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Inequalities of dental prosthesis
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Abstract - Background: Social inequalities in oral health exist in various
countries. In Japan, a country with universal healthcare insurance policy,
people can receive medical and dental care and pay only 10-30% of the total
cost of treatment. Additionally, very poor Japanese can receive care without
any charge, by the benefit of public assistance. These policies are considered to
affect oral health inequalities. Objectives: This study examined the association
between using a dental prosthesis and household income among older
Japanese people. Methods: Self-administered questionnaires were mailed to

subjects as part of the Japan Gerontological Evaluation Study (JAGES) project in

2010. Of the 8576 people aged 65 years or more living in Iwanuma, Japan, 5058
responded. We used 4001 respondents with no missing values. We stratified
into two groups by having 20 teeth or not. Then, cross-tabulation, univariate
logistic regression, and multivariate logistic regression were conducted for

these two groups. The covariates are sex, age, education, and size of household.

Results: Of the all respondents included in the analyses, poorer respondents
tended to have lower proportions with 20 or more teeth, and 54.6%
respondents used dental prostheses. In the respondents with 19 or fewer teeth,

higher-income group tended to show significantly higher dental prosthesis use.

But the poorest income group showed high prevalence of dental prosthesis use
as same as highest income group. Multiple logistic regression among
respondents with 19 or fewer teeth showed that after adjustment for sex, age,
education, and size of household, compared with the respondents with annual
incomes of US$ <5000, those with incomes of US$5000-9999 and US$10 000
14 999 had significantly lower odds ratios for using a dental prosthesis

(OR = 0.48 [95% CI = 0.28-0.83], 0.56 [95% CI = 0.33-0.95], respectively). The
other respondents did not show significant differences. Conclusions: Although
universal healthcare insurance covered dental prostheses, a social gradient in
dental prosthesis use was still observed. Low-income respondents tended to
not use dental prosthesis, but the poorest respondents showed dental
prosthesis utilization as high as the highest income group.
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Social inequalities in oral health exist in various
countries (1-7) and are considered to be an impor-
tant research priority (8). Social inequalities in oral
health follow a gradient (3, 4, 6); oral health status
is worse for each consecutive lower socioeconomic

everyone (9).
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position group, because health inequalities affect

There is also a social gradient in access to dental
care (10-13), and it is considered as a potential
explanation for oral health inequalities (14, 15).
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Access to dental care is affected not only by
income, but also by healthcare policy (16, 17). The
lack of dental insurance is one of the main barriers
affecting access to dental services (18, 19). In Japan,
there are two kinds of healthcare policy for the
adult population: universal healthcare insurance
(20, 21) and public assistance. The universal health-
care insurance system enables people who need
medical and dental treatment to pay only 10-30%
of the total cost of treatment depending on income,
age, and/or health condition. This insurance
scheme covers most basic dental treatments includ-
ing prosthetics such as bridges, removable partial
dentures, and complete dentures. Public assistance
for the poorest people, named ‘Seikatsu-hogo’, pro-
vides minimum living expenses and medical and
dental care without charge. In addition, poor peo-
ple receiving several public welfare services are
more likely to communicate with public sector
social workers, nurses, and/or dental hygienists
who can provide information about access to
health care. Although these sociopolitical situa-
tions are considered to affect access to dental care
among the poorest Japanese, previous studies have
not focused on dental care utilization among the
very poorest (10, 13). We hypothesized that (1)
there were social inequalities in dental prosthesis
use despite the availability of universal healthcare
insurance and (2) the poorest elderly Japanese
would have a higher prevalence of dental prosthe-
sis use. The aim of this study was to examine the
association between dental prosthesis use, consid-
ered to be a variable reflecting dental care access,
and annual household income among older people
with perceived needs for dental prosthesis because
of having few remaining teeth.

