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ABSTRACT
Objectives: We sought to explore 25-year trends of
gender disparity in the prevalence of obesity and
overweight both in urban and rural areas among
Chinese children from 1985 to 2010.
Methods: Data included 1 280 239 children aged
7–18 years enrolled in the Chinese National Survey on
Students’s Constitution and Health (CNSSCH), which is
the largest nationally representative sample of schoolaged children in China. Obesity and overweight were
defined according to both WHO and the International
Obesity Task Force (IOTF) definitions. Logistic
regression was used to estimate the prevalence OR
(POR) of gender for obesity and overweight prevalence
in different surveys.
Results: The prevalence of obesity increased (WHO
definition: from 0.10% to 4.3%; IOTF definition: from
0.03% to 2.2%) over the past 25 years in urban and
rural areas among Chinese children and it was much
higher among boys than girls at each survey point
( p<0.01). The increasing trend was significant in all
age subgroups ( p<0.01). Although the prevalence of
obesity continuously increased in boys and girls, the
changing pace was more rapid in boys than in girls.
PORs of boys versus girls for obesity also increased
over time, and the estimates of PORs were higher in
urban areas than in rural areas at each survey point.
Conclusions: The gradually increasing gender
disparity in urban and rural areas suggests that the
prevalence of obesity and overweight in boys, and
especially in urban boys, contributes to a large and
growing proportion of obese and overweight children.

INTRODUCTION
Childhood obesity is becoming a topic of
great concern due to the rising prevalence of
this condition across the globe.1–3 A previous
study predicted that by 2010, over 40% of
children in the North American and Eastern
Mediterranean WHO regions, 38% in the
European region, 27% in the Western Paciﬁc

Strengths and limitations of this study
▪ The study population was derived from national
surveys from 1985 to 2010, and a consistent
stratified cluster sampling procedure and method
of measurement contributed to the comparability
of the data from different survey years.
▪ We provided the prevalence of obesity and overweight using both the WHO and International
Obesity Task Force definitions at the national
level, making international comparisons possible.
▪ This is one of the largest reports in Asian children on gender disparity related to the temporal
change in obesity and overweight prevalence in
urban and rural areas, thus providing new information about OR prevalence trends for obesity in
boys versus girls.
▪ Some 15–18-year-old adolescents who could
not attend senior high school were not investigated in the school-based national survey.
▪ Some risk factors that were not measured in this
study, such as family income, parents’ body
mass index and number of siblings, may also
contribute to the trends in obesity.

region and 22% in the South-East Asian
region would be overweight/obese.4 China
has now joined the world epidemic of
obesity, in which the prevalence of childhood
overweight has markedly increased from
1.11% in 1985 to 9.62% in 2010, while the
prevalence of childhood obesity increased
from 0.13% in 1985 to 4.95% in 2010.5
Worldwide, the combined prevalence of
overweight and obesity rose by 47.1% for
children between 1980 and 2013.6 Since
1980, the prevalence of overweight and
obesity in developed countries has increased
from 16.9% to 23.8% in boys and 16.2% to
22.6% in girls; similarly, the prevalence has
also increased in developing countries from
8.1% to 12.9% in boys and from 8.4% to
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13.4% in girls.6 Although the obesity prevalence in
either boys or girls has markedly increased in different
parts of the world, gender differences in prevalence
have been observed. In contrast to the USA, UK and
Cuba, in many countries or regions, such as Belgium,
Canada, Greece, India, Japan, mainland China and East
Asia, the prevalence of obesity in boys is higher than
that in girls.6–7 Previous studies showed that gender differences in secular trends in obesity varied in different
regions, ethnicities and populations,8–9 but few of them
focused on how gender disparities in obesity change
over time. In China, it has been reported that urban
children were more susceptible to obesity than rural
children,10–11 and the changing pace of obesity prevalence was faster in boys than in girls in urban Chinese
children.11 However, the question still remains as to
whether this trend exists in rural areas in China and
how gender disparities in obesity and overweight change
over time in urban and rural areas. This study may therefore have implications for health policymakers and
researchers considering targeted intervention strategies
for obesity prevention.
This study used data from the recent Chinese National
Survey on Students’ Constitution and Health (CNSSCH,
2010),12 and earlier surveys (CNSSCH, 1985, 1995, 2000,
2005);13–16 these are a series of nationally representative
surveys among school-aged children in China. The
objectives of our study were to: (1) describe the secular
trend in the prevalence of obesity and overweight over
the past 25 years among Chinese school-aged children;
(2) identify whether the gender disparity in the prevalence of obesity and overweight became larger or
smaller, that is, whether the pace of increase was different between boys and girls; and (3) assess whether the
gender disparity showed different trends in urban and
rural areas.

