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Abstract
Purpose  The urban-rural disparity for childhood 
overweight and obesity shows different patterns in most 
countries. This study aimed to examine the recent trend of 
urban-rural disparity for childhood overweight and obesity 
at national and subnational levels in Chinese children from 
2010 to 2014.
Design  Two successive national cross-sectional studies. 
Overweight and obesity were classified using Chinese 
national age-specific and sex-specific body mass index 
reference. The prevalence of overweight and obesity was 
compared between urban and rural areas at national and 
subnational levels.
Setting  Thirty-one provinces in China.
Participants  Data were obtained from the Chinese 
National Survey on Students’ Constitution and Health 
in 2010 and 2014 with 215 214 (107 741 in 2010 and 
107 473 in 2014) children aged 7–12 years.
Results  The overweight and obesity prevalence increased 
from 17.1% in 2010 to 22.5% in 2014. The overweight 
and obesity prevalence in both urban and rural areas was 
higher in the eastern provinces but lower in the western 
provinces. The urban-rural disparity in overweight and 
obesity decreased steadily from 2010 to 2014 (1.79 to 
1.42 for prevalence OR). There was greater urban-rural 
disparity in western China than eastern China. A reversal 
occurred in 2014 in several eastern provinces where 
the overweight and obesity prevalence in rural children 
surpassed that of their urban peers.
Conclusions  A narrowing urban-rural disparity and 
the reversal signal between urban and rural areas in 
overweight and obesity would contribute to a growing 
proportion of obese children in rural areas. Therefore, 
urgent region-specific policies and interventions with 
a forward-looking approach should be considered for 
Chinese children, especially in rural areas.

Introduction  
The persisting epidemic of childhood obesity 
is a serious public concern that requires 
urgent attention.1 Childhood  overweight 
or obesity is associated with adverse health 

consequences such as dyslipidaemias, type 
II diabetes, obstructive sleep apnoea and 
left ventricular hypertrophy,  throughout the 
course of life.2 3 Childhood obesity also pres-
ents with adverse psychosocial consequences 
and low educational attainment.4 5 Glob-
ally, the prevalence of obesity has increased 
substantially, and China is no exception.6 7

Huge geographical and urban-rural dispar-
ities in childhood overweight and obesity 
occurred across the world. Recent data 
has shown that global age-standardised prev-
alence of obesity substantially increased from 
0.7% in 1975 to 5.6% in 2016 in girls, and from 
0.9% in 1975 to 7.8% in 2016 in boys, and it 
has also suggested a large regional difference 
across the world that a plateaued or even a 
decreased trend in childhood overweight 
and obesity occurred in many high-income 

Strengths and limitations of this study

►► Subnational studies of overweight and obesity aim-
ing at the pattern of urban-rural disparity among 
Chinese children, with two successive national sur-
veys from 2010 to 2014, were investigated.

►► The new evidence of a reversal of urban-rural dis-
parity reported that the prevalence of overweight 
and obesity in rural children surpassed that of their 
urban peers in several provinces with high economic 
levels.

►► Geographical changes were used to analyse the 
urban-rural disparity and its different pace of 
the  childhood obesity epidemic, which supported 
the similar pattern of the obesity epidemic and the 
reversal phenomenon in the western provinces with 
low economic levels following the eastern provinces 
with higher economic status in the future.

►► Data on  factors influencing  the geographical and 
urban-rural disparities for childhood overweight and 
obesity were lacking.
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countries at high levels, such as western Europe and the 
high-income English-speaking and Asia-Pacific regions, 
and central and Andean Latin America, but an accel-
erated trend occurred in the east and south Asia.2 For 
example, the ever-increasing trends for obesity occurred 
in China during the past three decades from 0.1% in 1985 
to 5.0% in 2010.8 Urban-rural disparities were also seen in 
different trends across the world. Unlike the developed 
countries such as USA,9 Sweden10 and Japan,11 where the 
prevalence of childhood obesity is higher in rural areas, 
China is facing the development of urban-rural disparity, 
where childhood obesity is higher in urban areas with high 
socioeconomic status (SES),12 but the gap is decreasing.8

