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A B S T R A C T

To explore the reasons for low levels of physical activity in obese/overweight children and adolescents and to
propose appropriate strategies to promote their physical activity (PA). This review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines by searching and analyzing the
literature of studies related to physical activity in obese/overweight children and adolescents published between
January 2003 and January 2023 in Web of Science, Scopus, and PubMed databases. A total of 31 relevant studies
were included for analysis, of which 16 were quantitative and 15 qualitative. According to these studies, the PA of
obese/overweight children and adolescents is mainly constrained by negative factors: Individual, interpersonal,
and environmental. Among these factors, low levels of individual motivation and psychological sensitivity and
vulnerability, lack of family support, negative social feedback, insufficient protection from government policies,
and inadequate support from the built environment are the main reasons that constrain their PA. The promotion
of PA in obese/overweight children and adolescents, who are subject to more constraints at all levels, requires a
system of security that involves the government, the community, the school, and the family to address the
problems they encounter and enhance the sustainability of engagement in PA.
1. Introduction

Global rates of overweight/obesity among children and adolescents
have risen over the past few decades. In 2016 alone, over 340 million
children and adolescents between the ages of 5 and 19 were overweight
or obese worldwide.1 Overweight and obesity can expose them to severe
health problems, with studies showing that overweight (body mass index
[BMI] 25.0–29.9 kg/m2) and obesity (BMI � 30.0 kg/m2) are major risk
factors for non-communicable diseases.2,3 For example, cardiovascular
risk factors such as obstructive sleep apnea, type 2 diabetes mellitus,
irregular menstruation in adolescent girls, and high cholesterol increase
with obesity.4 Also, overweight/obese children and adolescents have an
exponentially increased risk of developing obesity in adulthood
compared to normal-weight children and adolescents.5 These chronic
adverse outcomes due to obesity increase the medical burden on children
and profoundly affect their physical and mental development.

Regular physical activity (PA) plays an essential role in preventing
obesity and improving the physical health of children and adolescents.6,7

To safeguard the health of children and adolescents, the World Health
Organization (WHO) and health guidelines in many countries recom-
mend that at least 60 minutes (min) of moderate to vigorous physical
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activity (MVPA) be accumulated daily.8 However, a significant propor-
tion of children and adolescents worldwide still need to reach the
WHO-recommended physical activity levels.9,10 For example, in China,
urban children and adolescents spend an average of only 28 min per day
on MVPA and up to 521 min on sedentary behaviors,11 in addition to still
high rates of overweight and obesity.12 Persistent evidence demonstrates
that physically active youth are at lower levels of adiposity than less
active youth,13 and that obese/overweight children and adolescents are
more sedentary and less active than their normal-weight peers, contrib-
uting more to the vicious cycle of obesity.14 Therefore, promoting regular
PA among obese children and adolescents is a critical behavioral goal to
break the vicious circle and improve their health.

Promoting PA participation in obese children and adolescents cannot
be done in general terms with the same strategies or measures used for
normal-weight counterparts. However, it requires a specific focus on the
barriers that prevent them from engaging in PA because studies have
shown that these barriers may differ from those faced by normal-weight
peers.7,15,16 Studies have found that obese youth may experience psy-
chological problems such as depression, anxiety, low self-esteem, poor
body image, peer relationship difficulties, and eating disorders.17 In
addition, obesity can have adverse effects, such as weakened motor skills
and problems integrating into the environment.18 It follows that in
October 2023
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Abbreviations

ANOVA analysis of variance
CS cross-sectional study
PA physical activity
PC Pearson correlation
WHO World Health Organization
E experimental research
MVPA moderate to vigorous physical activity
L longitudinal study
PRISMA Preferred Reporting Items for Systematic Reviews and

Meta-Analyses
LPA light physical activity
LQ low quality
NR not reported
M moderate quality
SSI semi-structured in-depth interview
H higher quality
FGI focus group interview
PE physical education
ES socioeconomic status
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assisting such youth, It is necessary to be aware of specific barriers
different from those of the general population. Otherwise, it is possible
that focusing on the weight of obese children and adolescents negatively
will lead to their avoidance of PA promotion programs.19 This review
aims to comprehensively unearth the factors that impede the participa-
tion of obese children and adolescents in PA, systematically identify and
conceptualize these factors, and accordingly reflect on the strategies and
measures to promote the involvement of obese children and adolescents
in PA.