in each survey. Thus, a total of 1 280 239 participants
were included in the analyses, and all children had complete data on age, sex, areas, weight and height (see
online supplementary table S1). The sample size in each
subgroup was larger in 1985 than in the subsequent
years, because the Chinese government consulted relevant experts after the 1985 survey and consequently
revised the sample size that was deemed to be sufﬁcient
for statistical analyses. To ensure national representation,
the surveys after 1985 proposed to select the same
schools as in 1985, but fewer students in each school;
thus, more than 85% of the schools sampled were identical in each survey. All participants were selected by stratiﬁed cluster sampling, in that sampling took place in
classes randomly selected from each grade in the
selected school; thus the sample size in sex-speciﬁc and
age-speciﬁc subgroups varied slightly in each survey after
1985. All eligible participants had lived in the same area
for at least 1 year and received a medical examination by
physicians before measurement. Students were excluded
from the survey if they had at least one of the following
conditions: (1) serious organ diseases (heart, lung, liver
and kidney); (2) abnormal physical development, for
example, pygmyism and gigantism; (3) physical impairment or deformity, such as severe scoliosis, chicken
breast, limp, obvious O leg and X leg; (4) acute diseases
or high fever, diarrhoea and other acute diseases during
the past month, and not yet recovered. Each province
had an equal sample size from three socioeconomic
classes (‘upper’, ‘moderate’ and ‘low’) at the regional
level. Five aspects were taken into consideration in deﬁning the socioeconomic status of the regional level:
regional gross domestic product, total yearly income per
capita, average food consumption per capita, natural
growth rate of population and the regional social welfare
index.5 11 17

PARTICIPANTS AND METHODS
Participants
Data were obtained from the 1985, 1995, 2000, 2005 and
2010 cycles of the CNSSCH, a joint project of the
Ministries of Education, Health, Science and
Technology, the State Ethnic Affairs Commission, and
the State Sports General Administration of People’s
Republic of China.12–16 The sampling procedure, as previously described in detail,5 11 17 was the same in all
CNSSCH at each time point. The participants were
primary and high school students aged 7–18 years, who
were selected from the same areas in each province
from 1985 to 2010. This study only included participants
of Han ethnicity, who account for 92% of the total
Chinese populations, from 26 mainland provinces and 4
municipalities of mainland China, excluding Tibet
(where Han ethnicity is a minority). The sample sizes in
CNSSCH in different years ranged from 12 193 to
25 678 in each gender-speciﬁc and age-speciﬁc subgroup, and the ratio of boy/girl or urban/rural was ∼1:1

Measures
Height (cm) and weight (kg) were measured, using the
same types of instruments according to the standard
procedures in all survey sites.12–16 Participants were
required to wear only light clothing and stand straight,
barefooted and at ease when being measured. Weight
was measured to the nearest 0.1 kg with a standardised
scale and height was measured to the nearest 0.1 cm
with a portable stadiometer. Both the scales and stadiometers were calibrated before use. The measurements
were generally carried out at the same time of the day
during the survey. Body mass index (BMI) was
calculated as body weight (kg) divided by height (m)
squared (kg/m2). BMI-for-age Z-score is a quantitative
measure of the deviation of a speciﬁc BMI value from
the mean of that population, and was calculated with
the WHO (WHO 2007) references.18 Obesity and overweight were deﬁned using the growth references of
BMI-for-age Z-score for 5–19 years developed by WHO:
thinness: <−2SD; overweight: >+1SD; obesity: >+2SD.19
To enable comparisons with other studies, we also used
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deﬁnitions from the International Obesity Task Force
(IOTF).20 Measurements at the survey site were conducted by a team of ﬁeld professionals who had passed a
training course in anthropometric measurements.
Statistical analyses
We present prevalence estimates for obesity and overweight in different survey years according to gender,
urban–rural areas and age groups. To test for trend
across years, we regressed survey years as an ordinal variable on the binary outcome of obesity. To assess gender
differences at each time point, we used logistic regression to estimate the prevalence OR (POR) for obesity
and overweight in boys versus girls, and estimated the
PORs by age group with adjustment for urban–rural
area and socioeconomic status in the models. The
design effect of cluster sampling by school was also
taken into account in the model. All analyses were conducted by using Stata V.12.1. A two-sided p value<0.05
was considered signiﬁcant.

