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Summary
By 2002, China’s prevalence of overweight and obesity among adults was 18.9
and 2.9%, respectively. The replacement of traditional Chinese diet with ‘Western
diet’, major declines in all phases of activity and increased sedentary activity are
cited as the main reasons explaining the rapid increase in overweight and obesity,
which bring major economic and health costs. The Nutrition Improvement
Work Management Approach was released in 2010. Overweight and obesity
prevention-related policies were added to national planning for disease prevention
and control. The Guidelines for Prevention and Control of Overweight and
Obesity of Chinese Adults and the School-age Children and Teenagers Over-
weight and Obesity Prevention and Control Guidelines in China were promul-
gated in 2003 and 2007, respectively. Few education programmes have been
implemented. Selected academic intervention research projects dominate with a
focus on reducing child obesity and promoting healthier diets; increasing physical
activity and reducing sedentary time; and facilitating changes in family, school,
social and cultural environments. Intervention samples are small and have not
addressed the increasing rates of obesity throughout the entire population. Gov-
ernment provision of effective policy measures, multisectoral cooperation and
increasing corporate social responsibility are keys to curbing the trend towards
overweight and obesity in China.
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Introduction

Overweight and obesity have become major public health
problems in China.

Although China’s rapid economic growth has led to
changes in dietary and physical activity (PA) patterns (1–6),
large inequalities remain as the burden of obesity has
shifted markedly to the lower-educated population (7), and
it is common to see problems of underweight, stunting and
micronutrient deficiencies, even with the prevalence of
overweight and obesity increasing (8–13). In the past
decades, obesity has increased dramatically in all age

groups. With a higher prevalence of nutrition-related
chronic diseases, a younger age of onset and increasing
medical costs, overweight and obesity have become major
public health problems and important disease burdens in
China (14–21). Prevention and control of overweight and
obesity are of great urgency for China.

The China National Nutrition and Health Survey
(CNNHS) data in 2002 indicated that the prevalence of
overweight and obesity among adults was 18.9 and 2.9%,
respectively. Between 1992 and 2002, the prevalence of
overweight and obesity among adults increased by 39.0
and 97.2%, respectively (22,23). Chinese people have a
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higher percentage of body fat compared with Westerners
at the same body mass index (BMI) (24,25), therefore
Chinese classifications of BMI ≥ 24 for overweight and
≥28 for obesity have been recommended based on the
data of the Chinese national survey, raising overweight
and obesity to 22.8 and 7.1%, respectively (8,23). China
Health and Nutrition Survey (CHNS) data indicated a
BMI increase of 1.2 in adults between 1993 and 2009,
with an increase of 67.0% in the prevalence of over-
weight, from 9.4 to 15.7%, and an increase of 168.0% in
the prevalence of obesity, from 4.0 to 10.7% (13,26,27).
The prevalence of obesity increased faster among men
than among women, with the prevalence equal in 2004
and higher in men thereafter. The epidemiology of obesity
among northeastern urban adults also showed that men
had a higher overweight and obesity prevalence than
women.

Chinese people are predisposed to central body obesity.
Several studies have found that waist circumference (WC)
or waist-hip ratios might be more sensitive indexes for
obesity in China though some studies show both BMI may
be more predictive than WC (28–30). Central obesity is
associated with a higher risk of incident hypertension.
Approximately two-thirds of the individuals with obesity
would be overlooked if WC were not measured. It is there-
fore urgent to emphasize the importance of WC as a meas-
urement to monitor the prevalence of obesity in China
(8,26,31,32). This issue is amplified by the rapid increases
in WC found at each BMI level in new research (Stern et al.,
unpublished data, see also (33)).

Children in China are also getting fatter. The increasing
prevalence of child and adolescent overweight and obesity
was documented in the CNNHS in 1992 and 2002. These
surveys reported that in 2002 the prevalence of overweight
and obesity in those aged 7 to 17 years was about 6% using
either the WHO or the Chinese classifications and that it
was much higher than in 1992 (34). A similar trend was
reported by the Chinese National Surveillance on Students’
Constitution and Health (CNSSCH), which showed that by
2000 the prevalence of childhood overweight and obesity
in the coastal cities had reached the average level found in
more developed areas (35). The CHNS reported that the
prevalence of overweight and obesity in children aged 7 to
17 using International Obesity Task Force cutoffs increased
from 5.2% in 1991 to 13.2% in 2006. The greatest
increase occurred among male children (36). Some prov-
inces, e.g. Shanghai, Beijing and Shandong, showed the
same trends in the prevalence of overweight and obesity
among both urban and rural adolescents. In 2000, the
prevalence of overweight and obesity in 7- to 12-year-olds
approached to 29% in boys and 15–17% in girls (37–41).
The epidemic of childhood and adolescent obesity repre-
sents the greatest health challenge, because the condition
continues into adulthood.

