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Abstract: Objective: This study aimed to examine the association between being overweight/obese and lifestyle 
habits in Chinese and Japanese teenagers. Methods: This cross-sectional study was conducted between April and 
June 2014 among teenagers in Japan (Kyushu Fukuoka, Osaka, Wakayama, and Saitama) and China (Shanghai, 
Fujian Province, Sichuan Province, and Shanxi Province). Four hundred teenagers in each age group (16 to 18 years 
old) were selected based on random multistage cluster sampling. Physical measurements and questionnaire sur-
veys were performed. Results: The prevalence of being overweight/obese was 15.5%/6.0% in Chinese teenagers 
and 9.3%/4.8% in Japanese teenagers. Multivariate analyses showed that Chinese overweight/obese teenagers 
were more likely to go to school by other means than walking (such as bus, car), have long hours watching TV/
using the computer (>3 h/day), do not have days doing sports every week, skip breakfast, and take snacks (≥3 
days/week) than normal-weight participants. In Japanese teenagers, the findings were almost the same as that 
in Chinese teenagers; except we did not find an association between being overweight/obese and spending long 
hours of watching TV/using the computer (>3 h/day) Japanese teenagers. Conclusions: Both Chinese and Japanese 
teenagers’ overweight/obesity status was generally associated with a sedentary lifestyle, and the present results 
suggest that we should consider programs that promote an active and healthy lifestyle to prevent teenagers from 
being overweight/obese in all countries.
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Introduction

Obesity is a nutrition disturbance disease in 
which long-term energy intake exceeds energy 
consumption, leading to excessive energy ac- 
cumulation in the form of adipose tissue [1, 2]. 
The thrifty gene hypothesis stipulates that 
humans, as any other living organism, store 
excess energy to use these reserves in periods 
of shortage [3]. However, with the continuous 
improvement of living standards, many people 
now live in a state of abundance, leading to 
continuous energy storage and obesity [1]. 
Obesity leads to a higher risk of disability, mor-
bidity, and mortality [4]. A study showed that  
a 5-kg weight gain from early to middle adult-
hood was associated with an approximate 10% 
elevated all-cause mortality and a greater than 
20% cardiovascular disease-related mortality 

in later life among individuals who reached a 
body mass index (BMI) of 23 or higher in middle 
adulthood [5].

An increasing concern is the recent epidemics 
of obesity among children and teenagers ca- 
used by overnutrition in developed and devel-
oping countries globally [6]. Obesity rates in the 
world’s children and adolescents increased 
from less than 1% (equivalent to five million 
girls and six million boys) in 1975 to nearly 6% 
in girls (50 million) and nearly 8% in boys (74 
million) in 2016. An additional 213 million were 
overweight in 2016 but fell below the threshold 
for obesity. The rise in childhood and adoles-
cent obesity rates in low- and middle-income 
countries, especially in Asia, has recently accel-
erated [7]. As a common nutritional metabolic 
disease, obesity is a serious problem faced by 
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teenagers worldwide [8]. Childhood obesity has 
a great impact on disability, morbidity, and mor-
tality during adulthood [9, 10].

With the recent and rapid economic develop-
ment of China and subsequent changes in life-
style habits [11], being overweight and obese 
among teenagers is becoming a national con-
cern in China. In 2015, based on the Working 
Group for Obesity in China (WGOC) criteria, the 
prevalence of being overweight and obese was 
14.0% and 10.5% in boys and 9.7% and 7.1% in 
girls, respectively [12]. A study showed that the 
modern Chinese dietary pattern (greatly influ-
enced by Western foods) and the traditional 
Northern China pattern were associated with a 
higher risk of childhood obesity [13]. Similar 
trends have been observed in Japan [14, 15].

Therefore, governments in various countries 
are paying a lot of attention to the physical 
health of teenagers. As East Asian countries, 
China and Japan have shown rapid economic 
development in recent decades, and both are 
affected by the epidemics of childhood obesity 
[12, 14]. This study aimed to examine the asso-
ciation between being overweight/obese and 
lifestyle habits in Chinese and Japanese teen-
agers. Identifying these factors will provide a 
scientific basis for the formulation of relevant 
preventive policies.

