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Abstract

Objective This cross-sectional study aimed to investigate socioeconomic inequalities in dental caries among adults
(35 years and older) in China and explore the contributions of various factors to these inequalities.

Methods This study included 10,983 adults (3,674 aged 35-44 years, 3,769 aged 55-64 years and 3,540 aged

65-74 years) who participated in the 4th National Oral Health Survey (2015-2016) in China. Dental caries status

was evaluated by the decayed, missing and filled teeth (DMFT) index. Concentration indices (Cls) were applied to
quantify the different degrees of socioeconomic-related inequality in DMFT, decayed teeth with crown or root caries
(DT), missing teeth due to caries or other reasons (MT), and filled teeth without any primary or secondary caries (FT)
among adults of different age groups. Decomposition analyses were conducted to identify the determinants and
their associations with inequalities in DMFT.

Results The significant negative Cl indicated that DMFT for the total sample were concentrated among
socioeconomically disadvantaged adults (Cl=—0.06; 95% confidence interval [Cl], —0.073 to —0.047). The Cls for
DMFT for adults aged 55-64 and 65-74 years were —0.038 (95% Cl, —0.057 to —0.018) and —0.039 (95% Cl, —0.056 to
—0.023), respectively, while the Cl for DMFT for adults aged 35-44 years was not statistically significant (Cl=-0.002;
95% Cl, —0.022 to 0.018). The concentration indices of DT were negative and concentrated in disadvantaged
populations, while FT showed pro-rich inequalities in all age groups. Decomposition analyses showed that age,
education level, toothbrushing frequency, income and type of insurance contributed substantially to socioeconomic
inequalities, accounting for 47.9%, 29.9%, 24.59%,19.1%, and 15.3%, respectively.
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Conclusion Dental caries was disproportionately concentrated among socioeconomically disadvantaged adults in
China. The results of these decomposition analyses are informative for policy-makers attempting to develop targeted
health policy recommendations to reduce dental caries inequalities in China.

Keywords Adults, Inequality, Dental caries, Concentration index, Socioeconomic disparities in health

Introduction

Dental caries is highly prevalent worldwide and has
substantial adverse effects on individuals, despite being
largely preventable. Untreated caries affected 2.3 billion
people worldwide in 2017 [1]. Dental caries has a sig-
nificant negative impact on individuals’ quality of life and
disproportionately affects socially disadvantaged indi-
viduals [2, 3]. Socioeconomic factors are crucial factors
in caries development [4]. A systematic review based on
155 studies reported the relationship between socioeco-
nomic status (SES) and caries experience and found that
education, income, and occupation were significantly
associated with a higher risk of having untreated caries
lesions or any caries experience [5]. A social gradient also
exists between socioeconomic status and the prevalence
and severity of dental caries [6]. As expected, socioeco-
nomic inequalities in dental caries are detected in most
developed and developing countries, such as the UK,
Germany, Mongolia, and Iran [7—11]. This issue of health
disparities has raised more awareness in the public health
community. Many studies document the existence of
socioeconomic inequality in oral health for both children
and adults between and within countries [12, 13]. Socio-
economic factors are vital oral health determinants, and
the inequality of such factors is a formidable challenge
for enhancing public oral health [14].

According to the Third National Oral Health Epidemio-
logical Survey in China in 2005, the prevalence of den-
tal caries is 88.1% in adults aged 35—44 years and 98.4%
in adults aged 65-74 years [15]. The high prevalence of
dental caries in China leads to a heavy economic bur-
den. Socioeconomic inequalities in dental caries have
also been observed in China. Tingting Zhang et al. iden-
tified socioeconomic disparities in dental caries among
Chinese preschool children [16]. Analysis of Guangdong
Province adult oral health survey data, reported by Yuan-
dong Qin et al., showed greater inequalities in dental
caries treatment than in caries experience [17]. Socioeco-
nomic inequalities in dental caries may also widely exist
among adults in China, not just among children and not
just in one district like Guangdong Province. However,
there is limited nationally-representative analysis from
China, especially concerning SES and adults. The evi-
dence of the impact of SES on dental caries among adults
in China is insufficient, and additional study is needed.