Increasing chronic disease and its
economic burden

Rapidly increasing overweight and obesity in China will
undoubtedly continue to push up the prevalence of chronic
disease (15,18). The 2002 CHNS indicated that, compared
with those with a normal BMI, the odds ratio (OR) for
adult hypertension and diabetes was 2.3 among the over-
weight and 4.0–5.0 among the obese. For overweight and
obese adolescents, the OR of having hypertension was 3.3
and 3.9, respectively, and their average systolic blood pres-
sure and diastolic blood pressure were about 10 and
5 mmHg higher than those of normal weight adolescents
(30,42). A 10-year cohort study showed that the relative
risk for coronary heart disease and ischaemic stroke was
1.3–2.0 (43).

The increased prevalence of chronic diseases has
increased their burden on the economy, and they have
become the most important economic burden in China.
According to the results of the third Health Services
Demand Survey in 2003, the direct medical costs attribut-
able to overweight and obesity amounted to RMB 21.1
billion Yuan (equivalent to US dollars $2.74 billion), which
is one-fourth of the total direct costs of hypertension, dia-
betes, coronary heart disease and stroke (14). The propor-
tion of medical costs attributable to chronic diseases
increased from 54% in 1993 to 63% in 2005. In 2009 the
WHO reported that it was about 69% in China (44).

Clearly the future economic burden of obesity will be
appalling unless timely action is taken. Nevertheless, China
faces a double nutrition problem. As the government tries to
decrease malnutrition, it must also control overweight and
obesity. The Ministry of Health is planning a national frame-
work for the prevention of chronic diseases with a particular
focus on the prevention of overweight and obesity.

Explaining the rapid increase in overweight
and obesity

Because of earlier experiences with long-term poverty and
famine, the Chinese traditionally believe that fatness is a
sign of happiness and abundance. These traditional beliefs
have not kept pace with the socioeconomic changes that
have led to a more secure food supply, overconsumption
and energy imbalance (45). In addition, because of the
one-child policy, the single child is the focus of attention for
the whole family, which may contribute to the overfeeding
of children.

Body fat increases when energy intake is consistently
greater than energy expenditure. Excess body fat and
obesity are the result of sustained positive energy balance.
In the past 20 years, China has seen a massive decrease in
daily PA and calories expended, but without a decrease in
food intake (5,6,8,46,47).
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Large shifts in access to technology have reduced work-
related energy expenditures in labour-intensive occupations
(48,49). For example, agricultural machinery has reduced
both labour intensity and labour time. More people work
in the less energy-intensive sectors, such as service and
manufacturing. Changes in transportation (50), leisure
activities and work in the home, such as cleaning, cooking,
and child care, have also reduced PA (49). Moreover, chi-
ldren’s PA levels have also decreased. Under great pressure
to achieve scholastically in addition to being the focus of
the family, they do not perform household chores. After
school, Chinese adolescents spend their time on homework
instead of gymnastic exercises and sports, and school and
extracurricular physical activities are almost non-existent
(51,52).

Chinese diets have changed vastly. The traditional diet,
in which plant foods were given priority, has been
replaced by the ‘Western diet’, which is broadly defined
by a high intake of refined carbohydrates, added sugars,
fats and animal-source foods (6,13). From 1989 to 2011,
adults’ daily vegetable oil consumption increased from 30
to 37 g (2), pork consumption increased from 48 to 69 g,
and cereal consumption decreased from 600 to 420 g.
With these food consumption changes, the daily adult fat
intake increased from 76 to 81 g, and the percentage of
energy coming from fat increased from 23.6 to 35.9%
(2). Children like to drink sugar-sweetened beverages
(SSBs) and eat fast food (10,53–55). In 2002, SSBs were
consumed regularly by 46.1% of Chinese children (56).
In response to the effective advertising of SSB producers
and fast food giants, such as McDonald’s and Kentucky
Fried Chicken, Chinese children are devouring more of
those foods than ever before (10). The first McDonald’s
restaurant opened in China in 1990, and now there are
more than 1,000 McDonald’s in 25 provinces. Conse-
quently, fast food consumption has increased faster than
expected.