However, the subnational geographical variation and 
the changes in  urban-rural disparity in childhood over-
weight and obesity in China in recent years still remain 
unknown. Analysing the geographical distribution and 
recognising the changes for childhood overweight and 
obesity over time may help to identify geographical vari-
ation in at-risk groups and provide a reference for other 
countries, especially low-income and middle-income 
countries (LMICs) undergoing rapid socioeconomic 
development. To date, no subnational studies of over-
weight and obesity aiming at urban-rural disparity among 
Chinese children have been reported.

A  previous study found that the highest prevalence 
of overweight and obesity occurred in Chinese children 
aged 7–12 years before puberty.13 In addition, because of 
the policy of compulsory 9 years  education in China, chil-
dren aged 7–12 years are in the primary education stage, 
whose overweight status is more amenable to policy inter-
vention in practice.14 15 This study used the data in 2010 
and 2014 from the Chinese National Survey on Students’ 
Constitution and Health (CNSSCH), which were two 
successive nationally representative cross-sectional 
surveys. The objectives of our study were (1) To assess the 
recent trend in overweight and obesity among Chinese 
children aged 7–12 years. (2) To assess the change in 
the pace of urban-rural disparity from 2010 to 2014. (3) 
To estimate the prevalence of subnational geographical 
variation of overweight and obesity with regards to urban-
rural disparity during that period.

Methods
Study design
We obtained data from the 2010 and 2014 CNSSCH, which 
is the largest nationally representative survey of school-
aged children designed to investigate their health status 
in China. The sampling procedures of CNSSCH have 
been published previously in detail.16 The procedures of 
CNSSCH between 2010 and 2014 remained  consistent. 
Data were  from 31 mainland provinces excluding Hong 
Kong, Macao and Taiwan. In each province, the partici-
pants were selected by multistage, stratified, random cluster 
sampling; sampling yielded equal numbers at three SES 
groups (prefecture-level cities) (ie, upper, moderate, low) 
within each province defined based on five SES indicators 

including regional gross domestic product, total yearly 
income per capita, average food consumption per capita, 
natural growth rate of the  population and the regional 
social welfare index. All the prefecture-level cities within 
each province were ranked according to different SES indi-
cators separately and were divided into three categories. 
In each category, one prefecture-level city was randomly 
selected among cities with the same grade of five SES indi-
cators. In the present study, children aged 7–12 years in 
primary schools were selected randomly in each province 
and sampling took place in classes selected randomly from 
each grade in the selected schools. This procedure was used 
to select both the urban and rural schools, except those in 
Tibet where only urban Tibetan children in Lhasa were 
surveyed for feasibility reasons.

Participants’ involvement and data collection
In this study, participants were involved if they and their 
parents had lived in the local areas for longer than 1 year. 
All eligible participants in our study underwent a complete 
medical examination before data collection. All the data on 
height and weight of participants in the selected survey sites 
were obtained from the anthropometrical measurements 
after obtaining informed consent and medical examina-
tion. Of 215 789 participants, 575 participants with missing 
data were excluded. Thus, our sample size for analysis was 
215 214.

Measures and definition
Anthropometrical measurements were conducted by well-
trained health workers who passed a training course in 
anthropometrical measurements and followed a reference 
protocol recommended by  the 2006 WHO Child Growth 
Standards.17 Height (cm) and weight (kg) were measured to 
the nearest 0.1 cm and 0.1 kg with a portable wall-mounted 
stadiometer and standardised scale using the mean values 
of three measurements. All children were required to wear 
only light clothing and stand erect, barefoot and at ease 
while being measured. Both the stadiometers and scales 
were calibrated before use and similar instruments were 
used in measurement at all survey sites.

