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Abstract
Purpose  Eating-out and prevalence of obesity/overweight have been rising rapidly in China in the past two decades due to 
social economic developments. This study examined Chinese school children’s eating-out behaviors and associated factors, 
including their association with obesity during a 3-year follow.
Methods  Data were collected from 3313 primary and middle school children aged 7–16 years in five mega-cites across 
China in 2015, 2016 and 2017, in an open cohort study. Eating-out behaviors were assessed using questionnaire survey. 
The Chinese age-sex-specific body mass index (BMI) cutoffs were used defining child overweight/obesity (combined) and 
obesity; central obesity was defined as WHtR ≥ 0.48. Mixed effect models examined associations between child eating-out 
behaviors and BMI, overweight and obesity in this longitudinal data, adjusting for other covariates.
Results  About 80.1% of the children reported having eaten out ≥ 1 times/week over the past 3 months; 46.7% and 70.9% 
chose Western- and Chinese-style food when ate out, respectively. Meanwhile, 29.8% of them were overweight/obese, 12.7% 
were obese and 20.1% had central obesity. Child eating-out behaviors were positively associated with parents’ eating-out 
behaviors (p < 0.05). Boys were more likely to choose Western-style food than girls (OR 1.27; 95% CI 1.09–1.48) when 
eating out. Compared to non-overweight/obese children, those being overweight/obese at baseline were less likely to eat out 
dining on Western-style food during the follow-up.
Conclusion  Eating-out is common among school children in major cities in China, but with considerable differences across 
groups. Children’s weight status was associated with eating-out behaviors.
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Introduction

People’s lifestyles and the disease burden have been 
changing rapidly in China in the past two decades due 
to social economic developments [1–3]. National data 
show that from 1985 to 2014, the combined prevalence of 
overweight and obesity among school children in China 
increased from 2.6 to 19.5% [4, 5]. Childhood obesity has 
many health consequences, including increasing the risk 
of acquiring non-communicable chronic diseases such as 
diabetes, coronary heart disease and some cancers later 
in life [6].

Dietary intake is one of the several lifestyle factors that 
can be adjusted to help promote a healthy body weight 
[7]. One important aspect of dietary intake is eating 
behavior. Previous research predominately conducted in 
western societies, especially in the USA, shows that eat-
ing away from home is associated with poor diet quality 
and larger portions compared with eating home-prepared 
foods [8–11]. The number of restaurants and fast food 
restaurants providing opportunities to eat out has grown 
rapidly in China in the past 20 years [12]. For example, 
the National Bureau of Statistics reports that the average 
consumption of catering services among urban residents in 
China increased nearly 2.5 times between 2007 and 2008 
[13]. A growing number of families choose to eat out or 
order food from restaurants rather than cooking meals at 
home. This phenomenon is expedited by the booming of 
online network food delivery in China. It is reported that 
the frequency of eating out affects the risk of childhood 
obesity [14]. Such changes of eating behaviors in China 
may have contributed to the growing obesity epidemic in 
China [15, 16]. In particular, eating-out behaviors and 
overweight and childhood obesity prevalence have been 
rising [17, 18]. Eating-out behavior, especially unhealthy 
eating habits, play critical roles in the development of 
childhood obesity, and need to be targeted in fighting the 
epidemic [19–23]. Therefore, it is of great interest to study 
children’s eating-out behaviors and its relationship with 
overweight/obesity.

The present study aimed to fill these gaps and exam-
ined: (1) children’s eating-out behaviors in five major cit-
ies across China; (2) the associations between eating out 
(including the frequency and type of foods) and childhood 
obesity, to examine how one might affect the other, using 
longitudinal data collected across 3 years; and (3) the other 
factors associated with eating-out behaviors (e.g., pocket 
money, parental eating behaviors etc.). We hypothesized 
that there might be a bidirectional relationship between 
eating out and childhood obesity: those who ate out more 
frequently or those who consumed more unhealthy res-
taurant foods (i.e., Western-style fast food) were more 

likely to develop overweight/obesity during follow-up, 
while those who were overweight/obese at baseline might 
change their eating behaviors with the intention of eating 
healthier (i.e., eat out less) during the follow-up in order 
to control their body weight. Results from our study will 
provide insight to promote healthy eating and childhood 
obesity prevention.