Government planning to halt obesity in China

About 10 years ago, the Chinese government began to
realize the importance of obesity control and to play a
leading role with laws and regulations aimed at obesity
prevention. Programme and policy options for the preven-
tion of obesity are the key measures that should be started
during childhood. The most effective strategies need gov-
ernment support, the cooperation of organizations and the
participation of the entire society.

The Ministry of Health released the Nutrition Improve-
ment Work Management Approach in 2010 to promote
national nutrition initiatives and to enhance the nutrition
and health status of Chinese residents. Relevant nutrition
improvement work includes nutrition surveillance, educa-
tion, guidance and intervention. In 2009, the State Council

of China issued national fitness regulations that have
improved the level of PA (57).

Overweight and obesity prevention-related policies,
as a part of the public health policies, were added to
national planning for disease prevention and control.
The 12th 5-Year Plan for National Economic and Social
Development objectives to improve life expectancy
among 1-year-olds, actively prevent chronic diseases,
popularize health education and implement the national
health action plan reflect the government’s attention to
the prevention of obesity and related chronic diseases.
Healthy lifestyle initiatives begun in 2012 will cover
more than 50% of Chinese communities by 2015 with
the goal of reducing the prevalence of obesity to less
than 12% in adults and less than 8% in children by
2015.

Obesity prevention and control guidelines

In 2003, the Chinese Bureau of Disease Control in the
Ministry of Health promulgated the Guidelines for Preven-
tion and Control of Overweight and Obesity of Chinese
Adults. As noted earlier, there is a higher disease risk with
central body obesity, and Chinese people have a higher
percentage of body fat compared with Westerners at
the same BMI. Based on the Chinese data and analyses
of the disease risk associated with overweight and obesity,
the bureau selected BMIs of 24 and 28 kg m−2 as the defi-
nitions of overweight and obesity, respectively, for Chinese
adults (8,30). The WCs for central obesity were defined as
85 cm for men and 80 cm for women (30).

In 2007, the Bureau of Disease Control published
another important document, the School-age Children and
Teenagers Overweight and Obesity Prevention and Control
Guidelines in China. The data from the large-scale 2000
CNSSCH with 216,620 students provided the reference
population for the guidelines, and cutoffs at 85th
percentile/95th percentile (P85/P95) were determined as the
most suitable set (58).

Other overweight and obesity prevention and control
guidelines were issued as well. For example, the Chinese
nutrition society revised the Chinese dietary guidelines in
2007 to focus on chronic disease prevention. The Guide-
lines on Snacks for Chinese Children and Adolescents
were published in 2008 and the Chinese Adults’ Physical
Activity Guidelines in 2010. The Principles of the Pre-
packaged Food Nutrition Labels identified the nutrient
information that should be included on labels to help
consumers make healthier food choices in 2013. Chinese
Dietary Reference Intakes, originally published in 2000,
are undergoing revisions that will be issued in 2013. The
new revisions bring attention to chronic disease preven-
tion. All these guidelines can help the Chinese form good
diet and exercise habits.
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Current experiences and major initiatives

Although the government has designed policies and
guidelines to control the rapid growth of overweight
and obesity through health education activities, only a
small number of education programmes have been imple-
mented. Moreover, evaluation of the effectiveness of the
education programmes is lacking because of their short
duration. Most of the intervention research information
stays in the academic field, and there is a need for strong
government measures, such as creating a healthy food
environment at schools, restricting fast food advertising
and requiring nutrition labelling on food.

In 2007, the Ministry of Health launched the 121
Health Action strategy of ‘ten thousand steps a day, the
balance of eating and activity and a healthy life’. The
programme aims to encourage a reasonable diet and a
moderate level of PA as the keys to preventing overweight
and obesity, to disseminate and promote healthy lifestyle
concepts, to promote technical and educational tools, and
to fulfil the various national health plans.