Materials and methods

Samples

This cross-sectional study was performed from 
April to June 2014 including teenagers in Japan 
(Kyushu Fukuoka, Osaka, Wakayama, and Sai- 
tama) and China (Shanghai, Fujian Province, 
Sichuan Province, and Shanxi Province). With- 
in this period, 12 Chinese schools and 16 
Japanese schools participated in this study, 
and 9530 subjects completed the question-
naire. Equivalent stratified sampling was used 
to avoid bias. One primary school and one mid-
dle school (including junior high school and 
senior high school) in the provincial capital 
were selected, and one middle school (includ-
ing middle school and high school) in the sub-
urbs of each provincial capital was selected. 
More schools were selected in Japan due to dif-
ferences in school levels: the Japanese middle 
school (equivalent to the junior high school in 
China) is different from the high school (equiva-
lent to the senior high school in China).

In the present study, 2400 teenagers were ran-
domly selected according to age stratification 
(16, 17, and 18 years old) and country (China 
and Japan). Each group had 400 teenagers. 

This study was approved by the Ethics Com- 
mittee of the School of Physical Education and 
Health, East China Normal University (China) 
(approval number: HR 009-2013). Verbal infor- 
med consent was obtained from the partici- 
pants.

Data collection

College student volunteers in each city were 
selected as investigators. After being trained 
professionally and passing the study examina-
tions, the investigators began the survey. The 
survey contents involved physical measure-
ments and questionnaires. A pilot study show- 
ed that our home-made questionnaire had 
good reliability and validity. Days with sportive 
activities refer to days with an exercise time of 
>30 min at a slight sweating intensity. Often 
failing to have breakfast refers to no breakfast 
for at least 3 days a week. Often having snacks 
refers to eating snacks at least 3 days a week. 
Often drinking beverages refers to drinking car-
bonated drinks at least 3 days a week.

Physical measurements included height and 
weight. Height refers to the vertical distance 
between the bottom of the foot and the peak 
point on the head in a standing position. Weight 
refers to the total body weight measured with 
light clothing only, without shoes or accesso-
ries. Height and weight were measured using 
an RCS-200 electronic height and weight scale 
(Suhong Medical Appliance Co., Ltd., Jiangsu, 
China). Zeroing of the scale was verified prior to 
any measurements. During measurement, the 
sight line was parallel to the scale mark. Hei- 
ght was measured at the nearest centimeter. 
Weight was measured in kilograms at one deci-
mal. BMI was calculated as weight divided by 
height squared (kg/m2). This study adopted  
the World Health Organization’s standards to 
screen for obesity and being overweight in 
Chinese and Japanese teenagers [16].

We designed the questionnaire according to 
the Chinese and Japanese National Nutrition 
and Health Survey and factors related to obe-
sity among teenagers, such as sports habits 
[17, 18], dairy diet [19, 20], and screen time 
length [21]. Many studies show that there is low 
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prevalence of obesity in Japanese children 
[22]. On the contrary, a high prevalence has 
been observed in Chinese teenagers for sever-
al decades [23, 24]. Some studies found a low 
prevalence of obesity in Japanese teenagers, 
which is correlated with good behavior, habits, 
and dietary behavior [25]. Therefore, this study 
attempts to make a comparative analysis of 
Chinese and Japanese adolescents from the 
aspects of sports habits, dairy diet, and screen 
length.

With class as the unit, the questionnaire survey 
was under the charge of specially assigned per-
sons. The trained investigators explained the 
purposes and significances of the survey and 
filling instructions and precautions to the stu-
dents in detail, to obtain the students’ full trust 
and cooperation and guarantee informed con-
sent from all the respondents. Then a class 
teacher issued the questionnaires under the 
supervision of a specially assigned person. The 
students uniformly filled out the questionnair- 
es strictly according to the requirements. The 
questionnaires were taken back to the site 
after filling out and were verified immediately. 
Any missing information was asked to be filled 
in. Only complete questionnaires were consid-
ered valid for analysis.

Data management and statistical analysis

EpiData 3.1 (Centers for Disease Control, 
Atlanta, GA, USA) was used for database man-
agement. Differences in average BMI values 
between Chinese and Japanese teenagers 
were evaluated by t-tests; the Chi-square test 

was used to analyze the difference between 
lifestyle habits and weight status in the two 
countries. Logistic regression was applied to 
test the association between children’s weight 
status and lifestyle behavioral factors of each 
country (China, Japan). SPSS 22.0 (IBM, Ar- 
monk, NY, USA) was used for statistical analy-
sis. Two-sided P values <0.05 were considered 
statistically significant.