Methods and materials

Study design, study participants and data collection

The Childhood Obesity Study in China Mega-cities was 
designed as an open cohort study that aimed to study the 
etiology of childhood obesity in China. Children, their par-
ents and schools in five major cities across China (Beijing, 
Shanghai, Nanjing, Xi’an and Chengdu) were recruited and 
joined the study initiated in 2015. Thus far, data had been 
collected during November 2015, 2016 and 2017. Children 
were selected by stratified cluster sampling. In each city, 
two districts were randomly selected, then a primary schools 
(3rd–6th grades) and a middle schools (7th–9th grades) from 
each district were selected randomly.

These schoolchildren and their mothers or other key 
healthcare providers were surveyed using questionnaires, 
which contained rich information such as children’s health 
status, eating behaviors, physical activity and their home 
and school environments. Anthropometric measurements of 
children included height, weight, waist circumference and 
blood pressure were obtained by trained investigators.

Observations with missing data on related variables 
were excluded from the analysis. The final cross-sectional 
sample size for this analysis was 3313 school children (for 
those who had repeated measures during 2015–2017, only 
one measure was used in the analysis). For our longitudinal 
data analysis, children’s repeated measures collected during 
2015–2017 were used (see below).

This study was approved by Ethical Committee of the 
State University of New York at Buffalo (FWA00008824) 
and related collaborative institutes in China. Written 
informed consents were collected from school administra-
tors and parents and/or children.

Key variables and measurements

Eating‑out behaviors

We measured eating-out behaviors using the frequency of 
eating out and the type of food consumed. The frequency of 
eating out was obtained from answers to the question, “How 
often (times/week) did you eat a meal or snack in the past 
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3 months?” The type of food consumed on these occasions 
was obtained by asking the number of times eating out in 
western-style restaurants (e.g., McDonald’s, KFC, etc.) or 
in Chinese restaurants (including canteens and food stands) 
in the past 3 months. Eating out was categorized as yes or 
no. The frequency of eating out was categorized as 0, 1–2 
and ≥ 3 times per week [24, 25].

Body weight status

Overweight, obesity and central obesity were key outcome 
variables. Height was measured without shoes using the 
Seca 213 Portable Stadiometer Height-Rod with a preci-
sion of 0.1 cm. Body weight was measured with light clothes 
using a Seca 877 electronic plate scale with a precision 
of 0.1 kg. Waist circumference was measured as midway 
between the highest point of the iliac crest and the bottom of 
the ribcage by an inelastic tape with an accuracy of 0.1 cm. 
Children’s body mass index (BMI) was calculated as weight 
(kg)/height (m)2. Waist height ratio (WHtR) was calculated 
as = waist circumference (cm)/height (cm).

Obesity and overweight were defined using the Working 
Group on Obesity in China (WGOC) age-sex-specific BMI 
cutoffs, which were developed based on age-sex-specific 
BMI curves that correspond to BMI cutoffs of 24 (for over-
weight) and 28 (for obesity) at age 18 [26]. Central obesity 
was defined as WHtR ≥ 0.48 for children [27]. BMI cutoffs 
of 24 and 28 were used to define overweight (24 ≤ BMI < 28) 
and obesity (BMI ≥ 28) for parents.

Other covariates

Children’s pocket money was determined by asking “On 
average, how much pocket money do you receive from your 
family every week?”. Sex, age, city (Beijing, Shanghai, Nan-
jing, Xi’an and Chengdu), school level (primary or mid-
dle school), father’s and mother’s BMI (kg/m2, calculated 
from self-reported weight and height) were collected. Data 
on frequency of parental eating-out behaviors per week and 
frequency of family eating-out per week, which were col-
lected in the surveys, were also considered in the analysis.

