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Abstract 

Objective  To in vestigate potential gender differences in the odds of overweight/obese, 
weight-related perceptions, and behaviors among Chinese school children. 

Methods  Height, weight, and a survey of weight-related perceptions and behaviors were measured in 
a nationally representative survey of 12,811 children in primary schools in China. Logistic regression 
analyses were used to assess gender differences, adjusting for confounders. 

Results  Boys had higher odds of being overweight/obese compared to girls within both urban 
[adjusted odds ratio (OR) 2.30, 95% CI 2.00 to 2.65] and rural areas (OR = 1.85, 95% CI 1.55 to 2.20). Girls 
reported healthier diets (e.g., daily vegetables OR = 0.79, 95% CI 0.73 to 0.85) whereas boys consumed 
fried food (OR = 1.21, 95% CI 1.06 to 1.38) and sugar-sweetened drinks more often (OR = 1.49, 95% CI 1.34 
to 1.65). Gender differences included higher odds of boys perceiving themselves as overweight if they had 
more highly educated mothers (OR = 1.35, 95% CI 1.09 to 1.68), less educated fathers (OR = 0.79, 95% CI 
0.63 to 0.99), and if they frequently consumed carbonated drinks (OR = 1.48, 95% CI 1.07 to 2.05). 

Conclusion  Childhood obesity prevention in China should be gender-focused, particularly for boys who 
reported an unhealthier diet but were less likely to see they were fat, even though more boys were 
overweight or obese than girls. 
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INTRODUCTION 

verweight and obesity have become 
major global public health problems[1]. 
In addition, waist circumference and 

abdominal obesity have increased over the years in 
China[2]. Action needs to be directed at the main 
drivers of this epidemic to meet the global target of 
halting the rise in obesity by 2025[3]. With the 
accelerating global obesity pandemic, there is a 
corresponding pandemic of youth classified as 
overweight and obese. In low and middle-income 
countries, where almost two in three of the world’s 
obese people live, there are likely to be continual 
increases in childhood overweight or obesity[1]. 
Conversely, in high income countries, trends in 
weight gain have been slowing in recent years[1]. 
Even though existing evidence shows that the 
prevalence of childhood overweight or obesity has 
not changed or reversed in France[4], Switzerland[5], 
Sweden[6], UK[7], Australia[8], or the US[9], evidence 
suggests a rapid increase from 0.1% to 7.3% 
between 1985 and 2014 in China[10-12]. 

Childhood and adolescence are critical 
developmental periods during which individuals 
establish foundations for their future health. The 
‘tracking’ or ‘carryover’ of obesity from childhood to 
adulthood has been well-established[13-14]. Evidence 
shows consistent risks as BMI reached more than 23 
kg/m², especially for cardiovascular disease, cancer, 
diabetes, osteoarthritis, and chronic kidney 
disease[15]. Without a substantial decrease in the 
prevalence of childhood obesity, the impact will 
continue to increase as the large number of 
currently obese children become obese adults; 
consequently, occurrence of diabetes, heart disease, 
stroke, cancer, or other weight-related diseases will 
also increase. Obesity prevention during childhood 
and adolescence is particularly important in China 
with the emergence of obesogenic environments 
coinciding with (if not caused by) China’s rapid 
economic development.  

The etiology of overweight and obesity among 
girls and boys may be different due to biology as well 
as society and culture[16]. Boys and girls differ in body 
composition, patterns of weight gain, hormone 
biology, and the susceptibility to certain social, 
ethnic, genetic, and environmental factors[17]. 
Understanding gender differences in child and 
adolescent overweight and obesity risk and 
associated predictors is critical for the development 
and implementation of policy and interventions. 

Gender differences in prevalence of childhood 
obesity have been observed in many countries. 
Some studies reported higher overweight and 
obesity prevalence in girls than in boys[18-20], whereas 
others have reported the opposite[11,21]. Some recent 
studies reported gender differences with respect to 
the behavioral determinants of overweight, 
including calorie intake and physical activity[21-23]. 
Similar studies have been absent in China so far. 
Addressing this gap is vital to provide guidance to 
program planners and public health decision makers 
with a mandate in childhood obesity prevention in 
China. Accordingly, the purpose of this study was to 
investigate potential gender differences in the odds 
of being, or perceiving oneself as, overweight, and in 
related behaviors among Chinese primary school 
children. 

