the key for establishing regular
dental attendance patterns to enable continuity of dental care from paediatric to adult-oriented
systems.
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Table 1: Descriptive characteristics of the sample (n=17,501)

Author Manuscript

Total

Variables

Disability
status

n

%

Yes (n)

%

Age group*
24 or less

3,253 18.6

340 10.5

25-34

3,084 17.6

348 11.3

2,788 15.9

414 14.9

2,937 16.8

624 21.3

2,418 13.8

819 33.9

3,021 17.3

1,625 53.9

8,296 47.4

1,904 23.0

9,205 52.6

2,266 24.7

13,666 78.1

3,144 23.1

35-44
45-54
55-64

65 and above
Gender
Male
Female

Country of birth
Australia

Main English-speaking country†

1,661

9.5

485 29.4

non-English speaking country‡

2,168 12.4

540 24.9

11,027 63.0

2,375 21.6

Inner Regional Australia

4,232 24.2

1,186 28.1

Outer Regional Australia

1,949 11.1

537 27.6

Region of residence
Major city

Remote Australia

237

1.4

62 26.3

51

0.3

9 17.7

High school or less

7,892 45.1

2,211 28.1

More than high school

9,609 54.9

1,959 20.4

Very Remote Australia
Highest education level achieved

*

Age mean and standard deviation: 44.41 (18.96)
Main English-speaking country (United Kingdom, the United States, Canada, Ireland, New
Zealand and South Africa)
‡ Non-English-speaking country (a foreign-born person in any other country)
†
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Weekly earnings§
5,835 33.3

2,252 38.7

$646.3839 to $1057.775 (Tertile 2)

5,834 33.3

1,104 18.9

$1057.877 to $15527.64 (Tertile 3)

5,832 33.3

814 14.0

Author Manuscript

$-2108.931 to $646.3199 (Tertile 1)

Self-reported disability
No
Yes

13,291 76.1
4,170 23.9

Dental attendance pattern
Less than 2 years (irregular)
2 or more years (regular)

§

12,584 72.0

2,771 22.1

4,893 28.0

1,387 28.4

Income is imputed in HILDA therefore showing negative values
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Table 2: Prevalence of dental attendance pattern of the HILDA population studied according to sample characteristics
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(n=17,501).

Participants characteristics

Regular dental pattern

Irregular dental pattern

Less than 2 years (N)

%

2 years or more (N)

%

24 or less

2,423

74.65

823

25.35

25-34

2,157

70.01

924

29.99

1,953

70.05

835

29.95

2,188

74.57

746

25.43

1,830

75.75

586

24.25

2,033

67.5

979

32.5

5,722

69.08

2,561

30.92

6,862

74.64

2,332

25.36

Australia

9,777

71.64

3,870

28.36

Main English-speaking country**

1,198

72.21

461

27.79

Non-English-speaking county

1,607

74.23

558

25.77

Age group

35-44
45-54
55-64

65 and above
Gender
Male

Female

Country of birth

**

Main English-speaking country (United Kingdom, the United States, Canada, Ireland, New Zealand and South Africa
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Region of residence
8,162

74.09

2,854

25.91

Inner Regional Australia

2,927

69.28

1,298

30.72

Outer Regional Australia

1,297

66.75

646

33.25

Remote Australia

163

68.78

74

31.22

Very Remote Australia

31

60.78

20

39.22
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Major city

This article is protected by copyright. All rights reserved

Author Manuscript

Table 2 (Continued): Prevalence of dental attendance pattern of the HILDA population studied according to sample
characteristics.

Participants characteristics

Regular dental pattern

Irregular dental pattern

Less than 2 years (N)

%

2 years or more (N)

%

High school or less

5,334

67.72

2,543

32.28

More than high school

7,250

75.52

2,350

24.48

3,728

64.07

2,091

35.93

$-2108.931 to $646.3199 (Tertile 1)

4,174

71.60

1,656

28.40

$646.3839 to $1057.775 (Tertile 2)

4,682

80.34

1,146

19.66

9,786

73.70

3,493

26.30

2,771

66.64

1,387

33.36

Highest education level achieved

Weekly earnings

$1057.877 to $15527.64 (Tertile 3)
Self-reported disability
No
Yes
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Table 3: Multivariable logistic regression models for the association between dental attendance and disability (n=17,461)
Disability
status

No
Yes

Cohort 24 years of age and
Model 1

Model 2

95% Conf.
OR

Interval

1
1.40

95% Conf.
OR

Interval

1
(1.30 - 1.51)

Model 3

1.40

95% Conf.
OR

Interval

1
(1.29 - 1.52)

1.20

Model 1: Unadjusted
Model 2: Adjusted for age, sex, country of birth
Model 3: Model 2 + education + income
Model 4: Model 3 + region of residence
24 years of age and below (adjusted for all potential confounding factors)

This article is protected by copyright. All rights reserved

95% Conf.
OR

Interval

1
(1.10 - 1.30)

below (n= 3,235)

Model 4

1.20

95% Conf.
OR

Interval

1
(1.10 - 1.30)

1.41

(1.10 - 1.80)
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