& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY
Giulio Nittari,
University of Camerino, Italy

REVIEWED BY
Demetris Savva,

Nicosia General Hospital, Cyprus
Diana Vulcanescu,

Nicosia General Hospital, Cyprus

*CORRESPONDENCE
Jianfeng Lin
1jf665303@wmu.edu.cn

RECEIVED 24 December 2024
ACCEPTED 06 March 2025
PUBLISHED 19 March 2025

CITATION

Pan X, Jiang C, Wang W and Lin J (2025)
Lifestyle factors associated with being
overweight and obesity in children and
adolescents: a cross-sectional study in
Zhejiang, China.

Front. Public Health 13:1551099.

doi: 10.3389/fpubh.2025.1551099

COPYRIGHT

© 2025 Pan, Jiang, Wang and Lin. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Public Health

Frontiers in Public Health

TYPE Original Research
PUBLISHED 19 March 2025
pol 10.3389/fpubh.2025.1551099

Lifestyle factors associated with
being overweight and obesity In
children and adolescents: a
cross-sectional study in Zhejiang,
China

Xiaoting Pan, Chaoyi Jiang, Wenqing Wang and Jianfeng Lin*

The First School of Medicine, School of Information and Engineering, The First Affiliated Hospital of
Wenzhou Medical University, Wenzhou Medical University, Wenzhou, China

Background: The prevalence of overweight and obesity among children and
adolescents aged 7 to 17 in China is increasingly concerning. Additionally, there
is a notable phenomenon where height does not correspond with weight. This
study aimed to investigate the prevalence of overweight and obesity in this
demographic, explore associations with lifestyle factors, and propose strategies
for health promotion.

Methods: This study combines a questionnaire survey with field interviews.
Using stratified cluster random sampling, we selected 2,243 primary and middle
school students from 49 counties in Zhejiang, China, for the questionnaire
survey. Furthermore, we conducted semi-structured interviews with 52 parents.

Results: Among the 2,243 participants surveyed, 523 were classified as either
overweight or obese, resulting in a detection rate of 23.32%. The prevalence
of overweight and obesity was higher in boys compared to girls (25.6% vs.
21.1%, p = 0.01). Additionally, the rates among adolescents and children in
urban areas were greater than those in rural areas (25.8% vs. 20.5%, p = 0.003).
Logistic regression analysis identified several risk factors for overweight and
obesity: male gender (OR = 1.846; Cl = 1.287 ~ 2.649; p = 0.001), 7 days/week
the highest frequency of fried food consumption per week (OR = 88.293;
Cl = 49.369 ~ 157.905; p < 0.001), 7 days/week the highest frequency of night
snacking (OR = 13.24; Cl = 7.176 ~ 24.429; p < 0.001), and diets prefer sweetness
(OR =26.299; Cl=15073~45885 p<0.001), saltiness (OR =14.672;
Cl =8.972 ~ 23.992; p <0.001), and spiciness (OR = 1.967; Cl = 1.125 ~ 3.438;
p = 0.018). Conversely, 7 days/week the highest frequency of moderate-
to- vigorous physical activities per week was associated with a lower risk of
overweight and obesity (OR = 0.137; Cl = 0.057 ~ 0.328; p < 0.001). Notably,
847% of parents reported that their children rarely shared interesting stories
during school breaks, highlighting the common occurrence of “quiet ten
minutes” between classes.

