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Background
Public health researchers increasingly interested in the role that 

community environments play on health.1

Suggested that residents of socially disadvantaged communities 
are more likely to be exposed to fewer health and community 
services, poorer physical infrastructure and less reliable 
communications.2,3

Such community level factors may influence a person’s ability to 
maintain and improve their health,4 including oral health.5

1. Frohlich et al. Soc Health Illness. 2001.
2. Veenstra et al. Soc Sci Med. 2005.
3. Kawachi and Berkman. Social Epidemiology. 2000.
4. Silver et al. Soc Sci Med. 2002.
5. Tellez et al. J Public Health Dent. 2006.



Background; Indigenous Australians

Aboriginal or Torres Strait Islander descent, constitute 2.6
percent of Australian population.1

24% live in remote communities with poor access to services
and marked social disadvantage.1

15-20 years shorter life expectancy, higher levels of
cardiovascular disease, diabetes and other chronic
conditions and more likely to experience reduced quality of
life compared with their non-Indigenous counterparts.2

Substantially worse oral health than non-Indigenous
Australians.3,4

1. Australian Bureau of Statistics. Australian Census. 2007.
2. Australian Bureau of Statistics. The Health and Welfare of Australia’s Aboriginal and Torres Strait Islander Peoples. 2008.
3. Slade et al. Australia’s Dental Generations; The National Survey of Adult Oral Health 2004–2006. 2007.
4. Brennan et al. Aust Dent J. 2007.

Presenter
Presentation Notes
Remote locations, defined as populations less than 1000, certain threshold of distance to service centres



Aim

To examine the contribution of community-level influences 
on dental disease among a birth cohort of Indigenous 
Australians aged 16–20 years.



Methods

Data obtained from three sources:

Wave-3 (2006/07) of the Aboriginal 
Birth Cohort (ABC) study for 
individual-level information.

Community Housing Infrastructure Needs Survey (CHINS) 2006
for community-level information.  

Northern Territory Government water quality monitoring program
for water fluoridation information.
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Primary outcome measure

The mean number of 
decayed, missing and filled 
teeth in the permanent 
dentition (DMFT). 

Collected during 
standardised examinations 
in the ABC study, 
conducted by 2 calibrated 
dentists. 



Analytic approach
Bivariate analysis followed by multi-level modelling. Four models 
specified for outcome: 

(1)A null model, comprising individuals (level 1) nested in
community areas (level 2) with no community area- or
individual-level variables in the model’s fixed component. 

(2) The null model extended to include individual-level factors.

(3) The null model extended to include community-level factors.

(4) The null model extended to include both individual- and
community-level factors. 
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Only variables that were significant at the P<0.05 level in bivariate analysis were entered into the multi-level models.



Results

Of the 468 ABC study participants located, 442 agreed to 
be dentally examined (age range 16–20 years) and 
provided complete diet information in a self-report 
questionnaire. 

51.1% female

Mean DMFT 4.84 (se 0.24) 

Presenter
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Mean DMFT 1.7 times that of age-matched counterparts at a national-level.



Table 1. Dental disease by individual- and community-level factors
N individual N community 

areas
Mean DMFT(se)

Individual-level
Combination diet variable

Good 25 3.24 (0.74)*
Moderate 258 4.19 (0.31)
Poor 159 6.16 (0.42)

Community-level
Combination community
variable

Good 77 1 2.94 (0.42)*
Moderate 304 11 4.87 (0.30)
Poor 61 3 7.07 (0.63)

Mean reticulated fluoride
<0.6 parts per million 338 13 5.27 (0.28)*
0.6+ parts per million 104 2 3.44 (0.41)

*P<0.05
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There was marked variation in dental disease by community area, with a range of 2.09 to 11.00.Only the combination diet variable, the combination community variable and water fluoridation were significant at the P<0.05 level in bivariate analysis.
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Table 1. Dental disease by individual- and community-level factors
N individual N community 

areas
Mean DMFT(se)

Individual-level
Combination diet variable

Good 25 3.24 (0.74)*
Moderate 258 4.19 (0.31)
Poor 159 6.16 (0.42)

Community-level
Combination community
variable

Good 77 1 2.94 (0.42)*
Moderate 304 11 4.87 (0.30)
Poor 61 3 7.07 (0.63)

Mean reticulated fluoride
<0.6 parts per million 338 13 5.27 (0.28)*
0.6+ parts per million 104 2 3.44 (0.41)

*P<0.05
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Table 2. Individual and community-level effects on mean DMFT

Community areas = 15
Individuals = 442

Model 1
(null model)

Intercept 5.14

Combination diet variable
Good
Moderate
Poor

Combination community variable
Good
Moderate
Poor

Mean reticulated fluoride 
0.6+ parts per million

Level 2 (community) variancea 3.61
Intra-class correlation (%) 13.8

Residual variance 22.6
P-value <0.0001
cVariance estimate
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In multilevel modeling, the null model indicated that 13.8 percent of the variation between community areas could be explained by the area-level disadvantage. 