years among various age subgroups with similar trends
in PORs observed (data not shown). When PORs for
obesity were assessed after stratiﬁcation by urban–rural
area, the POR estimates were higher in urban areas than
those in rural areas at each survey point. However, the
increase in PORs for obesity in rural areas was more
rapid than the increase in urban areas over time
(ﬁgure 1 and see online supplementary table S3).
Although in the 1985 CNSSCH the gender differences
for obesity and overweight showed inconsistent directions
in urban and rural areas according to the WHO deﬁnition; the trends of PORs of boys versus girls showed a
similar pattern (ﬁgure 1 and see online supplementary
table S3). In the analyses stratiﬁed by socioeconomic
class, the temporal trends of POR in three different
regions (‘upper’, ‘moderate’ and ‘low’) were similar to
the trends in the total sample (data not shown).

PORs of boys versus girls for obesity and overweight
Higher PORs of obesity were observed between 1985
and 2010 in urban and rural areas (ﬁgure 1 and see
online supplementary table S3). The interaction
between gender and time was statistically signiﬁcant
( p<0.01). We estimated the PORs for obesity in different

DISCUSSION
This study indicated that the prevalence of obesity and
overweight increased dramatically between 1985 and
2010. These ﬁndings were consistent with previous
reports showing that the prevalence of general obesity
and abdominal obesity increased signiﬁcantly among
Chinese children age 6–17 years from 1993 to 2009;
general obesity (including overweight) rose from 6.1% to
13.1% and abdominal obesity from 4.9% to 11.7%.21 The
trends of obesity and overweight were also in agreement
with previous studies in other countries.6–8 However, this
study is the ﬁrst to report temporal changes in gender disparities concerning the prevalence of obesity and overweight in urban and rural areas of China.
In the present study, we found that the gender differences in the prevalence of obesity and overweight
became larger and larger. The year 1985 can be considered as the beginning of a childhood overweight and
obesity epidemic in China,5 and at that time, the prevalence of obesity and overweight was very low. In the
mid-1980s the Chinese government initiated a series of
food policies for liberalising pricing and food procurement, which improved the food supply and made
diverse foods available.5 22 In 1993, the government
abolished grain rationing systems, and afterwards, the
food supply has remained adequate and stable and has
been more and more abundant.23 The abundant food
supply may have provided a basis for the childhood
obesity epidemic, and in the present study, we also
found that there was a rapid increase in the prevalence
of obesity and overweight from 1985 to 2010.
Several studies have observed that there is a gender
difference in obesity prevalence.1 5 6 11 In many Western
countries the prevalence of childhood obesity was
higher in girls, whereas, in Asian countries, especially in
China, the prevalence of childhood obesity was higher
in boys than in girls.6 11 In Taiwanese children aged
6–18 years, the percentage of overweight boys and obese
students increased from 5.7% to 14.2% and from 7.9%
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RESULTS
Trends in the prevalence of obesity and overweight among
Chinese children
The prevalence of obesity increased over the past
25 years in Chinese children according to both the
WHO and IOTF deﬁnitions and was much higher
among boys than girls at each survey point ( p<0.01).
When stratiﬁed by urban–rural area, the urban children
showed higher prevalence of obesity than their rural
peers; furthermore, the prevalence of obesity in either
urban or rural boys contributed more to the growing
proportion of obese children than did the prevalence of
obesity in girls. The combined prevalence of obesity and
overweight showed a similar pattern except for the 1985
CNSSCH (table 1).
Trends in the prevalence of obesity and overweight by age
group
Table 2 shows that highest prevalence of obesity was
observed in the 7–9-year-old subgroup, and the highest
combined prevalence of obesity and overweight was
observed in the 10–12-year-old subgroup in boys. The
prevalence of obesity in all age subgroups showed an
increasing trend over time in boys as well as in girls
( p<0.001). Both the increments per year and ratio increments of the prevalence of obesity between two adjacent
surveys were higher in boys than in girls at each survey
point, as was the prevalence of obesity and overweight
combined (see online supplementary table S2).
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Urban areas
Obesity
1985
1995
2000
2005
2010
p Trend test*
Overweight+obesity
1985
1995
2000
2005
2010
p Trend test*
Rural areas
Obesity
1985
1995
2000
2005
2010
p Trend test*
Overweight+obesity
1985
1995
2000
2005
2010
p Trend test*
All
Obesity
1985
1995
2000
2005
2010
p Trend test*
Overweight+obesity
1985
1995
2000
2005
2010
p Trend test*