Body mass index (BMI) was calculated as body weight 
(kg) divided by height (m) squared (kg/m2). The defini-
tion of overweight and obesity used the national definitions 
from the Working Group on Obesity in China,18 and it was 
a kind of an  age-specific and sex-specific BMI reference 
standard of Chinese children. Overweight was defined as 
BMI >85th centile but ≤95th centile, relative to gender and 
age, whereas obesity was defined as BMI >95th centile. This 
standard is one of the most broadly used one in China that 
showed its superiority in both prospectivity and actuality, 
and is consistent with the east Asian ethnic characteristics 
of body fatness growth, which could eliminate the influence 
of different populations with different growth patterns and 
fat accumulation.19 We also conducted a sensitivity analysis 
using the WHO definitions.20 BMI Z scores were calculated 
as the child’s BMI minus the median BMI, and divided by 
the SD for that child’s age and sex in the WHO reference 
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population. BMI Z scores of more than 1 and 2 were clas-
sified as overweight and obesity, respectively. Thirty-one 
mainland provinces were analysed in our study, and they 
were divided into three regions: the east region, the central 
region and the west region according to the geographical 
standard division from  the National Bureau of Statistics 
of China (online supplementary figure S1).21 Informed 
consent was obtained from both children and their parents.

Statistical analysis
The present study calculated the crude prevalence of over-
weight and obesity based on the original data set to assess 
the nutritional status of children. Anthropometrical and 
categorical variables were compared using χ2 and t tests 
between the 2010 and 2014 survey years. The geograph-
ical distributions of overweight and obesity at subnational 
levels were compared (excluding Hong Kong, Macau and 
Taiwan) using the Spmap module in Stata. The prevalence 
of overweight and obesity, and its changes between 2010 
and 2014 in each province was presented using descriptive 
statistics. To assess urban-rural disparities in these two survey 
years, we used logistic regression to estimate the prevalence 
ORs (PORs) for overweight and obesity in urban versus 
rural areas with adjustment for province and subnational 
SES indicator. The same calculation of PORs was also 
conducted in the east, central and west regions of China. 
All analyses were conducted using both national definitions 
and WHO definitions, and the WHO definitions were used 
for sensitivity analysis. All analyses were performed using 
Stata V.12.0 software. Two-sided p values <0.05 were consid-
ered statistically significant.

Results
The characteristic of the study sample
As shown in online supplementary table S1, the distribu-
tion for sex, age and urban/rural children between the 
two survey years were quite similar. The average height, 
weight and BMI increased from 2010 to 2014 and the 
prevalence of overweight and obesity increased from 
17.1% in 2010 to 22.5% in 2014 using national definitions 
(from 22.5% in 2010 to 28.6% in 2014 using the WHO 
definitions).

Urban-rural disparity in overweight and obesity by age groups
The prevalence of overweight and obesity was stable 
across the age bands from ages from 7 years to 12 years 
in both 2010 and 2014, and increased evenly in each age 
from 2010 to 2014 (figure  1). The prevalence of over-
weight and obesity in urban children was higher than 
their rural peers, and the same ever-increasing trends 
occurred in each age of both urban and rural areas. 
However, the increase in  the prevalence of overweight 
and obesity was higher in rural areas than in urban areas 
of corresponding age (online supplementary figure S2 
and online supplementary tables S2 and S3).

Trends in the prevalence of overweight and obesity at 
the subnational level
Figure 2 shows that in both 2010 and 2014, the provinces 
with high prevalence of overweight and obesity were 
mainly concentrated in the eastern regions, particularly 
in the Circum-Bohai Sea Regions (including Shandong, 
Beijing, Tianjin, Hebei and Liaoning provinces). From 
2010 to 2014, most of the provinces showed greater 
increases in  overweight and obesity, with  Shaanxi prov-
ince especially   showing  the largest increment (11.6 
percentage points) while Hainan showed the lowest 
increment (5.3 percentage points, online supplemen-
tary tables S4 and S5). Sensitivity analysis using the WHO 
definitions presented the same epidemic characteristics 
(online supplementary figure S3).

