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Article type : Scientific Article

Patterns of usesof oral healthcare services in Australian rural adults: The Crossroads-I|

Dental sub-study.

Background: Asypart of a larger study, bessroads-1l Dental sub-studgtermined the

patterns of,;and‘barriers to, oral healthcare service utilisation in a rural area of Victoria.
Methods: In thisicross-sectional sub-study predisposing, enabling, needs-related, and oral
health variables were considered in association with patterns of oral healthcare utilisation. A
logistic regression was performed to explain the use of oral healthcare services.

Results: Overall,.574 adults participated, with 50.9% reporting having visited an oral
healthcare service in the previous 12 months. Age, number of chronic health conditions and
holding ashealth-card; were associated with increased visiting a dentist (OR=1.01; 95%
Cl:1.00-1.030R=1.08; 95% CI:1.01-1.16; OR=2.06; 95% CI.:1.26-3.36, respectively).
Perceived barriers to care and number of missing teeth decreased the odds of using services
(OR=0.46; 95% CI:0.38).58; OR=0.95; 95% CI:0.9D.98, respectively).

Conclusions:

Results suggest that use of oral healthcare services is associated withdd fimageial,
educational, health, and structural barriers. Increasing the use of oral healthcare services in

rural populations requires additional efforts beyond the reduction of financial barriers.

Key words:adults,barriers,dental services utilization, rural health, oral health.

I ntroduetion

Australian rural'and remote populations are diverse in location, composition and size, but
are typically ageing more rapidly than their urban counterparts. This demographic
transition will pose a significant challenge for health services, alongside the associated

shifting disease patterns.
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The health status of people living in rural and remote regions tends to be poorer than that
of metropolitan counterpartsThis is particularly the case with oral health. The National
Study of Adult Oral Health 2017-18 found that tooth loss, dental disease, and having an
inadequate dentition were each higher for residents outside capitaf Gtiesr studies

have reported that regional Victorian towns had edentulism rates (14.5%) higher than the
national average (9.09%F. This would indicate that improvements in oral health that have
been achieved in Australia in the past few decades have had less impact for residents of
regional areas than their metropolitan counterparts, suggesting unmet need and
unaddressed barriers. These are important concerns for policy makers and current

preventativesstrategies.

Several risk/factors contribute to this inequality in the overall oral health in Australian rural
population€:@ne factor relates to reduced exposure to community water fluoridation.
Additionallygpascritical “maldistribution” of health professionals persists, leaving rural
communities with reduced access to oral health care services, in particular dental
specialist§. Residents of rural areas visit oral health professionals less frequently than
residents (of metropolitan areas (51.7% vs 58.8%)rthermore, while most oral diseases

can be prevented through health promotion, prevention and early intervention, access to

oral health'services is critical for these purposes.

However,;despite the well documented demographic profile of the Australian population

and repeated calls for comprehensive rural oral health asseéstiene has been little

progress infaddressing the oral health needs of those living in rural areas, and few programs
are specifically designed to improve access to oral health care in these communities. Such
an element of inequality of access to, and utilisation of, oral healthcare services pose a

serious threat to the health and oral health of rural and remote communities

Crossroads-lkis a cross-sectional study conducted to identify changes in the prevalence of
key chronic health conditions, including undiagnosed and undermanaged disease, and
access to‘care of the population living in the Goulburn Valley (GV) region of Victoria,
Australiat®As part of the Crossroads-Il study (XRoadsll), this paper aims to determine
the current patterns of use of oral healthcare services; and self-reported barriers to using
those services by adults living in the Goulburn Valley. We hypothesize that: 1) individuals
with higher perceived oral health needs will have used oral health care services in the

previous 12 months, 2) older participants will be less likely to have used oral health care
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services in the previous 12 months and 3) individuals with lower self-perceived barriers to
oral healthcare will be less likely to have used oral health care services in the previous 12
months. The study also explores factors associated with use of oral healthcare services in
this rural context and compares findings with health indicators for the general Australian

population.

The XRoadsll study represents one of the largest and most broadly focussed studies of
rural healthsinsAustralid’ These data can be used for service planning and delivery to
ensure oralshealthcare for all Australidf®ata from the current study will serve as
baseline for future studies as well as to inform targeted population-based approaches to
improve oral health service development and to increase their responsiveness to rural

groups' needs.
Materialsand Methods

The XRoadsll.study was designed as a cross-sectional study of randomly selected
households in the regional centre and three adjacent “shire capitals” in the Goulburn Valley

of regional¥ictoria'®. In brief, the data were collected in two parts. The first part consisted
of a household/survey of randomly selected households (conductdd-face). The

second part consisted of a clinic evaluation. Questionnaires collected demographic, socio-

economic, self-reported health, health service utilisation and health behaviour information.

