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regardless of individual-level income, adults living in affluent areas had a higher number of
remaining teeth than those living in deprived areas, after adjusting for age, sex, and
educational attainment [8]. Dental health is considered to be affected to a greater extent by
community-level factors. Previous studies conducted in one Japanese prefecture reported
larger geographical differences in the dental outcome of number of remaining teeth compared
to self-rated health [7]. Therefore, a public health intervention considering community-level
social determinants would be more effective.

There are at least three possible pathways between community-level income and oral health.
First, access to dental care could explain the mechanism. Second, individual health behaviors
are formed by the surrounding environment. Third, people living in affluent communities are
less likely to have psychosocial stress than those living in deprived communities. In relation
to the first pathway, although we considered access to dental clinics in the models, there
might be unexplained variance of the outcome associated with access to dental care. A
previous study demonstrated that low-income individuals had less access to dental clinics
than high-income individuals [33]. Moreover, access to dental clinics was significantly
associated with area-level income after adjusting individual income [28]. This study
suggested that people living in affluent areas were more likely to visit a dental clinic than
those in deprived areas, regardless of individual socioeconomic status. Although the variable
we used, density of dental clinics, could change throughout the life-course of each
respondent, we could not consider possible changes in this variable. Therefore, this might
have caused the unexplained variance of the outcome, which was associated with access to
dental care. For the second pathway, compared to deprived communities, affluent
communities tend to have positive social environments, including sufficient grocery stores
with fresh and healthy food, public safety, and good access to hospitals and dental clinics
[34,35]. People living in affluent communities tend to eat more fruits and sugar-free foods
because they can easily purchase healthy foods at grocery stores in their communities
[36,37]. In addition, people living in affluent communities are also more likely to drink
healthy beverages, such as non-sugared teas rather than sodas [38]. Sugar is an established
risk of dental caries [39]. Moreover, recent study also indicated that sugar associated with
risk of periodontal diseases [40]. Healthy lifestyles can help prevent them. For the third
pathway, people living in affluent communities are less likely to have psychosocial stress
because of increased safety, good social capital (e.g., social connections and social networks),
and social norms than those living in deprived communities [41]. Psychosocial stress is also
associated with smoking status, which affects periodontal diseases causing tooth loss [42]. In |
addition, community public safety affects oral health by reducing the possibility of dental
injuries. Dental injury was affected by community social environment [43].

Present study showed that community explanatory variable partially mediated the association
between community-level income and edentulousness. To examine the possibility of the
pathway “access to dental care”, we include the variable into the model. However, variable
on access to dental care explained only 2.1% of the association between community-level
income and edentulousness. Further studies that consider the wider range of variables related
to the pathway, such as social capital and geographical clustering of dental health behaviors,
are needed.

In the present study, women’s dental health was affected by community-level income to a
greater extent than men’s health. Previous studies on other health outcomes have reported
similar results. Compared to men, the self-rated health of women is considered to be affected
to a greater extent by the neighborhood social environment [44]. Another study on self-rated
health reported similar findings and the authors suggested that this might be because women



tend to spend more time at home and in the community [45]. Thus, women were more likely
than men to communicate with neighbors. Therefore, women’s health behaviors are more
likely to be affected by neighbors though informal social control and social influence. A
previous study in Japan demonstrated that, for older women, the distance to a dental clinic
was an important factor for dental attendance, while distance was not significantly associated
with access to dental care among older men [27]. Because many older women in Japan do not
have a driver’s license, public transportation is considered an important factor for dental
clinic access [27].

Public health implications

Community factors are important because they potentially affect the health of all residents in
a given area. The present study revealed the importance of community-level socioeconomic
status on oral health. Therefore, interventions should focus not only on individual efforts but
also consider community-level social determinants underlying the oral health of a population.
Therefore, after relevant factors are determined by future studies, upstream approaches
including structural and environmental interventions for improving various social
determinants of communities (e.g., smoking policies for public spaces, food policies for
reducing sugar consumption, health care system reforms for improving access to preventive
and curative care, and access to fluoride in the water system or in schools) are necessary for
reducing oral health inequalities [46-48]. In addition to these upstream approaches, building
society which focuses on not only economic growth, but also fair distribution of well-being
of individuals are required [34]. As various socioeconomic environment of community affect
health of residents, broader social and economic policies should consider health and well-
being of residents [34].

Limitation and strengths

This study has some limitations. First, this was a cross-sectional study; thus, we cannot rule
out the possibility of reverse causation. Consequently, prospective follow-up studies are
required. Second, although the validity of self-reporting number of remaining teeth was
validated, measurements were obtained from a self-administered questionnaire [49].
However, if we can obtain clinical measurements of remaining teeth, which are more
accurate than self-administered questionnaires, the association between income variables and
edentulousness will be strengthened. Third, there might have a potential bias because of a
lack of many cases. The main strength of this study was its large sample size. In addition, our
survey was conducted across an adequate number of municipalities with various
characteristics and we used appropriate statistical analysis. Therefore, the present study could
legitimately describe the effects of community factors.

Conclusion

In conclusion, community-level income, as well as individual-level income, formed social
gradients for edentulousness, even after accounting for individual- and community-level
factors. The oral health of women living in municipalities with higher community-level
incomes benefited from the social environment.

Availability of supporting data

Raw data is available from corresponding author.

40



41

Standards of reporting

This study was prepared according to STROBE check list for cross-sectional studies.
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Present study was an observational study and not using human biological specimens. We
explained all relevant details regarding the study to be carried out and provide each
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