MATERIALS AND METHODS 

Study Participants 

A national cross-sectional survey was conducted 
between September and October in 2010. 
Participants were selected using a three-stage 
cluster random sampling method. For the first stage 
of sampling (provincial level), eight provinces, 
autonomous regions, or municipalities were  
selected from southern and northern China. This 
sampling strategy was described in detail in a work 
published elsewhere[24]. Briefly, each province, 
autonomous region, or municipality was classified 
into three strata of lower-, middle-, and 
higher-economic levels according to the gross 
domestic product (GDP) per capita. For the second 
sampling stage, three counties or county-level cities 
were randomly selected in each stratum. For the 
third sampling stage, one urban and one rural 
primary school were randomly selected in each 
county or city.  

Letters were sent out to families of 12,811 
children in grades 4 through 6, informing parents 
about the study. Letters of informed consent for the 
students were obtained from both schools and 
parents. After measurements of height, weight, 
waist circumference, and blood pressure, all 
attending students were administered a survey that 
they filled out by themselves, and a family 
questionnaire that was filled out by the parents or 
guardians. Of all the children available in the 
selected schools according to class lists, 84.7% of 
children were included in the present study. An 
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overview of the inclusion process in the nationwide 
school-based survey in 2010 is described in Figure 1. 
Ethics approval was obtained from the Ethics 

Committee of China Centers for Disease Control and 
Prevention. All participants signed written informed 
consent forms.  

 

 

Figure 1. An overview of the inclusion process in the nationwide school-based survey in 2010. 
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Outcome Measurements 

The primary outcome was overweight or obese 
status compared with ‘normal’ weight, based upon 
body mass index (BMI) categories. Height was 
measured to the nearest 0.1 cm and weight to the 
nearest 0.1 kg[25]; children wore light clothing and no 
shoes during measurement. The International 
Obesity Task Force (IOTF) cutoffs are recommended 
for use in international comparisons of the prevalence 
of overweight and obesity. Considering the 
differences in body composition across different 
ethnic groups, the Working Group for Obesity in China 
(WGOC) organized by International Life Science 
Institute Focal Point in China conducted an analysis of 
BMI in children and adolescents aged 7-18 years; the 
age-, sex- specific BMI 85th and 95th percentiles were 
developed, respectively, by using the B-spline curve to 
adjust the curves passing through a BMI of 24 and 28 
kg/m2 (the cutoff points used for Chinese adults to 
define overweight and obesity, respectively) at 18 
years of age[26]. The BMI classification reference for 
overweight and obesity recommended by the WGOC 
is a rational way to predict and prevent health risks in 
Chinese children and adolescents[27]. This standard is 
the most appropriate one and has been applied 
extensively in recent years. 

Secondary outcomes included weight-related 
perceptions and behaviors. Students were asked 
‘how do you describe your weight?’ with response 
options including ‘very underweight’, ‘slightly 
underweight’, ‘about the right weight’, ‘slightly 
overweight’, and ‘very overweight’. Eight daily eating 
behaviors included: eating breakfast, fruits, 
vegetables, fried foods, western fast food, desserts, 
drinking sugar-sweetened drinks, and carbohydrate 
drinks (e.g., Coke or Sprite), were asked of 
participating children. Consumption of high-energy 
food or drinks included fried food, western fast food, 
desert, sugar- sweetened drinks, and carbohydrate 
beverages. Responses to these dietary questions 
were dichotomized into ‘4 days per week or  more’ 
or ‘3 days per week or less’. The survey also asked 
how many hours per day students spent on (i) 
homework; (ii) TV; (iii) sedentary extracurricular 
activities (e.g. playing the piano); and (iv) outdoor 
physical activities. These questions were asked 
separately for weekdays and weekends. 
Approximate hours per day were calculated by 
adding the hours on weekdays (× 5 days) plus hours 
on weekends (× 2 days) and dividing by seven for 
each variable. The three variables concerning 
sedentary activity (i-iii) were used to estimate total 