A subgroup of this sample, underwent clinical evaluation, which included an oral health
assessment, in the health centres of each town (Figure 1).

We estimated the sample size for the multiple logistic regression analysis following Hsieh

|.** and'Bujang et af?recommendations. Specifically, as the use of oral healthcare

eta
services Wwas reported to be 50.8% for rural populafib888 participants were required to
perform a multiple logistic regression analysis yielding a power of 0.80, at a two-sided
significance level of 0.05. Sample size calculations were conducted using G-Power

v.3.1.9.4%

With the ethical approval granted, informed consent to participate in the study was obtained
from each participant aged 18 years or older. Separate, individual written consent was
obtained for the household survey, clinic attendance and the dental examination. Data were
collected between October 2016 and October 2018.

Measures
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The conceptual framework used in the present study assesses diverse variables that predict
the utilization of medical, dental, and hospital servicésThe model incorporates

interrelated predisposing (demographics), enabling (e.g., type of health insurance) factors
and needs (perceived needs), contributing to the use of health services. Socio-demographic
variablesincluded: age, sex, marital status coded as ‘Single/Separated/divorced’;

‘Widow/widower’; and ‘Married/de facto’; level of formal education in the categories:

'Some secondary', 'Secondary complete’, ‘Trades’, ‘Tertiary education' and ‘Other’” and

Locality of residence; regional centre (Shepparton/Mooroopna); and Shire capital (Benalla;
Cobram; and Seymour). Participants were also asked about the level of health insurance,

including health care/ pensioner card or not.

Self-assessments of oral health staRe¢sponse options included: ‘Excellent’; ‘Very

good’; ‘Good’y“Fair’; and ‘Poor’. Participants were asked to indicate the type of oral

health conditiens they may be experiencing, including tooth/dental pain, mouth pain, dental
caries, gingival bleeding, and tooth mobility. A score was created by adding positive
responses to this list of oral health conditiokdditionally, participants were asked to

indicate the frequency of pain in their mouth as: ‘Never’; ‘Hardly ever’; ‘Occasional’;

‘Fairly often’ and ‘Very often’.

To investigate use of oral healthcare services participants were asking to report the time
since theirlastdental visit, with response opfidfi2 months or less’; ‘12 months to 2

years’; ‘2 to 5 years’; ‘More than 5 years’; and ‘Never’. A favourable oral health care visit

is defined-asrardental visit made at least once in a 12-month pdiiwdughout, oral
healthcare services utilisation was dichotomised according to whether or not a participant
had visited the dentist within the last 12 months (i.e., 0 to 12 months ago) visits to a
General Medical practitioner (GP) in the last 12 months were also asked.

Medical shistery: was measured by the presence or absence of 26 medical conditions
(including ‘arthritis, heart conditions, high blood pressure, respiratory problems, allergies,
hearing loss;“kidney problems, liver diseases, diabetes, depression, etc.) and was used to
compute ashealth conditions score by summing up the positive answers to these conditions.
Additionally, participants were asked about self-perceived barriers to oral health care from

a list of 15 commonly described categories, including: “Cost”, “No availability of dentist”,

“Time waiting for appointments”, “Quality/competency of dentist”; “Distance to service”;

“Lack of time”, “Fear of dental treatments/procedures”, “Personal choice”, “General health
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conditions”, and “Attitudes/manners”. Responses were coded as ‘Yes’ or ‘No’. The

number of barriers was quantified by the adding up the number of affirmative responses.

Dental examinations were conducted by three calibrated examiners. Clinical data were
recorded following the World Health Organization criteria and recommendations for oral
health data.cellectioff. Examiners recorded the number of decayed tooth surfaces, filled
tooth surfaces,;and missing teeth and calculated the Decayed, Missing, Filled Surface
(DMFS)indexs=According to the number of natural teeth present, participants were

grouped as-‘dentate’ or with no natural teeth (i.e.‘edentulous’).

For dentate participants, a restorative unmet normative needs score was computed to
measure restorative needs by dividing the sum of carious surfaces by the sum of carious
and filled surfaces [DS/(DS + FSH.

Additionally, the gingival and periodontal status was recorded for each participant, using
the Community. Periodontal Index (CPI). The Community Periodontal Index (CPI)
modified have two indicators, gingival bleeding (0= absence of bleeding, 1= presence of
bleeding) @and-the periodontal pockets (0 = absence of a condition, 1 = pdekety 2 =
pocket 6 mm er moré).