2. Materials and methods

2.1. Search strategy

The search used specific subject terms such as “obesity” “overweight”
“children” “adolescents” “students” “physical activity” “exercise” “sport”
“bullying” “stigma” “victimization” “barrier” in the form of Boolean logic
searches (“AND” “OR”) was used in a systematic search of the Web of
Science, Scopus and PubMed databases for studies investigating factors
influencing physical activity in obese children and adolescents over the
last 20 years (2003.01–2023.01). Furthermore, bibliometric trajectories
of knowledge domains related to obese youth facing particular encoun-
ters in physical activity were analyzed using VOS viewer software based
on keyword co-occurrences of specific units of analysis (keywords, titles
and abstracts), type of analysis (co-occurrences), and counting method-
ology (full counts). This systematic review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.20

2.2. Inclusion and exclusion criteria

Literature inclusion criteria: (i) quantitative or qualitative studies are
published in English; (ii) studies were conducted with children or ado-
lescents who were overweight, obese, or morbidly obese only and did not
have an intellectual or physical disability (aged 6–18 years, or an average
age within this range, or sampled at primary and secondary school
grades); (iii) the studies reported measurements of participants' physical
activity as an outcome and evaluated the statistical associations with the
associated factors (quantitative studies); and (iv) the studies examined
the participant's experience in physical activity and the barriers to
participation in exercise (qualitative studies).
26
Exclusion criteria: (i) studies that measured physical activity as an
independent variable (unless an association between the correlate and
physical activity as a cause and effect was reported); and (ii) studies
published as abstracts, comments or reviews.

2.3. Quality assessment

The criteria for assessing the quality of studies used in quantitative
research consisted of five components (study design, study population,
outcome measures, measures of relevant factors, and data analysis).21

Each study was scored according to whether it answered “yes” (score ¼
1) or “no” (score ¼ 0) to the quality assessment items.

Qualitative studies were assessed using the critical appraisal skills
program (CASP) tool for qualitative methodology, whereby each
included study was assessed for quality by answering “yes” (score¼ 1) or
“no” (score ¼ 0) to an assessment criterion consisting of 10 screening
questions.22

Since the evaluation criteria differed for the two assessment methods,
quality was thus evaluated as the proportion of each study's score to the
total evaluation criteria (score/total score). That is, less than 60% is
considered low quality (LQ), 60%–80% is moderate quality (M), and
more than 80% is considered higher quality (H).

2.4. Data extraction and process

Data Extraction: The study elements extracted for the descriptive
analysis included: authors/year of publication, the purpose of the study,
methodology/design of the study, sample, and results of the study
(especially variables due to obesity, such as friendship, stigma, and
perceived competence).23

Process: Initially, two authors independently performed the initial
and full-text screening of the literature, as well as the final quality
assessment and data extraction, based on the established inclusion,
exclusion and quality assessment criteria. In case of disagreement, the
other authors were involved in the discussion and the final results were
decided by consensus.

3. Results

3.1. Bibliometric analysis

The timeline flow illustrated in Fig. 1a demonstrates how the research
themes have evolved over time, shifting from an initial emphasis on
interpersonal difficulty, peer bullying, stigmatization, and low self-
efficacy towards more severe and multifaceted concepts, such as family
and teacher support and social context, as well as sexual assault,
depression, and suicidal ideation. Fig. 1b highlights the themes of
bullying, victimization, parental support, sexual abuse, and stigmatiza-
tion as hotspots in the research, simultaneously revealing the correlations
between them.

3.2. Study selection process

A total of 2 676 documents was eventually retrieved from the data-
base and 31 papers that met the criteria were included. Of these, 16 were
quantitative studies and 15 were qualitative studies. The study selection
process is illustrated in Fig. 2.

3.3. Studies characteristics

3.3.1. Quantitative studies
Of the 16 quantitative studies, 13 were of high quality (H) and 3 were

of moderate quality (M), with weaknesses in the studies primarily
including sample size selection and rationality of data interpretation. The
quantitative studies mainly examined the relationship between factors
such as intrinsic motivation, body and movement perceptual abilities,



Fig. 1a. Visual analysis of the co-occurrence of keywords in studies on the specific experiences of obese children and adolescents (Timeline of keywords).
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social support, school environment and weight stigma of obese/over-
weight youth and their engagement in PA, as detailed in Table 1.

3.3.2. Qualitative studies
Among the 15 qualitative studies, 10 were of high quality (H) and 5

were of moderate quality (M). Weaknesses in the studies mainly
included: (i) participant recruitment strategies; (ii) the soundness of
interview outlines and data analyses; (iii) considerations of the rela-
tionship between the researcher and the participants; and (iv) the sup-
port of the data for the conclusions. The qualitative studies investigated
the experiences of obese/overweight children and adolescents in PA,
their perceptions of obesity and PA, and the influence of activity envi-
ronments and social networks on their PA, as shown in Table 2.