Trends in urban-rural disparity for overweight and obesity at 
the subnational level
Figure 3 shows the further analysis of subnational distri-
bution and trends for the prevalence of overweight and 
obesity in urban and rural areas. Compared with rural 
areas, there were more provinces with higher prevalence 
of overweight and obesity in urban areas, especially in 
the north, north-east and Circum-Bohai Sea Regions. 
For example, the prevalence of overweight and obesity 
in urban and rural areas were 38.2% and 32.6%, respec-
tively, in Tianjin, which ranked the top one and the top 
three in 2014 in all the 31 provinces. However, more 
rural areas showed  greater increase in  overweight and 
obesity than urban areas at the subnational level. Similar 

Figure 1  Comparison of overweight and obesity between 2010 and 2014 with age from 7 years to 12 years in different 
subgroups. OW&OB, overweight and obesity; A, urban; B, rural; C, total.
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changes of urban-rural disparity at subnational levels 
were observed for overweight and obesity prevalence 
separately, even using the WHO definitions for sensi-
tivity analysis (online supplementary figures S4–S8). 
When stratified by urban-rural areas, Shanxi, Henan and 
Shanghai presented decreased trends for overweight and 
obesity among urban children during this period, and 
this decline was  also seen  in rural children in Zhejiang 
(online supplementary tables S4 and S5).

Figure 4 also shows the gap between urban and rural 
areas in 2010 and 2014. Most provinces presented a large 
urban-rural disparity in overweight and obesity with 
higher prevalence in urban areas than rural areas, but 
a reversal phenomenon with higher prevalence in rural 
areas than urban areas occurred in some provinces in the 
eastern regions, such as Beijing, Shandong and Zhejiang. 
For example, Shandong and Zhejiang provinces showed 

a reversal phenomenon in obesity in rural children simul-
taneously in 2010, and the trends continued till  2014 
adding two additional provinces (Beijing and Yunnan, 
online supplementary table S6), even using the WHO 
definitions (online supplementary figure S9). Further 
sex-stratified analyses presented the same reversal epide-
miological transition between urban and rural areas for 
overweight and obesity in both boys and girls from 2010 
to 2014 using both national and WHO definitions (online 
supplementary figures S10–S12).

PORs of urban versus rural children for overweight and 
obesity
Table 1 shows that the PORs of urban versus rural chil-
dren for overweight and obesity decreased from 2010 to 
2014. A same decrease in PORs was also observed in the 
eastern, central and western regions, and the increase in 

Figure 2  The distribution and changes in the prevalence of overweight and obesity in 31 national provinces between 2010 and 
2014. A and B, total overweight and obesity in 2010 and 2014, respectively; D and E, obesity in 2010 and 2014, respectively; G 
and H, overweight in 2010 and 2014, respectively; C, changes in total overweight and obesity between 2010 and 2014, obesity 
only (F) and overweight only (I) separately. OW&OB, overweight and obesity.  
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PORs that was seen as a gradient from the east to west 
geographically suggests a larger urban-rural disparity in 
west compared with east China. For example, the PORs of 
urban versus rural children in overweight and obesity in 
the eastern, central and western regions were 1.20 (95% 
CI 1.14 to 1.25), 1.56 (95% CI 1.47 to 1.65) and 1.70 
(95% CI 1.61 to 1.79), respectively, which showed ever-in-
creasing trends and were lower than the corresponding 
regional prevalence in 2010 (1.49 (95% CI 1.42 to 1.57), 
1.87 (95% CI 1.75 to 1.99) and 2.46 (95% CI 2.31 to 
2.62)). Sex-stratified analyses showed  the same trends 
in boys and girls even for the sensitivity analysis using 
the WHO definitions (online supplementary table S7). 
Notably, the urban-rural disparity for overweight and 
obesity in girls was lower than that in boys in the same 
period and region. Until 2014, the urban-rural disparity 
for obesity was not statistically significant among girls of 
eastern regions (POR 0.96 (0.87, 1.06)).