The analysis,provides descriptive information on selected socio-demographic, oral health
status and‘use of oral healthcare services. To determine differences between groups on use
of oral healthcare services, ANOVAs and Chi-square tests were employed. To identify the
association between predisposing, enabling and need, and clinical variables and use of oral
healthcare services, was assessed using a logistic regression analysis. The model employed
aforward stepwise selection method, with listwise deletion of cases with missing values.

13 predictors'were included in the initial model based on theoretical and literature review
considerations However, predictors with p-value of less than 0.05 were retained. Data

manipulation and analyses were conducted using IBM-SPSS Statistics (Version 26.0).
Results

Overall, 574 participated in this component of the XRoadsll study. Table 1 presents
participants™selected demographics. Almost half of the sample was from
Shepparton/Mooroopna (n=279; 48.6%), another 20.0% from Benalla; and the remainder
were from Cobram (17.0%) or Seymour (14.4%). The overall mean age of this subsample
was 58.6 years (s.d. 16.3), ranging from 18 to 98 years, with 41.9% 65 years of age or

more. Another 35.4% were between the age of 45 and 64 years and 20.9% were between
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25 and 44 years. Only 1.8% of participants were between 18 and 24 years. Overall, there

were more female (55.3%) than male (44.7%) participants.

The largest proportion of participants reported some level of health insurance coverage
(36.7%), including the Department of Veteran Affairs health coverage; another 30.5% had
some sort of:healthcare card; and 9.8% reported mixed coverages (e.g., some level of
health insurance and healthcare card). The remaining 23.0% (n=132) reported having no

health insurance coverage.

The overall mean DMFS was 70.6 (s.d. 41.1) tooth surfaces with dental caries history.
Based oniindividual DMFS components, participants had a mean of 15.5 (s.d. 14.9) filled
surfaces andaymean of 2.3 (s.d. 4.5) decayed surfaces. The average number of missing
teeth among this sample was 11.0 (s.d. 9.5). Forty-nine participants (8.5%) were fully

edentulous.

Regarding.oral health clinical conditions, 39.6% (n=208) of the dentate sample had all their
restorative,needs unmet. Twenty-one participants (4.0%) had no restorative needs unmet.
Overall, dentate participants had an average of 15.6% of their restorative needs unmet.
Among dentate participants, forty (7.6%) were assessed as having no periodontal treatment
needs. “Gingival bleeding on probing was observed in 71 participants (13.6%), and supra-
or sub-gingival calculus in approximately half (48.6%) of the dentate adults. Pockets

greater than 3 mm, but less than 5 mm, were found in 113 participants (21.6%). Only a
small pergentage had pockets greater than 5 mm (8.6%).

Just aboveshalf of participants (51.0%) reported that they were not experiencing any of the
listed oral'health condition&mong those who reported an oral health condition (n=281),
the most reported conditions were; dental caries (56.3%); painful mouth (occasional or
more frequent:"51.6%); bleeding gums (49.5%); toothache (22.7%); and loose tooth
(18.7%).

Overall, just over half of participants (50.9%) reported having been to an oral healthcare
service in thegprevious 12 months. One-hundred and seven participants (19.5%) reported
that theirlast visit was between one and two years ago. Another 29.6% had not had a visit
for more than two years, including ten participants (1.8%) who reported never having been
to the dentist and 5 who did not remember (0.6%). One-hundred and ninety participants
(34.9%) indicated visit the dentist “only when needed”. Of these participants, only 26.1%

had their last visit with the last 12 months. Another commonly mentioned reason for not
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visiting the dentist was because of not seeing the need as they were full dentures wearers
(11.7%). On the other hand, the great majority (94.4%) visited a GP in the previous 12

months.

Participants living in the Regional centre (Shepparton/Mooroopna) were more likely to had
visited a dentist in the past 12 months compared to those living in Shire capitals
(Benalla/Cobram/Seymour) (53.0% vs. 47.0%; OR=1.49; 95% CI:-2.08) (See Table

1).

When participants were asked about perceived barriers to care, approximately half of the
participants (45.6%) reported no barriers. Among those who did report a barrier, cost of
services (21.4%), fear of the dentist (8.4%), and lack of time (6.6%) were the three most
frequent barriers to care cited. No other category was reported by more than 5% of the
sample. ‘Perceived no need’ was also found to be a commonly mentioned reason (12.7%)

for not attending oral healthcare. Another 35.1% of the participants indicated that they
attended when necessary. Two-hundred and three participants (35.4%) reported one barrier
to oral healthcare services; while another 15.8% and 3.5% reported two and three barriers,
respectively; and the remainder (0.7%) reported between four and five barriers. A stepwise
logisticregression analysis indicated that each added barrier decreased by more than half
the likelihood of having a visit (OR=0.46; 95% CI: 0-87/58).

