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Expenditure on dentistry in Australia was 7.7 billion (that’s billion with a b) in 2009-10 or 7.5% of total 
health funding ((AIHW, 2012). As an industry, dentistry is big business. Dentistry is largely supplied 
in the private sector and historically, largely by male baby boomer dentists (Balasubramanian & 
Teusner, 2011). However, the 2013 AIHW Report shows that the make up of the dental 
workforce is going through a process of change (Figure 1). 

Figure 1 Dental workforce 
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The figures after 2012 are projections from Health Workforce Australia (HWA). Prior to that the 
figures come from the Dental Board of Australia. The vast majority of clinicians are dentists as opposed 
to dental hygienists, dental therapists or oral health therapists. 

A change has been the recent increase in dentist training places. Census data shows that this increase in 
dental practitioner numbers is accelerating, so much so that the Australian Dental Association has just 
held a forum to discuss its implications. After over a century of only five dentistry schools in Australia, 
four extra schools have opened, with more on the drawing books, and the existing schools have grown 
larger. We are also seeing a large increase in the number of dentists coming from overseas. The concern 
has been that without a large increase in targeted government funding we could end up with those who 
are currently receiving primary oral health care receiving more elaborate primary oral health care, while 
those who currently can’t access primary oral health care, will still not be able to get it, and that dental 
practitioners could be un- and under-employed. 

Not only is the number of dental practitioners rapidly increasing, but its make-up is also changing. 
When I went through dentistry in Melbourne in the early 1970s, there were 5 women out of 45 
students. Now, there are more females than males studying dentistry. Many dental students consider 
they have a cultural background other than Australian (Burgess , Crocombe et al. 2009). The young 
generations may have a different outlook on life to the baby boomers. Not only have we increased the 
number of dentists in training, new oral health therapist schools have opened around the country. 
These changes, combined with the fact that the baby boomers are beginning to look at retirement, 
suggest the outlook on life of dental practitioners may be changing. If so, we may be able to use these 
changing outlooks to our advantage to improve rural oral health outcomes. 
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The size and make-up of the workforce is changing, but on the other side of the coin, we are keeping 
our teeth. Due to increased fluoride exposure and improvements in primary oral health care, some of 
which can be pretty heroic, more people have their natural teeth. This has created a paradox: The more 
teeth we save, the more teeth are likely to need treatment in the future. Particularly, in the oldest age 
group where Australian Research Centre for Population Oral Health (ARCPOH) projections suggest 
there will be some 7 million teeth needing care. 

This suggests that the days of walking through aged care facilities and seeing rows of plastic cups 
containing dentures besides beds may become less common. People are going to have teeth, many of 
these people will not be able to clean their own teeth, they may be on multiple medications, and they 
will require dental care. It doesn’t take much imagination to realise that as the baby boomers age a crisis 
in oral health care for our elderly is on the cards. 

Private dental practice is changing to reflect the greater retention of teeth. This trend was noticed over a 
decade ago, and is continuing to this day. The mix of services per year by dentists is shifting to more 
diagnostic and preventive services, to crowns & bridge and root fillings, but to less restorative, and 
extraction services (Brennan 2000, HWA citing from ARCPOH NDTIS 2013). There has also been an 
increased use of dental services by adults. Proportion of adults visiting for a check-up rather than for a 
problem increased between 1996 and 2008. 

If you have money, you can get excellent primary oral health care in Australia, amongst the best in the 
world. However, many people are missing out on receiving primary oral health care and have poorer 
oral health outcomes. These include Australians with physical and intellectual disabilities (Pradhan et 
al. 2009), Indigenous Australians (Slack-Smith 2011), frail and older people (Chalmers 2002, Slack-
Smith & Hyndman, 2004, people of low socio-economic status (Sanders et al. 2006), and rural residents 
(Crocombe et al. 2010, 2012, Adams et al. 2004). If you live rurally and also have a physical and 
intellectual disability, or are Indigenous, or are elderly, or are of low socioeconomic status, then the 
chances of you having a poor oral health outcome is likely to be compounded. Given the theme of this 
conference, I’ll present on rural residents, which conveniently for me, happens to be my area of research 
interest. 

Prof Kaye Roberts-Thomson, a director of the ARCPOH, could not be here today. However, she has 
recently reported on the Key Performance Indicators for the National Oral Health Plan. Kaye did not 
report any National Oral Health Plan KPIs for rural and remote oral health, because rural and remote 
health as only been added recently as an Action Area under the Plan. Sue Middleton mentioned on 
Monday about the lack of rural health data, and the same is true of oral health data. 