Results

Univariate analyses of being overweight and 
obese among Chinese and Japanese teenag-
ers and their lifestyle habits

The prevalence of being overweight/obese  
was 15.5%/6.0% in Chinese teenagers and 
9.3%/4.8% in Japanese teenagers. Figure 1 
presents the BMI comparisons between 
Chinese and Japanese teenagers at different 
ages; Chinese teenagers consistently had a 
larger BMI in all three age groups for both sexes 
(all P<0.05 for Chinese vs. Japanese). In both 
groups, the frequency of being overweight or 
obese decreased with increasing age (both 
P<0.05). Obesity was more frequent in Chinese 
males (P = 0.02), but not in Japanese males (P 
= 0.72). Walking and cycling to school, playing 
sports every week, and duration of sports ses-
sions were associated with a lower frequency of 
being overweight and obese in both groups (all 
P<0.001) (Figure 1).

Being overweight and obese increased with TV 
time in both groups (both P<0.05). Failing to eat 
breakfast very often, eating snacks frequently, 

Figure 1. BMI of Chinese and Japanese teenagers at different ages (all P<0.05 for Chinese vs. Japanese for each 
age group).
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Table 1. Univariate analysis of being overweight/obese among Chinese and Japanese teenagers and 
their lifestyle habits

Variables

China Japan
Normal weight

(N = 942, 
78.5%)

Overweight
(N = 186, 

15.5%)

Obese
(N = 72, 

6.0%)
P

Normal weight
(N = 1031, 

85.9%)

Overweight
(N = 112, 

9.3%)

Obese
(N = 57, 
4.8%)

P

Age 0.035 0.009

    16 303 (75.8%) 67 (16.8%) 30 (7.5%) 332 (83.0%) 44 (11.0%) 24 (6.0%)

    17 307 (76.8%) 67 (16.8%) 26 (6.5%) 335 (83.8%) 42 (10.5%) 23 (5.8%)

    18 332 (83.0%) 52 (13.0%) 16 (4.0%) 364 (91.0%) 26 (6.5%) 10 (2.5%)

Gender 0.018 0.719

    Male 455 (75.8%) 105 (17.5%) 40 (6.7%) 511 (85.2%) 58 (9.7%) 31 (5.2%)

    Female 487 (81.2%) 81 (13.5%) 32 (5.3%) 520 (86.7%) 54 (9.0%) 26 (4.3%)

Means used in going to school <0.001 <0.001

    Walking 654 (82.6%) 98 (12.4%) 40 (5.1%) 610 (87.8%) 63 (9.1%) 22 (3.2%)

    Bicycling 219 (81.7%) 32 (11.9%) 17 (6.3%) 304 (87.4%) 33 (9.5%) 11 (3.2%)

    Others 69 (49.3%) 56 (40.0%) 15 (10.7%) 117 (74.5%) 16 (10.2%) 24 (15.3%)

Time spent using the computer/watching TV each day (h) <0.001 0.013

    <1 285 (84.6%) 33 (9.8%) 19 (5.6%) 337 (88.0%) 31 (8.1%) 15 (3.9%)

    1-3 524 (81.1%) 81 (12.5%) 41 (6.3%) 519 (87.4%) 50 (8.4%) 25 (4.2%)

    >3 133 (61.3%) 72 (33.2%) 12 (5.5%) 175 (78.5%) 31 (13.9%) 17 (7.6%)
aDays of playing sports every week <0.001 <0.001

    None 86 (57.7%) 47 (31.5%) 16 (10.7%) 54 (68.4%) 18 (22.8%) 7 (8.9%)

    1-3 625 (81.1%) 100 (13.0%) 46 (6.0%) 683 (82.7%) 93 (11.3%) 50 (6.1%)

    >3 231 (82.5%) 39 (13.9%) 10 (3.6%) 294 (99.7%) 1 (0.3%) 0 (0.0%)

Number of PE lessons every week 0.837 0.523

    1 260 (78.1%) 53 (15.9%) 20 (6.0%) 409 (85.0%) 53 (11.0%) 19 (4.0%)