Quantification and measurement of inequality in oral
health were obtained through the concentration index
(CI). Plotting the concentration curve would represent

inequality visually and decomposing the concentration
index would identify the factors contributing to inequal-
ity [18, 19]. In the current study, the CI was employed
to investigate socioeconomic inequalities in dental car-
ies measured by the decayed, missing, and filled teeth
(DMFT) index among adults (35 years and older) in
China. Decomposition analysis was later performed to
specify potential factors affecting socioeconomic inequal-
ity in dental caries. Measuring the degree of inequality in
dental caries and investigating the factors contributing to
inequality are important for informing equity-oriented
health policies and practices. Therefore, this cross-sec-
tional study aimed to examine socioeconomic inequali-
ties in dental caries among adults (35 years and older) in
China by computing concentration indices and investi-
gating the contribution of various factors to this inequal-
ity through the decomposition approach.

Method
Data source
This study was analyzed based on data from the Fourth
National Oral Health Survey (2015). The survey included
all 31 provinces, autonomous regions, and municipalities
in mainland China, using a multistage, stratified, random,
equal proportion sampling method. Referring to the 3rd
National Oral Health Survey (2005), periodontal disease
among adults was 86%. The two-sided 95% confidence
interval was set at 10%, and the design effect was 4.5. By
considering the stratification factor and a non-response
rate of 20%, the sample size was 4230 each for three age
groups, including the 35 to 44, 55 to 64, and 65 to 74 age
groups. Two urban and two rural districts were randomly
selected in each province by probability proportional to
size (PPS) sampling. Then three neighborhood commu-
nities and three villages were chosen using PPS sampling
from each urban and rural district previously selected.
Finally, 36 local residents were recruited by quota sam-
pling in each neighborhood or village community. More
detailed sampling methodologies have been described
in previous articles [20, 21]. Finally, 4410 35- to 44-year-
olds, 4623 55- to 64-year-olds, and 4431 65- to 74-year-
olds completed the survey. After excluding the subjects
with missing values of relevant variables, a total of 10 983
adults (3674 aged 35-44 years, 3769 aged 55-64 years,
and 3540 aged 65—74 years) accounting for 81.6% of par-
ticipants were included in this study.

Post-stratification weights were computed based on the
participants’ province, residence (urban or rural area),



Chang et al. BMC Oral Health (2023) 23:372

age, and gender, according to the Sixth National Demo-
graphic Census in China, which was obtained online
from the National Bureau of Statistics [22]. The study was
approved by the Ethics Committee of the Chinese Stoma-
tological Association, Beijing (No. 2014-003). After being
provided with the details of the survey, all participants
signed informed consent forms.

Data collection

The collected data contained oral examinations and
structured questionnaires at the survey site. Dental caries
was examined by trained and accredited dentists using
plane dental mirrors and Community Periodontal Index
(CPI) probes under artificial light and assessed in the
form of the DMFT index according to the WHO criteria
[23]. The dental caries examinations exhibited inter- and
intra-examiner kappa values higher than 0.8. To answer
the questionnaires, participants were interviewed face-
to-face by two or three trained and certified interviewers.
The structured questionnaire was revised after the pilot
study solicited information on demographic variables,
education level, number of family members, household
income, oral health promoting behaviors and insurance

types.

Variables

Oral health outcomes

DT, MT, and FT were employed to assess dental caries
status. The DMFT index was calculated to describe the
dental caries experience.

Annual household income per capita

The survey contained a question to gather participants’
annual household income information: “What was your
approximate total household income in the past 12
months?” The answer required a multiple of ¥10,000. Fur-
thermore, the number of family members was recorded.

Education

Education was classified into three levels: low (primary
school or less), moderate (junior high school), and high
(high school or above).

Oral health behavior

Consumption of desserts and sugared beverages was
classified into three levels: rarely, one to three times a
month and more than once a week. Toothbrushing fre-
quency was classified into less than once a day, once a day
and twice a day or more.