Statistical analysis

Cross‑sectional data analysis

First, characteristics of the study participants were described 
based on cross-sectional (pooled) data collected from the 
children and their parents in 2015, 2016 and 2017. Only data 
collected from 1 year were used in this descriptive table for 
each subject (n = 3313). For those who participated twice 
or more, the earlier year data were used. Continuous vari-
ables were presented as means (standard deviation, SD), 

and categorical variables were presented as count and per-
centage. Chi-square and t test were conducted to compare 
between-group differences. Then, we assessed frequency of 
eating out, food type eaten and weight status (overweight, 
obesity and central obesity) in children by school type, city 
and gender. Third, multiple logistic regression models were 
used to identify factors associated with children’s eating-
out behaviors (frequency and food type eaten). Eating-out 
behaviors were studied as the outcome variable.

Longitudinal data analysis

Mixed effect models were fit using the longitudinal data col-
lected during 3 years to examine the associations between 
eating-out behaviors and overweight/obesity during follow-
up among children who were not overweight/obesity at base-
line (those being overweight/obese at baseline were excluded 
in this analysis) (n = 1089). Incidence of overweight/obesity 
was entered as dependent variable in this model.

Furthermore, we tested children’s eating-out behaviors 
among those who were overweight/obese at baseline vs. 
those who were not to investigate how baseline weight sta-
tus might have affected eating behaviors during the follow-
up (n = 1440). The frequency of eating-out behavior was 
entered as dependent variables. We tested whether those 
who were overweight/obese at baseline would have changed 
their eating-out behaviors during the follow-up period (e.g., 
eating out less to control body weight) than those who were 
not overweight/obese at baseline.

For both above analyses, we set school and individuals 
as fixed factors. We adjusted children’s factors including 
demographic factors (age, sex, city) and social economic 
factors (school levels and monthly pocket money) and paren-
tal factors (parental BMI, frequency of eating-out behaviors 
and eating out with family per week) as covariates for both 
analyses. We used the first measure if subjects had repeated 
measures for some of these covariates. As Western- and Chi-
nese-style food were the two main types of eating-out food, 
and choosing of either type of food was not exclusive, so 
we presented the stratification by food style in these modes.

All statistical analysis was performed using Stata soft-
ware (version 15.0). A two-tailed test and a p < 0.05 was 
considered statistically significant in all analysis.

Results

Sample characteristics

Table 1 shows the characteristics of the study subjects. The 
combined prevalence of overweight/obesity and the preva-
lence of central obesity were 29.8% and 20.1%, respectively. 
Boys were more likely to be overweight and obese than girls 
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(37.9% vs.21.3%, 16.7% vs. 8.5%, p < 0.001). Compared 
with girls, boys had higher WC, WHtR and central obesity 
(28.3% vs. 11.4%). Regarding to parental characteristics, 
girls’ mother had higher BMI than boys’ (p < 0.05).

Prevalence of eating‑out behaviors in children

Table 2 shows that 80.1% of school children reported eat-
ing out at least once per week in previous 3 months, and 
46.7% reported dining out on Western-style food. There 
were significant differences in eating out for Western-style 
food between primary school and middle school children 
(p < 0.001), between boys and girls (p < 0.001) and among 

children living in different cities (p < 0.001). 70.9% of school 
children reported they ate out on Chinese-style food at least 
once a week, with no difference by gender (p = 0.164). More 
boys ate out frequently (either for Chinese- or Western-style 
food) than girls (5.0% of boys consumed Western-style 
food ≥ 3 times per week vs. 3.5% of girls; 33.8% of boys 
consumed Chinese-style food ≥ 3 times per week vs. 28.8% 
of girls). Children in Chengdu had highest rate of consuming 
Chinese-style food among all five cities (80.2%), while those 
in Nanjing had highest percentage to eat out for Western-
style food (51.7%, p < 0.001). The more frequently parents 
ate out themselves or with family, the more likely their chil-
dren had eating-out behaviors (ptrend < 0.001).