    2 457 (78.9%) 91 (15.7%) 31 (5.4%) 497 (86.6%) 57 (9.9%) 20 (3.5%)

    >3 225 (78.1%) 42 (14.6%) 21 (7.3%) 125 (86.2%) 2 (1.4%) 18 (12.4%)

Sports duration for each time (h) <0.001 <0.001

    <0.5 183 (66.8%) 58 (21.2%) 33 (12.0%) 125 (69.1%) 51 (28.2%) 5 (2.8%)

    0.5-1 534 (80.4%) 93 (14.0%) 37 (5.6%) 626 (85.1%) 60 (8.2%) 50 (6.8%)

    >1 225 (85.9%) 35 (13.4%) 2 (0.8%) 280 (98.9%) 1 (0.4%) 2 (0.7%)
bOften fail to have breakfast <0.001 <0.001

    Yes 573 (70.9%) 178 (22.0%) 57 (7.1%) 549 (79.5%) 97 (14.0%) 45 (6.5%)

    No 369 (94.1%) 8 (2.0%) 15 (3.8%) 482 (94.7%) 15 (2.9%) 12 (2.4%)
cOften have snacks <0.001 <0.001

    Yes 671 (75.0%) 161 (18.0%) 63 (7.0%) 615 (80.5%) 102 (13.4%) 47 (6.2%)

    No 271 (88.9%) 25 (8.2%) 9 (3.0%) 416 (95.4%) 10 (2.3%) 10 (2.3%)
dOften drink carbonated beverages <0.001 <0.001

    Yes 422 (72.9%) 116 (20.0%) 41 (7.1%) 415 (74.0%) 101 (18.0%) 45 (8.0%)

    No 520 (83.7%) 70 (11.3%) 31 (5.0%) 616 (96.4%) 11 (1.7%) 12 (1.9%)
aplaying sports 30 min/day. bfailure to have breakfast ≥3 days/week. chave snacks ≥3 days/week. ddrink carbonated beverages ≥3 days/week.

and drinking carbonated beverages frequently 
were associated with a higher frequency of 
being overweight and obese in Chinese and 
Japanese teenagers (all P<0.001) (Table 1).

Multivariable analyses of being overweight and 
obese among Chinese and Japanese teenag-
ers and their lifestyle habits

To balance the interaction between factors and 
investigate the influence of various factors on 
the overweight and obesity status of Chinese 
and Japanese teenagers, overweight and obe-

sity were used as the dependent variables, and 
transportation used in going to school, using 
the computer/watching TV every day, number 
of days per week playing sports, sports dura-
tion each time, often skipping breakfast, having 
snacks, and drinking carbonated beverages 
were considered as the independent variables 
for logistic regression multivariate analysis 
while controlling for age and gender.

The multivariate analyses showed that Chinese 
overweight/obese teenagers were more likely 
to go to school by other than active means 
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(such as bus, car) (overweight, odds ratio [OR] = 
2.57, 95% confidence interval [CI] = 2.35-2.78; 
obesity, OR = 3.28, 95% CI = 3.03-3.52), have 
long hours watching TV/using the computer (>3 
h/day) (overweight, OR = 2.83, 95% CI = 2.60-
3.05; obesity, OR = 3.17, 95% CI = 2.90-3.43), 
have no days playing sports/every week (over-
weight, OR = 3.12, 95% CI = 2.69-3.78; obesity, 
OR = 2.67, 95% CI = 1.95-3.12), skipping break-
fast (overweight, OR = 2.34, 95% CI = 1.58-
2.96; obesity, OR = 1.93, 95% CI = 1.27-2.76), 
and snacking (≥3 days/week) (overweight, OR = 
3.84, 95% CI = 3.18-4.46; obesity, OR = 2.97, 
95% CI = 2.38-3.77) than normal-weight par-
ticipants (Table 2).

In Japanese teenagers, compared with teenag-
ers who were of normal weight, overweight/
obese ones were more likely to go to school by 
other than active means (such as bus, car) 
(overweight, OR = 3.71, 95% CI = 3.42-3.97; 
obesity, OR = 3.97, 95% CI = 3.72-4.19), have 
no days playing sports/every week (overweight, 
OR = 3.67, 95% CI = 3.21-4.12; obesity, OR = 
2.72, 95% CI = 2.32-3.12), skipping breakfast 
(overweight, OR = 2.35, 95% CI = 1.89-2.98; 
obesity, OR = 1.56, 95% CI = 1.24-1.95), and 

snacking (≥3 days/week) (overweight, OR = 
3.02, 95% CI = 2.54-3.71; obesity, OR = 2.36, 
95% CI = 1.89-2.91), while we failed to find that 
association between being overweight/obese 
and long hours watching TV/using the comput-
er (>3 h/day) (Table 3).