sedentary activity per day by adding up the time 
spent on each item (i-iii). Physical activity on 
weekdays or weekends was used separately in the 
analysis after being dichotomized into ‘1 hour per 
day’ or ‘less than 1 hour per day’. Sedentary activity 
on weekdays or weekends were analyzed separately 
after being dichotomized into ‘4 hours per day’ or 
‘less than 4 hours per day’. Finally, two questions 
were included in the survey on weight control 
practices. Exercise was measured with the question 
‘do you plan to do exercise to lose weight or keep 
from gaining weight?’ Diet was measured with the 
question ‘do you plan to diet to lose weight or keep 
from gaining weight?’ 

Environmental Determinants  

The location of the school was classified into an 
urban or rural area. Urban students were defined as 
students living in an urban area as defined by the 
national census or statistical bureau. Area economic 
development level was classified based on the 
county or city where schools were located into high, 
medium, or low based on per capita GDP. 

Parental Determinants 

Parents were asked to state the highest level of 
completed education for both the mother and the 
father. This was classified into primary school or 
lower (low education), middle or high school 
(medium education), and college or above (higher 
education). Self-reported height and weight were 
used to calculate parental BMI. A BMI of 24 kg/m2 

and 28 kg/m2 were cutoffs for overweight and 
obesity, respectively, for parents.  

Statistical Analysis  

All analyses were performed using Stata 14 
(StataCorp, College Station, TX, USA). Means, 
proportions, and their confidence intervals were 
calculated. Z-tests were used to examine statistical 
significance of proportional differences. Chi-square 
tests were used to examine the difference in 
perceived overweight by level of urbanization and 
gender. Logistic regressions were used to examine 
gender differences in the odds of each outcome, 
before and after adjusting for confounders. All tests 
for statistical significance were two-sided and the 
significance level was set as α = 0.05. 

RESULTS 

The characteristics of the study sample are 
presented in Table 1. Approximately 53.3% of the 
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participants were boys and 46.7% were girls. The 
mean age of children was 10.6 ± 1.0. The prevalence 
of overweight and obesity according to the Chinese 
WGOC definition was 16.5%, including overweight 
9.7% and obesity 6.7%, respectively. The prevalence 
of overweight and obesity differed significantly 
between boys (20.9%) and girls (11.6%) (P < 0.001). 
Eating behaviors were statistically different between 
boys and girls (P < 0.001); a higher percentage of 
girls reported healthier diets, such as having 
breakfast (73.3% of girls vs. 68.4% of boys), fruit 

(40.9% vs. 33.3%), and vegetables (63.9% vs. 58.3%) 
every day. Girls also reported a lower percentage of 
high-energy diets, for example, fried food (8.8% vs. 
10.5%), western fast food (2.3% vs. 3.6%), 
sugar-sweetened drinks (15.4% vs. 21.3%), and 
carbohydrate drinks (8.8% vs. 13.7%) 4 days or more 
per week. Approximately 18.2% of participants 
reported having dessert 4 days or more per week, 
and this differed statistically between boys   
(17.5%) and girls (19.1%). No gender differences 
were observed in the reporting of physical activity and 

Table 1. Characteristics of Study Sample from Grade 4 through 6 Students in Eight Provinces across China 

Variables Total (%) Boys (%) Girls (%) P Value* 

Body weight status     
Overweight 9.8 12.0 7.1 < 0.001 
Obesity  6.8 8.8 4.4 < 0.001 
Overweight and obesity 16.5 20.9 11.6 < 0.001 

Weight perception     0.001 
Perceived underweight 26.9 27.8 26.1  
Perceived normal weight 49.5 47.8 51.4  
Perceived overweight 23.6 24.5 22.5  