Materials and methods
Study population

This analysis was based on part of the data from
the Japan Gerontological Evaluation Study
(JAGES) project, an ongoing Japanese prospective
cohort study (22-24). JAGES investigates health
factors related to functional decline or cognitive
impairment among individuals aged 65 years or
more. We used cross-sectional data in Iwanuma
city, which is located in Miyagi prefecture in the
Tohoku area in northern Japan. In 2010, the popu-
lation was 44 187; 19.7% of people were aged
65 years or more, which is lower than the Japanese
average (22.8%). In August 2010, a questionnaire

Dental prosthesis inequality under universal care

was sent and returned by mail. The questionnaire
was sent to all people aged 65 or more living in
Iwanuma, Japan. Of a total of 8576 subjects, 5058
responded (response rate: 59.0%). Our analyses are
based on 4001 respondents, because respondents
with missing data on the main exposure (house-
hold annual income) or outcome (dental prosthesis
use) were excluded. Participants with missing data
for any other variable were included in the analy-
sis, and the missing data were substituted with
dummy variables. The study protocol was
approved by the Research Ethical Committee of
Tohoku University, Graduate School of Dentistry.

Outcome variable

To examine dental care inequalities, we considered
dental prosthesis use, which was ascertained by a
single broad question: ‘Do you use any removable
dentures or fixed bridges?’ This reflects the partici-
pants’ perceptions about the use of prostheses. The
possible responses were ‘none’, “use in upper jaw’,
‘use in lower jaw’, or “use in both upper and lower
jaws’. Respondents were divided into two catego-
ries: those using prostheses and those not using
any prostheses.

Main predictor

Annual household income was ascertained by a
single question with 14 categories, and the
responses were divided into seven groups: <$5000,
$5000-9999,  $10 000-14 999,  $15 000-19 999,
$20 00029 999, $30 000-39 999, and >$40 000 (US
$1 = \100).

Covariates

Sociodemographic characteristics such as sex, age
group (65-69 years, 7074, 75-79, 80-84, 85-89, and
90 years or older), and educational attainment (<6,
6-9, 10-12, or 213 years) were included in the anal-
ysis as covariates. Because we asked about house-
hold income, size of household (number of family
members: 1, 2, 3, 4, 5, 6, 27) was also adjusted. The
missing answers for covariates were categorized as
‘missing’.

Data analysis

The prevalence of people with 20 or more teeth by
annual household income was analyzed. Then, we
calculated odds ratios (ORs) for dental prosthesis
use. For the elderly population, 10 occluding pairs
of teeth are needed to satisfy functional and social
demands (25). Therefore, we stratified respondents
by the number of remaining teeth into two groups:
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19 or fewer remaining teeth (N = 2650), and 20 or
more remaining teeth (N = 1351). First, we calcu-
lated the prevalence and 95% confidence interval
(CD of the respondents without dental prosthesis
use by income. Then, univariate and multivariate
ORs and 95% ClIs for dental prosthesis use were
calculated by logistic regression. In the multivari-
ate model, annual household income, size of
household, age, sex, and educational attainment
were included. spss version 19.0 (IBM, Armonk,
NY, USA) was used for all analyses.

Results

In total, 828 (31.2%) respondents with 19 or fewer
teeth and 988 (73.1%) with 20 or more teeth did not
use a dental prosthesis. The distribution of the
prevalence and 95% CI of dental prosthesis use
according to income is shown in Figs 1 and 2.
Among respondents with 19 or fewer teeth, there
was an association between dental prosthesis utili-
zation and income, with a higher prevalence of

prosthesis use for each higher-income group,
except for the poorest income group (less than US
$5000), which in contrast showed the close preva-
lence of dental prosthesis use to highest income
group (Fig. 1). This association between dental
prosthesis use and income was significant among
respondents with 19 or fewer teeth, but not signifi-
cant among respondents with 20 or more teeth.