Sociodemographic variables
Sociodemographic variables included gender (male
or female), age, nationality, occupation (agriculture,
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nonagriculture, unemployment, retirement), residential
location (rural/urban) and region (east, middle, west).

Insurance types

There are three major types of basic medical insurance
for citizens in China: Urban Employee Basic Medical
Insurance (UEBMI) for the employees living in the urban,
Urban Resident Basic Medical Insurance (URBMI) cov-
ering urban residents without contractual jobs or unem-
ployed and the New Rural Cooperative Medical System
(NCMS) for rural residents [24].

Health condition variables
Health condition variables included chronic disease (yes/
no) and smoking (yes/no).

Data analysis

Concentration curves and the CI were used to quantify
socioeconomic inequalities in dental caries among Chi-
nese adults. The concentration curve graphs the cumu-
lative proportion of health outcome variables (DMFT,
DT, MT, FT score) on the y-axis and the cumulative
percentage of the population ranked by income on the
x-axis [18]. If each member of society, irrespective of
their socioeconomic status, has exactly the same health
outcome, the concentration curve will be an equality line
(45-degree line), and the value of CI will be zero. The CI
is defined as twice the area between the concentration
curve and the equality line, ranging from —1 to 1 [25]. If
the concentration curve lies below (above) the equality
line, the sign of CI is positive (negative), indicating that
the health variable is disproportionately concentrated
among the rich (poor) [26]. The farther the curve is
above/below the equality line, the greater the health vari-
able is concentrated among the poor/rich.

The observed socioeconomic inequalities can be
explained through the decomposition analysis of the
CI, which identifies the contributions of various socio-
economic factors to the inequalities and examines the
degree of socioeconomic inequality in that factor [18].
The decomposition analysis helped to reveal the linear
associations between the health variable and covariates
rather than a direction of causality. DMFT served as an
outcome variable. Moreover, the explanatory variables
included demographic variables, education level, income,
oral health-related behaviors, insurance types, health
conditions, residential location and region. The nature
log of annual household income per capita was computed
as the income variable. Each contribution was the prod-
uct of the sensitivity of DMFT for that factor and the
degree of socioeconomic-related inequality. The contri-
bution of each factor can be either positive or negative.
A positive value of contribution means that the variable
would increase inequality in the health outcome variable
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(DMFT) and vice versa. The robustness of the decompo-
sition analyses was assessed by sensitivity analyses. For
each sensitivity analysis, any changes in the rank order of
the contribution of determinants were assessed.

All data analyses were conducted by STATA SE 15.0.
The guide to health equity analysis provided the decom-
position analysis code.

Results

Descriptive statistics of the study sample are presented in
Table 1. The participants were 50.98% male and 49.02%
female from eastern (32.81%), western (26.9%), and cen-
tral (40.29%) China. The respondents were equally dis-
tributed across urban and rural areas. A total of 36.78% of

Table 1 Characteristics of the study population by age group
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individuals brushed their teeth twice a day or more, and
50.08% brushed their teeth once a day. Nearly half of the
participants were enrolled in NRCMI, while 34.13% were
in UEBMI and 12.27% were in URBMI. The fractions of
individuals gaining a high school or higher education
diploma were 40.94%, 22.63%, and 12.2% among adults
aged 35-44 years, 55—64 years, and 65—74 years, respec-
tively. A total of 43.14% of adults aged 35—44, 31.18% of
adults aged 55-64, and 30.28% of adults aged 65-74 had
sweets once a week or more.

