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PEER REVIEWED 

Differences in the prevalence of overweight/obesity among children and adolescents in the 30 mainland provinces of China in 1985, 1995, 2000, and 2005. Data
were stratified by sex and year. Data were derived from 4 waves of the Chinese National Survey on Student’s Constitution and Health (5). Areas with no color were
not included in the survey. Overweight/obesity was defined as body mass index ≥85th percentile (6).
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Background
Obesity poses a threat to public health worldwide, and its preval-
ence  has  increased  rapidly  in  some  developing  countries  (1).
Childhood obesity is especially deserving of the attention of the
public health community, because it impairs the cognitive, behavi-
oral, and social-emotional development of children and tends to
persist  into adolescence and adulthood (2,3).  Identifying geo-
graphical disparities and clusters of prevalence is important for un-
derstanding the causes of childhood obesity and for designing and
targeting interventions in areas of most need. The prevalence of
childhood obesity has increased remarkably in China in the past 3
decades. This increase may be due to policy, socioeconomic, en-
vironmental,  and  lifestyle  changes  that  occurred  from  1985
through 2005 (4). We used available data from 4 waves of the
Chinese National Survey on Student’s Constitution and Health
(CNSSCH) to examine spatiotemporal variations in the preval-
ence of childhood obesity during that period.

Data Sources and Map Logistics
Data on the combined prevalence of overweight/obesity among
children in each province of China were derived from 4 waves of
CNSSCH, in 1985, 1995, 2000, and 2005 (5). The CNSSCH sur-
vey was jointly conducted by the Ministry of Education, the Min-
istry of Health, the Ministry of Science and Technology, the State
of Nation Affairs, and the State Sports General Administration in
China. To date, it is the largest representative health survey of
school-aged children and adolescents in China. The sample in-
cludes Han children and adolescents aged 7 to 18 in 30 mainland
provinces, except Tibet, where Han Chinese do not constitute an
ethnic majority. Data for Qinghai Province in 1995 were missing.
Hainan Province and Chongqing City became independent admin-
istrative  units  of  Guangdong Province  (in  1988)  and  Sichuan
Province (in 1997), respectively, so they shared the same preval-
ence with the units they belonged to before independence.

Overweight and obesity were defined according to age–sex-specif-
ic body mass index (BMI) cutpoints. We used standards set by the
China Obesity Working Group: BMI from the 85th percentile to
less than the 95th percentile was used to define overweight and
BMI in the 95th percentile or greater was used to define obesity
(6). We categorized prevalence of overweight/obesity into 8 cat-
egories (≤0.5%, >0.5% to 1.0%, >1.0% to 2.0%, >2.0% to 4.0%,
>4.0% to 6.0%, >6.0% to 9.0%, >9.0% to 12.0% and >12.0%).

We stratified the prevalence of overweight/obesity by sex and
province and mapped it for each wave by using ArcGIS version
10.6.1  (Esri).  We analyzed the  temporal  trend of  overweight/
obesity prevalence in each province separately for boys and girls,

and we examined the significance of temporal changes by using
the χ2 test in SPSS version 18.0 (IBM Corp). We examined the
spatiotemporal clustering patterns of province-level prevalence for
the 4 waves of data in SaTScan version 9.6 (Martin Kulldorff and
Information Management Services Inc), and we used the Bernoulli
model for the probability model. We set up the program to search
for  areas  of  an  exceptionally  high  prevalence  of  overweight/
obesity, with a radius of up to 500 km. To ensure that the 500-km
radius was not restricted, a cluster was allowed to contain up to
50% of the population at risk of overweight/obesity in China. A
limitation of the map was that it was subject to changes in spatial
scale, usually described as the modifiable areal unit problem (7).