Regarding pre-existing oral health clinical conditions, dentate participants who had visited
a dentist in the past 12 months had a significantly higher mean number of missing teeth
than participants who had not been to the dentist recently (12.9 vs. 9.1; p<0.001).
Edentulous participants were less likely to have been to the dentist in the previous

12 months.than,those with natural teeth (OR=0.15; 95% CI-0.8%) (See Table 1).

When askedtorself-assess their oral health status, 33.0% considered their oral health to be
'Excellent"or “Very good’. The largest group (41.3%) self-assessed his/her oral health as

being 'Good'. Another 14.2% selsessed their oral health as being ‘Fair’. The remainder
(10.5%) selfassessed his/her health as being ‘Poor’ or did not know. Self-assessed oral

health status was not associated with time since last dental visits.

Five hundred and fifteen participants reported at least one common chronic health
condition including arthritis (38.0%); high blood pressure (37.8%); hearing loss (31.0%) or
allergies (30.5%). Just above ten percent (10.3%; n=59) reported that they did not have

any of the selected chronic health conditich8% reported one condition, another 11.5%
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reported 2 conditions, 12.5% reported three conditions, another 9.4% reported four. The
remainder (46.3%) reported between five and sixteen conditdmveever, none of the
respondents indicated that a general health condition was a barrier to accessing oral
healthcare services. No statistical difference existed regarding number of self-reporting

general health conditions and time since last dental visit.

The probability/of having used oral healthcare services in the previous 12 months was
explored usingsstepwise logistic regression analysis. Thirteen predictors were included in
the modelineluding five predisposing variables (sex, age, level of education, marital
status, and location), four enabling or needs variables (perceived oral health needs, barriers
to care, distance to healthcare services and type of health insurance) and four clinical
variables (number of natural teeth, decayed tooth surfaces, periodontal status, number of
chronic healthseonditions). The final model included five statistically significant factors
associatedswith using oral healthcare servig&s102.67;(8) p<0.001. The goodness-of-fit

of the model was tested using the Hosmer-Lemeshow test. The test indicated that the
model adequately fits the datg£7.07; p>0.05].Age was associated with visiting a

dentist in the last 12 months; each year of age increased the odds of using oral health
services (OR=1.01; 95% CI: 1.00-1.03). Number of self-reported chronic health conditions
was associated,with visiting a dentist in the last 12 months; each diagnosed health
condition-inereased the odds of using oral health services (OR=1.08; 95% CI: 1.01-1.17);
participants who were health care card holders, were more likely to have visited the dentist
than otherhealth insurance groups, including no health insurance (OR=2.06; 95% CI: 1.26
—3.36). Ontheother hand, each perceived barrier decreased the odds of using oral health
services (OR=0.46; 95% CI: 0-3858); and any additional missing teeth decreased the
likelihood|of using oral healthcare services (OR=0.95; 95% CI1:-0.98) (See Table 2).

The variance far the ability to predict a favourable use of oral health care services, using
the full model, was 24.2% (Nagelkerke0.242).

Discussion:

In line with other Australian reports from rural Victoria, approximately half (50.9%) of the
sample visitedhoral healthcare services in the 12 months before thésirdy,

Nonetheless, data regarding oral health service utilization from the XRoadsll sample were

comparatively lower than that reported for older adults in the Bendigo Region and for those

aged 55 years and above living in urban or rural areas in the Victorian component of the
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Australian National Survegf Adult Oral Health 2004-2006* Moreover, almost one

third of the XRoadsll sample (29.0%) reported not visiting oral healthcare services for
periods longer than two years. This is somewhat unexpgsted that a significant
proportion of this rural sample (30.5%) were health card or pensioners card holders,
therefore eligible to public, low fee oral health care services. Nonetheless, the average
waiting time for public dental services is 15.6 months and longer for some dental
specialities (i.e., endodontics, prosthodontféghis supports the contention about a lack
of capacity.to provide good access to oral healthcare services for rural Australian
populations®

The literature identifies several socio-demographic, oral health knowledge and attitudes,
and clinical factors related with frequency of use of oral healthcare setvic&n the

present studypparticipants nominated several barriers to accessing oral healthcare services
commonly:found in the literature (e.g., cost, fear, practicalities of life,éttas having an
impact on‘access to oral healthcare service. Additionally, often regional populations
experience an intrinsic barriers in relation to oral health, by virtue of reduced access to oral
healthcare services and a lack of services compared to metropolitan areas, and with less
attendance frequency and later presentation have been reported to be associated with this
issue®* Present results are in agreement with previously reported predictors of oral
healthcare services usage; including, access and cost of health services, number of
remaining natural teeth, etc. have also been described as good predictors to utilisation of

dental serviceg?®3!

