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Abstract: Background: Obesity in adolescents and children has become a global public health problem and lots of 
factors influence the status of obesity and overweight. The present study aims to compare the health-related fac-
tors which could influence the obesity in Chinese children and adolescents in three different groups which includ-
ing the local developed city group, rural-to-urban migrants group and immigrants origin areas group. Methods: We 
conducted a cross-sectional study consisted of 2457 children and adolescents aged 7-10 years old including 914 
rural-to-urban migrants subjects, 795 local Shanghai subjects and 748 from immigrant origin areas. Physique mea-
surements and self-reported information on health-related factors, such as physical activities, dietary habits, socio-
economic factors such as family income, sleep habits, etc. were collected by questionnaire. SPSS16.0 was used 
in the analysis. Results: Mean level of body height, body weight and sitting height were different among the three 
groups, local youth group was higher in all the indexes than the other two groups. Grip for both hands were higher 
in local group also, while the heart rate was lowest in rural-to-ruban migrants group. The mean BMI in three groups 
showed significant difference, highest for local group. Higher SBP level was found in city and rural-to-urban migrants 
group also. However, no difference of DBP between groups was detected. The distribution of pre-hypertension and 
hypertension in three groups were significantly different and the distribution of overweight and obesity between 
genders in all three groups were different. The prevalence of overweight was 19.04% in rural-to-urban migrants 
group (19.92% for male and 17.64% for female), 28.21% for city group (35.64% for male and 20.72% for female); 
while no overweight or obesity subjects were found in immigrant origin areas group in this study. When compared 
the overweight and obesity prevalence between city group and rural-to-urban migrants, we found the overweight 
was more common in the local youth group. Univariable Logistic regression analysis and multivariable analysis 
results suggested that the more rice intake, higher family income and SBP higher than 140 mmHg were risk factors 
to obesity for rural-to-ruban migrants, while good dietary habits (no TV watching during meals) was preventive fac-
tor to obesity and SBP higher than 120 mmHg and unsocial factor were associated with obesity for rural-to-urban 
migrants. Conclusions: Our study revealed the prevalence of overweight and obesity in developed city children and 
adolescents and rural-to-urban migrants were relatively high, especially more common in local population and male 
gender. Lifestyle, dietary and psychological factors offered important contribution in increasing or decreasing the 
risk of obesity.
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Introduction 

Obesity has become one of the most important 
and the fastest growing health problem in both 
developed areas and developing ones. Excess 
adiposity among youth increases risk of adult 

obesity, cardio-metabolic diseases and psycho-
social problems [1]. The worldwide prevalence 
of overweight and obesity for children and ado-
lescents has increased dramatically these 
decades, which lead to associated health risks 
increased and considerable health care costs 
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increased [2-4]. The prevalence of childhood 
obesity has been rapidly rising in Mainland 
China also. It was reported that 43 million chil-
dren were estimated to be overweight and 
obese in 2010, and 92 million were at risk of 
becoming overweight [5]. Similar high preva-
lence and increasing trend has been observed 
in many countries, no matter developed or 
developing ones [6-8]. In most of the developed 
metropolis and cities of China, the overweight 
and obesity status in children and adolescents 
increased 2-3 times between 1985 and 1995 
[9]. Given the huge health burden resulting 
from overweight and obesity, efforts should be 
made to prevent the onset of them and associ-
ated diseases during early childhood. With the 
promotion of health awareness and concepts 
towards overweight and obesity, more and 
more Chinese people began to change their 
lifestyle and habits gradually, especially began 
from urban and developed areas recently. One 
the other hand, with the development of the 
society and economy, China has been undergo-
ing rapid urbanization, over 100 million people 
in China were migrants by 2000 [10]. The popu-
lation usually moved from rural to urban areas 
to seek employment opportunities while many 
children move with their parents from rural 
areas to the developed cities [11, 12]. Recent 
studies reported that the unhealthy behaviors 
during adolescence perpetuate into adulthood 
have lasting health impacts in this young popu-
lation, which even might lead to poorer psycho-
social health [13, 14]. Insufficient public aware-
ness, lack of health education and promotion 
programmes, insufficient implementation of 
related regulations contribute to higher rates of 
unhealthy behaviors and are likely to be over-
represented among both overweight groups in 
the rural-to-urban young migrants. 

Overweight and obesity in children and adoles-
cents are likely to be the result of complex inter-
actions among genes, lifestyle behaviors, di- 
etary habits, and socioeconomic factors. As the 
targets of many public health strategies, life-
style-related factors are modifiable [15, 16]. 

Therefore, we performed this study to compare 
the prevalence of overweight and obesity in a 
sample of children and adolescents of three 
groups of children which including the group of 
local developed city children and adolescents, 
group of rural-to-urban migrants and group of 
subjects of immigrant origin areas.