Table 2. Individual and community-level effects on mean DMFT

Community areas = 15
Individuals = 442

Model 1
(null model)

Model 2
(plus diet)b

Intercept 5.14 4.05
B (se)

Combination diet variable
Good 0
Moderate 0.61 (1.0)
Poor 2.71 (1.0)*

Combination community variable
Good
Moderate
Poor

Mean reticulated fluoride 
0.6+ parts per million

Level 2 (community) variancea 3.61 3.57
Intra-class correlation (%) 13.8 14.3

Residual variance 22.6 21.2
P-value <0.0001 <0.0001
cVariance estimate bAdjusted for age and sex *P<0.05 
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After adjusting for diet, the area-level disadvantage was not markedly changed. The combination diet variable was significant, with poor diet associated with higher DMFT.



Table 2. Individual and community-level effects on mean DMFT

Community areas = 15
Individuals = 442

Model 1
(null model)

Model 2
(plus diet)b

Model 3 
(plus community)b

Intercept 5.14 4.05 4.85
B (se) B (se)

Combination diet variable
Good 0
Moderate 0.61 (1.0)
Poor 2.71 (1.0)*

Combination community variable
Good 0
Moderate 1.98 (1.7)
Poor 3.94 (1.9)*

Mean reticulated fluoride 
0.6+ parts per million -0.40 (1.2)

Level 2 (community) variancea 3.61 3.57 2.34
Intra-class correlation (%) 13.8 14.3 9.0

Residual variance 22.6 21.2 22.7
P-value <0.0001 <0.0001 0.0004
cVariance estimate bAdjusted for age and sex *P<0.05 
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Addition of the combination community-area variable and water fluoride decreased the variation between areas by 4.8 percent, indicating that the combination community variable and water fluoridation explained one-third of the community-level variance. Community disadvantage was significantly associated with higher DMFT, but water fluoridation was not significant.



Table 2. Individual and community-level effects on mean DMFT

Community areas = 15
Individuals = 442

Model 1
(null model)

Model 2
(plus diet)b

Model 3 
(plus community)b

Model 4 
(plus diet and community)b

Intercept 5.14 4.05 4.85 3.75
B (se) B (se) B (se)

Combination diet variable
Good 0 0
Moderate 0.61 (1.0) 0.59 (1.0)
Poor 2.71 (1.0)* 2.70 (1.0)*

Combination community variable
Good 0 0
Moderate 1.98 (1.7) 1.80 (1.7)
Poor 3.94 (1.9)* 3.86 (2.0)*

Mean reticulated fluoride 
0.6+ parts per million -0.40 (1.2) -1.29 (1.2)

Level 2 (community) variancea 3.61 3.57 2.34 2.65
Intra-class correlation (%) 13.8 14.3 9.0 9.8

Residual variance 22.6 21.2 22.7 21.3
P-value <0.0001 <0.0001 0.0004 <0.0001
cVariance estimate bAdjusted for age and sex *P<0.05 
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When both individual- and community-level factors were included, the variation between community areas-when compared with Model 3-increased by 0.8 percent. This indicated that individual-level variation contributed some portion of the community-level variance, although this was not marked. The combination diet and community variables were both significant.



Discussion
Aspects of community well-being as measured in the 

current study did contribute to dental disease 
outcomes…but how?

Most likely our access to services / infrastructure /  
communication measures are proxy markers of 
community dysfunction/cohesion.1

Community dysfunction undermines social capital, which 
may in turn influence oral health.2

1. Silver et al. Soc Sci Med. 2002.
2. Pattussi et al. Community Dent Oral Epidemiol. 2006.



Discussion
More specifically, by influencing health-related behaviours 

(such as diet choices) that affect dental caries.1

In addition, community dysfunction could have an affect on 
self-esteem, which in turn affects oral health behaviours 
that influence oral diseases2.

Community values play a strong role in shaping health 
system change towards health promotion.3 Could 
speculate that community dysfunction negatively 
influences oral health by impeding implementation of oral 
health promotion programs.

1. Pattussi et al. Community Dent Oral Epidemiol. 2006.
2. Kallestal et al. Soc Sci Med. 2000.
3.   Ziersch. Soc Sci Med. 2005.



Limitations
Preferable to have social measures of community 

disadvantage...we have chosen purely physical aspects 
rather than those depicting social cohesion and social 
capital.

The stability of the community variables over the life course 
of ABC study participants is uncertain.

Cross-sectional design did not allow investigation of 
directionality of associations or the opportunity to clarify 
the time frame of exposures. 

Difficult to say how appropriate policies might be informed 
regarding our community disadvantage and DMFT 
findings.



Conclusions

Living in community areas with poor access to services, 
infrastructure and communications was associated with 
increased dental disease among this disadvantaged 
population, independent of diet and other individual-level 
factors, and water fluoridation.

Further research into the impacts of community-level 
factors on dental disease experience in both Indigenous 
Australians and other populations is warranted.



Acknowledgments
ABC study supported by Australia’s 

National Health and Medical 
Research Council, the Channel 7 
Research Foundation of South 
Australia, the University of Adelaide. 

We thank the dedicated ABC research 
team who traced participants and 
assisted with organisation of follow-
up, Andrew Lee who assisted with 
tdental examinations and especially 
the Aboriginal participants who 
agreed to be part of this study. 

Lisa Jamieson is supported by a 
National Health and Medical 
Research Council Career 
Development Award. Gavin Turrell is 
supported by a National Health and 
Medical Research Council Senior 
Research Fellowship.


	Community-level influences on dental disease experience among Indigenous Australians
	Background
	Background; Indigenous Australians
	Aim
	Methods
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Primary outcome measure
	Analytic approach
	Results
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Discussion
	Discussion
	Limitations
	Conclusions
	Acknowledgments