IOTF definition, % (95% CI)
Total
Boys

Girls

0.16 (0.14 to 0.18)
1.5 (1.5 to 1.6)
3.3 (3.2 to 3.4)
4.7 (4.6 to 4.8)
5.6 (5.5 to 5.7)
<0.001

0.24 (0.21 to 0.27)
2.3 (2.2 to 2.5)
5.1 (4.9 to 5.3)
7.3 (7.1 to 7.5)
9.0 (8.7 to 9.2)
<0.001

0.08 (0.06 to 0.10)
0.75 (0.67 to 0.82)
1.5 (1.4 to 1.6)
2.0 (1.9 to 2.1)
2.2 (2.1 to 2.4)
<0.001

0.05 (0.04 to 0.05)
0.68 (0.63 to 0.73)
1.6 (1.5 to 1.6)
2.3 (2.2 to 2.4)
2.8 (2.6 to 2.9)
<0.001

0.05 (0.04 to 0.07)
0.95 (0.87 to 1.03)
2.4 (2.2 to 2.5)
3.4 (3.3 to 3.6)
4.3 (4.1 to 4.5)
<0.001

0.04 (0.02 to 0.05)
0.41 (0.36 to 0.47)
0.78 (0.71 to 0.86)
1.2 (1.1 to 1.2)
1.3 (1.2 to 1.3)
<0.001

1.5 (1.4 to 1.5)
7.6 (7.4 to 7.8)
13.0 (12.8 to 13.2)
16.5 (16.3 to 16.7)
19.0 (18.8 to 19.3)
<0.001

1.6 (1.6 to 1.7)
9.7 (9.4 to 10.0)
17.2 (16.9 to 17.5)
22.0 (21.7 to 22.3)
25.2 (24.9 to 25.6)
<0.001

1.3 (1.2 to 1.4)
5.5 (5.3 to 5.7)
8.8 (8.6 to 9.1)
11.0 (10.8 to 11.3)
12.9 (12.6 to 13.2)
<0.001

0.88 (0.84 to 0.92)
5.3 (5.2 to 5.5)
9.6 (9.4 to 9.8)
12.6 (12.4 to 12.8)
14.5 (14.3 to 14.8)
<0.001

0.89 (0.83 to 0.95)
6.6 (6.3 to 6.8)
12.4 (12.1 to 12.6)
16.6 (16.3 to 16.9)
19.2 (18.9 to 19.5)
<0.001

0.86 (0.81 to 0.92)
4.1 (3.9 to 4.3)
6.8 (6.6 to 7.0)
8.5 (8.3 to 8.8)
9.9 (9.6 to 101)
<0.001

0.04 (0.03 to 0.05)
0.40 (0.36 to 0.44)
1.1 (1.1 to 1.2)
2.0 (1.9 to 2.0)
3.1 (3.0 to 3.2)
<0.001

0.05 (0.04 to 0.06)
0.58 (0.51 to 0.65)
1.7 (1.5 to 1.8)
3.0 (2.8 to 3.1)
4.8 (4.6 to 5.0)
<0.001

0.02 (0.01 to 0.03)
0.21 (0.17 to 0.25)
0.57 (0.51 to 0.63)
0.95 (0.87 to 1.03)
1.4 (1.3 to 1.5)
<0.001

