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Background: We determined the prevalence and risk 
 profiles of being overweight or obese among children and 
adolescents in rural northeast China.
Methods: We conducted a cross-sectional study consisting 
of 4,094 children and adolescents aged 5–18 y. Anthropometric 
measurements and information on health-related variables 
were collected by well-trained personnel. Odds ratios (ORs) are 
presented with 95% confidence intervals (CIs).
results: The overall prevalence of subjects who were over-
weight or obese was 21.8% (15.4% overweight and 6.4% obese). 
Among boys, getting more sleep was found to be a protec-
tive factor against being overweight or obese, and a higher 
monthly family income (2,000–5,000 Chinese yuan (CNY); 1 
CNY = 0.163 US dollar) was associated with an increased risk as 
compared with lower incomes. For girls, not having breakfast 
every day conferred higher odds of being overweight or obese 
(OR, 1.45 (95% confidence interval (CI), 1.11–1.91)). When both 
parents were overweight, this increased the risk of a child being 
overweight or obese in both boy (overweight father: OR, 1.54 
(95% CI, 1.26–1.89); overweight mother: OR, 1.73 (95% CI, 1.35–
2.22)) and girl participants (overweight father: OR, 2.01 (95% CI, 
1.57–2.57); overweight mother: OR, 1.45 (95% CI, 1.07–1.96)).
conclusion: The prevalence of pediatric obesity in rural 
China was relatively high. Risk profiles should be fully consid-
ered when planning prevention and treatment programs for 
pediatric obesity.

the prevalence of children and adolescents who are over-
weight or obese has increased dramatically and reached 

alarming levels in recent years, affecting both developed and 
developing countries. Given the adverse health consequences 
in young adults that are associated with being overweight or 
obese, such as metabolic disorders, type 2 diabetes, hyper-
tension, sleep apnea, adulthood obesity, and higher rates of 
mortality in young adults (1–5), it has become a global public 
health problem that requires more attention worldwide.

This trend of rising prevalence has been observed in China. 
In the most developed metropolises, including Beijing and 
Shanghai, the prevalence of overweight or obese children 

increased twofold to threefold between 1985 and 1995. During 
2005–2010, the increase rate of pediatric obesity was even 
higher in rural areas than that in urban areas (6,7).

Although the genetic cause for obesity is not to be ignored, 
lifestyle behaviors and environmental factors are more likely 
to be closely related to the increased prevalence of overweight 
problems in the population. Several studies in China have 
suggested that lifestyle and sociodemographic factors such as 
watching too much TV, living in rural areas, and having over-
weight parents, increases the risk that children and adolescents 
will be overweight or obese (8–11). Because the management 
of bodily weight problems in this segment of the population 
is often based on lifestyle modifications, identification of the 
associated risk factors is a top priority.

The prevalence of childhood and adolescent obesity and 
associated factors has been reported in other studies con-
ducted in China, but most of them were focused on urban 
areas; related information for rural areas is relatively limited. 
Likely because of an imbalance in economic development, the 
health resources in rural areas of northeast China are relatively 
poor as compared with those in the south, and the lack of 
health resources is often ignored by many health workers. In 
addition, data concerning dietary habits and anthropological 
measurement results among these children are lacking. Most 
important, the lifestyle habits and customs in northeast China 
are markedly different from those of other regions. For exam-
ple, due to the cultural differences, most residents in northeast 
China tend to prefer a large quantity of food, whereas resi-
dents in south China focus more on the quality of food and eat 
less in everyday meals. Moreover, the different diet structures 
between the regions may also have different impacts on weight 
status. Therefore, we believe that the prevalence of overweight 
or obese people in the pediatric population, as well as the asso-
ciated risk factors, might be quite different in northeast China 
and warrant investigation.

To reduce the prevalence of childhood and adolescent obe-
sity and promote health in this segment of the population of 
rural northeast China, it is of key importance to establish strat-
egies that are based on the specific risk factors of this locale. 