Ninety-four percent of all participants had dental caries
experience (DMFT >1). 63% of participants suffered from
untreated caries (DT>1), and the prevalence rate for
MT 21 was 86.23%. However, only 21.74% of participants

Variables 35-44yold 55-64y old 65-74y old Total sample
n(N=3674) % n(N=3769) % n(N=3540) % n(N=10,983) %
Gender
Male 1853 5044 1918 50.89 1828 51.64 5599 50.98
Female 1821 49.56 1851 49.11 1712 4836 5384 49.02
Regions
East 1202 3272 1260 3343 1142 3226 3604 3281
Middle 979 2665 1011 2682 964 2723 2954 269
West 1493 4064 1498 3975 1434 4051 4425 40.29
Urban or rural area
Urban area 1851 5038 1926 5110 1841 5201 5618 51.15
Rural area 1823 4962 1843 4890 1699 4799 5365 48.85
Education
Primary school or lower 793 2158 1634 4335 2049 57.88 4476 40.75
Middle school 1377 3748 1282 3401 1059 2992 3718 33.85
High school or higher 1504 4094 853 2263 432 1220 2789 2539
Basic Medical Insurance
UEBMI 1301 3541 1275 3383 1172 33.11 3748 3413
URBMI 422 1149 461 1223 465 13.14 1348 12.27
NRCMI 1789 4869 1911 50.7 1745 49.29 5445 49.58
Annual household income per capita (Yuan)*  15783.29 (16385.83) 14047.88 (17118.24) 13878.76 (14822.69) 14573.90 (16182.87)
Sweet consumption
Never or rarely 899 2447 1379 36.59 1418 4006 3696 33.65
1-3 times a month 1190 3239 1215 3224 1050 2966 3455 31.46
Once a week or more 1585 4314 1175 3118 1072 3028 3832 34.89
Toothbrushing Frequency
Less than once a day 252 6.86 535 1419 656 1853 1443 13.14
Once a day 1670 4545 2055 5452 1775 50.14 5500 50.08
Twice a day or more 1752 4769 1179 31.28 1109 3133 4040 36.78
Smoking
Yes 1025 2790 1067 2831 857 2421 2949 26.85
No 2649 7210 2702 7169 2683 7579 8034 73.15
Chronic disease
No 3120 8443 1880 4988 1327 3749 6309 5744
Yes 572 1557 1889 5012 2213 6251 4674 42.56
Nationality
Han 3286 8944 3449 91.51 3226 91.13 9961 90.69
Minority 388 1056 320 849 314 8.87 1022 9.31

2 demonstrated in mean (standard deviation) for annual household income per capita
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Table 2 Mean (SD) scores of D, M, F and DMFT

DT (SD) MT (SD) FT (SD) DMFT (SD)
35-44y 1.57(2.51) 2.39(2.32) 0.56(1.42) 4.52(3.95)
55-64y 2.39(3.24) 5.63(6.14) 0.50(1.38) 8.52(7.12)
65-74y 3.24(4.12) 9.37(8.69) 0.50(1.42) 13.11(9.32)
Total sample 239(341) 5.75(6.86) 0.52(1.41) 8.66(7.92)

Table 3 Concentration indices of DMFT, DT, MT and FT

DMFT DT MmT FT
(95% CI) (95% ClI) (95% Cl) (95% Cl)
35-44y  -0.002 -0.103™ 0016 0202
(-0022,0018)  (-0.139,-0.068)  (-0.006, (0.146,
0.038) 0.258)
55-64y  -0.038"" -0.100™" 0038 0.255™
(-0057,-0.018)  (-0.131,-0688)  (-0.064, (0.187,
-0.011) 0.322)
65-74y  -0039" -0.088™ -0.042™ 0372™
(-0.056,-0.023)  (-0.117,-0.058)  (-0.064, (0301,
-0.020) 0.443)
Total -0.060™" 0123 -0.065™ 0.249™
sample  (:0073,-0.047)  (-0.142,-0.103)  (-0.082, (0.210,
-0.047) 0.288)
***pP<0.001

received caries restoration. The basic dental caries char-
acteristics of participants in this study are shown in
Table 2. The mean (standard deviation [SD]) scores of D,
M, F and DMFT of the total sample (adults aged 35-74
years) in this study were 2.39 (3.41), 5.75 (6.86), 0.52
(1.41) and 8.66 (7.92), respectively. The average scores of
DT, MT, and DMFT increased with age.