0.01 (0.01 to 0.02)
0.18 (0.16 to 0.21)
0.56 (0.51 to 0.60)
0.89 (0.84 to 0.95)
1.5 (1.4 to 1.6)
<0.001

0.01 (0.01 to 0.02)
0.24 (0.20 to 0.28)
0.76 (0.68 to 0.83)
1.2 (1.1 to 1.3)
2.2 (2.1 to 2.4)
<0.001

0.01 (0.01 to 0.02)
0.13 (0.10 to 0.16)
0.36 (0.31 to 0.41)
0.55 (0.49 to 0.61)
0.80 (0.72 to 0.87)
<0.001

0.75 (0.71 to 0.79)
2.8 (2.7 to 2.9)
5.3 (5.2 to 5.4)
8.1 (8.0 to 8.3)
11.8 (11.6 to 12.0)
<0.001

0.53 (0.48 to 0.57)
3.0 (2.8 to 3.1)
6.4 (6.2 to 6.6)
10.2 (9.9 to 10.4)
15.2 (14.9 to 15.5)
<0.001

0.98 (0.92 to 1.04)
2.5 (2.4 to 2.7)
4.2 (4.0 to 4.3)
6.1 (5.9 to 6.3)
8.5 (8.3 to 8.7)
<0.001

0.46 (0.43 to 0.49)
1.8 (1.7 to 1.9)
3.7 (3.6 to 3.8)
5.8 (5.7 to 5.9)
8.7 (8.6 to 8.9)
<0.001

0.25 (0.22 to 0.28)
1.9 (1.8 to 2.0)
4.3 (4.1 to 4.5)
7.0 (6.8 to 7.2)
10.9 (10.8 to 11.2)
<0.001

0.68 (0.63 to 0.73)
1.7 (1.6 to 1.9)
3.1 (2.9 to 3.2)
4.5 (4.4 to 4.7)
6.5 (6.3 to 6.7)
<0.001

0.10 (0.10 to 0.11)
0.98 (0.93 to 1.02)
2.2 (2.1 to 2.3)
3.3 (3.2 to 3.4)
4.3 (4.3 to 4.4)
<0.001

0.14 (0.13 to 0.16)
1.5 (1.4 to 1.5)
3.4 (3.3 to 3.5)
5.2 (5.0 to 5.3)
6.9 (6.7 to 7.0)
<0.001

0.05 (0.04 to 0.06)
0.48 (0.44 to 0.53)
1.0 (1.0 to 1.1)
1.5 (1.4 to 1.6)
1.8 (1.8 to 1.9)
<0.001

0.03 (0.02 to 0.03)
0.44 (0.41 to 0.46)
1.1 (1.0 to 1.1)
1.6 (1.6 to 1.7)
2.2 (2.1 to 2.2)
<0.001

0.03 (0.03 to 0.04)
0.60 (0.55 to 0.64)
1.6 (1.6 to 1.6)
2.3 (2.3 to 2.4)
3.3 (3.2 to 3.4)
<0.001

0.03 (0.02 to 0.03)
0.27 (0.24 to 0.31)
0.57 (0.53 to 0.62)
0.85 (0.80 to 0.91)
1.0 (1.0 to 1.1)
<0.001

1.1 (1.1 to 1.1)
5.2 (5.1 to 5.3)
9.2 (9.1 to 9.3)
12.4 (12.2 to 12.5)
15.4 (15.3 to 15.6)
<0.001

1.1 (1.0 to 1.1)
6.3 (6.2 to 6.5)
11.8 (11.7 to 12.0)
16.1 (15.9 to 16.3)
20.2 (20.0 to 20.4)
<0.001

1.1 (1.1 to 1.2)
4.0 (3.9 to 4.2)
6.5 (6.4 to 6.7)
8.6 (8.4 to 8.7)
10.7 (10.5 to 10.9)
<0.001

0.67 (0.64 to 0.69)
3.6 (3.5 to 3.7)
6.7 (6.5 to 6.8)
9.2 (9.1 to 9.3)
11.6 (11.5 to 11.8)
<0.001

0.57 (0.54 to 0.60)
4.2 (4.1 to 4.4)
8.4 (8.2 to 8.5)
11.8 (11.7 to 12.0)
15.1 (14.9 to 15.3)
<0.001