Discussion
The pattern and timing of urban-rural disparity for child-
hood overweight and obesity appear different between 
developed and developing countries, but there's little 
doubt that the majority of countries in the world are expe-
riencing the narrowing trends in  urban-rural disparity, 
including China.8 22  Previous studies have  shown that 
urban children had a higher prevalence of overweight 
and obesity than their rural counterparts who had faster 

increased pace.23 24  The present study  showed that the 
urban-rural disparity in overweight and obesity continued 
to narrow from 2010 to 2014 at the national level. There 
was new evidence of a reversal in urban-rural disparity 
with  the prevalence of overweight and obesity in rural 
children surpassing that of their urban peers in several 
provinces with high economic levels. As far as we know, 
this is the first study to analyse the urban-rural disparity 
in excess body weight at subnational levels and report the 
reversal phenomenon in Chinese children.

The ongoing epidemiological and nutritional transi-
tion in the world offer an important potential explana-
tion. Compared with urban children in high-income 
countries, rural children had higher risks of overweight 
status due to the higher accessibility of high-calorie diets 
and sugary drinks which were the more economically 
affordable option in countries such as USA,9 25 Britain26 
and Australia.27 But LMICs have not yet reached the 
same phase of nutritional transition as the economically 
affluent countries, and such diets are still reserved for 
urban children in some countries, such as India, Brazil 
and China, where economic growth has only just begun to 
allow affluent individuals to afford fast food.28–31 However, 
China, with rapid but uneven economic development, 
is shifting towards the model of high-income countries. 
Some provinces with high economic status have taken 
the lead in reversal of urban-rural disparities in child-
hood overweight status in the context of epidemiological 

Figure 3  The distribution and changes for prevalence of overweight and obesity in different subgroups in 31 national provinces 
between 2010 and 2014. A and B, total overweight and obesity in urban areas in 2010 and 2014, respectively; D and E, total 
overweight and obesity in rural areas 2010 and 2014, respectively; C and F, changes for overweight and obesity in urban and 
rural areas between 2010 and 2014, respectively. OW&OB, overweight and obesity. 
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Figure 4  The changes in prevalence gaps of overweight and obesity between rural and urban areas in 31 national provinces 
between 2010 and 2014. A and B, prevalence gap for overweight and obesity between urban and rural areas in 2010 and 
2014, respectively; C and D, prevalence gap for obesity between urban and rural areas in 2010 and 2014, respectively; E and F, 
prevalence gap for overweight between urban and rural areas in 2010 and 2014, respectively. OW&OB, overweight and obesity.  
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and nutritional transition, such as Beijing, Zhejiang and 
Shandong, whose per capita GDP ranked the top 2, 5 and 
10, respectively, in all of the  31 provinces.32 A specific 
example in this context is  UK where  socioeconomic 
inequalities in weight have reversed from 1953 to 2015 so 
that low socioeconomic position is now linked to higher 
rates of overweight/obesity in children.26 Thus, the rapid 
shift and the reversal phenomenon suggest that after a 
time lag, children in rural areas of LMICs or some unde-
veloped areas in a country may have higher risks of devel-
oping overweight/obesity in future.

In the context of this epidemiological and nutritional 
transition, it is important to recognise the Chinese 
specific potential reasons for the narrowing urban-rural 
disparity in overweight and obesity in children. First, 
sustainable economic growth in China has been widely 
considered an effective instrument for improving nutri-
tional status in children,33 because economic growth can 
increase family income, which allows households to spend 
more on enhancing the nutritional status of children. 
Second, customised implementation of the nutrition 