In 2010 the Ministry of Health established the
chronic disease comprehensive prevention and control
demonstration areas, which direct care and prevention
interventions at the community level. With the govern-
ment leading, the areas organize whole society participa-
tion and multispectral actions to control chronic diseases
and decrease individual risk. Through health education
and promotion, early detection and treatment, and
standardized management, the areas reduce the economic
burden of chronic diseases. To date, 140 counties in
30 provinces have become national-level demonstration
areas. Two years of PA intervention have proven that
comprehensive and evidence-based interventions can
significantly improve the levels of subjects’ PA and
improve related body measurement and biochemical
indicators.

A large number of intervention programmes have been
initiated or were ongoing in the past 10 years. Prevention
and treatment of obesity and overweight may be easier in
children than in adults, because children are still growing
in height and their behaviours and lifestyles are still devel-
oping. Most of the programmes focus on reducing child
obesity, and the most commonly adopted interventions
include promoting healthier diets; increasing PA and
reducing sedentary time, which usually involves reducing
TV viewing; providing health education and counselling;
and facilitating changes in family, school, social, and cul-
tural environments to address the wider determinants of
obesity. In a sense, these projects are research with the
objective of finding the effective comprehensive interven-
tions to control overweight and obesity. Because the
sample sizes of the interventions are small, they cannot
reverse the increasing rates of obesity throughout the

entire population. Take Ten is a school-based study of PA
interventions for obesity in primary school. Activities
organized by teachers occur in class, either indoors or
outdoors, are carried out at least once every weekday for
10 min each time, and include simple exercises or more
interesting activities. Take Ten started with a pilot study
in Beijing in 2004, and results were sufficiently clear that
in 2010 the intervention was expanded to more than 50
primary schools in Beijing and nine other cities and prov-
inces, including Shanghai, Tianjin and Chongqing. The
results indicate that the Take Ten model is effective in
primary schools (59–61). A new policy of one hour of
PA in schools every day was released by the Department
of Education in 2011. In Shandong Province 29,030
students aged 10–18 years participated in a study of
this policy. The results indicate that one hour of PA every
day has a beneficial effect in preventing obesity in
adolescents (62). These observations highlight the impor-
tance of PA in the prevention of overweight and obesity
in adolescents.

Because obesity among children is relatively higher in
Beijing, Shanghai and Jiangsu, those local governments
have given special attention to childhood obesity preven-
tion, and according to their local characteristics, have
carried out several school-based childhood obesity inter-
ventions. The school provides an ideal opportunity in
terms of both the physical and the social environments
for preventing obesity. Therefore school-based obesity
interventions have been applied worldwide as well as in
China. An ongoing school-based comprehensive lifestyle
intervention among Nanjing kids to prevent obesity was
tested from 2010 to 2013. Students in the control group
followed their usual health and physical education cur-
riculum with no additional intervention programme. A
multicomponent programme was implemented with the
intervention group. The intervention consisted of four
components: first, a classroom curriculum including
physical education and healthy diet education; second,
school environment support including student presenta-
tions of brief health-related messages and posters they
had made; third, family involvement, as parents and
guardians are the gatekeepers of their children’s food
choices and also serve as role models by practicing and
reinforcing healthy lifestyle choices; and fourth, fun pro-
grammes and events. The intervention did its best to gain
the support of educational authorities, school administra-
tors, teachers, and parents, and to integrate intervention
components into the schools’ regular academic pro-
grammes (63). Beijing, Shanghai, and other provinces and
cities have conducted many childhood obesity interven-
tion studies. Although the child overweight and obesity
prevalence still increased rapidly in these cities, the inter-
vention studies for childhood obesity control provide
useful groundwork for future interventions.
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Problems and future options

Government’s leading role

In this time of dietary structure changes and rapid growth of
overweight and obesity, the government should provide effec-
tive policy measures to curb the trend towards overweight
and obesity. Over the past decade, several obesity control
policy measures and technology guidelines have been devel-
oped. Building on previous work, the current focus is on
drafting a national obesity prevention and control action
plan. A key public health issue calls for the whole society to
pay attention to diet and PA and accept an important role in
obesity prevention. A nationwide campaign should address
changing the food environment and lifestyles, including
promoting PA, establishing meal and obesity guidelines,
implementing health education and early intervention pro-
grammes, and limiting sweet drinks at school. Increased
capital investment can ensure that communities develop
healthy environments. Taxation can be a means to reduce the
intake of unhealthy foods, such as SSBs and fast foods; to
lower healthcare costs; and to generate revenue that govern-
ments can use for health programmes (13).