0.77 (0.73 to 0.81)
2.9 (2.8 to 3.0)
4.9 (4.8 to 5.1)
6.5 (6.4 to 6.7)
8.2 (8.0 to 8.4)
<0.001

*p Value represent test of linear trends across year.
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Table 1 Obesity prevalence for all children 7–18 years of age by survey year
WHO definition, % (95% CI)
Category
Total
Boys
Girls

1.2
2.7
4.1
4.5
5.1
<0.001
0.91
3.4
4.8
6.3
7.7
<0.001
0.49
3.2
5.5
7.9
9.9
<0.001
0.53
2.5
5.3
7.5
10.0
<0.001
0.01
0.16
0.37
0.47
0.42
<0.001
0.01
0.25
0.51
0.81
0.85
<0.001
0.02
0.31
0.60
0.93
1.1
<0.001
0.06
0.38
0.82
1.2
1.7
<0.001
1.4
3.0
4.5
4.9
5.5
<0.001
1.4
4.6
6.1
7.9
9.5
<0.001
0.89
4.8
7.9
11.1
14.1
<0.001
*p Value represent test of linear trends across year.

0.84
3.7
7.6
10.4
13.5
<0.001
0.02
0.19
0.46
0.57
0.53
<0.001
0.05
0.69
1.4
2.0
2.5
<0.001

0.02
0.41
0.77
1.2
1.2
<0.001

0.43
3.1
6.8
8.3
9.9
<0.001
0.54
4.8
8.2
11.1
14.3
<0.001
0.63
5.2
10.0
14.7
19.3
<0.001
0.67
3.8
8.5
13.2
16.9
<0.001
0.01
0.40
1.1
1.4
1.7
<0.001
0.02
0.66
1.5
2.1
2.8
<0.001
0.02
0.58
1.7
2.7
4.0
<0.001
0.08
0.75
2.0
3.2
4.5
<0.001
0.45
3.3
7.0
8.5
10.1
<0.001
0.96
6.4
10.5
13.9
17.9
<0.001
1.5
8.9
16.1
22.1
28.0
<0.001
1.4
6.7
13.8
20.1
24.8
<0.001

0.12
0.66
1.5
2.2
3.1
<0.001

16–
18 years

0.02
0.5
1.4
1.9
2.2
<0.001
0.07
1.2
2.5
3.6
4.8
<0.001
0.16
2.0
4.6
7.2
9.9
<0.001
0.33
2.1
5.0
7.9
10.5
<0.001

Boys
1985
1995
2000
2005
2010
p Trend
test *
Girls
1985
1995
2000
2005
2010
p Trend
test *

16–
18 years

IOTF definition (%)
Obesity
7–
10–
13–
9 years 12 years 15 years
Overweight+obesity
7–
10–
13–
9 years 12 years 15 years
WHO definition (%)
Obesity
7–
10–
13–
9 years 12 years 15 years

Table 2 Overweight and obesity prevalence by age group for boys and girls separately, by survey year