Methods 

Study population

We conducted a cross-sectional study from July 
2010 to January 2011 in Shanghai and immi-
grant origin places such as Anhui, Guizhou, 
Yunnan, etc areas, aiming to assess the differ-
ences in lifestyle behaviors, dietary habits, and 
familial factors among children and adoles-
cents with different weight status. A total of 
2457 students aged 7-10 years old were rec- 
ruited. We adopted a multistage, stratified, clu- 
ster-sampling scheme and three public schools 
were selected randomly from each region. 
Samples from all of the classes in each school 
were included. Totally, 12 public schools and 
162 classes were selected. Students who have 
chronic heart, renal, or hepatic disease were 
excluded. The final sample included 2457 stu-
dents (1382 boys and 1075 girls). Informed 
consent was obtained from the parents of all 
subjects. The study was approved by the Ethics 
Committee of School of Physical Education and 
Health, East China Normal University. Data col-
lection of personal information including age, 
gender, physical and sedentary behaviors, 
transportation mode to school, sleep duration 
and family income etc, which were corrected by 
trained personnel using a questionnaire. The 
dietary habits and key food items were evalu-
ated. The content validity of the questionnaire 
was assessed by specialists. Body weight and 
height was measured with wearing light clothes 
without shoes. Body mass index (BMI) was cal-
culated then using the formula weight (kg)/
Height (m2). Blood pressure (BP) was measured 
by trained personnel, using a mercury sphyg-
momanometer after subject rested for at least 
5 min. The average of two measurements was 
used in the analysis. BP status was defined 
according to the Fourth Report on the Diagnosis, 
Evaluation, and Treatment of High Blood Pre- 
ssure in Children and Adolescents [17]. 

Pre-hypertension was defined as a systolic BP 
(SBP) and/or diastolic BP (DBP) ≥ 120/80 
mmHg. Hypertension was defined as an SBP 
and/or DBP ≥ 140/90 mmHg. 

Statistical analysis

Continuous variables were expressed as mean 
values and standard deviation (SD), whereas 
categorical variables were described as fre-
quencies and percentages. Continuous vari-
ables were compared by using one-way analy-
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ses of variance or t-test, while Chi-square anal-
yses were used to examine associations be- 
tween the categorical variables. The associa-
tion between overweight or obesity and health-
related factors was tested using univariable 
and multivariable logistic regression models, 
odds ratios (ORs) and 95% confidence intervals 
(CIs) were calculated. All statistical analyses 

were performed using SPSS version 16.0 soft-
ware, and P < 0.05 indicated statistical 
significance.

Results

The study sample consisted of 1382 boys and 
1075 girls, aged 7-10 years old, mean age in 
three groups was 9.40 (0.05), 9.46 (0.05) and 

Table 1. Physique and Biochemical Characteristics

Variables
Group 1 (n = 914) Group 2 (n = 795) Group 3 ( n= 748) < 0.0001

Mean/number  
(SD or %)

Mean/number  
(SD or %)

Mean/number  
(SD or %) P value

Age, year 9.40 (0.05) 9.46 (0.05) 9.87 (0.05)#,£ < 0.0001
Male gender 550 (60.18) 400 (50.31) 432 (57.75)*,#,£ < 0.0001
Body height, cm 133.53 (0.34) 137.89 (0.37) 129.11 (0.36)*,#,£ < 0.0001
Body weight, kg 30.26 (0.28) 33.31 (0.34) 25.06 (0.20)*,#,£ < 0.0001
Sitting height, cm 72.79 (0.16) 74.14 (0.18) 69.12 (0.20)* < 0.0001
Grip (left) 12.14 (0.14) 12.63 (0.13) 12.38 (0.15)*,£ 0.015
Gro (right) 12.91 (0.15) 13.55 (0.14) 13.05 (0.17)#,£ 0.005
Heart rate 87.68 (0.34) 89.42 (0.38) 91.07 (0.43)*,#,£ < 0.0001
BMI, kg/m2 16.72 (0.10) 17.22 (0.11) 14.91 (0.07)*,£ < 0.0001
BMI groups, kg/m2 < 0.0001
    Weight loss 3 (0.33) 3 (0.38) 45 (6.02)
    Normal 718 (78.56) 538 (67.76) 703 (93.98)
    Overweight 174 (19.04) 224 (28.21) 0 (0.00)
    Obesity 19 (2.07) 29 (3.65) 0 (0.00)
SBP, mmHg 110.97 (0.35) 110.97 (0.42) 107.68 (0.43)#,£ < 0.0001
DBP, mmHg 68.09 (0.25) 67.16 (0.26) 65.33 (2.87) 0.201
SBP groups 1, mmHg 0.005
    < 120 904 (98.91) 779 (97.99) 745 (99.73)
    ≥ 120 10 (1.09) 16 (2.01) 2 (0.27)
DBP groups 1, mmHg < 0.0001
    < 80 757 (82.82) 765 (97.95) 745 (99.73)
    ≥ 80 157 (17.18) 16 (2.05) 2 (0.27)
Prehypertension groups, mmHg 0.010
    < 120/80 749 (82.67) 659 (83.52) 649 (87.82)
    ≥ 120/80 157 (17.33) 130 (16.48) 90 (12.18)
SBP groups 2, mmHg 0.005
    < 140 904 (98.91) 779 (97.99) 745 (99.73)
    ≥ 140 10 (1.09) 16 (2.01) 2 (0.27)
DBP groups 2, mmHg < 0.0001
    < 90 896 (98.25) 775 (97.73) 695 (93.29)
    ≥ 90 16 (1.75) 18 (2.27) 50 (6.71)
Hypertension groups, mmHg 0.005
    < 140/90 904 (98.91) 779 (97.99) 746 (99.73)
    ≥ 140/90 10 (1.09) 16 (2.01) 2 (0.27)
Group 1:  rural-to urban migrants group; group 2: local city group; group 3: immigrant origin areas group; *significant difference 
between group 1 and group 2, #significant difference between group 1 and group 3, £significant difference between group 2 
and group 3.
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9.87 (0.05) years old respectively. Body height, 
body weight and sitting height were different 
among the three groups; local city group was 
higher in all the indexes than the other two 
groups. Grip for both hands were higher in local 