Conclusion: The issue of overweight and obesity among children and
adolescents in China is significant, particularly among boys in primary schools.
An obesogenic environment contributes to this problem, influenced by changes
in dietary habits, exercise patterns, and sociocultural factors. Preventing and
controlling overweight and obesity among adolescents and children requires
the collective efforts from all sectors of society, including government
departments, educational institutions, communities and families. Preventative
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measures should include lifestyle modifications including exercise and dietary

adjustments.
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1 Introduction

Overweight and obesity in children and adolescents have emerged
as a significant global public health issue, with lasting health
implications throughout the life course (1, 2). According to the World
Health Organization (WHO), the prevalence of obesity among this
demographic has increased markedly over the past few decades (1, 3).
In 2022, more than 390 million children and adolescents aged 5 to 19
were classified as overweight, including 160 million who were living
with obesity. The prevalence of overweight and obesity in this age
group surged from just 8% in 1990 to 20% in 2022. In China, the
situation mirrors this global trend, with the rate of overweight and
obesity among children and adolescents rising from 5.7% in 1992 to
19% in 2022. This means that approximately one in five children and
adolescents in China now have a high body mass index (BMI) (4).
BMI system is used internationally and is calculated according to the
formula (weight/height®) (5). Overweight is BMI-for-age greater than
1 standard deviation above the WHO Growth Reference median and
obesity is greater than 2 standard deviations above the WHO Growth
Reference median (6). The “Healthy China 2030” plan emphasizes the
urgent need for interventions to address overweight and obesity
among children and adolescents.

Research indicates that children with obesity are more likely to
remain obese into adulthood compared to their peers. They also face
a higher risk of developing various non-communicable diseases,
including endocrine disorders, type 2 diabetes, sleep disorders, and
cardiovascular diseases (7, 8). Additionally, being overweight or obese
during childhood negatively affects mental health and social
adaptation, with these issues often persisting into adulthood (9).

Since the 1990s, China has experienced significant social and
economic changes, which have been accompanied by shifts in lifestyle.
These changes encompass various aspects, including living and
working environments, dietary patterns, and food availability (10, 11).
The recent increase in overweight and obesity among children and
adolescents may be linked to genetic, demographic, environmental,
and lifestyle factors (12, 13). This study aimed to explore the factors
affecting overweight and obesity in this population by examining their
dietary behaviors, exercise habits, self-awareness, and family
circumstances, thereby providing a scientific basis for effective
intervention measures.

2 Materials and methods
2.1 Study design and participants

A school-based, cross-sectional survey was conducted across 7
elementary schools and secondary schools in the Zhejiang province
of China during July-October 2023. Stratified cluster sampling was
performed to select the study samples. Four elementary schools and
three secondary schools were selected in the urban areas (ie.,
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Hangzhou, Ningbo, Wenzhou, Shaoxing). One elementary school
and two secondary schools were selected in the rural areas (i.e.,
Lishui, Jinhua, and Jiaxing). For each grade, we selected
approximately 40 students from these 7 schools. A total of 2,712
students aged 7-17 years were finally included in this study and
asked to complete a questionnaire along with their parents at their
respective homes. Based on the deletion of extreme values, 2,243
questionnaires were considered valid, with an effectiveness rate
of 82.7%.

Further, semi-structured interviews were held with 52 parents of
overweight and obese adolescents and children, as mentioned in the
questionnaires. The mean interview duration was 32.1 min.

2.2 Study question/survey measures

The majority of the study questions were adapted from the 2019
National Student Physical Health Research, wherein most of the key
questions were tested for their reliability and validity. The
questionnaire collected information based on demographics, physical
activities, and dietary behaviors. Semi-structured interviews
conducted along with the participants’ parents were about their
children’s exercise habits and dietary behaviors, but more in-depth.

2.3 Anthropometric measures

Self-reported weight and height were collected to calculate the
BMI for each participant. BMI [expressed in weight (kg)/height® (m?)]
is currently internationally recognized to classify children’s weight
status as “non-overweight” and “overweight” (including obese),
although the criteria vary across ages and genders. In November 2023,
the Institute of Child and Adolescent Health at Peking University
issued the “Classification Standards for BMI Overweight and Obesity
Screening of Chinese School-aged Children and Adolescents,” which
refers to age- and sex-specific BMI. This survey employed Chinese
standards and age- and gender-specifics to identify overweight and
obese children and adolescents. In this study, the concepts of being
overweight and obesity were combined to differentiate children and
adolescents with weights within the standard range.