Among all respondents, poorer respondents
tended to have 19 or fewer remaining teeth (Fig. 2).
Among respondents with 19 or fewer teeth, univar-
iate logistic regression showed that compared with
the respondents with an annual income of <US
$5000, respondents with incomes of US$5000-9999
and US$10 000-14 999 had significantly higher
odds ratios for dental prosthesis use (OR = 0.48
[95% CI=0.28-0.83], 056 [95% CI = 0.33-0.95],
respectively). On the other hand, US$15 000-
19 999, US$20 000-29 999, US$30 000-39 999, and
>US$40 000 did not show a significant difference
(OR =080 [95% CI=047-133], 094 [95%
CI = 0.58-1.52], 1.07 [95% CI = 0.65-1.75], and 1.07
[95% CI = 0.67-1.71], respectively) (Table 1).

100% , B 220 teeth
op | - £19 teeth
20 N=66 Newads  Nw 300
70% e
60%
S0
aos% N
30%
i0%
0%
Fig. 1. Percentage (95% CI) of
respondents with a dental prosthesis
by household annual income (US$).
100%
0% N=93
80% I N=177 o MR Nese N-eso
70% I I I I N=415  N=871
60% I :
50%
40%
30%
20%
10%
0%
()Q@ i 009 s> S s> &  Fig. 2 Distribution of the prevalence (95%
& § < Q;@ Q,'f" Q,"? "509 CD) of having 19 or fewer teeth by annual
o & Y Ky & household income among all respondents
2> 2 ¥ = (US$, N = 4001).
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Table 1. Distribution of the respondents with dental prosthesis use and odds ratios for prosthesis use, stratified by the

number of remaining teeth (N = 4001)

Odds ratio of respondents with dental prosthesis use

Dental prosthesis ~ Univariate Multivariate
No. of respondents  use N (%) OR (95% CI), P-value OR (95% CI)", P-value
0-19 teeth (N = 2650)
<$5000 93 66 (71.0) 1.00 (reference) 1.00 (reference)
$5000-9999 177 96 (54.2) 0.48 (0.28-0.83) 0.008 0.47 (0.27-0.81) 0.007
$10 000-14 999 192 111 (57.8) 0.56 (0.33-0.95) 0.033 0.54 (0.32-0.92) 0.025
$15 000-19 999 262 173 (66.0) 0.80 (0.47-1.33) 0.38¢  0.74(0.44-1.25) 0.266
$20 00029 999 640 446 (69.7) 0.94 (0.58-1.52) 0.802  0.86 (0.53-1.41) 0.559
$30 000-39 999 415 300 (72.3) 1.07 (0.65-1.75) 0.797  0.98(0.59-1.62) 0.925
>$40 000 871 630 (72.3) 1.07 (0.67-1.71) 0.780  0.99(0.61-1.61) 0.976
220 teeth (N = 1351)
<$5000 24 5(20.8) 1.00 (reference) 1.00 (reference)
$5000-9999 63 12 (19.0) 0.89 (0.28-2.88) 0.851 0.94 (0.29-3.13) 0.926
$10 000-14 999 65 13 (20.0) 0.95 (0.30-3.02) 0.931 0.83 (0.25-2.73) 0.761
$15 000-19 999 127 28 (22.0) 1.07 (0.37-3.14) 0.895  0.89(0.30-2.69) 0.839
$20 000-29 999 302 90 (29.8) 1.61 (0.58-4.45) 0.356  1.23(0.43-3.55) 0.698
$30 000-39 999 282 85 (30.1) 1.64 (0.59-4.54) 0.341 1.16 (0.40-3.35) 0.788
>$40 000 488 130 (26.6) 1.38 (0.50-3.77) 0.530  0.99(0.35-2.84) 0.986

*Size of household, age, sex, and educational attainment were included.

After adjustment for covariates, compared with
the respondents with an annual income of <US
$5000, respondents with incomes of U5$5000-9999
and $10 000-14 999 showed significantly lower
adjusted odds ratio for dental prosthesis use
(OR =047 [95% CI=027-0.81], 054 [95%
CI = 0.32-0.92], respectively). On the other hand,
respondents with an annual income of US$15 000-
19 999, US$20 00029 999, US$30 000-39 999, and
>US$40 000 did not show a significant difference
(OR =074 [95% CI=044-125], 0.86 [95%
CI = 0.53-1.41], 0.98 [95% CI = 0.59-1.62], and 0.99
[95% CI = 0.61-1.61], respectively) (Table 1).