city group also, while the heart rate was lowest 
in rural-to urban migrants. The mean BMI in 
three groups showed significant difference, 
highest for rural-to-urban migrants group, 
which was 17.22 (0.11) kg/m2 and lowest in 

Table 2. Prevalence of overweight and obesity in different groups

Prevalence
Weight loss Normal Overweight Obesity
Number (%) Number (%) Number (%) Number (%) P Value

Group 1 3 (0.33) 718 (78.61) 174 (19.04) 19 (2.12) 0.139
    Male 2 (0.44) 428 (76.81) 111 (19.92) 16 (2.93)
    Female 1 (0.31) 290 (81.23) 63 (17.64) 3 (0.82)
Group 2 3 (0.44) 538 (67.82) 224 (28.21) 29 (3.73) 0.000
    Male 2 (0.53) 235 (58.52) 143 (35.64) 22 (5.51)
    Female 1 (0.31) 303 (77.34) 81 (20.72) 7 (1.83)
Group 3 703 (94.00) 45 (6.00) 0 (0.00) 0 (0.00) 0.038
    Male 405 (92.50) 33 (7.50) 0 (0.00) 0 (0.00)
    Female 298 (96.10) 12 (3.90) 0 (0.00) 0 (0.00)
Group 1: rural-to urban migrants group; group 2: local city group; group 3: immigrant origin areas group.

Table 3. Different blood pressure factors among the participants with different weight status

Variables
Group 1 (n = 914) Group 2 (n = 795) Group 3 (n = 748)

Not-obesity  
Number (%)

Obesity  
Number (%)

Not-obesity  
Number (%)

Obesity  
Number (%)

Not-obesity  
Number (%)

Obesity  
Number (%)

SBP
    < 140 902 (99.01) 2 (66.67) 775 (97.98) 3 (100.00) 745 (99.73) 0 (0.00)
    ≥ 140 9 (0.99) 1 (33.33) 16 (2.02) 0 (0.00) 2 (0.27) 0 (0.00)
    total 911 (100.00) 3 (100.00)* 791 (100.00) 3 (100.00) 747 (100.00) -
SBP
    < 120 748 (82.83) 1 (33.33) 657 (83.69) 1 (33.33) 747 (99.87) 0 (0.00)
    ≥ 120 155 (17.17) 2 (66.67) 128 (16.31) 2 (66.67) 1 (0.13) 0 (0.00)

903 (100.00) 2 (100.00) 785 (100.00) 3 (100.00) 748 (100.00) -
DBP
    < 90 893 (98.24) 3 (100.00) 771 (97.72) 3 (100.00) 695 (93.29) 0 (0.00)
    ≥ 90 16 (1.76) 0 (0.00) 18 (2.28) 0 (0.00) 50 (6.71) 0 (0.00)

911 (100.00) 3 (100.00) 789 (100.00) 3 (100.00) 745 (100.00) -
DBP
    < 80 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 747 (99.73) 0 (0.00)
    ≥ 80 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.27) 0 (0.00)

911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) -
hypertension
    < 140/90 902 (99.01) 2 (66.67) 775 (97.98) 3 (100.00) 746 (99.73) 0 (0.00)
    ≥ 140/90 9 (0.99) 1 (33.33) 16 (2.02) 0 (0.00) 2 (0.27) 0 (0.00)

911 (100.00) 3 (100.00)* 791 (100.00) 3 (100.00) 748 (100.00) -
Pre-hypertension
    < 120/80 756 (82.99) 1 (33.33) 663 (83.82) 1 (33.33) 958 (87.97) 0 (0.00)
    ≥ 120/80 155 (17.01) 2 (66.67) 128 (16.18) 2 (66.67) 90 (12.03) 0 (0.00)

911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) -
*P < 0.05 between not-obesity and obesity group.
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Table 4. Different nutrition factors among the participants with different weight status
Group 1 (n = 914) Group 2 (n = 795) Group 3 (n = 748)

Variables Not-obesity  
Number (%)

Obesity 
Number (%)

Not-obesity 
Number (%)

Obesity 
Number (%)

Not-obesity 
Number (%)