improvement programme was sustainably conducted in 
the developing areas of China. For example, the nutri-
tional policies of ‘the standard amount of nutritional 
supply for a student’s lunch’ (1998),34 ‘nutrition improve-
ment programme among rural compulsory education 
students’ (2011),35 ‘free compulsory education in rural 
areas’ (2006)36 issued by the Chinese government might 
be the key for improving children’s nutritional status and 
promoting the narrowing urban-rural disparity. Third, 
the gaps of living standards between urban and rural resi-
dents narrowed during the decades, which was supported 
by the changes of Engel coefficients. Engel coefficients, 
the proportion of family income spent on food and a 
indicator indicating the living standard of people,37 were 
35.7% and 41.1% in 2010 for urban and rural residents 
, respectively, but narrowed further to 35.2% and 34.3% 
in 2014, respectively.38 Fourth, environmental factors and 
diet changes might play a critical role. A nearly 10-year 
follow-up study in China found that the structure of the 
Chinese diet shifted away from high carbohydrate food 
towards high fat, high energy-density food as income 

Table 1  PORs for overweight and obesity between urban and rural children (urban vs rural)

Variables

Boys Girls Total

2010 2014 2010 2014 2010 2014

OW&OB

 � East 1.55 (95% CI 
1.45 to 1.65)

1.28 (95% CI 
1.21 to 1.36)

1.41 (95% CI 
1.30 to 1.52)

1.08 (95% CI 
1.01 to 1.16)

1.49 (95% CI 
1.42 to 1.57)

1.20 (95% CI 
1.14 to 1.25)

 � Central 1.95 (95% CI 
1.80 to 2.12)

1.59 (95% CI 
1.48 to 1.71)

1.74 (95% CI 
1.57 to 1.93)

1.51 (95% CI 
1.38 to 1.65)

1.87 (95% CI 
1.75 to 1.99)

1.56 (95% CI 
1.47 to 1.65)

 � West 2.64 (95% CI 
2.44 to 2.86)

1.80 (95% CI 
1.68 to 1.92)

2.18 (95% CI 
1.96 to 2.42)

1.55 (95% CI 
1.43 to 1.69)

2.46 (95% CI 
2.31 to 2.62)

1.70 (95% CI 
1.61 to 1.79)

 � Total 1.92 (95% CI 
1.84 to 2.00)

1.52 (95% CI 
1.46 to 1.58)

1.67 (95% CI 
1.59 to 1.77)

1.33 (95% CI 
1.27 to 1.39)

1.82 (95% CI 
1.76 to 1.88)

1.44 (95% CI 
1.40 to 1.48)

Obesity

 � East 1.53 (95% CI 
1.40 to 1.67)

1.11 (95% CI 
1.03 to 1.20)

1.36 (95% CI 
1.22 to 1.53)

0.96 (95% CI 
0.87 to 1.06)

1.47 (95% CI 
1.37 to 1.57)

1.05 (95% CI 
0.98 to 1.11)

 � Central 2.07 (95% CI 
1.83 to 2.34)

1.68 (95% CI 
1.51 to 1.86)

1.77 (95% CI 
1.51 to 2.08)

1.59 (95% CI 
1.40 to 1.81)

1.95 (95% CI 
1.77 to 2.15)

1.64 (95% CI 
1.51 to 1.78)

 � West 2.82 (95% CI 
2.48 to 3.20)

1.85 (95% CI 
1.68 to 2.04)

2.38 (95% CI 
1.99 to 2.84)

1.55 (95% CI 
1.37 to 1.76)

2.66 (95% CI 
2.40 to 2.95)

1.73 (95% CI 
1.60 to 1.87)

 � Total 1.92 (95% CI 
1.81 to 2.04)

1.44 (95% CI 
1.36 to 1.52)

1.65 (95% CI 
1.53 to 1.79)

1.26 (95% CI 
1.18 to 1.34)

1.82 (95% CI 
1.73 to 1.91)

1.37 (95% CI 
1.31 to 1.42)

Overweight

 � East 1.38 (95% CI 
1.28 to 1.49)

1.33 (95% CI 
1.23 to 1.43)

1.37 (95% CI 
1.24 to 1.51)

1.18 (95% CI 
1.08 to 1.30)

1.38 (95% CI 
1.29 to 1.46)

1.27 (95% CI 
1.20 to 1.34)

 � Central 1.65 (95% CI 
1.50 to 1.82)