2.4 Dietary habits

Information about the respondents’ dietary habits was collected
by using several questions, including those on dietary patterns, eating
velocity, and taste preferences. Parents along with their children were
asked to input the child’s daily consumption of fruits, vegetables,
beans, fried food, and midnight snacks. The frequencies of these

dietary patterns were classified as “Hardly eat,” “eat 1-3 times/week,”
“eat 4-6 times/week,” and “eat 7 times/week.”
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2.5 Physical activity

Regarding the extent of physical activity, at least 60 min of
moderate-to-vigorous-intensity physical activity every day was
considered to be sufficient. The subjects were asked to measure their
intensity of physical activity. The frequencies of physical activity were

classified as “Hardly exercise;” “exercise 1-3 times/week,” “exercise 4-6
times/week,” and “exercise 7 times/week.

2.6 Statistical analysis

Statistical analysis for the questionnaire was performed with
reference to the SPSS version 22 (SPSS Inc., Chicago, IL). We used
chi-squared analysis to examine the differences in the prevalence of
overweight and obesity. Logistic regression analysis was conducted to
examine the association between lifestyle factors and BMI
classification. Statistical significance was set at p < 0.05.

3 Results
3.1 Characteristics of study participants

Table 1 presents the socio-demographic characteristics of the
study participants. Among the 2,243 individuals surveyed, 523 were
classified as either overweight or obese, resulting in a detection rate of
23.32%. The prevalence of overweight and obesity was higher in boys
compared to girls (25.6% vs. 21.1%, p = 0.01). Additionally, the rates
of overweight and obesity among adolescents and children in urban
areas were greater than those in rural areas (25.8% vs. 20.5%,
p =0.003). Variations in the prevalence of overweight and obesity
were also observed across the four age categories and three family
income categories, as illustrated in Table 1.

10.3389/fpubh.2025.1551099

3.2 Factors associated with overweight/
obesity

Table 2 outlines the dietary habits related to overweight and
obesity. The chi-square test revealed statistically significant
associations between the frequency of consuming fried foods, fresh
vegetables, and late-night snacks and the prevalence of overweight and
obesity (p < 0.001). Additionally, a significant relationship was found
between food taste and overweight/obesity (p < 0.001). However, no
significant association was observed between eating speed and
overweight/obesity (p = 0.198).

Table 3 outlines the physical activity patterns related to overweight
and obesity. The chi-square test indicated a significant association
between the frequency and intensity of exercise and weight status
(p < 0.001).

The results of the logistic regression analysis, which examined the
relationships among physical activity patterns, dietary habits, and
overweight/obesity, are presented in Table 4. The findings revealed that
factors such as gender, family income, frequency of consuming fried
foods, fresh vegetables, late-night snacks, dietary preferences, and both
the frequency and intensity of exercise significantly influence the
weight status of adolescents and children. Specifically, male students
(OR = 1.846), high weekly consumption of fried foods (OR = 88.293),
frequent late-night snacking (OR = 13.24), and a preference for sweet
(OR =26.299), salty (OR = 14.672), and spicy flavors (OR = 1.967)
were identified as risk factors for overweight and obesity. Conversely,
a high frequency of effective exercise days per week was associated with
a reduced risk of overweight and obesity (OR = 0.137).

4 Discussion

The increasing prevalence of overweight and obesity among
Chinese children and adolescents is a significant public health

TABLE 1 Sociodemographic correlates of overweight and obesity in Chinese children and adolescents.

Variables Total (n = 2,243)

Overweight/obesity

Sex
Boy 1,108 284 25.6
6.562 0.010
Girl 1,135 239 21.1
Learning period
Grade 1-3 of primary school 265 63 23.8
Grade 4-6 of primary school 518 148 28.6
12.203 0.007
Junior high school 839 171 20.4
Senior high school 621 141 22.7
Living area
Urban 1,189 307 25.8
8.866 0.003
Rural 1,054 216 20.5
Family income(Yuan/m)
<5,000 680 117 17.2
<10,000 687 173 252 20.814 <0.001
>10,000 876 233 26.6
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TABLE 2 Associations between overweight, obesity, and dietary habits.