Highlights
We found large regional differences in the prevalence of over-
weight/obesity among children and adolescents in China, and we
found changes in patterns over time. In 1985, the prevalence of
overweight/obesity among boys was highest in Beijing (2.9%),
followed  by  Shandong  (1.9%),  Tianjin  (1.7%),  and  Shanghai
(1.7%),  and  lowest  in  Guangxi  (0.2%),  followed  by  Qinghai
(0.2%) and Guangdong (0.3%). We found a similar pattern among
girls  in  the  same year:  the  prevalence  was  highest  in  Beijing
(3.0%), followed by Tianjin (2.2%), Hebei (2.1%), and Shandong
(2.1%),  and lowest  in  Guangdong (0.5%),  followed by Fujian
(0.6%) and Guangxi (0.7%). In 1995, 3 municipalities (Beijing,
Tianjin, and Shanghai) were also province-equivalent units with
the highest prevalence of overweight/obesity among both boys
(Tianjin,  10.4%;  Shanghai,  8.7%;  Beijing,  8.2%)  and  girls
(Tianjin, 7.4%; Beijing, 7.0%; Shanghai, 5.5%). The prevalence of
overweight/obesity was still high in Shandong (boys, 7.5%; girls,
4.9%) and Hebei (boys, 7.4%; girls, 5.0%). Guangxi (boys, 1.7%;
girls, 1.3%) and Guangdong (boys, 1.8%; girls, 2.1%) remained
among  provinces  with  the  lowest  prevalence  of  overweight/
obesity. Hainan, joining the survey in 1995, had a very low preval-
ence of  overweight/obesity among both boys (1.8%) and girls
(1.3%).

In 2000, the prevalence of overweight/obesity was highest among
both sexes in Beijing (boys, 13.0%; girls, 8.6%). In Shanghai, the
prevalence was higher among boys (11.3%) than girls (6.5%), and
in Tianjin, the prevalence was higher among girls (7.9%) than
boys  (7.4%).  Shandong (boys,  13.0%; girls,  7.9%) and Hebei
(boys, 12.5%; girls, 8.3%) remained among the provinces with the
highest  prevalence.  Qinghai  (boys,  2.8%;  girls,  1.8%)  and
Guizhou  (boys,  2.9%;  girls,  2.5%)  had  the  lowest  prevalence
among both sexes. In 2005, Tianjin was back among provinces
with the highest prevalence among both sexes (boys, 15.7%; girls,
10.0%), second only to Beijing (boys, 16.4%; girls, 10.1%). By
2005, the prevalence in Heilongjiang (boys, 14.7%; girls, 8.4%)
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had reached levels similar to those in Beijing and Tianjin, and the
prevalence remained high in Shanghai (boys, 14.6%; girls, 8.1%).
On the other end of the spectrum in 2005, Guizhou, Qinghai, and
Guangdong were consistently among the provinces with the low-
est  prevalence  among both  boys  (Guangdong,  5.6%;  Qinghai,
4.4%; Guizhou,  4.4%) and girls  (Guizhou,  3.9%; Guangdong,
3.2%; Qinghai, 2.7%).

The prevalence of overweight/obesity among both boys and girls
in all provinces increased during 1985–2005 (P < .001), and the
gap between the sexes widened. The prevalence was higher among
boys than girls in all provinces, except Shanghai, during the study
period.  The center of clustering regions of overweight/obesity
gradually shifted toward the southeast (moving from Beijing to
Shandong).

Action
This national map demonstrated, for the first time, the nationwide
spatiotemporal changes in childhood obesity at the province level
in China. It showed a clear growth trend in all provinces during
1985–2005, with the gap between boys and girls gradually ex-
panding. Factors such as socioeconomic status, behavioral pat-
terns,  and social  culture may have played a role in the rise of
obesity. With the development of China’s economy and changes
in policies, the variety and quantity of food have been greatly im-
proved, the fast food industry has grown rapidly, and children and
adolescents have had increasing amounts of pocket money (8,9).
These factors make it easier for children and adolescents to con-
sume excess food and beverages. Also, many policy, socioeco-
nomic, environment, and lifestyle changes took place during the
study period: for example, an increase in purchasing power and
availability of goods and services, the abolition of goods-ration-
ing systems, the importation of Western fast food, and growth in
car ownership. Future public health approaches in China should
use environmental and policy strategies to fight the expanding epi-
demic of childhood obesity, such as improving built environments
that encourage physical activity, establishing regulations on fast
food expansion and marketing, improving nutrition education, and
changing  social  norms  about  healthy  body  image  and  weight
through social marketing and media (10).

Acknowledgments
This  project  was  supported  in  part  by  the  United  Nations
Children’s Fund (Unicef 2018-Nutrition-2.1.2.3),  the National
Key  Research  and  Development  Program  of  China
(2017YFC0907200, 2017YFC0907201), and the State Key Labor-
atory of Urban and Regional Ecology of China (SKLURE2018-2-
5). Peng Jia, Director of the International Initiative on Spatial Life-

course Epidemiology (ISLE), thanks the Lorentz Center, the Neth-
erlands Organization for Scientific Research, the Royal Nether-
lands Academy of Arts and Sciences, the Chinese Center for Dis-
ease Control and Prevention, and the West China School of Pub-
lic Health in Sichuan University for funding the ISLE and support-
ing its research activities. No copyrighted materials were used in
the preparation of this article.