Obesity 
Number (%)

Rice intake

    2-3 times/day 426 (48.33) 0 (0.00) 384 (52.02) 0 (0.00) 618 (87.66) 0 (0.00)

    1 times/day 369 (41.80) 2 (33.33) 74 (10.00) 0 (0.00) 48 (6.81) 0 (0.00)

    1 times/2-4 day 66 (7.52) 2 (33.33) 35 (4.72) 0 (0.00) 23 (3.26) 0 (0.00)

    1 times/5-6 day 10 (1.12) 1 (16.67) 19 (2.62) 0 (0.00) 11 (1.56) 0 (0.00)

    1 times/week 10 (1.12) 1 (16.67) 222 (30.13) 2 (100.00) 3 (0.43) 0 (0.00)

    No intake 1 (0.11) 0 (0.00) 4 (0.51) 0 (0.00) 2 (0.28) 0 (0.00)

    total 882 (100.00) 6 (100.00)* 738 (100.00) 2 (100.00) 705 (100.00) -

Bean intake

    2-3 times/day 48 (5.98) 0 (0.00) 33 (4.48) 0 (0.00) 81 (12.20) 0 (0.00)

    1 times/day 213 (26.53) 0 (0.00) 120 (16.30) 0 (0.00) 118 (17.77) 0 (0.00)

    1 times/2-4 day 183 (22.79) 0 (0.00) 308 (41.85) 1 (50.00) 154 (23.19) 0 (0.00)

    1 times/5-6 day 89 (11.08) 2 (10.00) 104 (14.13) 1 (50.00) 57 (8.58) 0 (0.00)

    1 times/week 159 (19.80) 0 (0.00) 102 (13.86) 0 (0.00) 97 (14.61) 0 (0.00)

    No intake 111 (13.82) 0 (0.00) 69 (9.38) 0 (0.00) 157 (23.64) 0 (0.00)

    total 803 (100.00) 2 (100.00)* 736 (100.00) 2 (100.00) 664 (100.00) -

Egg intake

    2-3 times/day 135 (16.27) 1 (33.33) 120 (15.96) 0 (0.00) 108 (16.14) 0 (0.00)

    1 times/day 425 (51.20) 2 (66.67) 333 (44.28) 2 (66.67) 151 (22.57) 0 (0.00)

    1 times/2-4 day 119 (14.34) 0 (0.00) 242 (32.18) 1 (33.33) 180 (26.91) 0 (0.00)

    1 times/5-6 day 48 (5.78) 0 (0.00) 29 (3.86) 0 (0.00) 70 (10.46) 0 (0.00)

    1 times/week 62 (7.47) 0 (0.00) 22 (2.93) 0 (0.00) 90 (13.45) 0 (0.00)

    No intake 41 (4.94) 0 (0.00) 6 (0.80) 0 (0.00) 70 (10.46) 0 (0.00)

    total 830 (100.00) 3 (100.00) 752 (100.00) 3 (100.00) 669 (100.00) -

Fish intake

    2-3 times/day 43 (5.34) 0 (0.00) 86 (11.56) 1 (33.330) 85 (11.30) 0 (0.00)

    1 times/day 134 (16.65) 0 (0.00) 188 (25.27) 2 (66.67) 112 (16.870 0 (0.00)

    1 times/2-4 day 203 (25.22) 0 (0.00) 348 (46.77) 0 (0.00) 144 (21.69) 0 (0.00)

    1 times/5-6 day 124 (15.40) 2 (66.67) 49 (6.59) 0 (0.00) 80 (12.05) 0 (0.00)

    1 times/week 252 (31.30) 1 (33.33) 50 (6.72) 0 (0.00) 144 (21.69) 0 (0.00)

    No intake 49 (6.09) 0 (0.00) 23 (3.09) 0 (0.00) 109 (16.42) 0 (0.00)

    total 805 (100.00) 3 (100.00) 744 (100.00) 3 (100.00) 664 (100.00) -

Fruit intake

    2-3 times/day 244 (28.77) 0 (0.00) 159 (21.26) 0 (0.00) 140 (20.86) 0 (0.00)

    1 times/day 399 (47.05) 3 (100.00) 428 (57.22) 0 (0.00) 164 (24.44) 0 (0.00)

    1 times/2-4 day 100 (11.79) 0 (0.00) 99 (13.24) 0 (0.00) 137 (20.42) 0 (0.00)

    1 times/5-6 day 43 (5.07) 0 (0.00) 26 (3.48) 1 (50.00) 72 (10.73) 0 (0.00)

    1 times/week 36 (4.25) 0 (0.00) 26 (3.48) 1 (50.00) 74 (11.03) 0 (0.00)

    No intake 26 (3.07) 0 (0.00) 10 (1.34) 0 (0.00) 84 (12.52) 0 (0.00)

    total 848 (100.00) 3 (100.00) 748 (100.00) 2 (100.00) 671 (100.00) -

Fungus intake

    2-3 times/day 23 (2.97) 1 (33.33) 15 (2.06) 0 (0.00) 40 (6.26) 0 (0.00)

