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A B S T R A C T 
 

 

Introduction:  The oral health of rural Australians continues to lag behind that of those living in metropolitan areas. Research has 

shown that people living in rural areas are more likely to suffer from dental caries (decay), visit the dentist less often and have 

poorer access to oral health services. The purpose of the study was to examine hospitalisations for dental conditions and utilisation of 

public dental services in three rural communities in Queensland compared with the whole of Queensland. 

Methods:  Aggregated hospitalisation data for dental conditions and counts of public outpatient service data were requested for 

residents of three rural communities in Queensland and for the whole of Queensland for the calendar year 2013. Hospitalisation 

rates per 1000 and risk ratios were calculated to examine the risk of hospitalisation for dental procedures for those living in the 

selected rural communities and the rest of Queensland. Data were grouped by gender, age and Indigenous status and comparisons 

made between Queensland and the rural communities. Outpatient service data were converted to percentage of all services 

delivered to allow comparisons between groups of different sizes. Population data were grouped into age cohorts and compared 

with the proportion of public oral health services delivered to each age cohort. 

Results:  Residents of the rural communities were twice as likely to be hospitalised and children aged 0–14 years living in the 

communities were three times more likely to be hospitalised for dental conditions compared to residents of the rest of Queensland. 

Outpatient oral service data showed that the proportion of services delivered to children aged up to 14 years living in the rural 
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communities was less than the whole of Queensland. Interestingly, in one rural community where the public dental service was 

open to all, the distribution of public oral health services aligned with the age distribution of the population. 

Conclusions:  The study showed that residents of these rural communities experience poorer oral health and are a greater risk of 

hospitalisation for dental conditions compared with the whole of Queensland. Whilst public dental services account for a small 

proportion of all dental care across the state, service utilisation data provide a unique insight into the population groups who may 

not be accessing public dental services. In the rural context, more effective use of the local workforce and a flexible approach to 

funding models could have a positive impact on access to dental care. 
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Introduction 
 

Dental caries (tooth decay) is the most prevalent, controllable 

health condition in Australia1. Caries can cause mouth pain, 

infection and tooth loss. It can make everyday activities such 

as eating, sleeping and speaking difficult2 and impact on self-

esteem, psychological wellbeing and overall quality of life3,4. 

In addition oral diseases have been associated with some 

cancers, and chronic diseases like coronary heart disease, 

stroke and diabetes1,5. 

 

In common with the rural gradient of health in general, the 

oral health of people living in rural communities in Australia 

is poor. A national survey of oral health highlighted the 

disparity in oral disease by remoteness, with people living in 

Australian cities less likely to suffer from dental caries/loss, 

more frequently able to visit the dentist, and having access to 

higher rates of employed dentists when compared to people 

living in remote areas6. A number of factors can contribute to 

poor oral health for rural communities including access to 

and availability of adequate oral health services7,8, retention of 

the oral health workforce in rural areas9 and reduced access 

to preventative measures such as fluoridated water10. In 

addition, the social determinants of ill health – poverty, low 

levels of education, smoking and poor access to nutritious 

food at reasonable prices – are all more prevalent in rural and 

remote areas11-13. This, together with the documented 

stoicism of rural people14, leads to an acceptance of levels of 

oral ill health that would be unacceptable to urban 

populations. 

The aim of this article is to compare hospital admissions for 

controllable dental conditions for residents from three rural 

towns in Queensland with the whole Queensland population, 

and to consider the impact of dental coverage provided 

through the public dental service on utilisation of public 

dental services in these rural communities in Queensland. 

 

Context 
 

The populations under study were three rural communities in 

Queensland, identified in this manuscript by the pseudonyms 

Dusty Plains, Sandy Shores and Rolling Green. These 

communities were part of a wider study examining rural 

community engagement in oral health planning: the Rural 

Engaging Communities in Oral Health (Rural ECOH) 

project. 