Received 16 July 2012; accepted 4 March 2013; advance online publication 14 August 2013. doi:10.1038/pr.2013.116

1Department of Cardiology, First Hospital of China Medical University, Shenyang, People’s Republic of China; 2Department of Clinical Epidemiology, Library, Shengjing  
Hospital of China Medical University, Shenyang, People’s Republic of China; 3Shenyang Eye Research Institute, Fourth People’ Hospital, Shenyang, People’s Republic of China; 
4Department of Cardiology, Shengjing Hospital of China Medical University, Shenyang, People’s Republic of China. Correspondence: Yingxian Sun (sunyingxian12@yahoo.com.cn)

Prevalence and risk factors of being overweight or obese 
among children and adolescents in northeast china
Xiaofan Guo1, Liqiang Zheng2, Yang Li1, Xiaoyu Zhang3, Shasha Yu1, Hongmei Yang1, Xingang Zhang1, Zhaoqing Sun4  
and Yingxian Sun1

Copyright © 2013 International Pediatric Research Foundation, Inc.  Volume 74  |  Number 4  |  October 2013      Pediatric ReSeARCh 443

http://www.nature.com/doifinder/10.1038/pr.2013.116
mailto:sunyingxian12@yahoo.com.cn


Articles         Guo et al.

Therefore, in the current study, we determined the prevalence 
of overweight and obese young people in a large population 
sample in rural northeast China. We also investigated whether 
lifestyle behaviors, dietary habits, and parental body weight 
were associated with obesity in this population.

RESULTS
The population sample consisted of 2,131 boys and 1,963 girls, 
with a mean age of 10.9 ± 2.7 y. The overall prevalences for 
being overweight or obese were 15.4 and 6.4%, respectively. 
Of the 4,094 participants, 568 boys (26.7%) and 326 girls 
(16.6%) were found to be overweight or obese. The mean BMI 
of the boys was 19.19 ± 3.93 kg/m2 and that of the girls was 
18.42 ± 3.26 kg/m2.

Table 1 presents baseline characteristics of participants 
by sex. Boys had higher BMI than girls (19.19 ± 3.93 vs. 
18.42 ± 3.26; P < 0.001). The prevalence of overweight and 
obesity for boys was higher as compared with girls. Girls had 
lower mean systolic blood pressure and higher paternal BMI as 
compared with boys.

Table 2 presents the prevalence of overweight and obesity 
among different groups by sex. The prevalence of overweight 
or obese participants was higher in the 5–8 y age groups in both 
the sexes. Children of overweight parents were more likely to 
be overweight or obese. Sleep duration and snack habit were 
significantly associated with the prevalence of overweight or 
obesity for boys and girls, respectively.

Table 3 presents the multivariable logistic regression analy-
sis of risk factors related to overweight or obesity. Among boys, 
races other than Han Chinese were associated with a higher 
odds of being overweight or obese (odds ratio (OR): 1.36; 95% 
confidence interval (CI): 1.06–1.75). Moreover, among boys, 
a longer sleep duration (>9 h) was associated with a lower 
odds of overweight or obesity (OR: 0.72; 95% CI: 0.57–0.92). 
Boys with a monthly family income of 2,000–5,000 Chinese 
yuan (CNY; 1 CNY = 0.163 US dollar) had an increased odds 
of being overweight or obese in comparison with boys with 
a lower family income. For girls, not having breakfast every 
day was related to higher odds of being overweight or obese 
(OR: 1.45; 95% CI: 1.11–1.91). Having an overweight mother 
or overweight father was associated with increased odds of 
overweight or obesity for boys and girls (for boys, overweight 
father: OR, 1.54; 95% CI: 1.26–1.89; overweight mother: OR, 
1.73; 95% CI: 1.35–2.22; for girls, overweight father: OR, 2.01; 
95% CI: 1.57–2.57; overweight mother: OR, 1.45; 95% CI: 
1.07–1.96).

DISCUSSION
In the current study, we found a relatively high prevalence of 
overweight or obese rural children and adolescents, especially 
among male participants. Overweight status was associated 
with race, sleep duration, and family income in boys and lack 
of breakfast in girls. Having overweight parents was a risk fac-
tor for being overweight or obese in children and adolescents 
of either sex.

The prevalence of being overweight or obese in this popula-
tion was higher than that observed in previous studies con-
ducted in Xi’an and Nanjing, which are in western and eastern 
China, respectively (10,11). However, it is similar to the rates 
in many metropolises reported from the National Surveys on 
Chinese Students’ Constitution and Health in 2000, although 
different criteria for being overweight or obese were used (6). 
The prevalence in northeast China was lower than that of some 
other countries such as the United States, South Korea, Saudi 
Arabia, and Greece (12–16), and higher as compared with oth-
ers (17,18). Regional and racial differences might contribute to 
these inconsistent results.