Discussion

This cross-sectional study showed that although
Japan has a universal healthcare insurance policy
that includes dental care, 31.2% of older Japanese
with 19 or fewer teeth who did not use a dental
prosthesis. There was a social gradient in the num-
ber of remaining teeth. However, a social gradient
in dental prosthesis use among the respondents
with 19 or fewer teeth was not observed in the
poorest people; poorest people had the highest
utilization of dental prosthesis use.

Previous studies in various countries have
reported socioeconomic inequalities in access to
dental care. Listl (12) examined the access to dental
care among older people in 14 European countries.

Higher income was found to be significantly asso-
ciated with greater dental care access in all 14
countries. In the United States, regardless of insur-
ance status, lower income was associated with
lower utilization of dental care (26).

Previous studies in other countries have shown
that healthcare insurance did not completely
eliminate the socioeconomic inequalities in dental
care access (26-28). In Thailand, which established
universal healthcare insurance in 2002, there were
still socioeconomic inequalities in access to dental
care (28). Although Japan also has a universal
healthcare insurance policy, patients have to pay
between 10% and 30% of the total cost of treatment.
This cost is considered to be a barrier to access to
dental care (10). The poorest older people in this
study had a higher possibility of receiving social
welfare including free dental care. That may partly
explain why the poorest people had a higher prev-
alence of dental prosthesis use than other socioeco-
nomic groups.

Although previous studies in Japan have exam-
ined the association between income and dental
care use, these studies did not assess dental care
use among very poor people (10, 13). Babazono
et al. (10) assumed a linear association between
income and dental care utilization and applied
multiple linear regressions. A study by Murata
etal. (13) used only three categories for the
income variable: tertiles of equivalized income.
The categorization of the income variable was
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based on the distribution. Therefore, these two
studies failed to examine the pattern of dental care
utilization among very low-income people. The
present study applied suitable statistical analysis
and detailed categorization of income. Therefore,
the present study was able to detect reverse health
inequalities among the poorest people. Despite the
general trend being that lower-income people
tended to make less use of dental prostheses, this
study found a reverse pattern of social inequalities
in dental prosthesis use among the poorest
people.

There are possible explanations for the present
results. First, the social welfare benefit for poor
people encourages dental care utilization. In
Japan, people with income lower than the mini-
mum living standard are eligible to receive public
assistance, Seikatsu-hogo, which includes free med-
ical and dental care. So denture and bridge con-
struction is provided without any charge to
people on public assistance. Although the eligibil-
ity criteria for receiving this benefit are means
tested and complicated, and also depend on their
living conditions, our category for the lowest
income group (<US$5000 per year) would be
expected to satisfy the criteria to receive public
assistance. Second, the poorest people may have
lost their teeth at a relatively younger age than
affluent people. As they have spent longer periods
being edentulous or with fewer teeth, they may
have had more needs of dental prosthesis and
opportunities to gain access to a dental clinic.
Third, poor people receiving some public welfare
services have a greater possibility of communicat-
ing with social workers, public nurses, and/or
public dental hygienists, who can provide infor-
mation for healthcare utilization. That may
encourage them to access dental care. Although
our study focused on people with 20 or fewer
teeth, the numbers of remaining teeth affect using
dentures. However, the supplemental analysis for
people with 19 or fewer teeth which adjusted for
the number of remaining teeth also showed simi-
lar results (fully adjusted OR; $5000-9999 = 0.47
[95%  CI=0.27-0.81];  $10 000-14 999 = 0.53
[95% CI=0.31-0.92]; US$15 000-19 999 = 0.77
[95% CI=0.46-1.31]; US$20 000-29 999 = 0.88
[95% CI=0.54-1.44]; US$30 000-39 999 = 0.99
[95% CI = 0.60-1.65]; and >US$40 000 = 1.02 [95%
CI = 0.62-1.65]). Further research is needed to
determine the reason for the reverse of inequali-
ties in dental prosthesis use among the poorest
people.
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In addition, it is possible that the provision of free
medical care to a particular population may result
in overtreatment and supplier-induced demand,
because patients with no financial stake in the treat-
ment proposed by a dentist may be more likely to
accept it regardless of the intended or likely benefit.
Basing the provision of treatment on needs, assess-
ment can help remedy this potential misuse of
social welfare. However, only very poor people in
Japanese society are eligible for free care and are
also the group with the highest treatment needs.