 

The communities purposively selected to participate were 

agricultural towns with populations varying in size from less 

than 2000 to between 10 000 and 11 000 residents. The rural 

communities were selected because of a perceived history of 

poor oral health from the perspective of the project team and 

oral health providers. Risk factors such as self-reported 

obesity and smoking rates were higher than the Queensland 

average. At the time of the study each community had access 

to a local hospital with an emergency department and a local 

general practice. Two of the communities had access to a 

local public dental service and one community had a visiting 

dental service. Eligibility requirements for the public dental 

services were aligned with the rest of Queensland: for adults 

and their dependents to be eligible for publicly funded dental 
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care they must be a Queensland resident and hold a pension 

concession card, healthcare card, Commonwealth or 

Queensland seniors’ health card. For children to be eligible to 

receive publicly funded dental services in Queensland they 

must be a Queensland resident and between 4 years of age 

and completing Year 10 of secondary school. Dusty Plains 

differed from the other communities in that the public dental 

service was available to all residents because there were no 

other available dental services during the time of the study. A 

national partnership agreement (funded by the 

Commonwealth) to reduce dental waiting lists and treat more 

public dental patients was introduced in 201315. Table 1 

summarises demographic factors, access to oral health 

services and water fluoridation for each community. 

 

Methods  
 

All admitted patient episodes of care in Queensland during 

calendar year 2013 for dental principal procedures (as defined 

by International Classification of Disease (ICD10) codes) 

were collected. Aggregated data for patients with home 

address postcodes aligning with project communities were 

included in the study. Due to the small population size of the 

communities under study, aggregated data were used to 

minimise the risk of identification, therefore counts for 

admitted patient episodes of care were combined across all 

three communities. Public outpatient dental service activity 

data were also obtained for the selected communities and 

Queensland for the calendar year 2013 (Medicare Benefits 

Schedule data from Queensland Public Oral Health 2013). 

The count of services provided was the unit of measurement 

and services analysed were Medicare Benefits Schedule 

category 9: Dental services. 

 

For analysis, data were grouped by gender, age and 

Indigenous status and comparisons made between 

Queensland and the project communities. Hospitalisation 

rates per 1000 were calculated by dividing the number of 

dental hospitalisations in a selected group by the population 

of the selected group and multiplying by 1000. Risk ratios 

with 95% confidence intervals were calculated to examine 

the risk of hospitalisation for dental procedures for those 

living in the project communities compared with the rest of 

Queensland, and χ2 tests were used to assess the statistical 

significance of this ratio. 

 

The counts of outpatient service data were converted to 

percentage of all services delivered to allow comparisons 

between groups of different sizes. Population data were 

grouped into five age cohorts (0–14 years, 15–4 years, 25–

44 years, 45–64 years and ≥65 years) and compared with the 

proportion of public oral health services delivered to each age 

cohort. This allowed for an exploration of the representation 

of particular groups of the population amongst those 

receiving public oral health services at each site. 

 

Ethics approval 
 

Ethics approval was granted from James Cook University 

Ethics Committee (H5540), Queensland Health 

(HREC/13/QTDD/73) and La Trobe University Faculty of 

Health Sciences Human Ethics Committee, FHEC reference 

number (13-052). 

 

Results  
 

Hospitalisation data  
 

Table 2 summarises hospitalisation episodes for dental 

conditions. In Queensland in 2013 a total of 4196 

hospitalisations were attributed to dental health conditions. 

Of these, 2137 (50.9%) were attributed to children aged 0–

14 years and 2059 (49.1%) to persons aged 15 years and 

older. Aggregated data for the project communities showed 

that in 2013 there were 43 hospitalisations due to dental 

conditions, with 30 (69.8%) of the episodes involving 

children 0–14 years and 13 (30.2%) involving persons aged 

15 years and older. Hospitalisation rates per 1000 showed 

differences between the project communities and the whole 

of Queensland. 
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Table 1:  Population profile and oral health services in study communities 

 
Community Sandy Shores Rolling Green Dusty Plains 
Population (approx.) 10 000 12 000 >2000 
% Indigenous population 7.4 5.7 6.2 
Accessibility Remoteness Index of 
Australia† 

3 – Moderately Accessible 
(significantly restricted 
accessibility to goods, services 
and opportunities for social 
interaction) 

3 – Moderately Accessible 5 – Very Remote (very little 
accessibility to goods, services 
and opportunities for social 
interaction) 

% of population in SEIFA  most 
disadvantaged quintile 

47.7 32.6 53 

Access to public dental service Public dental service located 
at hospital for eligible patients 