Variables Total (n = 2,243) Overweight/obesity
n %
1-3 519 98 18.9
Fried food (d/wk) 638.407 <0.001
4-6 499 113 22.6
7 363 262 722
0 388 241 62.1
1-3 590 135 229
Vegetables (d/wk) 465.345 <0.001
4-6 395 91 23.0
7 870 56 6.4
0 458 103 225
1-3 595 137 23.0
Fruits (d/wk) 6.625 0.085
4-6 665 140 21.1
7 525 143 27.2
0 428 84 19.6
Soy and soy product 1-3 678 178 263
6.832 0.077
(d/wk) 4-6 737 166 225
7 400 95 23.8
0 374 79 21.1
1-3 513 100 19.5
Milk (d/wk) 106.420 <0.001
4-6 832 136 16.3
7 524 208 39.7
0 539 44 8.2
Late night snacks (d/ 1-3 691 100 14.5
291.150 <0.001
wk) 4-6 560 150 26.8
7 453 229 50.6
<10 494 129 26.1
<20 858 201 23.4
Eating speed (min) 4.669 0.198
<30 579 119 20.6
>30 312 74 23.7
Light 757 80 10.6
Salty 598 178 29.8
Food taste 182.497 <0.001
Spicy 376 57 15.2
Sweet 512 208 40.6

TABLE 3 Associations between overweight, obesity, and physical activities.

Variables Total (n = 2,243) Overweight/obesity

n %

Moderate-to-vigorous 1-3 914 164 17.9
268.484 <0.001

PA > 60 min/d (d/wk) 4-6 811 126 15.5

7 194 43 22.2

concern. The findings of this study indicate that the rates of = 21.1% in girls). This aligns with other research conducted in China
overweight and obesity in this demographic have reached a critical ~ (14). However, the current rates of overweight and obesity among
level, with an overall prevalence of 23.32% (25.6% in boys and  Chinese children and adolescents are several percentage points
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TABLE 4 Factors associated with overweight and obesity on logistic regression analysis.

10.3389/fpubh.2025.1551099

Variables K test p-value OR (95%Cl)
Sex

Girl 1.000

Boy 11.092 0.001 1.846 (1.287 ~ 2.649)
Learning period

Grade 1-3 of primary school 1.000

Grade 4-6 of primary school 1.522 0.217 1.465 (0.799 ~ 2.686)
Junior high school 0.021 0.885 0.959 (0.540 ~ 1.703)
Senior high school 0.024 0.877 1.048 (0.579 ~ 1.899)
Living area

Rural 1.000

Urban 22.710 <0.001 0.171 (0.083 ~ 0.354)
Family income (Yuan/m)

<5,000 1.000
<10,000 4.549 0.033 1.669 (1.042 ~ 2.673)
>10,000 19.946 <0.001 2.632 (1.721 ~ 4.025)
Fried food (d/wk)

0 1.000

1-3 25.839 <0.001 3.614 (2.202 ~ 5.931)
4-6 36.289 <0.001 4.705 (2.843 ~ 7.787)
7 228.208 <0.001 88.293 (49.369 ~ 157.905)
Vegetables (d/wk)

0 1.000

1-3 37.466 <0.001 0.217 (0.133 ~ 0.354)
4-6 57.404 <0.001 0.135 (0.081 ~ 0.227)
7 190.630 <0.001 0.019 (0.011 ~ 0.033)
Milk (d/wk)

0 1.000

1-3 0.198 0.657 1.140 (0.639 ~ 2.035)
4-6 2.456 0.117 1.526 (0.899 ~ 2.590)
7 20.408 <0.001 3.445 (2.014 ~ 5.892)
Late night snacks (d/wk)