Discussion

In this study, we found that Chinese teenagers’ 
prevalence to being overweight and obese was 
higher than that of Japanese teenagers; how-
ever, overweight-/obesity-related lifestyle hab-
its in Chinese teenagers were almost the same 
as those in Japanese teenagers. Those who go 
to school by other than active means (such as 
bus, car), have long hours watching TV/using 
the computer (>3 h/day) (no Japanese), have no 
days playing sports/every week, skip breakfast, 
and have snacks (≥3 days/week) suffered from 
a higher risk of being overweight/obese than 
others.

In the present study, the prevalence of being 
overweight/obese was 15.5%/6.0% in Chinese 
teenagers and 9.3%/4.8% in Japanese teenag-
ers, which is roughly similar to the national 

Table 2. Multivariate analysis of being overweight/obese in Chinese teenagers and their lifestyle 
habits

Variable
Overweightb Obesityb

ORa 95% CI P-value ORa 95% CI P-value
Means used in going to school
    Walking Reference - - Reference - -
    Bicycling 1.22 0.96-1.52 0.316 1.13 0.91-1.39 0.837 
    Othersc 2.57 2.35-2.78 0.014 3.28 3.03-3.52 <0.001
Hours spent using the computer/watching TV per day (h)
    <1 Reference - - Reference - -
    1-3 1.08 0.84-1.33 2.110 1.66 1.28-1.85 0.049 
    >3 2.83 2.60-3.05 0.012 3.17 2.90-3.43 <0.001
Days of playing sports every week
    None 3.12 2.69-3.78 0.016 2.67 1.95-3.12 0.029 
    1-3 1.89 1.01-2.34 0.079 1.45 1.01-1.91 0.038 
    >3 Reference - - Reference - -
Often fail to have breakfast
    Yes 2.34 1.58-2.96 0.020 1.93 1.27-2.76 0.039
    No Reference - - Reference - -
Often have snacks
    Yes 3.84 3.18-4.46 2.97 2.38-3.77 <0.001
    No Reference - Reference - -
aOR: odds ratio; 95% CI: 95% confidence interval. Backward LR method. bThe normal weight group was the reference group, 
and age and gender were controlled. cOthers including bus, car, etc.
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prevalence of these two countries [12, 14, 26]. 
Obesity was more prevalent in Chinese males, 
as previously reported [12], but not in Japanese 
males, as observed in other non-Chinese coun-
tries [27-29]. This could be due to a number of 
factors including a fish-based diet in Japan 
[30]. Nevertheless, this prevalence was lower 
than that observed in other countries [27, 
31-33].

This study has shown that both Chinese and 
Japanese teenagers who go to school by other 
than active means (such as bus, car) were more 
likely to be overweight/obese than those who 
go to school walking/bicycling. This finding is 
consistent with a previous study [34]. The com-
mon use of mechanical means of transporta-
tion to go to school is associated with a lower 
level of energy expenditure, contributing to 
increased weight in teenagers.

Previous studies have shown that skipping 
breakfast is an important risk factor for obesity 
[26], which is in line with our finding that being 
overweight/obese is associated with skipping 
breakfast and snacks. Breakfast is often asso-
ciated with a higher intake of carbohydrates, 
fibers, and micronutrients and a lower intake of 
fat [35, 36], which could contribute to a more 
healthy energy balance among the different 
macronutrients. A large-sample Swedish study 

showed that skipping breakfast was associated 
with a higher risk of obesity than alcohol or 
physical inactivity [37]. Eating snacks between 
meals increases the energy input. In addition, 
these snacks are often rich in refined sugar and 
fats and poor in dietary fibers. Eating snacks 
has been shown to increase the likelihood of 
developing cardiovascular risk factors (includ-
ing obesity) in adults [38] and children [39, 40].