To date, there is minimal evidence that the obesity increase
in China is slowing down. Clearly major action at the
national and provincial level in areas of regulations and
taxation are important weapons that the government must
begin to consider using. To date, little has changed in the
food environment. There are no policies regarding market-
ing of food via television and all other media, there are no
front of package or other labelling system to profile the
healthier foods among the many thousands that are now
found in supermarkets and convenience stores that dominate
the Chinese food system, little has been done to control the
rapid increase in consumption of sugary beverages in both
government institutions such as schools and hospitals, let
alone across society, and fiscal taxation and other ways to
shift consumption towards healthier foods is nonexistent.

Multisectoral cooperation

Medical and health care, food, agriculture, education, busi-
ness, finance, traffic, environment, culture, media and other
departments work together to support a healthy environ-
ment to reduce and control obesity susceptibility. For
example, in the field of media, regulation of food advertis-
ing and nutrition labelling have the potential to encourage
the food industry to supply healthier foods (64). This
requires strong government regulatory action.

Corporate social responsibility

As the economy grows and society prospers, enterprise
should be not only responsible for profit, but also be envi-

ronmentally and socially responsible. Health promotion is
among the social responsibilities of enterprise. Food com-
panies should provide healthy food to protect and promote
customer health. They should use simple, clear labels with
accurate health claims and end the misleading food adver-
tising that affects the diets of children and teenagers. To
date, there is little evidence that Chinese food companies
consider the healthfulness of their products, let alone show
any willingness to assist in efforts to curb obesity.

Acknowledgements

The authors wish to thank Jean Kaplan for her editing
assistance. We thank the Rockefeller Foundation’s
Bellagio Center for support for this meeting and funding
of international travel. We also thank the University of
North Carolina Nutrition Transition Program for funding
hotel and related surface travel costs, administrative
support, editing and funding of this publication. We also
thank the International Development Research Center,
Canada for funding open access of this paper and
Bloomberg Philanthropies for support of all phases of
final paper preparation.

This research uses data from China Health and Nutrition
Survey (CHNS). We thank the National Institute of Nutri-
tion and Food Safety, China Center for Disease Control
and Prevention, Carolina Population Center (5 R24
HD050924), the University of North Carolina at Chapel
Hill, the National Institutes of Health (NIH) (R01-
HD30880, DK056350, R24 HD050924 and R01-
HD38700) and the Fogarty International Center, NIH for
financial support for the CHNS.

Conflicts of interest

None.

References

1. Popkin BM, Du S, Zhai F, Zhang B. Cohort Profile: the China
Health and Nutrition Survey – monitoring and understanding
socio-economic and health change in China, 1989–2011. Int J
Epidemiol 2010; 39: 1435–1440.
2. Su C, Wang HJ, Wang ZH et al. Current status and trends of
both dietary fat and cholesterol intake among Chinese children
and adolescents aged 7 to 17 years old in 9 provinces of China,
from 1991 to 2009]. Zhonghua Liu Xing Bing Xue Za Zhi 2012;
33: 1208–1212.
3. Liu J, Shi L, Khan M, Xu L, Wang L. Trends of out-of-pocket
expenditure for influenza in China Health and Nutrition Survey
during 1989–2006. Int J Public Health 2012; 57: 193–198.
4. Du H, Bennett D, Li L et al. Physical activity and sedentary
leisure time and their associations with BMI, waist circumference,
and percentage body fat in 0.5 million adults: the China Kadoorie
Biobank study. Am J Clin Nutr 2013; 97: 487–496.