Mother’s education    0.099 
Primary school or low 24.9 25.7 23.9  
Junior or senior middle school 61.3 60.7 61.9  
College or above 13.8 13.5 14.2  

Father’s education    0.096 
Primary school or low 16.2 16.2 16.1  
Junior or senior middle school 65.8 66.5 65.0  
College or above 18.0 17.3 18.9  

Level of urbanization     0.034 
Urban  51.5 50.5 52.6  
Rural 48.5 49.5 47.4  

Eating behavior      
Having breakfast every day 70.7 68.4 73.3 < 0.001 
Having fruit every day 36.8 33.3 40.9 < 0.001 
Having vegetable every day 60.9 58.3 63.9 < 0.001 
Having fried food 4 days or more per week 9.7 10.5 8.8 < 0.001 
Having western fast food 4 days or more per week 3.0 3.6 2.3 < 0.001 
Having desert 4 days or more per week per week 18.2 17.5 19.1 < 0.001 
Drinking sugar-sweeten drinks 4 days or more per week 18.6 21.3 15.4 < 0.001 
Drinking carbohydrate drinks 4 days or more per week 11.4 13.7 8.8 < 0.001 

Physical activity     
Physical activity one hour on weekday 98.9 98.7 99.0 0.123 
Physical activity one hour on weekend 98.9 98.8 99.1 0.17 

Sedentary activity     
Sedentary activity 4 hours per day on weekday  47.4 46.9 47.9 0.11 
Sedentary activity 4 hours per day on weekend  84.9 84.4 85.5 0.31 

Weight control practices     
Doing exercise to control weight  57.0 58.0 55.7 0.043 
Diet to control weight 36.9 39.5 34.0 < 0.001 

 Note. *Difference between boys and girls. 
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sedentary activity. Relative to girls, boys reported 
more exercise or dieting to lose weight or keep from 
gaining weight (P < 0.001). 

Table 2 reports the odds in each outcome for 
boys relative to girls. After adjusting for confounders, 
(area economic development level, level of 
urbanization, and maternal education), boys in 
urban areas had greater odds of being overweight or 
obese than girls [Adjusted Odds Ratio (AOR) 2.30, 
95% Confidence Interval (95% CI) 2.00 to 2.65]. 
Slightly lower odds were observed in rural areas 
(AOR 1.85, 95% CI 1.55 to 2.20). Relative to girls, 

boys in urban areas had greater odds of perceiving 
themselves as overweight (AOR 1.22, 95% CI 1.08 to 
1.38), though there were no appreciable differences 
in rural areas. Boys, relative to girls, had lower odds 
of meeting the recommendation of having breakfast 
(AOR 0.79, 95% CI 0.72 to 0.86), fruit (AOR 0.74, 95% 
CI 0.68 to 0.80), and vegetables (AOR 0.79, 95% CI 
0.73 to 0.85) every day. Relative to girls, boys 
reported having consumed more high-energy food, 
although girls’ diets, relative to boys, were more 
likely to include desserts (AOR 0.89, 95% CI 0.80 to 
0.98). 

Table 2. Odds of Being Overweight or Engaging in Eating Behaviors, Physical Activity,  
and Weight Control Practices of Boys Relative to Girls 

Variables 
Unadjusted Adjusted* 

OR 95% CI P value OR 95% CI P value 

Overweight and obesity       

Overweight and obesity, urban (ref: not overweight or obese) 2.24 1.95-2.57 < 0.001 2.30 2.00-2.65 < 0.001 

Overweight and obesity, rural (ref: not overweight or obese) 1.80 1.52-2.14 < 0.001 1.85 1.55-2.20 < 0.001 

Perceived overweight       

Perceived overweight, urban (ref: perceived not overweight) 1.20 1.06-1.36 0.003 1.22 1.08-1.38 0.007 

Perceived overweight, rural (ref: perceived not overweight) 1.03 0.90-1.18 0.664 1.04 0.91-1.20 0.549 

Eating behavior       

Having breakfast every day (ref: less than everyday) 0.79 0.73-0.86 < 0.001 0.79 0.72-0.86 0.002 

