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Abstract

Objective To analyze the prevalence and years lived with disability (YLD) from dental caries among
children and adolescents and the time trends over the past two decades in Sichuan province, the largest
province in west China.

Methods Based on the Global Burden of Disease Study 2015 (GBD2015), which systematically
assessed the epidemiological characteristics of major diseases and their transitions by country and
region from 1990 to 2015, we extracted the estimated results for China. We then used the Bayesian
meta-regression method to estimate the sex- and age-specific prevalences and YLDs from dental caries
among children and adolescents under 15 years old in Sichuan province and compared them with global
and national indicators for the same period.

Results In 2015, there were almost 6 million cases of dental caries in children and adolescents (aged < 15
years) in Sichuan province, accounting for 6% of the total cases in China. For children under 5 years, the
prevalence of deciduous caries was 55.9%, and the YLDs value was 10.8 per 100,000, while it was 24.3% and
5.1 per 100,000 respectively among 5- to 14-year-olds; for those aged 5 to 14 years, the prevalence of
permanent caries was 21.5%, and the YLDs value was 11.5 per 100,000. From 1990 to 2015, the prevalence
of dental caries for children under 5 years increased substantially, by 16.2%, and the YLDs increased by
8.7%. Among those aged 5 to 14 years, the prevalence increased and the YLDs decreased.

Conclusion Dental caries remains a huge health burden in Western China. In contrast to the global and
national data, the trend has increased rapidly over the past 25 years in this region. This work provides
suggestions for the prevention and control for oral health in China with the policy of two-child.
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INTRODUCTION

s one of the most prevalent diseases
Aamong children and adolescents, dental
caries is characterized by lifelong
progressive and cumulative outcomes and affects
approximately 80% of the world’s population[H].
Dental caries is preventable and treatable; however,
it has been ignored by the public or perceived as low
priority in policy discussions', especially in
low-income communities. Although the prevalence
of dental caries is decreasing in developed
countries[S], it continues to increase in most
developing countries®. It is important to understand
the levels and trends of dental caries in children and
adolescents, who are in the early stages of life, and
to introduce effective measures to assess and reduce
the burden of disease!”.

China has experienced rapid socio-economic
growth in the past decades; however, the dental
caries situation in China remains similar to that in
developing countries, with a high prevalence and
low treatment rate®. Sichuan has the largest
population in west China, and children and
adolescents account for 16% of the province’s
populationlg]. The prevalence of caries and health
loss due to dental caries for children and adolescents
in Sichuan is an important factor not only in
governmental investment and planning for dental
services but in public health practitioners’ and
dentists’ delivery and practice of dental services.

The Global Burden of Disease Study 2015 (GBD
2015) is a comprehensive effort to assess summary
measurements of population health worldwide. It
provides systematic and comparable estimates of
the burden from diseases and injuries and their
disabling consequences at the national and
sub-national levels from 1990-2015".

In this study, we report the prevalence of and
years of life lost due to disability (YLD) from both
deciduous and permanent caries in children and
adolescents under 15 years old in Sichuan from 1990
to 2015. Additionally, we compare those figures with
the estimates for China as a whole and with global
indicators during the same period.

MATERIALS AND METHODS

Overview

The detailed methods of the GBD 2015 study
have been published previously“’S’lo'”]. Briefly, the
GBD 2015 study comprehensively assessed the

burden of all major diseases and injuries for 195
countries by age, sex, cause, year and geography
from 1990 to 2015 using a wide range of updated
and standardized analytical procedures. Based on
the GBD 2015 study, the present work extracted the
Chinese estimates by province and analyzed the
prevalence of dental caries in Sichuan, in western
China. Additionally, the present study determined
the corresponding YLDs since dental caries mainly
affects quality of life and rarely has fatal outcomes.

Data Sources

The data sources used in the GBD 2015 for the
Chinese estimates mainly included the China World
Health Survey 2002™?, the second national survey of
the oral health status of children and adults in
China™, studies regarding the prevalence of dental
caries and its factors among Chinese provinces[14'18],
studies of the effectiveness of certain caries
prevention programs“g'zol, and other published
scientific literature™. The incidence, prevalence,
risk rate, risk factors, covariates and other useful
data regarding dental caries were extracted for
further analyses. The data analysis was strictly
controlled to ensure reliability and quality, which
were examined with 3 independent systematic

L [22)
reviews .
Disability Weights

The disability weights used in the GBD 2015 for
all nations and sub-nations were based on the results
of household and open internet surveys in 9 countries
(Bangladesh, Indonesia, Peru, USA, Tanzania, Hungary,
Italy, the Netherlands, and Sweden). All the
participants were aged 18 years or older®,

Prevalence and YLD Estimate

Prevalence and YLD were estimated by age, sex,
cause, and year. The Bayesian meta-regression
method was applied to estimate the outcomes of
oral disease, including prevalence estimates and
uncertainty distribution, between 1990 and 2015.
DisMod-MR, a Bayesian meta-regression tool
developed for the GBD 2010, was used to analyze
the prevalence. YLDs were calculated as the
prevalence (frequency) times the disability weight of
the associated sequelae (severity) times the duration
of symptoms. National estimates should be
calculated first, and provincial estimates should be
based on the national estimates. This
technological process has been described in detail
elsewhere!™.
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RESULTS

In 2015, over 2 million children under 5 years of
age suffered from deciduous caries, and the
prevalence was 55.9% in Sichuan. Moreover, almost
4 million children aged 5 to 14 years had dental
caries, and the prevalences of deciduous and
permanent caries were 243% and 21.5%,
respectively (Table 1 and Table 2).