138 Options for preventing obesity in China H. Wang & F. Zhai obesity reviews

© 2013 The Authors. Obesity Reviews published by John Wiley & Sons Ltd
on behalf of the International Association for the Study of Obesity14 (Suppl. 2), 134–140, November 2013



5. Ng SW, Norton EC, Popkin BM. Why have physical activity
levels declined among Chinese adults? Findings from the 1991–
2006 China Health and Nutrition Surveys. Soc Sci Med 2009; 68:
1305–1314.
6. Popkin BM. Global changes in diet and activity patterns as
drivers of the nutrition transition. Nestle Nutr Workshop Ser
Pediatr Program 2009; 63: 1–10; discussion 10–14, 259–268.
7. Jones-Smith JC, Gordon-Larsen P, Siddiqi A, Popkin BM.
Emerging disparities in overweight by educational attainment in
Chinese adults (1989–2006). Int J Obes 2011; 36: 866–875.
8. Chen CM. Overview of obesity in Mainland China. Obes Rev
2008; 9(Suppl. 1): 14–21.
9. Li XY, Jiang Y, Hu N et al. [Prevalence and characteristic of
overweight and obesity among adults in China, 2010]. Zhonghua
Yu Fang Yi Xue Za Zhi 2012; 46: 683–686.
10. Cheng TO. Childhood obesity in modern China. Int J Cardiol
2012; 157: 315–317.
11. Wang H, Du S, Zhai F, Popkin BM. Trends in the distribution
of body mass index among Chinese adults, aged 20–45 years
(1989–2000). Int J Obes 2007; 31: 272–278.
12. Wang X, Hojer B, Guo S, Luo S, Zhou W, Wang Y. Stunting
and ‘overweight’ in the WHO Child Growth Standards – malnu-
trition among children in a poor area of China. Public Health Nutr
2009; 12: 1991–1998.
13. Popkin BM, Adair LS, Ng SW. Global nutrition transition and
the pandemic of obesity in developing countries. Nutr Rev 2012;
70: 3–21.
14. Zhao W, Zhai Y, Hu J et al. Economic burden of obesity-
related chronic diseases in Mainland China. Obes Rev 2008;
9(Suppl. 1): 62–67.
15. Xu F, Wang YF, Lu L et al. Comparison of anthropometric
indices of obesity in predicting subsequent risk of hyperglycemia
among Chinese men and women in Mainland China. Asia Pac J
Clin Nutr 2010; 19: 586–593.
16. Wang D, Zheng W, Wang SM et al. Estimation of cancer
incidence and mortality attributable to overweight, obesity, and
physical inactivity in China. Nutr Cancer 2012; 64: 48–56.
17. Shen J, Goyal A, Sperling L. The emerging epidemic of obesity,
diabetes, and the metabolic syndrome in China. Cardiol Res Pract
2012; 2012: 178675.
18. Lu X, Shi P, Luo CY et al. Prevalence of hypertension
in overweight and obese children from a large school-based
population in Shanghai, China. BMC Public Health 2013; 13:
24–30.
19. Bekedam H. The challenge of obesity and related disease
control in China. Obes Rev 2008; 9(Suppl. 1): 4–5.
20. Yan S, Li J, Li S et al. The expanding burden of
cardiometabolic risk in China: the China Health and Nutrition
Survey. Obes Rev 2012; 13: 810–821.
21. Popkin BM. Will China’s nutrition transition overwhelm its
health care system and slow economic growth? Health Aff 2008;
27: 1064–1076.
22. Daviglus ML, Liu K, Pirzada A et al. Cardiovascular risk
profile earlier in life and Medicare costs in the last year of life. Arch
Intern Med 2005; 165: 1028–1034.
23. Wu YF, Ma GS, Hu YH et al. [The current prevalence status
of body overweight and obesity in China: data from the China
National Nutrition and Health Survey]. Zhonghua Yu Fang Yi Xue
Za Zhi 2005; 39: 316–320.
24. Deurenberg-Yap M, Deurenberg P. Is a re-evaluation of WHO
body mass index cut-off values needed? The case of Asians in
Singapore. Nutr Rev 2003; 61: S80–S87.
25. Choo V. WHO reassesses appropriate body-mass index for
Asian populations. Lancet 2002; 360: 235.