Table 1   Characteristics of the study subjects in the Childhood Obesity Study in China Mega-cities 2015–2017

Analysis was based on pooled data collected in 2015, 2016 and 2017 from the children and their parents. Only data collected from 1 year were 
used in this table for each subject; we used their first measure when subjects had repeated measures. Obesity and overweight were defined based 
on age-sex-specific BMI curves that correspond to cutoffs of 24 and 28 at age 18, respectively, according to the Working Group on Obesity in 
China (WGOC); Central obesity was defined as WHtR ≥ 0.48 for Chinese children
Bold values represents statistically significant (p < 0.05)
BMI body mass index, SD standard deviation, WHtR Waist height ratio
a Significant at p < 0.05, compared by gender
b T test
c Chi-square test

Characteristics Total Boys Girls p valuea Cohen’s d

Sample size (%) 3313 1697 (51.2) 1616 (48.8)
Child health outcomes
 BMI, mean (SD) 19.2 (3.8) 19.7 (3.9) 18.7 (3.6) < 0.001b 0.226
 Waist circumference, mean SD) 65.8 (10.4) 68.1 (11.2) 63.4 (8.8) < 0.001b 0.447
 WHtR, mean (SD) 0.44 (0.06) 0.45 (0.06) 0.42 (0.05) < 0.001b 0.543
 Overweight and obesity (%) 29.8 37.9 21.3 < 0.001c

 Obesity (%) 12.7 16.7 8.5 < 0.001c

 Central obesity (%) 20.1 28.3 11.4 < 0.001c

Child characteristics
 Age (years), mean (SD) 11 (2.0) 11.1 (2.0) 11.0 (2.1) 0.663b

 City (%) 0.466c

  Beijing 23.0 23.0 23.0
  Shanghai 24.7 25.7 23.7
  Nanjing 17.1 17.3 16.9
  Xi’an 18.6 18.4 18.7
  Chengdu 16.6 15.6 17.7

 School level (%) 0.346c

  Primary school 55.2 56.0 54.3
  Middle school 44.8 44.0 45.7

 Weekly pocket money (yuan) 28.6 (113.5) 28.5 (105.6) 28.8 (121.4) 0.935b

Parental characteristics (n = 3313)
 Mother’s BMI, mean (SD) 22.3 (3.7) 22.1 (3.6) 22.4 (3.8) 0.035b 0.081
 Mother being overweight or obese (%, BMI ≥ 24) 23.2 22.2 24.1 0.206c

 Father’s BMI, mean (SD) 24.2(3.7) 24.3(3.6) 24.2(3.7) 0.451b

 Father being overweight or obese (%, BMI ≥ 24) 49.9 50.7 49.2 0.402c
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Factors associated with children’s eating‑out 
behaviors

Table 3 shows the factors that might be associated with 
children’s eating-out behaviors based on logistic regres-
sion analysis. Boys were more likely to choose Western-
style food (OR 1.27; 95% CI 1.09–1.48) than girls. Age 
was positively associated with eating out for Chinese-style 
food (1.15; 1.06–1.24), but not for Western-style food. Chil-
dren in Shanghai and Chengdu were more likely to choose 
Chinese-style food than those in Beijing (1.91; 1.45–2.53; 
1.68; 1.29–2.20, respectively). Children whose parents ate 
out on their own (ate away from home ≥ 1 per week) were 
more likely to eat out than those whose parents never ate in 
a restaurant (1–2 times/week: 1.62; 1.19–2.21; ≥ 3 times/
week: 1.60, 1.13–2.29, respectively). In addition, children 
whose parents ate out with their families at least once per 
week was more likely to eat out compared with those whose 
parents never ate in a restaurant.

Associations between children’s eating‑out 
behaviors and weight status

Table 4 shows the associations between eating-out behav-
ior at baseline and the incidence of overweight (during fol-
low-up, as an outcome variable) among children who were 
not overweight/obese at baseline. Among the 1089 chil-
dren who were not overweight/obese at baseline, 10.8% of 
them developed overweight during the follow-up period. 
Both eating out for Western-style and for Chinese-style 
food were not statistically significant associated with over-
weight risk after adjusting for child and parental factors.