This study has several limitations. First, the
response rate was moderate (59.0%), which raises
issues of potential response bias. Although there
were no data available on nonresponders, we com-
pared the age distribution between respondents
and all residents in Iwanuma city using census
data. The distributions were similar, although
there were proportionately fewer respondents
aged 85 years or older in this study (data not
shown). To further address this issue, we re-ana-
lyzed the data set excluding people aged 85 years
or older; the results were almost identical (data not
shown). Second, our measurements used, includ-
ing that of dental status, were based on a self-
administered questionnaire. It could be argued that
the questionnaire used did not provide a full and
accurate picture of the differences in numbers of
remaining natural teeth. However, the self-report-
ing of number of teeth is a well-established and
reliable measure among Japanese (29).

Third, the outcome variable referred to dental
prosthesis use, because this was the information
available in the data set. This is obviously not the
same as the provision of dental prostheses. It is
possible that some participants categorized among
those ‘mot using dental prostheses’” may indeed
have removable dentures but do not use them,
particularly because of poor fit. This may have the-
oretically affected the present findings, because
such individuals with this issue would primarily
be of lower SES, who would have more problems
than people of higher SES, who would have their
dentures repaired or get new ones. However, this
was not so much the case in the present study,
because the poorest people could easily receive
dental treatment, including the provision or repair
of dentures through public assistance or other ben-
efits. Therefore, the main result that the poorest
people had higher dental prosthesis use may not
be largely affected by this issue. An additional
limitation related to the available data regarding
outcomes is the inclusion of fixed and removable



prostheses in the same group; these are clearly
different treatment items and may partly reflect
differential service provision across the socioeco-
nomic spectrum, with lower SES groups receiving
more removable prostheses and those in higher
SES groups using bridges more often.

Fourth, we categorized respondents into those
who had 20 or more and fewer than 20 teeth. This is
a rather crude indicator of dental status and may
not accurately reflect different patterns of need and
treatment preferences, particularly among the large
group of those with fewer than 20 teeth. For exam-
ple, it is possible that within this group, respon-
dents with more teeth tended to use fixed bridges,
while those with fewer teeth tended to use den-
tures. However, such information was not available.
After stratifying our analyses according to broad
groups of number of teeth, the results were similar
among respondents with 0-9 and 10-19 teeth (data
not shown). Therefore, we presented findings for
respondents with 0-19 teeth. Fifth, the main predic-
tor, annual household income, may be a reasonable
proxy of income but does not precisely reflect the
spending power of the individuals in the house-
hold. Additional individual measures of income
and wealth would further enhance the findings.

One of the strengths of this study was that it was
a relatively large epidemiological study. In addi-
tion, the study subjects were the entire elderly
population in a city, which reduced the possibility
of sampling bias.

To reduce oral health inequalities, approaches
for influencing not only individual factors but also
the underlying social determinants of health
through upstream public health interventions are
needed (30). The present study suggested that
social and social policy environments, including
healthcare insurance or public assistance support-
ing the poorest Japanese, may eliminate or reduce
health inequalities in dental care utilization.

In conclusion, this study showed income inequal-
ities in the number of remaining teeth and dental
prosthesis use in Japan, where universal medical
and dental healthcare insurance including denture
and bridge treatments has been established. But
income inequalities in dental prosthesis use were
not observed among the poorest older people.
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