Interestingly, distance to oral healthcare services was not identified as a major barrier.
Indeed, the multivariable analysis suggested that those living within 5 Km of the health
services were less likely to have used oral health services, after controlling for other
variables in thesmodel, particularly, self-reported oral health needs. This paradox was also
present ina.systematic review, which analysed the association between distance from
health centres.and utilizatiGhln that review, distance to the health centre appeared as a
barrier, butitwas found that in a number of studies, patients who lived farther from the
health centre had better health outcomes and access to medical care. Additionally,
McGrail et al*® reported that communities that were geographically isolated and sparsely
spread, were willing to travel greater distances to visit the medical centre than those who
lived closer. Interestingly, structural barriers, such as length of waiting lists or waiting time

in the dental clinic before treatment were not highly selected.
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It is possible that information about the importance of good oral health and access to oral
health care services might have been not readily available for some population, or that
information was suboptimal. Lack of information is frequently mentioned as a barrier to
accessing health servic¥dThis strengthens the call for increased awareness about
availability and the need to have, at all ages, regular, favourable oral healthcare utilisation
patterns™Further research is required to better understand contextual factors including life
experience and oral health attitudes in relation to oral health service utilization and
knowledge®

Findings suggest that interventions aimed at solely reducing the cost of oral healthcare

might not, in isolation sufficient to increase services utilisation among these populations.
Consistent with other studiéSthe present study ‘Perceived no need’ was reported as a

common reason for not attending oral healthcare services. Therefore, there may also be a
need to inerease awareness and understanding about the importance of good oral health and
the two-way interaction between oral health and general health and wel25®&ing.

Residents inrural areas commonly reported high prevalence of chronic disease and
multimorbidity, increasing the risk of medication side effects including adverse effects for

oral health. These side-effects and complications may include xerostomia, which
significantly'reduce the protective effect of saliva, thus exposing the individual to greater

risk for warious oral diseasés.

The strengths of this study are that XRoad Il provides deeper insights on the use of oral
healthcare'services in rural populations. XRoad Il collected data provides an excellent
basis for understanding healthcare needs for this population. Despite the strength of this
study, some inherent limitations are acknowledged. Firstly, a self-selection bias might be
present in this subsample and also within XRoad I, findings are not intended to b
representative of the entire Australian rural population, they only provide initial
information.from a defined region. Additionally, data were based on self-reports, and the
potential for.recall and social desirability biases on the frequency of visits, might also be
present. Additionally, although assumptions underlying multivariable analysis were
fulfilled With.the exception ofhe proportional odds assumpti8hTherefore, caution is

needed in interpreting present results.

Future studies should provide opportunities for qualitative exploration of rural populations,

oral healthcare experiences. This analysis would generate opportunities for a broader
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understanding of oral health perceptions, experience, and contextual issues. Thus, it is not
implied that a final definitive model about predictors and barriers to use of oral healthcare
services has been developed from this study, rather it raises some foundational factors to
be investigated in the future.

Access tooral healthcare services is affected by several financial, educational, and
structuralbarriers, as well as predisposing and enabling factors. Increasing the use of oral
healthcare services in rural populations requires Interventions that address a range of

complex barriers in addition to financial issues.

Regardless of the potential limitations of these data, there is a scarcity of evidence
regarding barriers to oral healthcare services in Victorian adults. The present analysis
suggests ‘a model that government or healthcare professionals can use to improve
utilizationmefreral healthcare services by rural Australians. This is important to consider as
there is atrend in the Australian population to maintain their natural dentition for longer.
As health¢are needs in rural areas change in line with ageing populations, existing data
may not provide sufficient or accurate information on the current oral health status of rural
communities. Efforts should also be made include the diverse ethnic backgrounds of
people from Australian populations when collecting data on oral health care services to be
more truly fepresentative and to avoid biases in the resfits.

Findings‘from the present study identified inequalities in the use of oral health care
services by residents in a rural area and the need to improve access to oral healthcare
services. Oral healthcare is not included in government schemes like Medicare and
expensesarefully covered by patients. Decline in private insurance in this population
further detersstheir access to healthcare. Increasing opportunities for community-based
interventions to increase oral and general health awareness are warranted. Rural
communities” education regarding the need to maintain good oral health throughout life,

must be highlighted to ensure continuity of care and to maximise good health. It is hoped
that this study serves as a base for future research on the oral health and health services
utilization of rural and remote populations focusing on psychosocial, environment and

financialaspects to improve oral health outcomes in this population.