We compared the sex-specific trends of cases
and prevalence from 1990 to 2015 in Sichuan (Table
3) and found that male indexes were consistently
higher than the female indexes in the deciduous
caries group, but the situation was reversed for
permanent caries. The number of dental caries cases
decreased gradually in both males and females over
the 25-year period. The prevalence of deciduous
caries in children under 5 increased over the 25-year
period, but the rate of caries in 5- to 14-year-olds
fluctuated. For permanent caries, the rate remained
stable for both males and females.

Regarding YLDs, the value was higher for

permanent caries than for deciduous caries (Table 3).

The rates of deciduous caries were nearly the same
for males and females; however, for permanent
caries, the female indexes were higher than male
indexes.

From 1990 to 2015, the overall prevalence of
and YLDs for dental caries among children under 15
years changed in different ways for the world, China
and Sichuan (Tables 1 and 2). Among children under
5 years of age, the prevalence of deciduous caries in
Sichuan increased by 16.2%; globally and in China,
however, the prevalence changes were 0% and 9.4%,
respectively. In addition, the YLDs in Sichuan
increased by 8.7%, whereas YLDs decreased by 2.3%
globally and increased by 0.8% in China. Among 5- to
1l4-year-olds, YLDs due to permanent caries
increased by 3.2% in Sichuan, while globally, it
increased by 0.9%, and in China, it decreased by
1.9%. The YLDs worldwide, in China and in Sichuan
decreased by 3.1%, 8.1%, 2.9%, respectively, and the
total prevalence and YLDs decreased.

DISCUSSION

The burden of oral diseases in populations
worldwide has previously been reportedm], but in
this study, we focused on children and adolescents
under 15 years of age and the major oral health
problem in this age group. Dental caries is the most
important cause of tooth loss in children” and the

greatest risk factor for developing further tooth
decay[“]; furthermore, it is closely related to
periodontal disease and other oral disorders in later
life!® 2", Although dental caries rarely results in
serious consequences, it may still cause severe harm
in the forms of pain, injury, infection, malnutrition,
psychological problems, and impaired social
interactions®®. Thus, it is important to provide
prevention and timely treatment. Although many
chronic diseases cannot be easily detected and cured,
dental caries is preventable and curable in the early
stages[29'31].

This study revealed that there the number of
caries cases is large and rapidly increasing in Sichuan.
Therefore, more effective determinations of
different age- and sex-related differences should be
performed to reduce the burden of oral disease in
children and adolescents in the future®®. Since
water fluoridation is not conducted in Sichuan, the
use of fluoridated toothpaste seems to be an
effective and feasible method for addressing the
challenges of caries in children. The data shows male
indexes were consistently higher than female
indexes for deciduous caries, while the results were
reversed for permanent caries. These findings are
similar to those of the third national epidemiological
survey of oral health status in China®®. The reason
could be more frequent tooth brushing and reduced
sugar intake among females under 5 years of age
and increased sugar intake and lower awareness of
oral hygiene among females aged 5 to 14 years. With
increased age, oral health awareness also
strengthened, and the total prevalence of dental
caries decreased. Given the poor dexterity of
children, parents/teachers should pay more
attention to children’ oral hygiene. The increasing
prevalence and low treatment rate of caries also
reflected the ignorance of parents/teachers and the

The GBD 2015 data for Sichuan in west China
shows that the prevalence of dental caries increased
rapidly over the past 25 years in this province
compared with the worldwide rates and the those of
China as a whole. Furthermore, Sichuan had the
highest increase in YLDs among children under 5
years of age and the lowest decrease in YLDs among
children aged 5 to 14 years. The differences in these
rates could be due to social, economic and lifestyle
transformations®®,  increases overweight and
obesity among children®>*", poor oral health
services™ and public ignorance regarding dental
health, which can lead to more untreated dental caries.
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Table 3. Prevalence and YLDs Attributed to Dental Caries by Sex among Children under 15 Years of Age, 1990 to 2015, in Sichuan

2015 % change

YLDs Rate (100 K)

YLDs
1990 2015 % change 1990
104

% change

Prevalence (%)
2015

1990
50.2

% change

No. of Cases (millions)
2015

1990

Sex

Age

Type

5.9
(-8.7to

11.0
(4.8 to
21.4)

-56.3
(-62.3 to

2.5
(1.1to

5.8
(2.5to

5.9

57.1
(47.2to

-56.3
(-60.0 to

1.1
(0.9to

2.4
(1.9to

Male

Under 5

DC

(4.5to
20.3)

(40.1to

years

(-3.0t0 18.7)

24.1)

-48.8)

4.9

11.3)

-51.0) 59.4) 65.6)

1.