16–
18 years

Overweight+obesity
7–
10–
13–
9 years 12 years 15 years

16–
18 years
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to 17.4%, respectively, between 1991 and 2003.
Meanwhile, the corresponding prevalence among girls
increased from 11.1% to 13.4% and from 3.1% to 4.1%,
respectively.24 Although the deﬁnition of obesity differed, our previous study which focused on Chinese
urban children also found a signiﬁcantly greater increasing trend of obesity prevalence in boys and girls, and
the PORs associated with gender increased over time in
all age subgroups.11 Based on the previous studies, we
found that gender disparity in obesity and overweight
prevalence had different characteristics among different
populations, which suggests the need to develop contextspeciﬁc public health strategies.
As genetic drifts are unlikely to occur within 25 years,
the variation of gender differences in obesity and overweight was most likely due to changes in other factors.
Perception of obesity could partly contribute to the
gender differences in obesity and overweight. According
to Chinese cultural tradition, overweight or obesity is
not regarded negatively, but, rather is viewed as good
health, especially in boys. Elderly people prefer larger
infants and regard overweight boys as stronger individuals.25 Many parents are unaware of their children’s
overweight or obese status, and some parents are more
likely to underestimate the weight status of their sons
compared with their daughters.25 26 Owing to such
factors, Chinese boys may generally have a different selfconcept of body image compared with Western boys,27
and overweight or obesity in boys is not recognised as
detrimental or unbearable. On the other hand, Chinese
girls prefer a slender shape,28 and they are more likely
to control their weight compared with their male counterparts. Moreover, changes in lifestyle may contribute to
the gender disparity in obesity and overweight as well.
The China Health and Nutrition Surveys found that the
prevalence of screen time ≥2 hours/day increased from
11.2% in 1997 to 44.3% in 2006 among urban boys aged
13–18 years, while it increased from 9.7% to 34.7% in
the same period among urban girls.29 China has already
developed some guidelines to control general childhood
obesity, such as Guidelines on Snacks for Chinese
Children and Adolescents ( published in 2008)30 and
the School-age Children and Teenagers Overweight and
Obesity Prevention and Control Guidelines (issued in
2007).31 However, these guidelines did not consider
gender differences. Gender speciﬁc preventive guidelines and public health policies for childhood obesity
should be formulated in the future. Considering that
less physical activity was also closely related to overweight
and obesity among Chinese school-aged students,32 we
suggest separating girls and boys for the physical education class, which despite its lack of popularity in many
schools, would increase the boys’ exercise33 and create
supporting environments to encourage both boys and
girls to take part in physical activities.
Most developed countries reported that children residing in rural areas had a higher risk of overweight and
obesity compared with children residing in urban areas,34
5
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Figure 1 Prevalence ORs (POR) with 95% CI for obesity and overweight of boys compared with girls in different year of
CNSSCH by urban—rural areas, adjusted for age, socioeconomic status, and school. (A) shows PORs for obesity of gender
disparity by using WHO definition. (B) shows PORs for obesity of gender disparity by using IOTF definition; (C) shows PORs for
obesity and overweight of gender disparity by using WHO definition; and (D) shows PORs for obesity and overweight of gender
disparity by using IOTF definition. CNSSCH, Chinese National Survey on Students’s Constitution and Health; IOTF, International
Obesity Task Force.

while developing countries reported the opposite.35 In
the present study, we found that the prevalence of obesity
and overweight was higher in urban than rural children,
which was consistent with reports from India and
Brazil.35 36 In line with previous studies, we found that
the gender difference in obesity and overweight prevalence was larger among urban than rural children. This
difference between urban and rural areas may be associated with differences in exposure to obesogenic environmental factors,37 such as access to high-energy-density
foods and less physical activity, both of which are more
common among urban children than their rural counterparts.38 However, with increasing urbanisation and the
convergence of lifestyles between urban and rural areas,
the pace of obesity prevalence has become more rapid in
rural areas over time.22 This may contribute to diminishing gender disparities in PORs between urban and rural
areas. Therefore, policymakers and experts should
develop gender-speciﬁc interventions for obesity, and
also consider the urban–rural disparities. Policymakers
should not neglect the obesity epidemic in rural populations, although their obesity prevalence is still lower than
that in urban populations. However, considering that
absolute burden is still considerably higher in urban
areas given the prevalence as well as the population distribution, obesity prevention and control should be advocated in urban areas of China.
The current study uses data from the largest nationally
representative survey of Chinese school-aged children to
date. However, the study has several limitations. First, the

CNSSCH data collection was carried out in schools and
therefore, some 15–18-year-old adolescents who could
not attend senior high school, mainly in rural areas,
were excluded from our sample.39 However, similar patterns were observed among all ﬁve surveys, even after
stratiﬁcation by urban–rural area. Second, the absence
of detailed information at the individual level, such as
family income, parents’ BMI and number of siblings,
may have posed limitations. However, some studies
reported that gender was an independent factor for
childhood obesity when family income, parents’ BMI
and the number of siblings were adjusted for.11 40–42

6

Song Y, et al. BMJ Open 2016;6:e011904. doi:10.1136/bmjopen-2016-011904

CONCLUSION
In summary, this study observed a dramatic increase in
the prevalence of childhood obesity and overweight in
Chinese boys and girls, with the prevalence in boys
making a larger contribution to the rapid increase than
the prevalence in girls. Although urban boys should be
the key target of obesity prevention, more attention
should be paid to rural boys, since the pace of the
obesity epidemic in rural areas was much faster.
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