26. Xi B, Liang Y, He T et al. Secular trends in the prevalence of
general and abdominal obesity among Chinese adults, 1993–2009.
Obes Rev 2012; 13: 287–296.
27. Ge K. The status and trends of obesity in China. Int J Vitam
Nutr Res 2006; 76: 247–252.
28. Nguyen T, Adair LS, Stevens J, Popkin BM. Prediction of
hypertension by different anthropometric indices in adults: the
change in estimate approach. Public Health Nutr 2010; 13: 639–
646.
29. Janssen I, Katzmarzyk PT, Ross R. Waist circumference and
not body mass index explains obesity-related health risk. Am J
Clin Nutr 2004; 79: 379–384.
30. Zhou BF. Predictive values of body mass index and waist
circumference for risk factors of certain related diseases in Chinese
adults – study on optimal cut-off points of body mass index and
waist circumference in Chinese adults. Biomed Environ Sci 2002;
15: 83–96.
31. Wang HJ, Wang ZH, Yu WT, Zhang B, Zhai FY. [Changes of
waist circumference distribution and the prevalence of abdominal
adiposity among Chinese adults from 1993 to 2006]. Zhonghua
Liu Xing Bing Xue Za Zhi 2008; 29: 953–958.
32. Wang H, Wang J, Liu MM et al. Epidemiology of general
obesity, abdominal obesity and related risk factors in urban adults
from 33 communities of Northeast China: the CHPSNE study.
BMC Public Health 2012; 12: 967–977.
33. Popkin B, Slining M. New dynamics in global obesity facing
low- and middle-income countries. Obes Rev 2013; 14. doi:
10.1111/obr.12102.
34. Li Y, Schouten EG, Hu X, Cui Z, Luan D, Ma G. Obesity
prevalence and time trend among youngsters in China, 1982–
2002. Asia Pac J Clin Nutr 2008; 17: 131–137.
35. Ji CY. The prevalence of childhood overweight/obesity
and the epidemic changes in 1985–2000 for Chinese school-age
children and adolescents. Obes Rev 2008; 9(Suppl. 1): 78–81.
36. Cui Z, Huxley R, Wu Y, Dibley MJ. Temporal trends in
overweight and obesity of children and adolescents from nine
Provinces in China from 1991–2006. Int J Pediatr Obes 2010; 5:
365–374.
37. Zhang YX, Wang SR. Prevalence and regional distribution of
childhood overweight and obesity in Shandong Province, China.
World J Pediatr 2013; 9: 135–139.
38. Yu Z, Han S, Chu J, Xu Z, Zhu C, Guo X. Trends in over-
weight and obesity among children and adolescents in China from
1981 to 2010: a meta-analysis. PLoS ONE 2012; 7: e51949.
39. Ying-Xiu Z, Shu-Rong W. Secular trends in body mass index
and the prevalence of overweight and obesity among children and
adolescents in Shandong, China, from 1985 to 2010. J Public
Health (Oxf) 2012; 34: 131–137.
40. Andegiorgish AK, Wang J, Zhang X, Liu X, Zhu H. Preva-
lence of overweight, obesity, and associated risk factors among
school children and adolescents in Tianjin, China. Eur J Pediatr
2012; 171: 697–703.
41. Shan XY, Xi B, Cheng H, Hou DQ, Wang Y, Mi J. Prevalence
and behavioral risk factors of overweight and obesity among chil-
dren aged 2–18 in Beijing, China. Int J Pediatr Obes 2010; 5:
383–389.
42. Zhao LC, Wu YF, Zhou BF, Li Y, Yang J. [Mean level of
blood pressure and rate of hypertension among people with dif-
ferent levels of body mass index and waist circumference].
Zhonghua Liu Xing Bing Xue Za Zhi 2003; 24: 471–475.
43. Zhao LC, Wu YF, Li Y, Zhou BF, Yang J. [Relation of body
mass index and waist circumference with clustering of other risk
factors for cardiovascular disease]. Zhonghua Yu Fang Yi Xue Za
Zhi 2003; 37: 346–350.

obesity reviews Options for preventing obesity in China H. Wang & F. Zhai 139

© 2013 The Authors. Obesity Reviews published by John Wiley & Sons Ltd
on behalf of the International Association for the Study of Obesity 14 (Suppl. 2), 134–140, November 2013