Table 3 displays the CIs of DMFT, DT, MT, and FT of
the total sample for each age group. The results showed
that the DMFT of the total sample was concentrated in
the disadvantaged population. The CI for DMFT for
adults aged 35-44 years was not statistically significant,
and the concentration curve (Fig. 1) was close to the per-
fect equal line, indicating that the distribution of DMFT
was nearly equal. The CIs for DMFT for adults aged
55—-64 and 65-74 years were similar and significantly
negative, suggesting that DMFT were concentrated
among poor individuals.

As depicted in Fig. 1, the concentration curves for
DT for all age groups were located above the perfect
equal line, indicating a disproportionate concentration
of untreated dental caries among disadvantaged adults.
Additionally, the concentration curve for FT was below
the perfect line, which showed the pro-rich inequality. At
the same time, the CI for FT for adults aged 65-74 years
was higher than in other age groups, indicating greater
inequality in that age group. The CI for MT for adults
aged 35-44 was not statistically significant, whereas the
CI for other age groups was significantly negative, sug-
gesting pro-poor inequality (Table 2).
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Fig. 1 Concentration curves of DT, MT, FT, and DMFT. a Concentration
curves of DT. b Concentration curves of MT. ¢ Concentration curves of FT.
d Concentration curves of DMFT.

Table 4 displays the detailed results of the decompo-
sition analyses of socioeconomic inequalities in DMFT
across different age groups. For adults aged 35-74 years,
age was the largest contributor, reflecting the unequal
distribution of the DMFT index between individuals
across different age groups. The other driving factors
included educational achievement (29.94%), frequency of
teeth brushing (24.54%), income level (19.05%), and type
of basic medical insurance (15.34%). To further explore
the contribution of socioeconomic factors to inequality,
the CI of DMFT for adults aged 55-64 and 65-74 years
were decomposed separately. Education attainment,
frequency of toothbrushing, and basic medical insur-
ance type were the three most dominant contributors to
socioeconomic inequality in DMFT among adults aged
55-64 and 65-74 years, with varying degrees for the two
age groups. The contributors to inequality for the 55-64
age group rank as follows: frequency of teeth brush-
ing, education attainment, and basic medical insurance
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type, which accounted for 40.28%, 40.06%, and 38.61%
of the total inequality, respectively. The frequency of
teeth brushing, accounting for 39% of the total inequal-
ity, contributed most to the inequality among adults aged
65—74 years. Moreover, education attainment and basic
medical insurance type explained 20.53% and 24.48% of
the variance, respectively. On the other hand, income
contributed 18.93% of the total inequality among adults
aged 55—64 years and 14.99% among adults aged 65-74
years. The frequency of sweet consumption had a nega-
tive contribution in all three age groups, indicating that it
decreased pro-poor inequality for DMFT. The region had
a negative contribution in both age groups (adults aged
55—64 and 65-74 years), while residential location (urban
or rural) made a negative contribution (-25.69%) in adults
aged 55—64 years but a positive contribution (1.93%) in
older adults aged 65—74 years. According to the sensitiv-
ity analyses, the findings were robust.

Discussion

In this cross-sectional analysis, the concentration
index was utilized to investigate socioeconomic-related
inequalities in dental caries and decomposition analysis
identified the factors contributing to these inequalities.
The results confirmed the presence of significant inequal-
ities in oral health and found that DMFT in the over-35
population in China were concentrated among socio-
economically disadvantaged adults. Further decompo-
sition analysis of the results showed that age, education
level, teeth brushing frequency, income, and insurance
type substantially contributed to the inequality. Previ-
ous studies suggested similar patterns of socioeconomic
inequality in dental caries among adults in developed and
developing countries [8, 13, 27]. Lower socioeconomic
status is significantly associated with a greater risk of
having any caries experience [5]. In addition, in our study,
the CI for DMFT adults aged 55-74 years was negative,
while that for adults aged 35-44 years was not statisti-
cally significant, suggesting that there is significant socio-
economic inequality in dental caries among adults aged
55 and over in China. A study by Liyan Wang et al. also
found that middle-aged and older Chinese individuals
with lower income and education levels were more likely
to have dental caries [28].