Ethics

This article is protected by copyright. All rights reserved



12

This project received ethics approval from Goulburn Valley Health (ID 1648142).

Conflict of Interest
Authors declare not conflict of interest

References

1. Skinner MW, Winterton R. Interrogating the Contested Spaces of Rural Aging:

Implications for Research, Policy, and Practice. Gerontologist 2017;58:15-25.

2. Australiansnstitute of Health and Welfare. Rural & remote health Australians. Canberra:
AIHW,2019. URL: https://www.aihw.gov.au/reports-data/population-groups/rural-

remote-australians/overview. Accessed Nov 2020.

3. Australianslnstitute of Health and Welfare. Oral health and dental care in Australia.
Canberra:-AIHW: Cat. no: DEN 231, 2020. URL:
https://mwww.aihw.gov.au/reports/den/231/oral-health-and-dentalicare-

australia/contents/dental-care. Accessed Nov 2020.

4. Simmons D, Culliney K, Joshy G, Mckenzie A, Morgan SM. Dental health in rural
Victoria: the Crossroads Household Survey. Aust Dent J 2006;51:140-145.

This article is protected by copyright. All rights reserved


about:blank
about:blank

10.

11.

12.

13.

13

Marifio RJ, Khan AR, Tham R, Khew CW, Stevenson C. Pattern and factors associated
with utilization of dental services among older adults in rural Victoria. Aust Dent J
2014;59:504510.

Council of Australian Governments. Oral Health Monitoring Group. Healthy Mouths,
Healthy Lives: Australia’s National Oral Health Plan 2015-2024. Canberra:COAG,

2015. URL:
http#/wwwieoaghealthcouncil.gov.au/Portals/O/Australia%?27s%20National%200ral%?2
OHealth%20P1an%202015-2024 uploaded%20170216.pdf. Accessed Nov 2020.

Australian Health Care Reform Alliance. Position Paper on Workforce. AHCRA, 2017.
URL: hitps:#/iwww.healthreform.org.au/wp-content/uploads/2018/02/AHCRA-Position-
Paper-Workforce-FINAL-DEC-2017.pdf. Accessed Nov 2020.

Haney P, Hopkins H. Targeting rural inequities: Current priorities for rural health. HIV

Australia.2012:10:9. URL: https://www.afao.org.au/article/targeting-rural-inequities-

current=priorities-rural-health/. Accessed Nov 2020.

Department ,of Health. National Strategic Framework For Rural And Remote Health.
Camberra:2016. URL:

https://www1.health.gov.au/internet/main/publishing.nsf/Content/national-strategic-

framework-rural-remote-health. Accessed Nov 2020.

Glenister KM, Bourke L, Bolitho L, Wright S, Roberts S, Kemp W, et al. Longitudinal
study ofihealth, disease and access to care in rural Victoria: the Crossroads-Il study:
methods. BMC Public Health 2018;18:670.

Hsieh, F.Y., Block, D.A., and Larsen, M.D. (1998). A Simple Method of Sample Size
Calculation for Linear and Logistic Regression. Statistics in Medicine, Volume 17,
pages 1623:1634.

Bujang MA, Sa'at N, Sidik TMITAB, Joo LC. Sample Size Guidelines for Logistic
Regression from Observational Studies with Large Population: Emphasis on the
Accuracy Between Statistics and Parameters Based on Real Life Clinical Data. Malays
J Med Sci.2018; 25(4):122-130.

Brennan DS, Luzzi L, Chrisopoulos S. Use of dental services among Australian adults in
the National Study of Adult Oral Health (NSAOH) 2017-18. Aust Dent J. 2020; 65
Suppl 1:S71-S78. doi: 10.1111/adj.12768.

This article is protected by copyright. All rights reserved


about:blank
about:blank

14

14. Faul, F., Erdfelder, E., Lang, A.-G., & Buchn&r,(2007). G*Power 3: A flexible
statistical power analysis program for the sodahavioral, and biomedical

sciences. Behavior Research Methods, 39, 175-191

15. Andersen R. Behavioral model of families’use of health services. Research Series No.25.

ChicagoxCenter for Health Administration Studies, University of Chicago; 1968.

16. AndersensRpHarada N, Chiu V, Makinodan T. Application of the behavioral model to
health studies of Asian and Pacific Islander Americans. Asian Am Pac Isl J Health
1995;3:128-141.