Having fruit every day (ref: less than everyday) 0.72 0.67-0.78 < 0.001 0.74 0.68-0.80 < 0.001 

Having vegetable every day (ref: less than everyday) 0.79 0.73-0.86 < 0.001 0.79 0.73-0.85 < 0.001 
Having fried food 4 days or more per week (ref: less than 4 
days per week) 

1.22 1.07-1.39 0.003 1.21 1.06-1.38 0.006 

Having western fast food 4 days or more per week (ref: less 
than 4 days per week) 

1.54 1.22-1.94 < 0.001 1.61 1.27-2.05 < 0.001 

Having desert 4 days or more per week per week (ref: less 
than 4 days per week) 

0.90 0.82-0.99 0.036 0.89 0.80-0.98 0.018 

Drinking sugar-sweeten drinks 4 days or more per week (ref: 
less than 4 days per week) 

1.49 1.35-1.65 < 0.001 1.49 1.34-1.65 < 0.001 

Drinking carbohydrate drinks 4 days or more per week (ref: 
less than 4 days per week) 

1.66 1.47-1.88 < 0.001 1.66 1.46-1.89 < 0.001 

Physical activity       
Physical activity one hour on weekday (ref: less than one hour 
on weekday) 

0.75 0.54-1.08 0.171 0.74 0.49-1.09 0.128 

Physical activity one hour on weekend (ref: less than one hour 
on weekday) 

0.77 0.53-1.12 0.124 0.75 0.50-1.12 0.168 

Sedentary activity       
Sedentary activity 4 hours per day on weekday (ref: less than 
four hours on weekday) 

0.96 0.89-1.04 0.305 0.95 0.88-1.03 0.214 

Sedentary activity 4 hours per day on weekend (ref: less than 
four hours on weekday) 

0.92 0.82-1.02 0.111 0.91 0.82-1.02 0.100 

Weight control practices       

Doing exercise to control weight (ref: no) 1.10 1.00-1.21 0.043 1.11 1.01-1.23 0.026 

Diet to control weight (ref: no) 1.26 1.15-1.39 < 0.001 1.29 1.16-1.42 < 0.001 

Note. *Adjusted for area economic development level, maternal education, residence (urban versus rural). 
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Table 3 describes the frequency of actual and 
perceived weight status responses. Although the 
prevalence of overweight and obesity was higher in 
urban areas than rural, the pattern of perceived 
weight status appeared to be similar in both areas. 
Approximately 30.9% of total boys and 29.7% of 
total girls who were overweight or obese 
misclassified themselves as either underweight or 
normal weight. Among boys who were not 
overweight or obese, 33.7% misclassified themselves 
as underweight and 12.7% misclassified themselves 
as overweight. Among girls who were not 
overweight or obese, 29.1% said they were 
underweight and 16.2% said they were overweight. 
Despite not being overweight or obese, girls were 
more likely to perceive themselves as overweight. 

Table 4 shows the association between odds of 
perceived overweight and eating behaviors, physical 
activity, sedentary activity, and weight control 
practices. After adjusting for individual 
characteristics and behaviors, parental and 
environmental determinants, boys and girls had 
higher odds of perceiving themselves to be 
overweight if they were indeed overweight or obese, 
or doing exercise or dieting to lose weight. Boys 
whose mothers had higher educational attainment 
had higher odds of perceiving themselves as 
overweight (AOR 1.35, 95% CI 1.09 to 1.68), as did 

boys whose fathers had lower educational 
attainment (AOR 0.79, 95% CI 0.63 to 0.99). 

DISCUSSION 

This study of Chinese primary school children in 
grades 4 to 6 revealed many gender differences 
among primary school children in China with respect 
to the odds of being overweight or obese, the odds 
of perceiving themselves as overweight, and the 
odds of participating in weight-related behaviors 
including physical activity and eating behaviors. The 
prevalence of overweight and obesity was higher 
among boys than girls. Boys were also more likely to 
perceive themselves as overweight than girls. Girls 
reported healthier diets, whereas boys reported 
more high-energy diets. Differences in physical 
activity and sedentary behavior between boys and 
girls were marginal. Our results support the 
development of gender-focused obesity prevention 
programs as a strategy to reduce the burden of 
overweight and the consequent chronic diseases. 