We found that the percentage of overweight and obese stu-
dents was much higher among the males. Unlike the results 
from other countries (14,19–21), most studies in China, 
including the present study, found that in general, boys were 
more often obese than girls (10,11,22–24). The male-specific 
prevalence might be related to gender differences in feeding, 
resulting from the higher value placed on a son in traditional 
Chinese culture. It also might be explained by discrepancies 
in body image between the two genders. Females are more 
concerned about their weight and body shape. Among males, 
a strong and big body in particular is considered healthy in 
northeast China.

Many epidemiological studies have indicated that short sleep 
duration is a risk factor of being overweight or obese among 
children and adolescents (10,25–29). In a cross-sectional study 
of 8,274 children aged 6–7 y, Sekine et al. found that the adjusted 

table 1. Baseline characteristics of the participants by sex (N = 4,094)

Boys Girls P value

Age (y)   10.9 ± 2.65 10.97 ± 2.69 0.45

 5–8 (n = 899) 7.37 ± 0.66 7.30 ± 0.73 0.18

 9–11 (n = 1,439) 9.97 ± 0.81 9.96 ± 0.80 0.71

 12–14 (n = 1,347) 13.03 ± 0.80 13.03 ± 0.81 0.92

 15–18 (n = 409) 15.35 ± 0.60 15.30 ± 0.61 0.38

Han race 82.9 (1,767) 81.5 (1,599) 0.22

Weight (kg) 41.19 ± 14.93 38.82 ± 12.2 <0.001*

Height (cm) 144.18 ± 15.78 143.18 ± 14.03 0.03*

BMI (kg/m2) 19.19 ± 3.93 18.42 ± 3.26 <0.001*

Normal weight 73.3 (1,563) 83.4 (1,637) <0.001*

Overweight 17.4 (370) 13.3 (261)

Obese 9.3 (198) 3.3 (65)

SBP (mmHg) 109.61 ± 13.24 107.89 ± 13.33 <0.001*

DBP (mmHg) 66.62 ± 9.92 67.07 ± 9.87 0.15

Sleep duration (h) 8.75 ± 1.10 8.71 ± 1.18 0.28

Nonsmoking 85.3 (1818) 86.4 (1697) 0.30

No alcohol use 82.5 (1759) 85.6 (1680) 0.01*

Mother’s BMI (kg/m2) 22.41 ± 2.97 22.38 ± 3.06 0.75

Father’s BMI (kg/m2) 23.88 ± 3.23 24.12 ± 3.21 0.02*

Data are expressed as % (n) or as the mean ± SD. *P < 0.05, statistically significant 
difference.

DBP, diastolic blood pressure; SBP, systolic blood pressure.
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table 2. Prevalence of overweight/obesity among children and adolescents in Liaoning Province, China

Boys Girls

Normal weight Overweight/obese P value Normal weight Overweight/obese P value

Age (y) 0.46 0.04*

 5–8 72.7 (343) 27.3 (129) 79.4 (339) 20.6 (88)

 9–11 72.8 (557) 27.2 (208) 82.9 (559) 17.1 (115)

 12–14 73.0 (503) 27.0 (186) 85.7 (564) 14.3 (94)

 15–18 78.0 (160) 22.0(45) 85.8 (175) 14.2(29)

Race 0.02* 0.81

 Han 74.4 (1314) 25.6 (453) 83.5 (1335) 16.5 (264)

 Othera 68.4 (249) 31.6 (115) 83.0 (302) 17.0 (62)

Physical activity (times/wk) 0.16 0.35

 <4 74.6 (873) 25.4 (298) 84.1 (935) 15.9 (177)

 ≥4 71.9 (690) 28.1 (270) 82.5 (702) 17.5 (149)

Watching TV (h/d) 0.73 0.60

 <0.5 or occasionally 73.5 (605) 26.5 (218) 83.3 (699) 16.7 (140)

 0.5–3 73.9 (657) 26.1 (232) 82.7 (656) 17.3 (137)

 ≥3 71.8 (301) 28.2 (118) 85.2 (282) 14.8(49)

Sleep duration (h/d) 0.03* 0.24

 <8 72.9 (145) 27.1 (54) 87.2 (205) 12.8(30)

 8–9 71.8 (1,016) 28.2 (400) 82.8 (1037) 17.2 (261)

 >9 77.9 (402) 22.1 (114) 83.2 (395) 16.8 (80)

Having breakfast 0.67 0.07

 Every day 73.1 (1,072) 26.9 (395) 84.3 (1,199) 15.7 (223)

 Not every day 73.9 (491) 26.1 (173) 81.0 (438) 19.0 (103)