    1 times/day 77 (9.94) 0 (0.00) 47 (6.46) 0 (0.00) 42 (6.57) 0 (0.00)

    1 times/2-4 day 81 (10.45) 0 (0.00) 203 (27.88) 1 (50.00) 38 (5.95) 0 (0.00)

    1 times/5-6 day 90 (11.62) 0 (0.00) 136 (18.68) 0 (0.00) 41 (6.42) 0 (0.00)

    1 times/week 189 (24.39) 0 (0.00) 195 (26.79) 1 (50.00) 94 (14.71) 0 (0.00)

    No intake 315 (40.65) 0 (0.00) 132 (18.13) 0 (0.00) 384 (60.10) 0 (0.00)

    total 775 (100.00) 2 (100.00)* 728 (100.00) 2 (100.00) 639 (100.00) -

Meat intake

    2-3 times/day 221 (31.17) 1 (50.00) 311 (44.24) 2 (66.67) 203 (33.12) 0 (0.00)

    1 times/day 270 (38.08) 1 (50.00) 258 (36.70) 1 (33.33) 135 (22.02) 0 (0.00)

    1 times/2-4 day 89 (12.55) 0 (0.00) 102 (14.51) 0 (0.00) 89 (14.52) 0 (0.00)

    1 times/5-6 day 30 (4.23) 0 (0.00) 13 (1.85) 0 (0.00) 36 (5.87) 0 (0.00)
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immigrant origin areas group, the city group 
and rural-to-urban migrants group was higher 
than immigrant origin areas group separately. 
SBP level was higher in city and local city group 
also. While no difference of DBP between the 
groups. The distribution of pre-hypertension 
and hypertension in three groups were signifi-
cantly different. As shown in Table 1. 

The distribution of overweight and obesity 
between genders in all three groups were dif-
ferent. The prevalence of overweight was 
19.04% in rural-to urban migrants group 
(19.92% for male and 17.64% for female), 
28.21% for local city (35.64% for male and 
20.72% for female) while no overweight or obe-
sity subjects were found in immigrant origin 
areas group in this study. When compared the 
overweight prevalence between city group and 
rural-to-urban migrants group, and we found 
the overweight was more common in the local 
city youth. Similar trend was found for obesity 
prevalence. As shown in Table 2. 

After the comparison of the distribution, totally 
24 possible health related factors were includ-
ed in the regression analysis. There was differ-
ent distribution for 8 variables including nutri-
tious factors, lifestyle and dietary factors and 
psychological factors, which was summarized 

in Tables 3-5. Table 6 showed us the univari-
able analysis and multivariable analysis results 
for the association between different possible 
healths related determinants and obesity for 
immigrant group and rural-to-urban migrants 
group. The results of univariable logistic regres-
sion in immigrant group youth suggested that 
more rice intake increased the risk of obesity in 
this population (OR = 2.692, 95% CI: 1.053-
6.883, P = 0.039), so as the factor of higher 
family income (OR = 4.216, 95% CI: 0.999-
17.796, P = 0.050) and higher SBP level (higher 
than 140 mmHg) (OR = 49.566, 95% CI: 4.114-
596.890, P = 0.002). As for the multivariable 
logistic regression analysis, these factors were 
still showed significant association with obesi-
ty, which could increase the risk of obesity for 
2.767 times (95% CI: 0.978-7.832, P = 0.055), 
4.178 times (95% CI: 0.966-18.079, P = 0.056) 
and even 62.973 times (95% CI: 2.626-
151.011, P = 0.011). However, the results for 
local city group were a little different, good 
dietary habits showed obvious affect in pre-
venting the obesity in this population, while 
higher SBP level ( higher than 120 mmHg) in 
this group and unsocial showed to increase the 
risk of obesity, OR in univariable analysis was 
0.401 (95% CI: 0.128-1.251, P = 0.116), 
10.234 (95% CI: 0.921-113.712, P = 0.058) 

    1 times/week 61 (8.60) 0 (0.00) 13 (1.85) 0 (0.00) 58 (9.46) 0 (0.00)

    No intake 38 (5.36) 0 (0.00) 6 (0.85) 0 (0.00) 92 (15.01) 0 (0.00)

    total 709 (100.00) 2 (100.00) 703 (100.00) 3 (100.00) 613 (100.00) -

Milk intake

    2-3 times/day 136 (16.96) 0 (0.00) 159 (21.29) 0 (0.00) 78 (11.96) 0 (0.00)

    1 times/day 389 (48.50) 2 (100.00) 364 (48.73) 1 (50.00) 204 (31.29) 0 (0.00)

    1 times/2-4 day 95 (11.85) 0 (0.00) 125 (16.73) 0 (0.00) 69 (0.58) 0 (0.00)

    1 times/5-6 day 50 (6.23) 0 (0.00) 37 (4.95) 1 (50.00) 57 (8.74) 0 (0.00)

    1 times/week 79 (9.85) 0 (0.00) 37 (4.95) 0 (0.00) 111 (17.02) 0 (0.00)