Author Information
Corresponding Authors: Youfa Wang, MD, PhD, Fisher Institute
of Health and Well-Being, Department of Nutrition and Health
Sciences,  College  of  Health,  Ball  State  University,  Muncie,
I n d i a n a  4 7 3 0 6 .  T e l e p h o n e :  7 6 5 - 2 8 5 - 5 9 6 1 .  E m a i l :
youfawang@gmail.com.  Peng  Jia,  PhD,  GeoHealth  Initiative,
Department  of  Earth  Observation  Science,  Faculty  of  Geo-
Information Science and Earth Observation (ITC), University of
Twente, Enschede 7500, Netherlands. Telephone: +31-5-3489-
4038. Email: jiapengff@hotmail.com.

Author Affiliations: 1GeoHealth Initiative, Department of Earth
Observation Science,  Faculty of Geo-Information Science and
Earth  Observation  (ITC),  University  of  Twente,  Enschede,
Netherlands.  2International  Initiative  on  Spatial  Lifecourse
Epidemiology (ISLE),  Enschede,  Netherlands.  3Global  Health
Institute,  School  of  Public  Health,  Xi’an  Jiaotong  University
Health Science Center, Xi’an, Shaanxi, China. 4Fisher Institute of
Health  and  Well-Being,  Department  of  Nutrition  and  Health
Sciences,  College  of  Health,  Ball  State  University,  Muncie,
Indiana.

References
NCD  Risk  Factor  Collaboration  (NCD-RisC).  Worldwide
trends  in  body-mass  index,  underweight,  overweight,  and
obesity  from  1975  to  2016:  a  pooled  analysis  of  2416
population-based  measurement  studies  in  128·9  million
ch i ld ren ,  ado lescen t s ,  and  adu l t s .  Lance t  2017 ;
390(10113):2627–42.

  1.

Daniels SR. The consequences of childhood overweight and
obesity. Future Child 2006;16(1):47–67.

  2.

Jia P, Li M, Xue H, Lu L, Xu F, Wang Y. School environment
and policies, child eating behavior and overweight/obesity in
urban China: the childhood obesity study in China megacities.
Int J Obes 2017;41(5):813–9.

  3.

Jia P, Xue H, Zhang J, Wang Y. Time trend and demographic
and geographic disparities in childhood obesity prevalence in
China — evidence from twenty years of longitudinal data. Int J
Environ Res Public Health 2017;14(4):E369.

  4.

PREVENTING CHRONIC DISEASE VOLUME 16, E160

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   DECEMBER 2019

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2019/19_0290.htm • Centers for Disease Control and Prevention       3



Song Y, Wang HJ, Ma J, Wang Z. Secular trends of obesity
prevalence  in  urban  Chinese  children  from  1985  to  2010:
gender disparity. PLoS One 2013;8(1):e53069.

  5.

Group  of  China  Obesity  Task  Force.  [Body  mass  index
reference  norm  for  screening  overweight  and  obesity  in
Chinese children and adolescents]. Zhonghua Liu Xing Bing
Xue Za Zhi 2004;25(2):97–102.

  6.

Hu Y, Wang F. Temporal trends of intraurban commuting in
Baton  Rouge,  1990–2010.  Ann  Assoc  Am  Geogr  2016;
106(2):470–9.

  7.

Li  M,  Xue H,  Jia  P,  Zhao Y,  Wang Z,  Xu F,  et  al.  Pocket
money, eating behaviors, and weight status among Chinese
children: The Childhood Obesity Study in China mega-cities.
Prev Med 2017;100:208–15.

  8.

Martinson ML, Chang YL, Han WJ, Wen J. Child overweight
and  obesity  in  Shanghai,  China:  contextualizing  Chinese
socioeconomic and gender differences. Int J Behav Med 2018;
25(1):141–9.

  9.

Wang Y, Xue H, Sun M, Zhu X, Zhao L, Yang Y. Prevention
and control  of  obesity in  China.  Lancet  Glob Health 2019;
7(9):e1166–7.

10.

PREVENTING CHRONIC DISEASE VOLUME 16, E160

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   DECEMBER 2019

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

4       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2019/19_0290.htm