Public dental service located 
at hospital for eligible patients  

Visiting public dental service 
located at hospital (5 days 
every 6 weeks) for all 
residents  

Access to private dental service Yes Yes No 
Access to school dental service Yes (located at local primary 

school) 
Yes (located at hospital) Visiting service every 2 years 

Access to fluoridated water No (council ceased to add 
fluoride to water supply in 
2013) 

Yes (council agreed to 
continue to add fluoride to 
water in 2012) 

Yes (introduced to water 
supply in 2012)  

† Index of remoteness derived from measures of road distances between populated localities and service centres. These road distance measures are then 
used to generate a remoteness score for any location in Australia. 
SEIFA, Socio-Economic Indexes for Areas  

 
 
 

Using the calculated risk ratios (Table 3), persons living in 

the project communities were twice as likely to be 

hospitalised for a dental condition compared to the average 

risk for residents of the whole of Queensland. More 

concerning, children aged 0–14 years living in the 

communities were three times more likely to be hospitalised 

for a dental condition compared to the rest of Queensland. 

There was little difference in the rates for hospitalisation for 

dental conditions when comparing persons aged 15 years and 

older in the communities under study and the whole of 

Queensland. 

 

Overall, compared with the non-Indigenous population of 

Queensland, Indigenous persons living in Queensland were 

more than three times as likely to be hospitalised for a dental 

condition. In the project communities, non-Indigenous 

persons were almost twice as likely to be hospitalised 

compared to the non-Indigenous population of the whole of 

Queensland. Interestingly there were only small differences 

in hospitalisation rates between the Indigenous population in 

the project communities and the whole of Queensland. 

 

Outpatient service utilisation data  
 

Figures 1–4 show the percentage of public dental services 

delivered to each age group in the whole of Queensland and 

project communities. Data for Queensland showed that the 

majority of services were delivered to children aged up to 

14 years of age and adults aged 65 years and older, with gaps 

in services provided to those of working age. Similar patterns 

of service distribution were observed for Rolling Green and 

Sandy Shores. However, in Dusty Plains, where the public 

dental service was available to all residents, the pattern of 

distribution of public oral health services at the time of the 

study was very similar to the distribution of the population. 
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Table 2:  Summary of hospitalisation episodes, rates for dental conditions in Queensland and rural communities 

under study in 2013 
 

Population group Queensland Project communities combined 
Number of 

hospitalisations 
Population Hospitalisation 

rate per 1000 
Number of 

hospitalisations 
Population Hospitalisation 

rate per 1000 
All population 4196 4 656 803 0.9 43 23 105 1.86 
Aged 0–14 years 2137 924 352 2.31 30 4153 7.22 
Aged ≥15 years  2059 3 732 451 0.55 13 18 952 0.68 
All males 2074 2 322 123 0.89 20 12 070 1.66 
All females 2122 2 334 680 0.91 23 11 034 2.08 
Indigenous 613 198 206 3.09 5 1514 3.3 
Non-Indigenous  3532 4 458 597 0.79 38 21 591 1.76 

 
 
 
Table 3:  Risk of hospitalisation for dental procedures for people living in project communities compared with 

whole of Queensland 
 

Population group Risk ratio for project 
communities 

compared with whole 
of Queensland 

95% confidence interval Chi squared 
test of 

association 
Lower limit Upper limit 

All population  2.064 1.53 2.79 23.35 
p<0.0001 

Aged 0–14 years 3.11 2.17 4.45 42.43 
p<0.0001 

Aged ≥15 years 1.24 0.72 2.14 NS, 0.62 
p=0.43 

All males 1.85 1.19 2.88 7.8 
p=0.005 

All females  2.29 1.52 3.46 16.56 
p<0.0001 

Indigenous 1.06 0.44 2.57 Not calculated† 
Non-Indigenous  2.22 1.61 3.05 25.21 

p<0.0001 
† Chi squared calculated only if all expected cell frequencies are ≥5 
NS, not significant 

 

 

Examination of services to children for the whole of 

Queensland showed a large proportion (40%) were delivered 

to children aged up to 14 years, who represent only 20% of 

the whole population. The proportions of services delivered 

to children living in the project communities were less than 

the whole of Queensland; in Rolling Green 31% of services 

were delivered to children aged up to 14 years and in Sandy 

Shores 26% of services were delivered. Public oral health 

service utilisation data for children aged up to 14 years living 

in Dusty Plains showed 16% of all public health services were 

delivered to this population group. 