    No intake 53 (6.61) 0 (0.00) 25 (3.35) 0 (0.00) 133 (20.40) 0 (0.00)

    total 802 (100.00) 2 (100.00) 747 (100.00) 2 (100.00) 652 (100.00) -

Vegetables intake

    2-3 times/day 473 (55.71) 2 (66.67) 453 (59.76) 0 (0.00) 344 (51.04) 0 (0.00)

    1 times/day 266 (31.33) 1 (33.33) 191 (25.20) 2 (66.67) 132 (9.58) 0 (0.00)

    1 times/2-4 day 50 (5.89) 0 (0.00) 74 (9.76) 1 (33.33) 53 (7.86) 0 (0.00)

    1 times/5-6 day 12 (1.41) 0 (0.00) 20 (2.64) 0 (0.00) 32 (4.75) 0 (0.00)

    1 times/week 26 (3.06) 0 (0.00) 12 (1.58) 0 (0.00) 53 (7.86) 0 (0.00)

    No intake 22 (2.59) 0 (0.00) 8 (1.06) 0 (0.00) 60 (8.90) 0 (0.00)

    total 849 (100.00) 3 (100.00) 758 (100.00) 3 (100.00) 674 (100.00) -

Parents view towardsbreakfast

    Very important 801 (87.93) 3 (100.00) 741 (93.68) 3 (100.00) 524 (70.05) 0 (0.00)

    important 95 (10.43) 0 (0.00) 42 (5.31) 0 (0.00) 130 (17.38) 0 (0.00)

    Not important 15 (1.65) 0 (0.00) 8 (1.02) 0 (0.00) 94 (12.57) 0 (0.00)

    total 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) 0 (0.00)
*P < 0.05 between not-obesity and obesity group.
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Table 5. Different other health-related factors among the participants with different weight status

Variables
Group 1 (n = 914) Group 2 (n = 795) Group 3 (n = 748)

Not-obesity  
Number (%)

Obesity 
Number (%)

Not-obesity 
Number (%)

Obesity 
Number (%)

Not-obesity 
Number (%)

Obesity 
Number (%)