Servings of snacks (d/wk) 0.83 0.02*

 <4 73.2 (1,237) 26.8 (452) 82.4 (1,273) 17.6 (272)

 ≥4 73.8 (326) 26.2 (116) 87.1 (364) 12.9 (54)

Family income (CNY/mo) 0.09 0.89

 <2,000 77.2 (382) 22.8 (113) 84.1 (397) 15.9 (75)

 2,000–5,000 72.0 (961) 28.0 (373) 83.2 (990) 16.8 (200)

 ≥5,000 72.8 (220) 27.2 (82) 83.1 (250) 16.9(51)

Father <0.001* <0.001*

 Not overweight 76.6 (1,089) 23.4 (333) 87.1 (1,112) 12.9 (164)

 Overweight 66.9 (474) 33.1 (235) 76.4 (525) 23.6 (162)

Mother <0.001* 0.004*

 Not overweight 75.4 (1,345) 24.6 (439) 84.5 (1,382) 15.5 (254)

 Overweight 62.8 (218) 37.2 (129) 78.0 (255) 22.0 (72)

Smoking 0.08 0.98

 No 74.0 (1,346) 26.0 (472) 83.4 (1,415) 16.6 (282)

 Yes 69.3 (217) 30.7 (96) 83.5 (222) 16.5(44)

Drinking 0.81 0.73

 No 73.5 (1,292) 26.5 (467) 83.5 (1,403) 16.5 (277)

 Yes 72.8 (271) 27.2 (101) 82.7 (234) 17.3(49)

Total 73.3 (1,563) 26.7 (568) 83.4 (1,637) 16.6 (326)

Data are expressed as % (n). *P < 0.05, statistically significant difference.

BP, blood pressure; CNY, Chinese yuan (1 CNY = 0.163 USD); USD, US dollar.
aIncluding some ethnic minorities in China, such as Mongol and Manchu.
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table 3. Multivariate analysis of risk factors associated with overweight/obesity by sex

Boys Girls

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

Age (y)

 5–8 1.00 1.00

 9–11 1.01 0.77–1.31 0.96 0.78 0.57–1.07 0.12

 12–14 0.94 0.72–1.24 0.67 0.66 0.47–0.93 0.02*

 15–18 0.72 0.47–1.10 0.13 0.69 0.41–1.17 0.17

Race

 Han 1.00 1.00

 Othera 1.36 1.06–1.75 0.02* 1.08 0.79–1.47 0.63

Physical activity (times/wk)

 <4 1.00 1.00

 ≥4 1.11 0.91–1.35 0.29 1.13 0.89–1.44 0.32

Watching TV (h/d)

 <0.5 or occasionally 1.00 1.00

 0.5–3 0.96 0.77–1.20 0.73 1.03 0.79–1.34 0.85

 ≥3 1.07 0.81–1.41 0.65 0.91 0.63–1.32 0.63

Sleep duration (h/d)

 <8 1.04 0.72–1.50 0.83 0.79 0.50–1.25 0.31

 8–9 1.00 1.00

 >9 0.72 0.57–0.92 0.01* 0.97 0.72–1.29 0.81

Having breakfast

 Every day 1.00 1.00

 Not every day 0.96 0.77–1.19 0.68 1.45 1.11–1.91 0.01*

Servings of snacks (d/wk)

 <4 1.00 1.00

 ≥4 1.02 0.79–1.31 0.88 0.73 0.52–1.01 0.06

Family income (CNY/month)

 <2,000 1.00 1.00

 2,000–5,000 1.34 1.05–1.72 0.02* 1.08 0.81–1.46 0.60

 ≥5,000 1.27 0.91–1.77 0.17 1.11 0.74–1.65 0.62

Father

 Not overweight 1.00 1.00

 Overweight 1.54 1.26–1.89 <0.001* 2.01 1.57–2.57 <0.001*

Mother

 Not overweight 1.00 1.00

 Overweight 1.73 1.35–2.22 <0.001* 1.45 1.07–1.96 0.02*

Smoking

 No 1.00 1.00

 Yes 1.36 0.97–1.92 0.08 1.14 0.73–1.75 0.57

Drinking

 No 1.00 1.00

 Yes 0.88 0.63–1.22 0.43 1.04 0.68–1.58 0.86

CNY, Chinese yuan (1 CNY = 0.163 USD); OR, odds ratio; USD, US dollar; 95% CI, 95% confidence interval.