Caries experience is a function of both caries preva-
lence and dental service utilization. The mean DMFT
score in our study encompassed a larger portion of
decayed teeth and missing teeth but a smaller portion
of filled teeth. Moreover, DT was concentrated in dis-
advantaged populations, while FT showed a pro-rich
inequality in all age groups. A previous study provided
comparable results to this finding, where social gradients
in untreated dental disease in children and adults were
reported [29]. Disadvantaged individuals are more likely
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to show symptoms of dental pain and damaged teeth. In
line with previous studies [17], our study indicated that
people from a higher socioeconomic background receive
more restorations than those of lower SES. A study
conducted by XU found that dental service utilization
was disproportionately concentrated in wealthier Chi-
nese adults [30]. Lower dental service utilization might
lead to accumulations of untreated dental conditions or
advanced disease diagnosis. Additionally, the inequal-
ity of FT among people aged 65—-74 was greater than in
other groups. Treatment costs, mobility and transporta-
tion difficulties may add a substantial barrier to dental
service utilization for older people [3].

After decomposing the CI of the total sample, it was
observed that considerable inequality was attribut-
able to age, which was a crucial factor in dentition and
reflects the cumulative damage to oral health over time.
The youngest and oldest groups were three generations
apart, having very different lifetime exposures. This find-
ing was consistent with the finding that significant socio-
economic inequality was associated with DMFT among
adults aged 55-74 years, while the CI for DMFT among
adults aged 35-44 years was not statistically significant.
Previous studies also indicated that older individuals with
low SES had a higher severity of DMFT [28]. The effects
of the rest lifetime of inequality for the current genera-
tion of older people have been exposed. Considering the
current aging process in the Chinese population, more
attention in dental health care should be paid to seniors,
especially those with disadvantaged backgrounds.

The decomposition results indicated that SES, such
as household income and education level, was the pri-
mary determinant of socioeconomic-related inequality
in DMFT among adults in China. A low income pre-
vents people from accessing material benefits and ser-
vices conducive to good health [31]. An unbalanced diet
containing sugars and added fats, usually less expensive
and more readily available in poor neighborhoods, can
contribute to dental caries [2]. Cultural norms and edu-
cational background influence people’s health choices
and behaviors [32]. In this study, education level played
a prominent role in explaining inequalities in DMFT
among adults in China. A series of studies have found
that education consistently remains a vital contributor to
inequalities in oral health, dental caries and dental ser-
vice utilization [13, 17, 30]. Educational level frequently
foreshadows the type of job, income, and general knowl-
edge one could have [33]. Higher educational background
generally raises awareness of access to preventive mea-
sures such as teeth cleaning habits, dental service utiliza-
tion, and avoiding a high-carbohydrate diet [32, 34].

In addition to SES, toothbrushing frequency was
a marked contributor to inequality in DMFT among
adults in China. A systematic review found that people
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Table 4 (continued)

Total sample (35-74 years old)

65-74 years old

55-64 years old

%

Contribution

0.0086
-0.0600

% Elasticity

Contribution

0.0009

% Elasticity

Contribution

-0.0031
-0.0380

Elasticity

Variables

-14.72
100.00

0.21

7.87

Residual term

Total

(2023) 23:372

100.00

-0.0393

100.00

Aggregated contributions are in bold

Abbreviations: NRCMI, New Rural Cooperative Medical Scheme; UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical Insurance

Ref, reference group

# Natural log of annual household income per capita was calculated in the regression
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who brushed their teeth infrequently had a higher risk
for caries than those who brushed frequently [35]. This
suggests that dental caries may be largely determined by
healthy and effective oral health care behaviors, such as
oral hygiene habits and self-maintenance oral health. The
study confirmed that education and toothbrushing fre-
quency were significant determinants of socioeconomic
inequality in DMFT among adults in China. The signifi-
cance of good oral hygiene habits and oral health aware-
ness cannot be overemphasized. While directly reducing
social inequalities may be impossible, enhancing policies
that directly raise dental awareness and knowledge of
good oral health to promote oral health may be a more
desirable solution.