0 1.000

1-3 16516 <0.001 3.549 (1.927 ~ 6.537)
4-6 6.205 0.013 2.160 (1.178 ~ 3.959)
7 68.232 <0.001 13.240 (7.176 ~ 24.429)
Food taste

Light 1.000

Salty 114.581 <0.001 14.672 (8.972 ~ 23.992)
Spicy 5.632 0.018 1.967 (1.125 ~ 3.438)
Sweet 132.542 <0.001 26.299 (15.073 ~ 45.885)
Moderate-to-vigorous PA > 60 min/d (d/wk)

0 1.000

1-3 65.136 <0.001 0.117 (0.069 ~ 0.197)
4-6 56.52 <0.001 0.049 (0.023 ~ 0.108)
7 19.910 <0.001 0.137 (0.057 ~ 0.328)

Frontiers in Public Health

05

frontiersin.org



https://doi.org/10.3389/fpubh.2025.1551099
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Panetal.

lower than those reported in some developed countries, such as the
United States (35.5% in boys and 34.1% in girls), New Zealand
(29.2% for both boys and girls), and Australia (25.8% in boys and
24.0% in girls) (15).

Our research data also shows the current rates of Chinese
children and adolescents’ overweight and obesity are lower than some
European countries (Greece 37.3%, Italy 36.8%, Malta 36.7%,
Andorra 35.8%, Israel 35%, Spain 34.1%, Cyprus 33.1%, Portugal
32.4%, UK 31.1%, Ireland 31%, France 30%) (16). Childhood and
adolescents obesity is also a growing public health problem in other
Asian countries. In Korea, the prevalence of obesity among
adolescents was 5.9% in 2006 but increased to 11.1% in 2019 (17). A
decreasing trend in childhood with a POW-30 (Data on the
percentage of overweight >30%) was observed from 2009 to 2011 in
Japan (18).

The study aimed to provide recent estimates of the prevalence of
overweight and obesity among Chinese children and adolescents, as
well as to explore the associations between lifestyle habits and weight
excess in this population. A previous study has indicated that obesity
in school-aged children is linked to inadequate physical activity,
excessive sedentary behavior, and poor dietary habits. Our findings
further support this by demonstrating that factors such as suboptimal
physical activity, unhealthy eating habits, low self-awareness of obesity,
and varying family circumstances are associated with obesity (19-21).
Understanding the different factors affecting overweight and obesity
among school-aged students is crucial for developing effective public
policies aimed at reducing these conditions.

4.1 Analysis of the characteristics of
lifestyle patterns of children and
adolescents

China has
transformations in economic growth, social and cultural dynamics, food

In recent decades, experienced  significant
and living environments, and technological advancements, all of which
have profoundly altered the lifestyle patterns of children and adolescents.

Today, the Internet plays an increasingly central role in the lives
of Chinese children and adolescents, offering convenience while also
becoming a major factor affecting their health (22). The widespread
use of the Internet provides adolescents with access to new ideas and
knowledge, enhances opportunities for social support, and increases
their chances of obtaining health promotion information. Conversely,
excessive use of the Internet and digital media can have detrimental
effects on outdoor activities, sleep, and learning. This overuse is
associated with an increased risk of weight gain and depression, which
negatively impacts healthy lifestyles (23, 24). Additionally, Chinese
students often face overwhelming academic pressures that consume
much of their time for extracurricular activities (25). Furthermore,
physical education programs tend to prioritize safety, which can limit
the effectiveness of fostering students’ exercise habits and motivation
to engage in physical activity (26).

According to the China Health and Nutrition Survey (CHNS),
Chinese children and adolescents are increasingly drawn to high-
energy, low-nutrition foods. At the same time, a growing number of
advertisements promote appealing but high-calorie foods, which
significantly influences the consumption behaviors of children
and adolescents.
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4.2 Relationship between dietary habits
and weight status

Previous studies have shown that unhealthy dietary habits are
linked to overweight and obesity (27, 28). Our findings indicate that
a high consumption of fried foods, late-night snacks, and sugary items
is associated with an increased risk of overweight and obesity.
Conversely, a higher frequency of consuming fresh vegetables is
correlated with a lower risk of these conditions. These results are
consistent with the work of Duncan JS, Eng S (29, 30).