*P < 0.05 for the independent association between overweight/obesity and each factor after adjusting for the remaining factors.
aIncluding some ethnic minorities in China, such as Mongol and Manchu.
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odds for obesity were 1.49, 1.89, and 2.87 for sleep durations 
of 9–10, 8–9, and <8 h, respectively, as compared with children 
who slept for ≥10 h (26). High frequency of adequate sleep 
was inversely associated with obesity among Taiwan adoles-
cents aged 13–18 y (27). In line with previous studies in China 
(10,25), we found that a longer sleep duration was a protective 
factor against being overweight or obese. Underlying mecha-
nisms responsible for this might include upregulation of appe-
tite, alterations in glucose metabolism, and decreased energy 
expenditure (30,31). However, in our study, this association was 
observed only among boys, which is contrary to some studies 
(32,33) but in agreement with others (26,28,29). We are unable 
to account for the sex-specific differences of our results, involv-
ing changes in physiology and body composition that accom-
pany puberty, and differences in sleep patterns, although they 
have been formerly discussed (28,32,33). The precise mecha-
nism is still under debate and deserves further evaluation.

Skipping breakfast has been reported to be an important 
determinant of childhood and adolescent overweight and obe-
sity (33). Breakfast consumption was associated with higher 
intakes of carbohydrate, dietary fiber, and certain micronutri-
ents, as well as lower intake of fats (34). In a study of 35,000 
Swedish students aged 13–16 y, skipping breakfast was related 
to overweight more than alcohol drinking and even more than 
physical inactivity (35). As compared with the girls who ate 
breakfast every day, in the current study, the risk of being over-
weight or obese was 1.5-fold higher for girls not having break-
fast. This affirms the importance of the regular consumption of 
breakfast. However, relatively few studies in China have inves-
tigated this issue, especially in rural areas, indicating that it is 
an easily overlooked life habit, and more attention is needed.

The current study showed that having overweight parents 
was a strong independent risk factor for being overweight or 
obese. Similar findings have been reported from other parts of 
China (10,36). Parents’ genetic and behavior factors are trans-
mitted to their children consciously or unconsciously. Parental 
choices have previously been shown to have a marked effect 
on the food selection of their children. It was reported that 
children with obese or overweight parents had a higher prefer-
ence for fatty foods and a more “overeating-type” eating style 
(37). The essential role of parents in the prevention of pedi-
atric overweight and obesity should never be overlooked. We 
found that the magnitude of the association between paren-
tal overweight and child overweight was larger for boys who 
had an overweight mother vs. an overweight father. For girls, 
the magnitude of the association was higher for those with an 
overweight father vs. an overweight mother. More studies are 
expected to investigate this phenomenon.

With regard to some lifestyle behaviors, such as physical 
inactivity and long hours of TV watching, we failed to find a 
significant relation to childhood and adolescent overweight or 
obesity. In contrast to some studies, some others also found 
negative associations between these factors and pediatric obe-
sity, indicating that different populations might lead to various 
outcomes. Yi et al. (10) found that physical inactivity was not 
significantly associated with obesity in children aged 7–18 y 

from a city in north China. This was in line with the result 
from a study conducted among 1,869 adolescent school stu-
dents in Saudi Arabia (14). In a cluster-randomized controlled 
trial, Reilly et al. (38) demonstrated that physical activity did 
not improve weight status after enhanced program and health 
education in young children. Although obesity and overweight 
were found to be associated with watching TV for more than 
2 h/d among schoolchildren in the north of Jordan (20), the 
relationship turned out to be negative in the study conducted 
in Saudi Arabia using the same cut points (14). Jabre et al. (39) 
also failed to detect a significant association between time 
spent in watching TV and overweight in children aged 6–8 y. 
Therefore, considering the different features of the populations 
and various definitions for the variables, the negative associa-
tions between these factors and pediatric obesity that we found 
in the current study were quite possible. In addition, insuffi-
cient sample size might also be a potential reason.

This study has some limitations. First, the data are not rep-
resentative of children and adolescents throughout China. 
Second, some of the children and parents did not complete the 
questionnaire fully, resulting in vacancies for several variables. 
Therefore, the final sample size is smaller than the original. In 
addition, these analyses rely on self-reports from children and 
their parents, which might compromise accuracy. Moreover, 
our results are based on a cross-sectional design, and there-
fore, no cause-and-effect relationships could be established 
definitively.

Conclusion
In summary, the current study indicated that being overweight 
or obese is highly prevalent in children and adolescents in this 
northeast China population sample. Short sleep duration, skip-
ping breakfast, and overweight parents were found to be risk 
factors. The risk profile in this population differed from that 
reported in other regions. To reduce the prevalence of child-
hood and adolescent obesity, it is of key importance to estab-
lish strategies that are specifically based on the risk factors, and 
sex should be taken into account when targeting children and 
adolescents in rural areas for health-promoting interventions.