17. Andersen.R, Newman J. Societal and individual determinants of medical care utilization
in the United States. Milbank Mem Fund Q Health Soc 1973;51:95-125.

18. Gelberg.kyzAndersen R, Leake B. The behavioral model for vulnerable populations.
Health Serv/Res 2000;34:1276-1302.

19. Aday L, Awe W. Health Services Utilization Models. In: Gochman DS, eds. Handbook
of Behaviour Research: Personal and Social Determinants. New York: Plenum Press;
1997: 153-172.

20. Australian‘Institute of Health and Welfare. Oral health and access to dental care. AIHW
Dental Statistics and Research Unit, 2005 AIHW Catalogue No. DEN 142. URL:
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/research/2001-
2008/report-18.pdf. Accessed Nov 2020.

21. World Health Organization. Oral health surveys: basic methods. Geneva, Switzerland:
World Health Organization; 2013.

22. Todd R, Gelbier S. Dental caries and dental attendance patterns in Viethamese children
aged 11-12years resident in three inner London boroughs, UK. Community Dent
Health. 1991:8:163-165

23. Paley GA,.Slack-Smith LM, O'Grady MJ. Aged care staff perspectives on oral care for
residentsiWestern Australia. Gerodontology 2004;21:146-154.

24. Australiamiinstitute of Health and Welfare. Geographic variation in oral health and use
of dental services in the Australian population 2004-06. Canberra: AIHW; 2009. URL:

https://www.aihw.gov.au/reports/dental-oral-health/geographic-variation-oral-dental-

services-2004-06/contents/summary. Accessed Nov 2020.

This article is protected by copyright. All rights reserved


about:blank
about:blank
about:blank
about:blank

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

15

The Victorian Agency for Health Information. Victorian Health Services Perfornace.

Dental care. URL: https://vahi.vic.gov.au/reports/victorian-health-services-

performance/dental-care. Accessed Dec 2020.

Barnett T, Hoang H, Stuart J, Crocombe L. The relationship of primary care providers

to dentalpractitioners in rural and remote Australia. BMC Health Serv Res 2017;17:515.

Marifio'Ry"Hopceraft M, Ghanim A, Tham R, Khew CW, Stevenson C. Oral health

relatedsknowledge, attitudes and se#ffficacy of Australian rural older adults.

Gerodontolegy 2016;33:530-538.

Adams C;"Slack-Smith L, Larson A, O'Grady M. Dental visits in older Western
Australians: @ comparison of urban, rural and remote residents. Aust J Rural Health
2004;12:143-149.

VujicicMy"Buchmueller T, Klein R. Dental care presents the highest level of financial
barriers, compared to other types of health care services. Health Aff (Millwood)
2016;35:2176-2182.

Graham B, Tennant M, Shiikha Y, Kruger E. Distribution of Australian private dental
practices:econtributing underlining sociodemographics in the maldistribution of the
dental workforce. Aust J Prim Health 2019;25:54-59.

Christensen LB, Rosing K, Lempert SM, Hede B. Patterns of dental services and factors
that influence dental services among 64-65-year-old regular users of dental care in
Denmark.,Gerodontology 2016;33:79-88.

Kelly CiuHulme C, Farragher T, Clarke G. Are differences in travel time or distance to
healthecare for adults in global north countries associated with an impact on health

outcomes? A systematic review. BMJ Open 2016;6(11).

McGrail,MR; Humphreys JS, Ward B. Accessing doctors at times ofmeaguring
the distance tolerance of rural residents for health-related travel. BMC Health Serv Res
2015:15:1=9.

Wright F-"Sacial implications and workforce issues in the oral health of an ageing
population. Aust Dent J. 2015;60:114-124.

Emami E, Wootton J, Galarneau C, Bedos C. Oral health and access to dental care: a
qualitative exploration in rural Quebec. Can J Rural Med 2014;19:63-70.

This article is protected by copyright. All rights reserved


about:blank
about:blank

36.

37.

38.

39.

40.

41.

42.

43.

16

Harnagea H, Couturier Y, Shrivastava R, Girard F, Lamothe L, Bedos CP, et al.
Barriers and facilitators in the integration of oral health into primary care: a scoping
review. BMJ Open 2017;7(9).

Curtis B, Evans R, Sbaraini A, Schwarz E. Geographic location and indirect costs as a

barrier to.dental treatment: a patient perspective. Aust Dent J 2007;52:271-275.

Marino RyAlbala C, Sanchez H, Cea X, Fuentes A. Self-assessed oral health and
qualityof life among Chileans older adults. Arch Gerontol Geriatr 2013;56:513-517.