In addition, this study suggested that the type of insur-
ance was a marked contributor to the pro-poor inequal-
ity in dental caries. China has been trying to build up a
universal public health insurance system for everyone by
providing adequate health services at an affordable price.
The Chinese government implemented a new round of
health system reforms in 2009. There are three major
public health insurance plans covering 90% of citizens
in China. The NCMS covers rural residents, the UEBMI
covers employees and retirees, and the URBMI provides
coverage to children, students, seniors, and unemployed
residents in urban areas. However, UEBMI and URBMI
only cover basic dental health care costs, such as tooth
extraction, caries restoration with amalgam or low-qual-
ity composite resin, and several other simple dental pro-
cedures. Over 85% of dental expenditures are not eligible
for insurance reimbursement [36]. Insurance systems
should help supply access to dental services for all resi-
dents and reduce health inequity. However, the results
showed that the type of insurance affects the distribution
of dental caries in the population. It contributed a posi-
tive percentage and increased inequality in dental caries.
This may be related to the classification of the insurance
system in China based on urban-rural status, which is
essentially differentiated based on SES. Moreover, the
limited insurance coverage of dental expenditures dis-
courages people from seeking dental care services that
can reduce socioeconomic inequalities in oral health. A
previous study also found that the present basic medi-
cal insurance system in China contributed to socioeco-
nomic-related inequality in dental utilization [30]. Thus,
the Chinese health care insurance system has room for
improvement, especially in dental care.

In recent years, China has begun to make an enormous
amount of effort to achieve health equity including oral
health, and has put forward a series of policies, such as
the Healthy China 2030 Normative Outline (2016) and
China’s Medium- and Long-Term Plan for the Prevention
and Treatment of Chronic Diseases (2017-2030) (2017).
The current study is the first to quantify and provide an
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overview of socioeconomic inequalities in dental caries
among adults aged 35 and over in China. A concentra-
tion index and decomposition analysis were employed
to comprehensively and systematically investigate socio-
economic inequalities in dental caries among Chinese
adults. This study delved into the understanding of the
relevant factors associated with dental caries inequality
and provides evidence for further policymaking to reduce
oral health inequality. In addition, the results of this
study provide valuable information to form guidelines for
evaluating current policies in China, such as the National
Nutrition Program (2017-2030) and the Healthy China
2030 Plan, to assure better and more efficient future
policies.

This study should be interpreted in terms of some
limitations. First, since the study was conducted in a
cross-sectional manner, causal relationships cannot be
determined between explanatory variables and DMFT
scores. Second, information on several related variables
was obtained through self-reports or questionnaires,
which could involve recall bias. Third, the DMFT score
and its socioeconomic inequality can be influenced by
more factors than the ones we have discussed.

Conclusions

The results confirmed the presence of significant inequal-
ity in oral health and found that dental caries among the
over-35 population in China was concentrated in socio-
economically disadvantaged adults. Further decompo-
sition analysis of the results showed that age, education
level, toothbrushing frequency, income and type of insur-
ance substantially contributed to this pro-poor inequality.
The results of decomposition analyses were informative
for policymakers attempting to develop targeted health
policy recommendations to reduce dental caries inequal-
ities in China. Recommendations include implementing
appropriate and targeted education programs for differ-
ent socioeconomic groups and extending oral health pro-
motion and education activities across the entire lifespan.
Further attention should be given to oral health care for
the elderly population, especially those who are poor.

List of Abbreviations

DMFT Decayed, missing and filled Teeth

DoT Decayed teeth with crown or root caries
MT Missing teeth due to caries or other reasons
FT Filled teeth without any primary or secondary caries
cl Concentration index

SES Socioeconomic status

PPS Probability proportional to size

CPI Community Periodontal Index

UEBMI  Urban Employee Basic Medical Insurance
URBMI Urban Resident Basic Medical Insurance
NCMS New Rural Cooperative Medical System

SD Standard deviation
95% Cl  95% Confidence Interval
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