Gender, Overweight, and Obesity 

Higher prevalence of overweight and obesity 
among boys in this study is consistent with findings 
among some previous work on children and youths 

Table 3. Frequency Distribution of Perceived Weight Status by Urban and Rural  

Variables 
Boys, Actual Overweight and Obese, n(%) Girls, Actual Overweight and Obese, n(%) 

Yes No P Valuea Yes No P Valuea 

Urban       

Perceived underweight 34 (4.6%) 742 (35.0%) 

< 0.001 

12 (3.4%) 663 (29.1%) 

< 0.001 Perceived normal weight 192 (26.0%) 1,130 (53.3%) 92 (25.9%) 1,251 (55.0%) 

Perceived overweight 514 (69.4%) 250 (11.7%) 251 (70.7%) 361 (15.9%) 

Rural       

Perceived underweight 24 (5.4%) 769 (32.6%) 

< 0.001 

8 (3.6%) 619 (29.0%) 

< 0.001 Perceived normal weight 117 (26.1%) 1,273 (54.0%) 60 (26.7%) 1,161 (54.4%) 

Perceived overweight 307 (68.5%) 317 (13.4%) 157 (69.7%) 356 (16.6%) 

Total       

Perceived underweight 58 (4.9%) 1,511 (33.7%) < 0.001 20 (3.5%) 1,282 (29.1%) < 0.001 

Perceived normal weight 309 (26.0%) 2,403 (53.6%)  152 (26.2%) 2,412 (54.7%)  

Perceived overweight 821 (69.1%) 567 (12.7%)  408 (70.3%) 717 (16.2%)  

P valueb 0.831 0.112  0.971 0.770  

Note. aDifference in the frequency distribution of those who were actual overweight and obesity, and who 
were not; bDifference in the frequency distribution between urban and rural. 
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aged 7 to 18 years from primary schools through 
high schools residing in an urban area of China[11,28]. 
In our study, we found gender differences in the 
prevalence of overweight and obesity was higher in 
urban areas than in rural areas. These results are 
supported by a study in Japan, which reported 
increasing overweight and obesity among boys, but 

not girls, aged 9 to 11 years in urban areas[29]. 
Recent evidence also shows that the prevalence of 

childhood overweight and obesity is slightly higher 
among boys than girls in Asian countries like South 
Korea[5] and Hong Kong[30]. Conversely, some studies in 
European countries and the US reported higher levels of 
childhood obesity among girls than boys[5,31-32].

 
Table 4. Association between Perceived Weight Statusa and Eating Behaviors, Physical Activity, 

Sedentary Activity, and Weight Control Practices 

Variables 
Adjusted*, Boys Adjusted*, Girls  

OR 95% CI P value OR 95% CI P value 

Actual overweight and obese (ref: not overweight or obese) 17.5 14.0-22.0 < 0.001 11.7 8.84-15.6 < 0.001 

Urban (ref: rural) 0.84 0.67-1.06 0.167 0.96 0.76-1.21 0.732 

Mother’s education (ref: primary school or none)       

junior or senior high school 1.30 0.98-1.74 0.074 1.04 0.77-1.40 0.797 

college or above 1.96 1.25-3.08 0.003 0.96 0.60-1.53 0.860 

Father’s education (ref: primary school or none)       

junior or senior high school 0.96 0.69-1.34 0.798 0.87 0.62-1.24 0.449 

college or above 0.62 0.39-0.97 0.038 0.81 0.51-1.30 0.386 

Parental overweight and obese (ref: not overweight or obese) 1.19 0.96-1.47 0.122 1.24 0.99-1.55 0.064 

Eating behavior       

Having breakfast every day (ref: less than everyday) 0.79 0.63-0.99 0.059 0.94 0.73-1.21 0.621 