Hakeem FE, Bernabé E, Sabbah W. Association between oral health and frailty: A

systematic.review of longitudinal studies. Gerodontology 2019;36:205-215.

Chen M-Y. Misperception of Oral Health among Adults in Rural Areas: A Fundamental
but Neglected Issue in Primary Healthcare. Int J Environ Res Public Health
2018;15:2187.

Strand S, Caldwell S. Firth D. Using Statistical Regression Methods in Education
Research. Module 5. 2011. URL:
https://lwww.restore.ac.uk/srme/wwwi/fac/soc/wie/research-new/srme/howto/index.html.
Accessed.Dec 2020.

Marifio RJ#Calache H, Whelan M. Dental status and Socio-demographic profile of
adults users of public oral health care services in Victoria. J Theory Pract Dent Public
Health,2013;1:16-23.

Carlisle Ks,Larkins S, Croker F. Disparities in dental health of rural Australians:
hospitalisation rates and utilisation of public dental services in three communities in
North Queensland. Rural Remote Health. 2017;17:3807.

This article is protected by copyright. All rights reserved


https://www.restore.ac.uk/srme/www/fac/soc/wie/research-new/srme/howto/index.html

17

Figure 1. Participant recruitment flow chart for the Dental Sub-study.
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Table 1. Univariate associations between socio-demographic variables and use of dental health service in the previous 12 months.

Used dental service in last 12 month (%)

Predispesing, enabling, and need factors n Yes No Odds Ratio (95% G)
Mean Age (years) 574  59.2(15.7)f 58.0 (16.5) 1.00 (0.98-1.01)
Gender
Male 256 46.1 53.9 1.21 (0.87-1.68)
Female 317 50.8 49.2 1

Level of education

Some secondary 193 44.0 56.0 1
Secondary complete 58 44.8 55.2 0.81 (0.65- 1.02).
Trades 120 46.7 53.3 0.88 (0.75- 1.02)
Tertiary 153 56.6 44.4 1.25(1.10- 1.43)
Other 50 56.0 44.0 1.27 (1.00- 1.61)
Locality of residence *
Regional centre (Shepparton/Mooroopna) 279 53.0 47.0 1.49 (1.05- 2.12)
Shire capitals (Benalla; Cobram; and Seymour) 295 44.7 55.3 1

Health-insurance
Private insurance any coverage (Yes/KNd) 211 58.3 41.7 1.83 (1.30- 2.59)

This article is protected by copyright. All rights reserved



Health insurance Health/ Pensioners card (Yes/No)
Mixed insurances (e.g., Health card and private) (Yes/No)

No health insurance (Yes/No)

Edentulous (No natural teeth)
Yes
No (Dentate)

Number of self-perceived oral health condition

Number of self-perceived barriers to oral health care ***
Number of health conditions

Missing teeth§ ***

Decayed-tooth surface§

175
56
132

49
525

354
62.5
45.5

*%*

14.3
52.0

1.1 (1.0)
0.5 (0.8)F
45(3.3)t
9.1 (7.4)
2.0 3.6)

64.6
37.5
54.5

85.7
48.0

1.3 (1.1)
1.1(0.9)
4.7 (3.6)
12.9 (10.7)
2.6 (5.2)

0.46 (0.32- 0.66)
1.86 (1.05- 3.28)
0.85 (0.75- 0.96).

0.15 (0.07- 0.35)
1.00

1.04 (0.98- 1.10).
0.46 (0.37- 0.58)
0.99 (0.98- 1.00)
0.96 (0.94- 0.98)
0.97 (0.95- 0.98)

1 Mean and standard deviation; : Cl=confidencenterval; 8:Dentate participants only.

* p<0.05; *¥p<0.01; ***p<0.001.

Figures'may not add due to missing values.
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Table 2. Regression coefficient, odds ratios and 95% confidence interval for odds ratios for
the factors predicting use of oral health care services.
B 95%

coefficient Odds ratio  Confidence

interval
Age 0.01 1.01 1.00-1.03
Number of general health conditions (per
N 0.78 1.08 1.01-1.16
health condition)
Number of self-perceived barriers to oral 079 0.46 0.36_0.58
health care (per barrier)
Distance from.health care (1 = within 5 Km)  -0.71 0.50 0.31-0.79
Health insurance: Health card holder (1 =Ye  0.72 2.06 1.26- 3.36
Number ofimissing teeth (per missing tooth) - 0.05 0.95 0.92-0.98

Constant 0.721

The variantesin dental visits accounted for using the full model was 24296.24.2).
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