Family income
    < 2000 RMB/month 268 (32.13) 0 (0.00) 84 (11.28) 0 (0.00) 367 (63.83) 0 (0.00)
    2000-5000 RMB/month 349 (41.85) 1 (100.00) 255 (34.23) 1 (33.33) 167 (29.04) 0 (0.00)
    > 5000 RMB/month 217 (26.02) 0 (0.00) 406 (54.50) 2 (66.67) 41 (7.13) 0 (0.00)
    total 834 (100.00) 1 (100.00)* 745 (100.00) 3 (100.00) 575 (100.00) -
unsocial
    yes 854 (93.74) 3 (75.00) 765 (96.71) 2 (66.67) 640 (85.56) 0 (0.00)
    no 57 (6.26) 1 (25.00) 26 (3.39) 1 (33.33) 108 (14.44) 0 (0.00)
    total 911 (100.00) 4 (100.00) 791 (100.00) 3 (100.00)* 748 (100.00) -
Brush teeth time
    0/day 9 (0.99) 0 (0.00) 8 (1.01) 0 (0.00) 33 (4.41) 0 (0.00)
    1/day 216 (23.71) 1 (33.33) 277 (35.02) 1 (33.33) 416 (55.61) 0 (0.00)
    2/day 621 (68.17) 2 (66.67) 486 (61.44) 2 (66.67) 233 (31.15) 0 (0.00)
    > 2/day 65 (7.14) 0 (0.00) 20 (2.53) 0 (0.00) 66 (8.82) 0 (0.00)
    today 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) -
Sleep duration
    < 7 hours/day 4 (0.44) 0 (0.00) 1 (0.13) 0 (0.00) 5 (0.67) 0 (0.00)
    7.1-8 hours/day 31 (3.40) 0 (0.00) 53 (6.70) 0 (0.00) 76 (10.16) 0 (0.00)
    8.1-9 hours/day 261 (28.65) 0 (0.00) 275 (34.77) 2 (66.67) 217 (29.01) 0 (0.00)
    9.1-10 hours/day 505 (55.43) 3 (100.00) 388 (49.05) 0 (0.00) 377 (50.40) 0 (0.00)
    10.1-11 hours/day 97 (10.65) 0 (0.00) 73 (9.23) 1 (33.33) 72 (9.63) 0 (0.00)
    > 11 hours/day 13 (1.43) 0 (0.00) 1 (0.13) 0 (0.00) 1 (0.13) 0 (0.00)
    total 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) -
Computer using time
    0 hours/day 538 (59.06) 2 (66.67) 292 (36.92) 2 (66.67) 523 (69.92) 0 (0.00)
    < 1 hours/day 251 (27.55) 1 (33.33) 384 (48.55) 1 (33.33) 144 (19.25) 0 (0.00)
    1.1-2 hours/day 72 (7.90) 0 (0.00) 83 (10.49) 0 (0.00) 32 (4.28) 0 (0.00)
    2.1-3 hours/day 16 (1.76) 0 (0.00) 13 (1.64) 0 (0.00) 19 (2.54) 0 (0.00)
    3.1-4 hours/day 10 (1.10) 0 (0.00) 11 (1.39)) 0 (0.00) 14 (1.87) 0 (0.00)
    > 4 hours/day 24 (2.63) 0 (0.00) 8 (1.01) 0 (0.00) 16 (2.14) 0 (0.00)
    total 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) -
Eating habit (watching TV during meals)
    everyday 58 (6.37) 0 (0.00) 112 (14.16) 0 (0.00) 58 (7.75) 0 (0.00)
    > 4 times/week 369 (40.50) 0 (0.00) 570 (72.06) 3 (100.00) 342 (45.72) 0 (0.00)
    2-3 times/week 202 (22.27) 2 (66.67) 74 (9.36) 0 (0.00) 159 (21.26) 0 (0.00)
    < 1 time/week 123 (13.50) 1 (33.33) 23 (2.91) 0 (0.00) 79 (10.56) 0 (0.00)
    never 159 (17.45) 0 (0.00) 0 (0.00) 0 (0.00) 110 (14.71) 0 (0.00)
    total 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00) 748 (100.00) -
Ways of go to school
    walk 101 (11.09) 1 (33.33) 342 (43.24) 1 (33.33) 671 (89.71) 0 (0.00)
    By bus 66 (7.24) 0 (0.00) 86 (10.87) 0 (0.00) 34 (4.55) 0 (0.00)
    By private car 84 (9.22) 0 (0.00) 93 (11.76) 0 (0.00) 11 (1.47) 0 (0.00)
    By parents’ bike(parents riding) 599 (65.75) 2 (66.67) 247 (31.23) 2 (66.67) 17 (2.27) 0 (0.00)
    By bike 44 (4.83) 0 (0.00) 13 (1.64) 0 (0.00) 7 (0.94) 0 (0.00)
    By subway 17 (1.87) 0 (0.00) 10 (1.26) 0 (0.00) 8 (1.07) 0 (0.00)
    total 911 (100.00) 3 (100.00) 791 (100.00) 3 (100.00)* 748 (100.00) -
Watching TV duration
    0 hour/day 81 (8.89) 0 (0.00) 76 (9.61) 0 (0.00) 86 (11.90) 0 (0.00)
    < 1 hour/day 550 (60.37) 2 (66.67) 436 (55.12) 2 (66.67) 363 (48.53) 0 (0.00)
    1-2 hours/day 177 (19.43) 0 (0.00) 194 (24.53) 0 (0.00) 159 (21.26) 0 (0.00)
    2-3 hours/day 43 (4.72) 0 (0.00) 53 (6.70) 1 (33.33) 58 (7.75) 0 (0.00)
    3-4 hours/day 23 (2.52) 1 (33.33) 15 (1.90) 0 (0.00) 38 (5.08) 0 (0.00)
    > 4 hours/day 37 (4.06) 0 (0.00) 17 (2.15) 0 (0.00) 44 (5.88) 0 (0.00)
    total 911 (100.00) 3 (100.00)* 791 (100.00) 3 (100.00) 748 (100.00) -
*P < 0.05 between not-obesity and obesity group.
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and 14.712 (95% CI: 1.292-167.453, P = 
0.030), and the OR in multivariable analysis 
was 0.501 (95% CI: 0.213-1.162, P = 0.115), 
11.831 (95% CI: 0.963-145.305, P = 0.054) 
and 14.262 (1.129-180.169, P = 0.040) 
respectively. 

Discussion

A large sample of the Chinese children and ado-
lescents was studied to explore current status 
of overweight and obesity among developed 
city children and adolescents, the rural-to-
urban migrants and the immigrant origin areas 
subjects. Previous study from China indicated 
that the prevalence of overweight and obesity 
among 7-9 year-olds increased from approxi-
mately 1-2% in 1985 to 17% among girls and 
25% among boys in 2000 in big cities [18]. 
While in this study emergent status in over-
weight and obesity was detected in the study 
population, not only for the city youth, but also 
rural-to-urban youth. Many studies suggest 
that among children of overweight and obesity 
are directly related to the number of hours that 
parents spent working outside the home, inter-
fering with children’s access to healthy foods 
and physical activity, which was line up with the 
features of our rural-to-urban migrants. Great 
attention should be paid to establishing appro-
priate prevention and treatment programs in 
this population. It was reported that the preva-
lence of adolescent obesity increased from 5 to 
13% in boys and from 5 to 9% in girls between 
1966-70 and 1988-91 in the U.S. [19]. In this 
study, when discussed the gender difference of 
overweight/obesity, higher prevalence in boys 
were more common in both developed city 
group and immigrant group, which might be 
associated with more concern towards body 
weight and control in girls [15-18]. 