Having fruit every day (ref: less than everyday) 0.81 0.65-1.00 0.071 0.87 0.69-1.09 0.216 

Having vegetable every day (ref: less than everyday) 1.00 0.80-1.25 0.963 1.11 0.88-1.41 0.378 

Having fried food 4 days or more per week (ref: less than 4 days per 
week) 

0.86 0.60-1.23 0.363 1.19 0.81-1.75 0.383 

Having western fast food 4 days or more per week (ref: less than 4 days 
per week) 

1.62 0.93-2.84 0.083 1.23 0.59-2.57 0.585 

Having desert 4 days or more per week per week (ref: less than 4 days 
per week) 

1.17 0.87-1.57 0.326 0.93 0.69-1.24 0.608 

Drinking sugar-sweeten drinks 4 days or more per week (ref: less than 4 
days per week) 

0.81 0.61-1.07 0.131 1.01 0.73-1.41 0.942 

Drinking carbohydrate drinks 4 days or more per week (ref: less than 4 
days per week) 

1.48 1.07-2.05 0.019 1.16 0.76-1.75 0.500 

Physical activity       

Physical activity one hour on weekday (ref: less than one hour on 
weekday) 

0.63 0.08-5.33 0.996 1.59 0.16-16.26 0.560 

Physical activity one hour on weekend (ref: less than one hour on 
weekday) 

0.99 0.11-9.14 0.680 1.80 0.24-13.19 0.697 

Sedentary activity       

Sedentary activity 4 hours per day on weekday (ref: less than four hours 
on weekday) 

1.22 0.98-1.52 0.071 1.35 1.08-1.69 0.009 

Sedentary activity 4 hours per day on weekend (ref: less than four 
hours on weekday) 

0.84 0.62-1.14 0.250 0.76 0.55-1.05 0.091 

Weight control practices       

Doing exercise to control weight (ref: no) 1.77 1.38-2.28 0.001 1.71 1.31-2.22 < 0.001 

Diet to control weight (ref: no) 1.48 1.17-1.87 < 0.001 1.90 1.48-2.44 < 0.001 

Note. aDependent variable: perceived weight status 1 = see themselves overweight; 0 = see themselves 
normal weight or underweight; *Adjusted for grade and variables listed above. 
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Gender and Eating Behaviors 

Some recent studies showed gender differences 
with respect to the behavioral determinants of 
overweight including calorie intake and physical 
activity[21-23]. Existing evidence shows that girls pay 
more attention to foods as a way to influence health 
and to meet nutritional recommendations, and boys 
reportedly eat more fast food[22,33]. Boys generally 
are at a risk of higher intakes of energy-dense food, 
like fruit juice and French fries[18,22-33]. Our study 
consistently observed that girls were more likely to 
engage in healthy eating, (i.e., having fruits, 
vegetables, and breakfast) every day, whereas boys 
were more likely to consume high-energy food, (i.e., 
fried food, western fast food, sugar-sweetened 
drinks, and carbohydrate drinks). Preference for fruit 
and vegetables is a strong predictor of fruit and 
vegetable consumption[34-35], and previous work 
reported girls had a stronger preference for 
vegetables than boys on average[36]. Eating more 
fruits and vegetables can help maintain a healthy 
body weight and children who eat less fruit and 
vegetables are at a higher risk of obesity[37-38]. A 
previous study suggested that children were less 
likely to eat sugary foods or foods with poor nutrient 
density when fruit and vegetables made up a 
substantial proportion of their dietary intake[38]. In 
our study, 36.8% and 60.9% of children consumed 
fruit and vegetables every day, respectively. In 
addition, a study in French reported that having 
breakfast is a protective factor against childhood 
obesity[39]. These results call for programs to 
promote healthy eating, having breakfast every day, 
and sufficient fruit and vegetable consumption, 
particularly among boys.  