Let’s look first at the latest dental health data for rural children and this comes from the Child Dental 
Health Survey of 2009 (Figure 2). 
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Figure 2 Oral health of children aged 5-10 years 

 

The greatest limitation with the data from this Child Dental Health Survey is that it is missing data 
from Victoria and NSW, the most two populous states in the country. However, it did cover over 
74,000 children aged 5-12 years. From the results, we find that children aged 5–10 years in remote, very 
remote and outer regional areas had more dental caries experience as by the mean number of decayed 
missing and filled deciduous teeth than children from inner regional areas, who in turn had more 
dental caries experience than children from major city areas. We find similar results for missing 
deciduous teeth (Diep et al. 2013). 

However, when we look at the same outcomes for children aged 8-12 years, the results are not so clear 
What we find with these older children is that permanent teeth dental caries experience was higher in 
children from remote and very remote areas, which is probably not a surprise, but that the mean 
number of missing permanent teeth was significantly higher in inner regional compared to the other 
areas. If you have any thoughts on why, please let me know. 

With adults, the latest data we have is from the National Survey of Adult Oral Health which was done 
in 2004/06 (Roberts-Thomson & Do, 2007, Crocombe et al, 2010). What we find is that non–capital-
city residents are more likely to suffer complete tooth loss, to have an inadequate dentition (less than 21 
teeth), to wear dentures, to have missing teeth than capital-city residents and are more likely to avoid 
certain foods due to dental problems than capital–city-based people. They also have a higher proportion 
of people with untreated coronal dental caries and a higher mean Decayed, Missing and Filled Teeth 
Index. However, the presence of periodontal pocketing, clinical attachment loss and moderate or severe 
periodontitis did not differ between people 15 years of age or older residing inside or outside capital city 
areas. When we look at regional areas, we find that oral health when measured by the number of 
decayed and filled teeth and by dental caries experience is poorest in remote and very remote areas 
(Crocombe et al. 2013). 

However, like we found with the 8-12 year old children, there are more missing teeth in adults in inner 
regional to the other areas and there are significantly more decayed teeth, missing , and filled teeth in 
inner regional areas compared to the outer regional and major city areas. Something is happening in 
inner regional areas, and I’m not certain what. 

Although the oral health of adult Australians as measured by tooth loss, having an adequate dentition, 
and decay experience improved over the 17 years between 1987–88 and 2004–06 (Slade and Sanders, 
2007), there were similar improvements in oral health in capital city areas and the rest of Australia, 
resulting in the gap in oral health outcomes being as great in 2004/06 as it was in 1987/88 (Crocombe 
et al. 2010). This suggests that whatever is making rural oral health poorer than capital-city oral health is 
not being adequately managed, nor satisfactorily explained. 
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A few suggestions on why people from rural areas have poorer health have been advanced. 

These include:  

• People from non–capital-city areas were more likely to have lower household incomes and lower 
educational qualifications (Curtis et al. 2007). 

• People in rural areas commonly describe health as an absence of disease and their money is spent 
on disease management rather than on primary care and health promotion (Humphreys et al. 2002, 
Coster & Gribben, 1999). 

• People from rural areas are more likely to have a problem-orientated pattern of dental attendance, 
less likely to make an annual dental visit, and less likely to have a particular dentist that they usually 
visit (AIHW, 2009). 

• Poorer access to dental care (Curtis et al. 2007, AIHW, 2009). 

• The last suggested reason for poor rural oral health has been a low lifetime fluoride exposure 
(Crocombe et al, 2012). 

So let’s look at the potential causes of poor oral health, see what is really influences oral health, 
particularly in rural areas, and ask what we can do about them. These include poor hygiene (Davies et 
al. 2003; Hujoel et al. 2006), poor diet (Rugg-Gunn, 1993), lack of access to primary health care 
(National Oral Health Plan 2004-2013), social determinants (Sanders et al. 2006), smoking (Do et al. 
2008) and low fluoride exposure (Slade et al. 2013). The first thing that will hit you with this list is that 
other than low fluoride exposure, the determinants of poor oral health are the same as the determinants 
of poor health in general. The common risk approach emphasises directing action at the shared risk 
factors for chronic disease, and that suggests oral health promotion should be part of general health 
promotion. 