In the present study, we found that overweight/
obese teenagers in both China and Japan were 
more likely to have no days playing sports/
every week compared to the normal-weight 
teenagers. We also found that only Chinese 
overweight/obese teenagers who spend long 
hours watching TV/using the computer (>3 h/
day) were more likely to be overweight/obese. 
The relationship between physical inactivity 
and overweight/obesity (lack of exercise and 
long hours watching TV/using the computer) is 
controversial and seems to vary among po- 
pulations. The time spent watching TV/using 
the computer is frequently used as an indicator 
of inactivity in epidemiologic and intervention 
studies [41]. This parameter correlates strongly 
with obesity in children and teenagers [42]. 
Indeed, Guo et al. [26] did not associate watch-
ing TV with obesity among teenagers. This is 
consistent with our finding where we did not 
find an association between being overweight/

Table 3. Multivariate analysis of being overweight/obese status in Japanese teenagers and their 
lifestyle habits

Variable
Overweight Obesity

OR 95% CI P-value OR 95% CI P-value
Means used in going to school
    Walking Reference - - Reference - -
    Bicycling 1.36 0.95-1.60 0.132 1.26 0.96-1.56 0.234 
    Others 3.71 3.42-3.97 <0.001 3.97 3.72-4.19 <0.001
Days playing sports every week
    None 3.67 3.21-4.12 <0.001 2.72 2.32-3.12 0.023
    1-3 0.82 0.56-1.08 0.181 0.87 0.62-1.12 0.599 
    >3 Reference - - Reference - -
Often fail to have breakfast
    Yes 2.35 1.89-2.98 <0.001 1.56 1.24-1.95 <0.001
    No Reference - - Reference - -
Often have snacks
    Yes 3.02 2.54-3.71 0.008 2.36 1.89-2.91 0.017
    No Reference - - Reference - - 
OR, odds ratio; 95% CI, 95% confidence interval. Backward LR method. The normal-weight group was the reference group, and 
age and gender were controlled.
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obese and long hours spent watching TV/using 
the computer (>3 h/day) in Japanese teenag-
ers. Yi et al. [43] showed no association 
between obesity and physical inactivity among 
children 5-18 years old in Northern China, 
which was also observed in Saudi Arabia [27]. 
Reilly et al. [44] showed that physical activity 
did not reduce the weight status of young chil-
dren. A Swedish study showed that watching 
TV>2 h/day was associated with obesity [45], 
similar to the results of other studies [42, 46, 
47], thus supporting the present study. Indeed, 
the present study showed that physical inactiv-
ity was associated with being overweight and 
obese in Chinese and Japanese teenagers.

The present study has some limitations. First, 
with regard to physical measurement, even if 
the investigators were trained, results could 
still suffer from some bias due to errors of 
instruments, responsibilities of investigators, 
and other uncertain factors. Second, with re- 
gard to the questionnaire survey, the children 
could fail to answer the questionnaires truth-
fully due to complicated mentalities such as 
self-abasement and vanity. The questionnaires 
were completed by the children independently, 
and a recall bias may exist. Finally, some fac-
tors were not assessed in the present study, 
such as socioeconomic factors. Additional stu- 
dies are still necessary to comprehensively 
understand the risk factors of being overwei- 
ght and obese among teenagers.

Conclusions

In conclusion, this study reported the preva-
lence of being overweight/obese in Chinese 
and Japanese teenagers, analyzing the associ-
ation between being overweight/obese and 
lifestyle habits’ factors. Whether overweight or 
obese, a higher prevalence is observed in 
Chinese teenagers than that in Japanese teen-
agers. It was found that overweight/obese 
teenagers were more likely to go to school by 
other than active means (such as bus, car), 
have long hours watching TV/using the comput-
er (>3 h/day), have no days playing sports/
every week, skip breakfast, and have snacks 
(≥3 days/week) more than normal-weight par-
ticipants in China. In Japan, the findings were 
almost similar to those of Chinese teenagers; 
we merely failed to find an association between 
being overweight/obese and long hours spent 
watching TV/using the computer (>3 h/day). 

Our findings illustrated that being overweight/
obese is related to a sedentary lifestyle in 
Chinese and Japanese teenagers; therefore, 
we should consider programs that push an 
active and healthy lifestyle to prevent being 
overweight/obese in teenagers in both coun- 
tries.
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