1.35 (95% CI 
1.24 to 1.47)

1.62 (95% CI 
1.43 to 1.84)

1.36 (95% CI 
1.22 to 1.52)

1.64 (95% CI 
1.52 to 1.77)

1.35 (95% CI 
1.26 to 1.45)

 � West 2.23 (95% CI 
2.02 to 2.45)

1.54 (95% CI 
1.42 to 1.68)

1.97 (95% CI 
1.74 to 2.24)

1.47 (95% CI 
1.32 to 1.64)

2.13 (95% CI 
1.97 to 2.30)

1.52 (95% CI 
1.42 to 1.62)

 � Total 1.67 (95% CI 
1.58 to 1.76)

1.40 (95% CI 
1.34 to 1.47)

1.59 (95% CI 
1.49 to 1.70)

1.32 (95% CI 
1.24 to 1.40)

1.64 (95% CI 
1.57 to 1.71)

1.37 (95% CI 
1.32 to 1.42)

Adjusted for province and socioeconomic status.
OW&OB, overweight and obesity using the national definitions; PORs, prevalence ORs.
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improved, particularly in the low-income and middle-in-
come groups.39 In addition, the China Health and Nutri-
tion Survey in 2011 found that the urban-rural disparity 
for the total energy intake, and the consumption of meat 
and meat products was not significant.40 The conver-
gence of diets between urban and rural areas might partly 
explain the narrowing trend and the reversal in excess 
body weight.

Our study has some potential implications. First, our 
study might provide a reference to develop effective 
prevention policies  on the issue of nutritional burden 
both for domestic regions and other LMICs, because it 
is reasonable to assume that other corresponding LMICs 
might face the same narrowing urban-urban disparity 
trends and the reversal in nutritional problems in the 
future. Thus, in this context, policy makers and experts 
should pay attention to rural populations and develop 
sustainable policies for rural children, even though their 
obesity prevalence is still lower than that of urban chil-
dren. Second, comprehensive interventions are needed 
to prevent obesity so as to alleviate the medical burden 
in future, such as education on balanced diets and 
healthy eating habits, diet environment improvement 
in the society and the encouragement of physical activ-
ities. Third, geographical presentation with  a nation-
ally representative sample size offered a holistic view of 
secular nutritional changes in China, which provided the 
location and direction of priority interventions at present 
and in the future.

The present study had the following limitations. First, 
because this study used original data from two cross-sec-
tional surveys, the data can’t be used to infer causality, 
and merely descriptive analyses were adopted in this 
study. However, the CNSSCH collected nationally repre-
sentative data with a large sample size, and the prevalence 
estimated in each CNSSCH could meet our purpose of 
comparison and geographical analysis. Second, the 
present study included only  Tibetan children in Tibet, 
and we did not analyse the difference between the two 
groups. In fact, Tibetan children might not affect our 
conclusion of urban-rural disparity because we only 
analysed the urban-rural disparity among Han children 
due to the lack of rural Tibetan children in the survey, 
but Tibetan data  would increase the data integrity for 
geographical analysis at national and subnational levels. 
Third, some influencing factors, for example, dietary 
behaviour and physical activity in children and maternal 
or paternal obesity rates, which could further explain the 
changing trends of childhood obesity, were not collected 
in this survey.

Conclusion
In summary, the prevalence of overweight and obesity in 
urban children in China was higher than in rural children, 
and both of increased steadily from 2010 to 2014 with 
higher prevalence in the eastern provinces, especially in 
the north-east and Circum-Bohai Sea Regions, but lower 

in western provinces, especially in the south-west regions. 
In the context of the ongoing epidemiological and nutri-
tional transition, China is at a critical juncture in  the 
prevention and control of obesity as seen from the new 
evidence of the narrowing urban-rural disparity and the 
reversal in overweight and obesity. Therefore, region-spe-
cific policies and interventions with forward-looking 
consideration are warranted to prevent overweight and 
obesity in Chinese children, especially in rural areas.
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