Let’s go through the list and look at what the evidence says. Whether oral hygiene is effective in 
reducing the incidence of dental disease is questionable, some suggest the effect of toothbrushing on 
tooth decay has more to do with regular applications of low dose fluoride from the toothpaste than the 
brushing per se. The role of hygiene in gum disease has also been questioned. The research has moved 
on from the theory that poor oral hygiene led to bleeding gums and gingivitis, which in turn leads onto 
periodontal disease. Now it is considered that everyone has bacteria on their gums, but that in about 
10% of the population their own immune system attacks their gums leading to periodontal disease. 
Dental flossing has not been linked to better oral health in systematic reviews which is why dental 
flossing was not mentioned in the Oral Health Promotion Clearinghouse’s article on oral health 
messages for the Australian public in the Australian Dental Journal in 2011. In any case, as I will show 
you later, preventive practices do not vary between people who live in and outside Australia’s capital 
cities in any case, so that can’t be the cause of the poorer rural oral health. 

The effect of poor diet on tooth decay has reduced over the last 50 years due to increased fluoride 
exposure. Besides, improving diet could be part of health promotion overall, not just dental health 
promotion. The increase in tooth decay in 12 year old children since 1996 has been put down to the 
reduction in drinking tap water and substituted either by the increased use of non-fluoridated bottled 
water, or by other drinks with a high sugar contact; though we aren’t certain of the cause. 

Research has shown that, at least in the 20th century, regularly visiting a dentist doesn’t reduce your 
tooth decay experience. Regular primary oral health care may not prevent much dental disease, but that 
doesn’t mean it is a waste of time. It will reduce the effects of that disease, particularly if treated in its 
early stages, and hence, improve oral health outcomes. 
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Also, this does not mean that we shouldn’t continue the trend towards using more in-surgery preventive 
health measures. However, we need to ensure that the in-surgery preventive measures in the 21st 
century used are evidence-based. 

Table 1 Dental services 2010 

Services Major city Inner regional 
Outer regional/remote/ 

very remote 

Crown and bridge 3.6% 2.9% 4.0% 

Check-ups 30.5% 30.1% 29.2% 

Scale and clean 23.2% 19.3% 16.6% 

Dentures 0.9% 0.9% 1.3% 

Extractions 4.7% 6.5% 9.9% 

Fillings 14.6% 18.8% 16.5% 

Gum treatment 1.4% 1.2% 1.2% 

Orthodontics 7.2% 6.3% 6.5% 

Others 11.5% 11.2% 11.4% 

 
You would expect that a lack of access to dental care would be reflected in the types of dental services 
received. If you can’t visit a dental clinician, you would expect you would have less check-ups, less 
preventive treatments like scale and cleans, and less elective treatments like orthodontics, but more end 
stage treatments like extractions and dentures. And that is what you find (Table 1: HWA citing 
ARCPOH NDTIS 2013). 

An imbalance in availability of general health services has been noted between urban and rural 
locations in Australia, with rural areas characterised by fewer facilities and a shortage of health 
personnel (AIHW, 2009). As you move more rurally, the number of practising dentists decreases 
markedly (Balasubramanian & Teusner, 2011). However, anecdotal evidence suggests that this may be 
changing as the numbers of dental practitioners increases. Some dental practices in rural areas that have 
had difficulty attracting dentists in the past, say that they are now being approached by dentists looking 
for work. This anecdotal evidence is being given some credence by the increasing numbers of dentists in 
all regions (Figure 3). The split between the regions of practising allied dental professionals does not 
show the same clear trends as it does with dentists, and the figures are much lower (Balasubramanian & 
Teusner, 2011). 
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Figure 3 Practising dentists per 100,000 by remoteness 

 

There has been research showing the link between socio-economic status in Australia (Sanders et al. 
2006). Social determinants also has been linked to other health problems. This suggests that working 
with other professionals, not just in general health, but in areas such as housing and education may be 
important. Changing a person’s social determinants is very difficult. As they say, you can’t pick your 
parents. In all seriousness, there is little research specifically on social determinants of oral health in 
rural settings. 