It is well known that although genetic contribu-
tors to obesity in youth and their interactions 
with the environmental influences, many other 
factors have been linked to both current weight 
status and weight status later in life, such as 
dietary factors [20, 21]. The obese children 
were more likely to intake more high energy and 
carbohydrate food, to have a higher family 
income, or to have shorter sleep duration, et al 
[17-20]. While in this study, dietary determi-
nants, lifestyle and psychological determinants 
were detected to influence the obesity status, 
however little different for city youth and rural-
to-urban migrants. 

Dietary determinants do influence the status of 
obesity in this study, while the rice intake 
showed association to obesity in immigrant 
youth and good diet habit seemed more contri-
bution to the obesity prevention in local city 
youth. Many studies suggested that poor fiber 
carbohydrate food such as refined grains could 
lead to worse metabolic outcomes, and rice is 
an important grain and is considered as staple 
food for two thirds of the population worldwide 
[22, 23]. White rice is the main component and 
provides a major part of daily energy and carbo-
hydrate requirements in China, especially 
southern China. Most of the investigations sug-
gested the consumption of white rice contrib-
utes to the development of metabolic disor-
ders, including obesity, particularly among 
Asian populations. However some others have 
reported different results [24-26]. Dietary habit 
factors such as frequent family dinners were 
associated with overweight and household 
food rules are associated with higher risk in 
young population [26-28]. And good dietary 
habit contributed greatly in overweight and 
obesity control in youth, for instance, health 
pattern family meals provide a dietary quality 

Table 6. The association between obesity and health-related factors in different groups

Variables
Group 1 Group 2

OR OR (95% CI) P Value OR OR (95% CI) P Value
Univariable analysis model

    Rice 2.692 1.053-6.883 0.039 Eat behavior 0.401 0.128-1.251 0.116

    Family income 4.216 0.999-17.796 0.050 SBP ≥ 120 mmHg 10.234 0.921-113.712 0.058

    SBP ≥ 140 mmHg 49.566 4.114-596.890 0.002 Psy552 14.712 1.292-167.453 0.030

multivariable analysis model

    SBP ≥ 140 mmHg 62.973 2.626-151.011 0.011 Eat behavior 0.501 0.213-1.182 0.115

    Rice 101 2.767 0.978-7.832 0.055 SBP ≥ 120 mmHg 11.831 0.963-145.305 0.054

    Familyincome310 4.178 0.966-18.079 0.056 psycholo552 14.262 1.129-180.169 0.040
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advantage for children when compared to 
absence family meals [29-31]. The current 
study proved the previous opinions that good 
dietary habits such as no TV watching during 
meals absolutely could decrease the risk of 
obesity. 

Apart from dietary factors, many socio-eco-
nomic factors were associated with overweight 
and obesity, one of the important factors was 
family income. Studies in high income coun-
tries have identified that family and community 
factors as determinants of overweight and obe-
sity among children and adolescents [32, 33], 
including the elements of family structure, 
being only child, certain diet and physical activ-
ity behaviors and other socioeconomic factors 
[34]. Most developing countries and areas 
experienced large increases in the prevalence 
of overweight and obesity during the past 20 
years, including China [35, 36]. Regarding fam-
ily income, previous study found that among 
children and adolescents, those in higher 
income groups were more likely to be obese in 
China and Russia, whereas those in lower 
income groups were at a higher risk of being 
obese in the U.S. [37]. Our study indicated that 
obese participants were more likely to have a 
higher family income, similar to the result found 
in a Jordanian population [38] and contrary to 
the result in Canadian population [39]. And psy-
chological factors such as unsocial factor were 
seldom reported in previous studies [40, 41]. 
But the unsocial feature of the youth usually 
lead to their sedentary behaviors, unhealthy 
snack food intake, might be associated with 
overweight and obesity indirectly.

Furthermore, many studies reported that blood 
pressure had close relation to overweight and 
obesity [42-44]. In the 1990s, the prevalence 
of hypertension among children and adoles-
cents was approximately 2% to 38%. Currently, 
the prevalence varies from 1% to 13% depend-
ing on the methodology used. Because obesity 
has become epidemic in developing countries, 
the incidence of hypertension also may be 
increasing. In the current cross-sectional study, 
positive association was found between higher 
SBP and obesity, which confirmed the previous 
results.

Although many studies have reported that 
some health-related factors, such as skipping 
breakfast, physical inactivity, and long hours of 

TV watching and video game playing, were 
associated with childhood and adolescent obe-
sity [45], we failed to find statistically significant 
results, possibly due to the different definitions 
of the variables and an insufficient sample size.

There are limitations in the present study. First, 
our data were obtained from a cross-sectional 
study and are not representative of children 
and adolescents throughout the whole country. 
Thus conclusions to the general population 
should be done cautiously. Second, these anal-
yses rely on self-reports from children and their 
parents, which might compromise the accura-
cy. In addition, our results are based on a cross-
sectional design, so we could not define a caus-
al association between health-related factors 
and obesity status.

In summary, the prevalence of overweight and 
obesity in developed city children and adoles-
cents and rural-to-urban migrants were rela-
tively high in this study, even more common in 
local city youth population and male gender. 
Lifestyle, dietary and psychological factors 
offered important contribution in increase or 
decrease the risk of obesity.
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