How children’s weight status impact their eating‑out 
behaviors?

The further mixed model analysis showed that compared 
to children who were not overweight/obese at baseline, the 
overweight/obese children were less likely to have eating-out 

Table 3   Factors associated with eating-out behaviors (per week in the past 3 months) among Chinese school children in the Childhood Obesity 
Study in China Mega-cities (n = 3313)

Analysis was based on pooled data collected in 2015, 2016 and 2017 from the children and their parents. Only data collected from 1 year were 
used in this table for each subject; we used their first measure when subjects had repeated measures
Bold values represents statistically significant (p < 0.05)
a Eating-out behavior was categorized as times per week in the past 3 months
Multiple logistic regression model were used in this analysis
*p < 0.05, **p < 0.01, ***p < 0.001

All kinds of food (yes vs 
no)

Western-style food (yes 
vs no)

Chinese-style food (yes 
vs no)

OR 95%CI OR 95%CI OR 95%CI

(1) Child factors
 Age (years) 1.11* 1.01–1.21 0.99 0.93–1.07 1.15** 1.06–1.24
 Boys (vs. girls) 1.25* 1.04–1.51 1.27** 1.09–1.48 1.14 0.97–1.35

Location (vs. Beijing)
 Shanghai 1.67** 1.23–2.29 0.62*** 0.49–0.80 1.91*** 1.45–2.53
 Nanjing 1.51** 1.12–2.04 1.18 0.93–1.50 1.29 1.00–1.66
 Xi’an 0.77 0.59–1.00 1.04 0.84–1.30 0.73** 0.58–0.92
 Chengdu 1.50* 1.10–2.03 0.84 0.67–1.07 1.68*** 1.29–2.20
 Middle school (vs. primary school) 0.58** 0.40–0.83 0.83 0.62–1.12 0.75 0.55–1.04
 Pocket money (yuan) 1.01*** 1.00–1.01 1.00** 1.00–1.01 1.00** 1.00–1.01

(2) Parental characteristics
 Mother’s BMI (or mother being overweight, BMI ≥ 24) 1.00 0.80–1.25 0.98 0.96–1.00 1.01 0.99–1.04
 Father’s BMI (or mother being overweight, BMI ≥ 24) 1.04 0.86–1.25 1.01 0.99–1.03 0.99 0.96–1.01
 Eating-out behaviorsa (vs 0) (times/week)
 1–2 1.62** 1.19–2.21 1.85*** 1.40–2.44 1.59** 1.19–2.11
 ≥ 3 1.60** 1.13–2.29 1.95*** 1.44–2.64 1.42* 1.04–1.95

Eating-out behaviors with familya (vs 0) (times/week)
 1–2 1.56** 1.16–2.10 1.46** 1.13–1.88 1.38* 1.06–1.80
 ≥ 3 2.27** 1.40–3.66 1.87** 1.31–2.67 1.60* 1.08–2.37
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behaviors involving dining on Western-style food during the 
follow-up [OR and 95% CI 0.55 (0.40–0.75)]. The difference 
was greater in girls than in boys [0.42 (0.25–0.71) vs. 0.65 
(0.45–0.95), respectively]. There were no such differences 
for consumption of Chinese-style food (Table 5). In addition, 
all the children’s eating-out behaviors increased as they grew 
older during follow-up. However, differences in this behav-
ioral change occurred according to their baseline weight 
status. The non-overweight/obese children increased their 
consumption of Western-style food, while the overweight/
obese children increased their consumption of Chinese-style 
food (Fig. 1).

Discussion

Using data from five major cities across China, we examined 
the patterns of children’s eating-out behaviors, the associ-
ated factors and the relationship of these factors with the 
children’s obesity status. This is the first study to examine 
these issues using data collected from a large sample of 
school children and their parents across China. Overall, we 
found that eating out was common (80.1%) among Chinese 
school children, but there were considerable differences 
across groups. We also found a link between eating out and 
overweight/obesity status. Children who were overweight/

obese at baseline were less likely to eat out for Western-style 
food than these who were free of overweight/obesity.