Over the past 20 to 30 years, China has undergone significant
changes in dietary patterns. According to the food frequency
questionnaire (FFQ) used in China, dietary habits can be primarily
categorized into traditional Chinese dietary patterns and Westernized
dietary patterns. Traditional Chinese dietary patterns are characterized
by a high intake of beans, grains, fresh vegetables, and tubers. In
contrast, westernized dietary patterns are marked by the consumption
of high-energy and high-sugar foods, including cakes, sweets, fast
foods, and sugary beverages. The rapid economic development, along
with the continuous increase in the production and availability of
high-energy foods and the swift expansion of the Western fast-food
industry, are considered key factors contributing to an obesogenic
environment. A survey indicates that over 90% of urban children and
adolescents in China have consumed Western fast food (31). Urban
teenagers and children who eat Western fast food frequently (4-5
times a month) have a 1.7% higher incidence of obesity compared to
those who consume it less often (1-2 times a month) (32). To further
investigate the impact of dietary habits on obesity, we interviewed 52
parents of the questionnaire respondents. Among these parents, 8
reported that their children attend private schools that provide late-
night snacks, primarily consisting of Western fast foods such as
French fries and hamburgers. The interviewed parents expressed
concerns that these late-night snacks, particularly the Western fast
food offered at school, contribute to their children’s weight gain.

4.3 Relationship between physical activity
and weight status

Physical activity is essential for healthy development and is
recommended as an effective means to reduce the prevalence of
overweight and obesity (33-35), thereby lowering associated health
risks among children and adolescents (36, 37). Our studies indicate that
physical inactivity is linked to weight gain. The World Health
Organization (WHO) guidelines recommend that children and
adolescents aged 5 to 17 engage in at least 60 min of moderate-to-
vigorous physical activity (MVPA) each day. This can include play,
sports, transportation, and structured exercise or training sessions (38,
39). Additionally, it is suggested that schools incorporate at least 30 min
of daily exercise into their routines. The “Healthy China 2030” Plan
Outline also emphasizes the importance of promoting a healthy lifestyle
among students. Despite these well-documented benefits and
established guidelines, physical activity levels among Chinese school
students remain low (40). According to the Global Report on Physical
Activity of Children and Adolescents released in 2018, Chinese children
and adolescents ranked last among the 49 countries surveyed in terms
of physical activity levels. The 2016 National Survey on the Effectiveness
of Physical Fitness for Primary and Secondary School Students revealed
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that only 29.9% of the 116 million children surveyed met the
recommended guideline of engaging in “at least 60 min of moderate to
vigorous exercise per day” In our study, which included 2,243 primary
and secondary school students, only 22.2% reported achieving a daily
physical activity level of 60 min or more. Based on the World Health
Organization’s recommendation for moderate-to-vigorous-intensity
physical activity (MVPA) of at least 60 min/day, approximately 87.9%
of respondents were classified as insufficiently active.

A survey of 1,908 parents of primary and secondary school students
revealed that 75.2% of respondents noted the common occurrence of
“quiet ten-minute breaks between classes,” with this phenomenon being
more prevalent in primary schools (77.2%) compared to junior high
schools (69.8%) (41). Among the 52 parents interviewed, 42 reported
that their children rarely discuss interesting events that happen during
school breaks, and many mentioned that “for safety reasons, children
are not allowed to play on the playground during breaks” Additionally,
the rise in private car usage has led most parents to drive their children
to and from school, replacing walking and cycling. Collectively, these
factors contribute to reduced energy expenditure and insufficient
physical activity among adolescents and children.