It has been proven that smoking is linked with gum health. Loc Do and colleagues (2008) showed that 
30% of gum disease can be attributed to smoking. However, the National Survey of Adult Oral health 
(Slade et al. 2007) did not find any difference in gum health between capital city and non-capital city 
areas, no matter how gum health was measured. This includes measures of moderate or severe 
periodontitis, prevalence of periodontitis as defined by the US National Center for Health Statistics, 
prevalence of deep periodontal pockets, gingival recession, and clinical attachment loss. On top of that, 
data from the National Survey of Adult Oral Health showed that smoking behaviour didn’t vary 
between capital city and non-capital city areas. So greater smoking rates is unlikely to be the cause of 
poorer rural oral health. 
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Table 2 Adult dental caries experience (DMFT) 

Parameters Est. p 

Age (15-<45 years, ref: 60+ years) -15.57 <0.01 

Age (45-<60 years, ref: 60+ years) -3.45 <0.01 

Income ($30k-<$60k, ref: <$30k) -0.19 0.69 

Income ($60k+, ref: <$30k) -1.22 0.02 

Educ. (Trade/Dip/Cer, ref: No post sec) 0.58 0.14 

Educ. (Deg/Tea/Nur, ref: No post sec) -0.13 0.75 

Country of birth (Not Aust., ref: Aust.) 0.13 0.71 

Eligibility for public care (Yes, ref: No) -0.11 0.80 

FTE dentists/100,000 (<50, ref: 50+) 0.00 0.99 

Av time visits (<1yr, ref: 1+ yr) -2.28 <0.01 

Usual reason visit (Chk-up, ref: Prob.) -2.10 <0.01 

   

Regional Location (Non-Metro, Metro) 1.01 <0.01 

 

Table 2 is crowded, but shows caries experience using data from the National Survey of Adult Oral 
Health (Crocombe et al. 2012). The important conclusion was that after allowing for socio-demographic 
variables and access to dental care indicators, multivariate analysis has shown that people residing 
outside Australia’s capital cities had a greater dental caries experience, more decayed and missing teeth, 
but not filled teeth, than city-based people. 

Hygiene practices did not vary between capital and non-capital cities in the bivariate analysis, and so 
were not included in the regression. Importantly. the result indicated that poorer access to dental care 
was not the sole reason why people outside capital cities have poor oral health. As previous research has 
shown that there is not a difference in the periodontal health between the two regions, there must be 
other factors than differing sociodemographic status, preventive dental behaviours or access to dental 
care creating the poorer clinical oral health in non–capital-city areas. 

A recent study by Gary Slade and colleagues (2013) at ARCPOH found that water fluoridation was of 
great benefit to reducing tooth decay in adults, but importantly, the magnitude of benefit was at least as 
great for Australian adults whose exposure to major fluoridation initiatives occurred well after their 
birth. A clear public health implication is that community water fluoridation has population wide 
benefits not just for children. But will reduced exposure to fluoridation explain why rural oral health is 
poorer than metropolitan oral health? 

Back to our crowded table (Table 3). Prof Slade kindly sent me the lifetime fluoride variable to discover 
whether lower lifetime fluoride exposure was the main cause of poorer rural oral health, and, I recently 
crunched the numbers. So this research hasn’t been published yet.  
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Table 3 Adult dental caries experience (DMFT) and lifetime fluoride exposure 

Parameters Est. p 

Age (15-<45 years, ref: 60+ years) -5.91 <0.01 

Age (45-<60 years, ref: 60+ years) 1.22 <0.01 

Income ($30k-<$60k, ref: <$30k) 0.66 0.25 

Income ($60k+, ref: <$30k) 0.16 0.77 

Educ. (Trade/Dip/Cer, ref: No post sec) 1.19 <0.01 

Educ. (Deg/Tea/Nur, ref: No post sec) 1.54 <0.01 

Country of birth (Not Aust., ref: Aust.) -0.71 0.05 

Eligibility for public care (Yes, ref: No) -0.40 0.41 

FTE dentists/100,000 (<50, ref: 50+) -0.12 0.72 

Av time visits (<1yr, ref: 1+ yr) -2.08 <0.01 

Usual reason visit (Chk-up, ref: Prob.) -0.38 0.25 

   

Lifetime fluoride exposure  -0.02 <0.01 

Regional Location (Non-Metro, Metro) -0.31 0.38 

 

There’s a few interesting results, but in particular, when lifetime fluoride exposure was added to the 
regression analysis that included all the sociodemographic and access to dental care parameters as found 
in bivariate analysis, the difference in dental caries experience between rural and city people disappears. 
This suggests that to prevent dental caries and to go a long way to in fixing the imbalance in oral health 
between rural and metropolitan areas, Governments should be concentrating on the fluoridating water 
supplies. 

The simplest and most cost effective way of improving fluoride exposure is to ensure, where feasible, all 
community water supplies are fluoridated. A way of doing this is to have a provision that before any 
State or Territory is allowed to access Commonwealth primary oral health care funding that, where 
feasible, all water its supplies of communities must be fluoridated, or in the process of being 
fluoridated. 

 