We defined eating out as having meals prepared and eaten 
in a Western- or Chinese-style restaurant or Chinese food 
stall, since these two types of food are the most common 
food that subjects consume. We found that 80.1% of these 
children reported having eating out at least once per week, 

Table 4   The associations between eating-out behaviors and inci-
dent overweight/obesity (as outcome variables) among Chinese 
school children in the Childhood Obesity Study in China Mega-cities 
(n = 1089)

Children who was not overweight at their first survey and had has 
repeated measures was included in this analysis; mixed-effects logis-
tic regression models were used. Children’s eating-out behaviors was 
categorized as 0, 1–2, ≥ 3 times per week in the past 3 months, and 0 
time was the reference group. Models adjusted for child factors: age, 
sex, address, school level, pocket money; parental characteristics: 
mother’s BMI, father’s BMI, parental eating-out behaviors, family 
eating-out behaviors. Overweight was defined based on age-sex-spe-
cific BMI curves that correspond to cutoffs of 24 at age 18 according 
to the Working Group on Obesity in China (WGOC)

Overweight/obesity

Sample size Yes % OR 95% CI

All children 1089 118 10.8
All kind food
 1–2 0.79 0.35–1.77
 ≥ 3 1.16 0.53–2.51

Western-style
 1–2 1.39 0.08–2.42
 ≥ 3 1.59 0.47–5.37

Chinese-style
 1–2 1.31 0.67–2.54
 ≥ 3 1.13 0.57–2.25

Fig. 1   Proportions (%) and trends of children’s eating-out behav-
iors at baseline and follow-up by their weight status (overweight vs. 
non-overweight) at baseline. a Eating out for Western-style food ≥ 1 
times per week in the past 3 months. b *Eating out for Chinese-style 
food ≥ 2 times per week in the past 3 months. c #Eating out for Chi-
nese-style food ≥ 3 times per week in the past 3 months
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with the figure being 46.7% and 70.9% for Western- and 
Chinese-style food, respectively. Boys, older children, those 
with more pocket money, and those whose parents ate out 
alone frequently were more likely to eat out than their coun-
terparts. Parental eating-out behavior was a strong predictor 
of children’ eating out.

Boys were more likely to dine out on Western-style 
foods, while older children tended to dine out on Chinese-
style food. There were significant differences in children’s 
eating-out behaviors across cities, which may be due to some 
differences in economic development and food preference. In 
addition, we found that with the increase in pocket money, 
the frequency of eating out increased. This is consistent with 
our previous research which reported a positive relation-
ship between pocket money and childhood overweight and 
obesity [23].

In addition, it is interesting to note that we found all 
the children’s eating-out behaviors increased as they grew 
older during the follow-up period, regardless of their base-
line weight status. However, differences in the change 
existed according to their baseline weight status. The non-
overweight/obese children increased their intake of West-
ern-style food, while overweight/obese children increased 
their intake of Chinese-style food. Mixed model analysis 
shows that compared to children who were not overweight/
obese at baseline, the overweight/obese children were less 
likely to have eaten out on Western-style food during the 
follow-up [OR and 95% CI 0.55 (0.40–0.75)], with the dif-
ference greater in girls than in boys, 0.42 (0.25–0.71) vs 0.65 
(0.45–0.95), respectively. It is speculated that the awareness 
among some overweight/obese children, especially among 

girls, of the effect of Western-style food on obesity risk, and 
they attempted to limit their consumption of such food to 
help control their body weight.

With the rapid economic development in China over the 
past two decades, these five cities have experienced many 
remarkable shifts in their urban environment and residents’ 
lifestyles. The number of restaurants, including fast food 
restaurants, has increased rapidly [28]. Changes in the 
food environment have led to a rise in food consumption 
away from home. Between 2000 and 2008, the spending on 
food eaten away from home increased from 14.7 to 20.6% 
[29]. Another earlier study reported that 17.2% of children 
reported eating Western-style food at least once a month in 
2004 [30], while in 2015, 51.9% of the children reported 
eating Western-style food at least once a week and 43.6% 
reported eating Chinese-style food at least once a month [9]. 
These findings are consistent with ours.