Gender and Weight Perception 

Although more boys than girls were overweight, 
an opposite gender discrepancy was observed in 
weight perception. This present study found that 
among not overweight or obese children, girls were 
more likely to perceive themselves as overweight 
than boys. This is parallel with previous studies 
among Chinese adolescents[40-41]. Perception of 
being overweight among actually normal weight 
children may have reflected the weight 
dissatisfaction status of preadolescent girls in this 
study. An international comparison study suggested 
Chinese girls are more likely to be dissatisfied with 
their weight compared with their US counterparts[40]. 
The possible reason might be that Asian media 

promotes popularity of hyper-slim movie stars, pop 
music idols, and models. A Chinese study reported 
that exposure to Asian media lead to perceived 
overweight in girls[41]. Existing evidence suggests that 
distortion of weight perception may have 
detrimental influences on the psychological 
development of adolescents[42] and strongly 
correlates with a desire to lose weight through 
unhealthy weight control behaviors such as skipping 
meals, fasting, vomiting, and taking laxatives[43-44], 
which are risk factors for eating disorders and 
obesity[43]. Hence, excessive concern about weight 
among Chinese preadolescent girls may put them at 
risk for unhealthy weight control practices. 
Theoretical models of health behavior change 
emphasize the need to perceive oneself at risk as a 
prerequisite to behavior change[45]. In this present 
study, we observed that approximately one third of 
boys and girls who were actually overweight do not 
perceive themselves overweight, which strongly 
correlated with their intention to engage in weight 
control practices. This observation is consistent with 
findings among both U.S. and Chinese adolescents[40]. 
A recent study consistently reported that weight 
underestimation was prevalent in overweight 
children in China[46]. These results suggest that actual 
weight and perception of weight status do not 
coincide, and that deviations between actual and 
perceived weight status are more common among 
overweight and obese children and adolescents in 
China. Furthermore, these results suggest that both 
boys and girls who perceive themselves as 
overweight, are favorable towards healthy eating 
and physical activity to control weight. To improve 
the effectiveness of obesity prevention interventions, 
it may be prudent to help children and adolescents 
recognize they are at risk of overweight and obesity, 
and to correct their misperceptions of weight. Our 
understanding of the gender difference in weight 
perception highlights the importance of addressing 
both obesity and eating disorder problems at the 
same time. Healthy weight image should be 
promoted when addressing childhood obesity to 
prevent the development of body dissatisfaction and 
unhealthy weight control practices, particularly 
among girls.  

Strengths of the present study include its large 
representative sample, measured height and weight 
and its response rate that is considered high for 
school-based research. A further limitation relates to 
the cross-sectional design that related to 
directionality and causality. Self-report is prone to 
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error. As in other studies, in the present study this 
may have led to an over-reporting of physical activity. 
The use of objective measure of physical activity 
would have permitted us to more accurately 
estimate physical activity levels of students, 
although it is acknowledged that the use of such 
devices may be logistically and financially challenging 
in large population studies.  

CONCLUSION 

Gender frameworks are not only important to 
our understanding of the determinants of health, 
but also for the development of effective health 
promotion programs. With respect to health in 
general, there is indication that integrating gender 
considerations into interventions will improve their 
effectiveness[47]. A study in Japan presented 
considerable gender-related differences in the 
development of obesity in Japanese children[48]. A 
study in Chile suggested gender differences in 
physical activity[49]. The present study consistently 
raised the concern for understanding the gender 
difference in developing obesity in China. The results 
from this present study contribute to understanding 
of the gender difference in overweight and obesity, 
associated behavior, and weight perception among 
Chinese children. The results reinforce the need to 
support the development of gender-focused 
population-level obesity prevention strategies to 
reduce the burden of obesity and prevent the 
development of chronic diseases in adulthood. 
Healthy weight image should be promoted among 
boys who were more likely to be overweight and 
obese, but are less likely to see that they are 
overweight. 

Childhood obesity has become a significant 
public health problem in China. The analyses and 
results presented in this paper suggest that 
interventions to prevent weight gain in Chinese 
primary school children need to be gender sensitive, 
and in particular, shift gendered eating behaviors 
and weight perceptions via population-level 
strategies. 
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