Sedentary behaviors are also considered one of the important
factors leading to weight gain in adolescents and children. With the
rapid popularization of the internet, electronic devices, as well as
mobile phones, screen-based activities have become the most
common sedentary activities among teenagers and children (42). A
systematic review conducted in China in 2020, involving 17 studies
and a total of 53,489 children, showed a positive correlation between
screen-based sedentary behaviors and an increase in obesity among
school-age children in China (43).

4.4 Relationship between socioeconomic
and sociocultural factors and weight status

Sociocultural factors play a significant role in the occurrence and
development of overweight and obesity among adolescents and
children. In traditional Chinese culture, being overweight is often
viewed as a symbol of health and good fortune. Many people, especially
from older generations, believe that chubby children are healthy.
Historically, due to material scarcity, traditional beliefs held that being
overweight was a sign of family wealth and physical well-being. As a
result of these cultural influences, many parents encourage their
children to eat as much as possible rather than promoting moderation;
the quantity of food consumed often becomes a measure of their child’s
health. Unconsciously shaped by these traditional beliefs, many
children do not have an objective perception of their weight. Among
the 523 overweight and obese children and adolescents surveyed, 57.6%
believed their weight was normal, 9.2% thought they were underweight,
and only 33.2% recognized that they were overweight. Research has
shown that health consciousness can help children and adolescents
develop positive habits and maintain a healthy lifestyle (44, 45). On the
other hand, low health awareness may lead to a range of health-risk
behaviors such as insufficient physical activity and poor dietary choices,
ultimately increasing the risk of overweight and obesity (46).

With the rapid development of the economy, the pace of society
is getting faster, and social pressure is increasing. More women are
going out to work and spending less time with children, which to
some extent affects family dietary habits. More families choose to eat

Frontiers in Public Health

10.3389/fpubh.2025.1551099

outside. The increase in the frequency of dining out makes it easier for
children and adolescents to be exposed to unhealthy eating
environments, resulting in nutritional and energy imbalances, which
can lead to the occurrence of obesity. Similar study also refers that
inappropriate diet, a shortage of fresh food in the diet, and
consumption of unhealthy food are related to weight status (5).

5 Conclusion

Preventing and controlling overweight and obesity among
adolescents and children requires the collective efforts from all sectors
of society. Government departments should take a dominant position
in the prevention system and propose effective obesity prevention
policies to create a supportive social environment. With the support of
the government, school-family-community cooperative education is
encouraged for better management of body weight and promotion of
healthy growth and development in children and adolescents. In terms
of physical activities, schools should explore sports teaching and
activity forms suitable for different age groups and guide students to
carry out physical exercise. Whats more, offering one physical
education class every day is an integral part of ensuring students to take
at least 1 h a day of moderate or above intensity physical activity. The
community can provide more diverse sport facilities, and parents
should limit screen time for electronic devices and accompany their
children to participate in outdoor physical exercise. Diets is also an
unignorable problem. Schools and parents need to provide fresh fruits
and vegetables to ensure the intake of nutrients. It is also important to
create a good dining atmosphere and cultivate children’s habit of
focusing on eating. The community can regularly carry out nutrition
popularization lectures to pass on scientific health knowledge and
nutrition concepts to children and families. Under the leadership of the
government, school-family-community system will work effectively to
solve new situations and new problems faced by students in
their growth.

6 Limitations of study

Due to the availability and comparability of data, this study was a
cross-sectional design and only investigated some aspects in a specific
period of time, without conducting longitudinal dynamic analysis, so
it may not reveal the dynamic change trend of overweight and obesity
of children and adolescents. Secondly, BMI is a relatively simple index
for evaluating overweight and obesity. In the future, we can further
increase the measurement of body fat percentage to evaluate obesity
in children and adolescents more comprehensively. Finally, this study
was only conducted in Zhejiang Province. Due to the obvious regional
differences in China and the fact that obesity may also be related to
regional characteristics such as eating habits, customs and cultures in
different places, the extrapolation of the conclusions of this study
should be used with caution.
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