There are concerns regarding eating-out behaviors con-
sidering the kinds of food people may consume. Evidence 
from some systematic reviews reported that eating outside 
the home was associated with a higher total energy intake 
and higher percentage of energy from fat [7]. This is due to 
the fact that restaurant meals tend to have larger portion sizes 
and contain high energy density, fat, saturated fat, trans-fat, 
added sugar and sodium, all of which may increase the risks 
of obesity and other chronic disease [31–34]. However, stud-
ies investigating the frequency of eating out and the types of 
food consumed among children are limited.

One previous study showed that eating out more than 
twice a week was positively correlated with obesity in Hong 
Kong [35]. A Turkish study indicated that children’s eating 
behaviors were related to BMI without gender differences 
[36]. However, the present study did not show a significant 
association between eating-out behaviors and weight status.

Some limitations of this study need to be considered 
when interpreting our results. First, some of our analysis 
is based on cross-sectional data. Thus, the causal relation-
ship between eating out and obesity could not be obtained. 
Second, our survey mainly asked about children’s eating-out 
behaviors in terms of number of times eating in a restaurant 
or at a stallholder, and this might not capture the effect of 
having the ability to order foods online for delivery to the 
home, which has become increasingly common in China 
in recent years. Third, information on co-variables, such as 
physical activities, snack eaten, which might have impact 
on results were lacking. Fourth, the study participants were 
7- to 16-year-old children in five mega-cities, which do 
not represent other groups in China. Thus, the results can-
not be generalized to all children in China. However, our 
open cohort study collected longitudinal data, and we used 
mixed models in data analysis. Cohort studies with a longer 
follow-up time are needed to confirm the causal relation-
ship between eating out and overweight/obesity risks and to 

Table 5   The associations (OR and 95% CI) between children’s eat-
ing-out behaviors (as outcome variable) during follow-up and base-
line overweight/obesity status (vs. not overweight/obese): the Child-
hood Obesity Study in China Mega-cities (n = 1440)

Overweight was defined based on age-sex-specific BMI curves that 
correspond to cutoffs of 24 at age 18 according to the Working Group 
on Obesity in China (WGOC). Mixed effects models were used in 
this analysis. The models adjusted for child factors: age, sex, address, 
school level, pocket money; parental characteristics: mother’s BMI, 
father’s BMI, parental eating-out behaviors, family eating-out behav-
iors
Bold values represents statistically significant (p < 0.05)

All children Boys Girls

Eating-out 
behaviors 
(yes vs. no)

 All kinds food 1.19 (0.89–
1.60)

1.22 (0.84–
1.75)

1.13 (0.71–1.79)

 Western-style 
food

0.55 (0.40–
0.75)

0.65 (0.45–
0.95)

0.42 (0.25–0.71)

 Chinese-style 
food

1.16 (0.92–
1.45)

1.16 (0.86–
1.57)

1.14 (0.79–1.66)
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assess the differential effects of Chinese-style and Western-
style food on childhood obesity.

In conclusion, eating out has become increasingly com-
mon among Chinese children and their parents living in 
large cities in China. These children increased the frequency 
of eating out over time. Over 80% of the children ate out at 
least once per week, while nearly half of them (46.7%) ate in 
Western-style restaurants. Boys, older children, those with 
more pocket money, and those whose parents ate out alone 
(without their families present) more often were more likely 
to eat out frequently than their counterparts. Parental eat-
ing-out behaviors were a strong predictor of their children’s 
eating-out behaviors. Children’ eating-out behaviors are 
associated with their obesity status in a bidirectional rela-
tionship. Nutrition and health education efforts are needed 
to empower children and their parents to make healthy food 
choices, especially when they eat away from home. National 
programs are recommended to promote restaurants to pro-
vide healthy dish choices. Such programs are needed to 
promote healthy eating in China, which will help fight the 
growing obesity and chronic disease epidemic.
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