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Abstract

Health disparities have received growing attention in recent years from research community. Regional differences are one
of problems that disease maps describe. We analyzed regional differences on dental caries in Japanese 3-year-old children.
First, we collected caries prevalence for each municipality. Variations in caries prevalence in municipalities with small
populations became smaller after being adjusted by the empirical Bayes estimation model. Disease map of caries prevalence
showed marked geographical differences. Then we search for the cause of the differences. In ecological study, result of
multiple linear regression analysis showed significant associations of caries prevalence with sociodemographic
characteristics. Associations between dental health related indices and caries prevalence were none or small. Finally, we
conducted a cross-sectional study to determine the community contextual effect on dmft (total number of decayed, missing
and filled teeth) among 3-year-old children. Results of a multilevel regression analysis on 3301 children from 39
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municipalities showed that variance in dmft both individual and community level occurred significantly after adjusting for
individual level variables. Community level indices related to social cohesion and access to grocery stores showed significant
associations with dmft after adjusting for community level income. There are statistically significant effects of social context
on dmft in municipalities in Japan. These results suggested that caries differences were unfair because the differences were
consequence of an unjust distribution of the underlying social determinants of health. In order to reduce dental caries

disparities, effective public health interventions might be required in Japan.

Keywords: caries, disease map, empirical Bayes estimation, health inequality, multilevel analysis
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