2.9)
2.1
(1.6 to

12.1
(-6.7 to

10.7
(4.6 to
20.6)

0.9 54.0 45.9 54.7 12.4 4.9 2.2 54.1 9.6
(-59.6 to (44.2 to (1.0to (-61.8 to

(0.8 to

Female

(2.0to (4.0to

9.8)

(35.4 to

(-1.4 t0 32.6)

38.7)

-43.2) 19.3)

4.3

1. -45.7) 57.0) 62.7)
25

2.6)

9.9
(-25.0 to

5.1
(2.1to

10.5)

5.6
(2.3to
12.0)

-42.5
(-52.2 to

25
(1.0to

4.4

(1.8to
9.4)

-10.1

241
(17.9 to

A

427
(-50.1to

1.1

(0.8 to

1.9
(1.4to

Male

5-14
years

(18.5to

(21.7t00.9)

7.0)
-3.4

(-19.1 to

-31.8)

5.2)

32.6) 31.2)

-35.7)

1.

2.4)

5.1
(2.2 to

10.7)

5.3

-39.6
(-49.4 to

2.4

(1.0to

3.9

(1.6to
8.3)

-3.3

24.4
(18.6 to

23.7

-39.5
(-45.9 to

1.0

(0.8 to

1.7
(1.2to

Female

(2.2 to
11.3)

(17.7to0

(-13.5t0 7.5)

14.2)

-28.5)

4.9

31.4) 31.6)

-32.7)

1.

2.2)

3.2
(-16.1 to

10.3
(4.3t0
21.2)

10.6

-38.3
(-46.5 to

51
(2.1to

8.3
(3.4to

-3.8

19.3
(14.5 to

18.7

-38.7
(-44.5 to

0.9
(0.6 to

1.4
(1.0to

Male

5-14
years

PC

(4.3to
21.4)

(14.0to

(-13.0t0 5.7)

9.6)

-30.2)

10.6)

16.8)

-32.6) 24.7) 25.9)

1.

1.8)
1.6
(1.2to

25
(-14.2 to

12.9
(5.2to
25.7)

13.2

-39.0
(-46.3 to

59
(2.4t0

9.7
(4.1t0
19.6)

-3.0

24.0
(18.2to

-39.3 23.2

(-44.6 to

1.0
(0.8 to

Female

(5.6 to
26.6)

(17.7to
30.0)

(-11.5 to 6.6)

9.9)

31.2)

11.8)

31.2)

-33.3)

1.3)

2.1)

Note. Abbreviations: DC, Deciduous caries; PC, Permanent caries.

The decline in YLDs due to permanent caries in China
could partly be related to the children’s dental caries
prevention projectm] that began in some cities in
central and western China in 2009. Free pit and
fissure sealants were provided for permanent teeth
for children aged 7 to 9 years, fluoride was provided
for deciduous teeth for children aged 3 to 6 years,
and oral hygiene education was offered in the
implementation areas and gradually expanded to the
entire nation. As of 2015, the project has been
implemented in nearly 50 counties, accounting for
27% of the area of Sichuan province; still, the
number of children served and the scope of the
project are inadequate, especially in ethnic minority
areas. Additionally, the declines in both prevalence
and YLDs in relation birth-rate decreases could be
changed by the Chinese two-child policy
implemented in 2016.

According to the ‘Health China 2030’ plan, the
prevalence of dental caries in children under 12
years should be kept below 25%, and every person
has the right to have a healthy mouth!®,

However, our findings indicate that this goal is
difficult to achieve. This conclusion is further
supported by a recent study showing that the
burden of disease attributed to dietary risk factors,
tobacco smoking, alcohol use and physical inactivity
continued to increase from 1990 to 2010“*.

The study took advantage of the data from the
GBD 2015, which used an integrated modeling
method that made the findings comparable.
However, this study shares many limitations with the
GBD study[G’H], such as the relatively high 95%
uncertainty interval for quantities, the
less-than-comprehensive data sources used to
estimate oral diseases, and the failure to consider
some national sources of oral health data. For China,
the GBD 2015 does not include data from the
Chinese children's dental project or internal data
from the education system, which may impact the
accuracy of the data and underestimate the burden
of oral disease™. These oversights remind us that it
is necessary to establish an oral health surveillance
system throughout the whole nation. In addition,
whether the GBD’s disability weighting based on 9
countries and a network survey is applicable for
China remains questionable.

CONCLUSION

Overall, the results for western China show that
the prevalence of dental caries increased
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significantly over the past 25 years compared to
global and national data. The YLDs for children under
5 years of age increased, while they decreased for
children aged 5 to 14 years old. Given the recent
introduction of the two-child policy in China, the
number of dental caries cases could increase. These
factors point to the need for greater efforts to
relieve the burden of oral disease in children and
adolescents. It will be helpful to establish a national
oral health surveillance system to track trends and
service needs.
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