Discussion  
 

This article aimed to explore hospital admissions for 

controllable dental conditions and utilisation of public oral 

health services in three rural towns in Queensland compared 

to that of the overall Queensland population. Analysis of 

hospitalisation data highlighted the increased risk of 

hospitalisation for dental conditions for people living in rural 

areas, specifically children aged up to 14 years and Indigenous 

people. 
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Figure 1:  Percentage of public outpatient dental services by age group in Queensland. 
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Figure 2:  Percentage of public outpatient dental services by age group in Dusty Plains. 
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Figure 3:  Percentage of public outpatient dental services by age group in Rolling Green. 
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Figure 4: Percentage of public outpatient dental services by age group in Sandy Shores. 

 

 

Eligibility requirements of Queensland public dental services 

dictate that a large proportion of services would be delivered 

to children under 14 years and adults older than 65 years. 

However, data on utilisation of public dental services in the 

communities under study compared with the whole of 

Queensland showed that children aged up to 14 years may 

not be accessing public oral health services proportional to 

need. In the case of one rural community, after the cost and 

eligibility barrier was removed the provision of oral health 

services more closely matched the population distribution, 

thus changing the profile of oral services provided in the 

town.  

 

Studies have shown that parents/caregivers play a crucial role 

in influencing children’s oral health16,17. Parental oral health 

status, knowledge and behaviours18,19, in addition to 

structural barriers such as cost, eligibility and ability to attend 

appointments20, can impact on oral health status and dental 

visiting patterns. Indigenous Australians are more likely to 

live in rural and remote areas21, have poorer oral health and 

are less likely to receive treatment to address or prevent poor 

oral health compared with non-Indigenous Australians22,23. 

The present analysis of hospitalisation data clearly shows that 

the disparity in oral health of Indigenous and non-Indigenous 

Australians living in Queensland persists and that further 

preventive and oral health promotion interventions targeting 

Indigenous populations in Queensland are required. 

Limitations of the study include the limited sample size and 

small populations of the communities selected, therefore 

broader conclusions are not possible. In addition the authors 

acknowledge that public dental services account for a small 

proportion of dental services in Australia, with the largest 

source of dental expenditure borne by individuals through the 

private system1. However, the results allow some 

commentary about oral health admissions and oral health 

services within rural communities and their impact in areas 

where private dental practice is non-viable and public services 

are often the only oral health services available. 

 

The findings of this study are consistent with published 

research1,24-26 and provide evidence that some rural 

communities and at-risk groups (ie Indigenous Australians 

and children) continue to experience poor oral health. To 

reduce the disparities in oral health outcomes between people 

living in urban areas and rural communities, planning of oral 

health services must be mindful of the rural context. It has 

been well documented that there is a limited oral health 

workforce in rural areas, requiring creative solutions and 

partnerships across oral health, health and allied health 

professionals. One solution is the integration of oral health 

into general health interventions within primary care; health 

professionals who regularly engage with families and children 

have an important role in providing preventive oral health 

care and encouraging good oral health behaviours, such as 

regular dental visits. This sentiment is echoed in the 2015–

2024 national oral health plan2, which states that the ‘broader 

health workforce can play an important role in oral health 

promotion, dietary advice and simple non-invasive disease 
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prevention … [as they] will have more contact with the 

consumer’. The data also provide further evidence for a 

flexible approach to funding oral health services via 

private/public/non-government organisation partnerships for 

at-risk communities, particularly those who have difficulties 

in access to oral health services, so they are able to avail 

themselves of basic oral health services to avoid more costly 

treatment or hospitalisation. 

 

Conclusions 
 

Preventable hospitalisation rates for dental conditions and 

distribution of public oral health services provide some 

insight into the adequacy of oral health services within rural 

communities and the disproportionate burden of poor oral 

health amongst rural Australians. Furthermore, the findings 

highlight the vital importance of a collaborative approach to 

planning and service delivery to improve oral health for rural 

communities. Further work is required to design, implement 

and evaluate oral health promotion and health service 

interventions to address these disparities in oral health status 

and care provision, with a particular focus on children and 

Indigenous Australians. 
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