44. Wang Y, Lim H, Wu Y. Growing global burden of chronic
noncommunicable diseases and an alarming situation in China.
Beijing Da Xue Xue Bao 2012; 44: 688–693.
45. Wang Y, Monteiro C, Popkin BM. Trends of obesity
and underweight in older children and adolescents in the United
States, Brazil, China, and Russia. Am J Clin Nutr 2002; 75:
971–977.
46. Levine JA. Obesity in China: causes and solutions. Chin Med
J (Engl) 2008; 121: 1043–1050.
47. Ng SW, Popkin BM. Time use and physical activity: a shift
away from movement across the globe. Obes Rev 2012; 13: 659–
680.
48. Bell AC, Ge K, Popkin BM. Weight gain and its predictors in
Chinese adults. Int J Obes Relat Metab Disord 2001; 25: 1079–
1086.
49. Monda KL, Adair LS, Zhai F, Popkin BM. Longitudinal rela-
tionships between occupational and domestic physical activity
patterns and body weight in China. Eur J Clin Nutr 2008; 62:
1318–1325.
50. Bell AC, Ge K, Popkin BM. The road to obesity or the path to
prevention: motorized transportation and obesity in China. Obes
Res 2002; 10: 277–283.
51. Tudor-Locke C, Ainsworth BE, Adair LS, Du S, Lee N, Popkin
BM. Cross-sectional comparison of physical activity and inactivity
patterns in Chinese and Filipino youth. Child Care Health Dev
2007; 33: 59–66.
52. Tudor-Locke C, Ainsworth BE, Adair LS, Du S, Popkin BM.
Physical activity and inactivity in Chinese school-aged youth: the
China Health and Nutrition Survey. Int J Obes Relat Metab
Disord 2003; 27: 1093–1099.
53. Pan X, Zhang C, Shi Z. Soft drink and sweet food consump-
tion and suicidal behaviours among Chinese adolescents. Acta
Paediatr 2011; 100: e215–e222.
54. Xu H, Short SE, Liu T. Dynamic relations between fast-food
restaurant and body weight status: a longitudinal and multilevel

analysis of Chinese adults. J Epidemiol Community Health 2013;
67: 271–279.
55. Cheng TO. Fast food, automobiles, television and obesity
epidemic in Chinese children. Int J Cardiol 2005; 98: 173–174.
56. Shang XW, Liu AL, Zhang Q et al. Report on childhood
obesity in China (9): sugar-sweetened beverages consumption and
obesity. Biomed Environ Sci 2012; 25: 125–132.
57. Wenyun L, Henry IP. Historical review of sports policy in
rural China (1949–2008). Int J Hist Sport 2011; 28: 1055–1071.
58. Ma GS, Li YP, Hu XQ, Cui ZH, Yang XG, Chen CM. Report
on childhood obesity in China (2). Verification of BMI classifica-
tion reference for overweight and obesity in Chinese children and
adolescents. Biomed Environ Sci 2006; 19: 1–7.
59. Liu AL, Hu XQ, Ma GS et al. Report on childhood obesity in
China (6) evaluation of a classroom-based physical activity pro-
motion program. Biomed Environ Sci 2007; 20: 19–23.
60. Li YP, Hu XQ, Schouten EG et al. Report on childhood
obesity in China (8): effects and sustainability of physical activity
intervention on body composition of Chinese youth. Biomed
Environ Sci 2010; 23: 180–187.
61. Li Y, Hu X, Zhang Q et al. The nutrition-based comprehen-
sive intervention study on childhood obesity in China (NISCOC):
a randomised cluster controlled trial. BMC Public Health 2010;
10: 229.
62. Ying-Xiu Z, Jing-Yang Z, Jin-Shan Z, Zun-Hua C. The role of
1-h physical activity every day in preventing obesity in adolescents
in Shandong, China. Eur J Pediatr 2013; 172: 325–330.
63. Xu F, Ware RS, Tse LA et al. A school-based comprehensive
lifestyle intervention among chinese kids against obesity (CLICK-
Obesity): rationale, design and methodology of a randomized
controlled trial in Nanjing city, China. BMC Public Health 2012;
12: 316.
64. Hawkes C. Agro-food industry growth and obesity in China:
what role for regulating food advertising and promotion and nutri-
tion labelling? Obes Rev 2008; 9(Suppl. 1): 151–161.

140 Options for preventing obesity in China H. Wang & F. Zhai obesity reviews

© 2013 The Authors. Obesity Reviews published by John Wiley & Sons Ltd
on behalf of the International Association for the Study of Obesity14 (Suppl. 2), 134–140, November 2013