METHODS
Study Population
We conducted a cross-sectional, school-based study from July 2010 to 
January 2011 in rural areas located ~55 km northwest of the center of 
Shenyang, Liaoning Province, to assess the prevalence of overweight 
and obese rural Chinese children and adolescents and factors asso-
ciated with these conditions. A total of 7,637 students aged 5–18 y 
were recruited, with an overall response rate of 89% (Figure 1). We 
adopted a multistage, stratified cluster-sampling scheme and included 
samples from the northern, southern, western, and eastern regions of 
rural Shenyang. Three public schools were selected randomly from 
each geographic region. Subjects from all the classes in each school 
were included. Overall, 12 public schools from these regions and 162 
classes were selected. Participants who failed to fulfill the process or 
who provided incomplete data required for the study were excluded. 
Forty-four participants known to have chronic heart, renal, or hepatic 
disease were also excluded. The final sample consisted of 4,094 stu-
dents, including 2,131 boys and 1,693 girls. The parents of all subjects 
provided informed consent. The study was approved by the Ethics 
Committee of China Medical University.
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Outcome Variable
In accordance with the standardized technique described by the 
Fourth Report on the Diagnosis, Evaluation, and Treatment of High 
Blood Pressure in Children and Adolescents (40), blood pressure (BP) 
was measured after the subject had rested for at least 5 min, using a 
mercury sphygmomanometer and appropriate-size cuff by well-
trained personnel. The participants were advised to avoid coffee, tea, 
and exercise for at least 30 min before the measurement and remained 
seated with the arm supported at heart level during the measurement. 
The average of two measurements was used in the analysis. With the 
subjects wearing light clothes without shoes, body weight was mea-
sured to the nearest 100 g with a professional scale, and height was 
measured to the nearest 0.5 cm with a stadiometer. BMI was calcu-
lated as weight in kilograms divided by the squared height in meters.

BP status was defined according to the Fourth Report on the 
Diagnosis, Evaluation, and Treatment of High Blood Pressure in 
Children and Adolescents (40). Prehypertension was defined as sys-
tolic BP and/or diastolic BP (DBP) ≥90th and <95th percentile, respec-
tively, for age, sex, and height, or if the systolic BP was ≥120 mm Hg 
or the DBP was ≥80 mm Hg. Hypertension was defined as systolic BP 
and/or DBP ≥95th percentile. Weight class was based on the tables 
of the International Obesity Task Force from data gathered from 
the United States, Brazil, the Netherlands, Hong Kong, the United 
Kingdom, and Singapore (41). Parental overweight was defined as 
BMI ≥ 25 using the criteria of the World Health Organization (42).

Covariates
Information concerning personal characteristics was collected by 
trained personnel (cardiologists, doctors of internal medicine, and 
pediatricians) using a questionnaire, and included age, sex, race, 
smoking and drinking status, frequency of physical activities per 

week, hours of watching television per day, sleep duration (including 
nocturnal sleep duration and nap duration), and family income. The 
younger children answered these questions with the help of their par-
ents. Parents reported their own height and weight as well as family 
income. The frequency of having breakfast and snacks was recorded, 
with the possible responses “never or occasionally,” “less than once 
a week,” “1–3 days per week,” “4–6 days per week,” and “every day.” 
Variables in the regression model included age (5–8/9–11/12–14/15–
18 y), race (Han/others), physical activity (<4/≥4 times per wk), 
watching TV (<0.5 or occasionally/0.5–3/≥3 h per d), sleep dura-
tion (<8/8–9/≥9 h per d), having breakfast (every day/not every day), 
servings of snacks (<4/≥4 d per week), family income (<2,000/2,000–
5,000/≥5,000 CNY per month), smoking and drinking status (yes/
no), and weight status of parents (overweight/not overweight).

Statistical Analysis
Continuous variables are expressed as mean values and SD, and 
categorical variables are described as frequencies and percentages. 
Comparisons were performed using t tests, χ2 tests, and one-way 
ANOVAs. The association between risk factors and being overweight 
or obese was tested using multivariable logistic regression models by 
sex, with ORs and 95% CIs calculated. All the statistical analyses were 
performed using SPSS version 17.0 software (SPSS, Chicago, IL). P < 
0.05 was considered statistically significant.
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