4. Discussion of the reasons for PA constraints in obese/
overweight children and adolescents

Social-ecological theory, applied widely in behavioral sciences such
as health promotion and public health, indicates that individuals are
influenced by the specific social, cultural and physical environments in
which they live.24 Individual health behavior interventions, in turn, are
affected at five primary levels: individual, interpersonal, institutional,
community, and public policy.25 We analyzed the results of the above
systematic review of the relevant literature in conjunction with the
theoretical paradigm and organizational framework of the multilevel
perspective of social ecology. We found that barriers to physical activity
participation in obese children and adolescents exist in three main di-
mensions: individual, interpersonal, and environmental (Fig. 3). Differ-
ences in PA participation among obese children and adolescents can be
27
explained as a result of complex interactions between different con-
straints at multiple levels, such as interpersonal relationships affecting
individual psychology, the built environment affecting individual moti-
vation as well as individual performance, and the state of obesity ulti-
mately affecting the launch and implementation of policies. These
constraints are not limited to independent influences but also have a
cascading and interacting relationship that generates an adverse social
ecology that constrains the PA of obese/overweight children and
adolescents.
4.1. Individual constraints

4.1.1. Lack of motivation
The level of internal motivation for PA participation tended to be low

among obese children and adolescents.13 In qualitative interviews, they
attributed their poor motive to laziness.26 Children in the context of
modern life are bound by virtualized electronic spaces such as online
games and entertainment videos, as well as the failure to establish a
correct concept of sports,27 resulting in most of them having difficulty
developing good habits and being deterred from participating in the
MVPA.28 Obese children and adolescents experience poorer emotions
and stronger perceptions of fatigue during and after exercise because of
reduced physical functioning.29,30 In addition, obese children's
self-efficacy decreases as they experience continued failure, including
unsuccessful weight loss and inability to complete physical education
(PE) classroom tasks,31 leading to negative attitudes in the face of bar-
riers to PA participation.32 These factors exacerbate the perceived
“laziness” of obese children, which in turn reduces interest in main-
taining PA. Furthermore, their perception of their abilities and the value



Fig. 1b. Visual analysis of the co-occurrence of keywords in studies on the specific experiences of obese children and adolescents (Density of keyword).

Fig. 2. Flow of the literature search.
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of participation can also contribute to their active participation in PA.33

Obese youths' perceptions of their physical capabilities in PA and the
value scales of PA (utility, enjoyment, importance) were lower than their
normal-weight counterparts,34 which may have diminished their desire
for PA participation as well.

4.1.2. Psychological sensitivity and vulnerability
Research showed that positive self-body image evaluations promote

children's PA participation, while negative evaluations generate some
barriers to their PA participation.35 Because of their particular body
shape, fat children have a negative image of their bodies or even a sense
of inferiority (especially for girls). Fear of exposing their “image defects”
in public activities leads them to hide their body image and to be
reluctant to participate in PA.36,37 Despite the negative self-evaluation,
the particular body shape of obesity or overweight often suffers from
negative external evaluations, even verbal or physical bullying in PA,
which makes them feel low self-esteem and insecurity in their social
situations.23,38 Being ridiculed or looked at differently during PA
participation can make obese children feel stigmatized.39 At the same
time, Trout argued that these injuries suffered in PA can predispose them
to learned helplessness behaviors.40 In turn, the more negatively obese
children react to being hurt in PA based on their weight, the more they
will use negative strategies to avoid PA participation.41 Moreover, lower
physical fitness and the lack of differentiated assignments in the lessons
make it difficult for some obese children to follow the pace of a regular PE
class, and they exhibit symptoms of increased exertion, such as sweating
and panting.26,31 Failure to perform these PA tasks and the unique
“attention” they attract can lead obese children to believe they are
inferior to others, exacerbating their low self-esteem and teaching them
to avoid exercise deliberately.42



Table 1
Descriptive characteristics of the included quantitative studies (n ¼ 16).

Author
(publishing
year)

Purpose Method/study
design

Sample Main findings Quality
assessment

n Age (years)

Zabinski et al.,
2003.69

Explored perceived barriers and support
for PA in overweight children

Two-way ANOVA
CS

84 12.6 � 2.2 Physical-related, resource, and social
barriers to PA were significantly higher in
overweight children

4/5 (H)

Deforche et al.,
2006.32

Explored attitudes towards PA in obese/
overweight adolescents

ANOVA, PC
CS

89 14.6 � 1.2 Obese/overweight adolescents showed
lower sports participation and negative
attitudes towards PA

4/5 (H)

Storch et al.,
2006.70

Examined the relationship between peer
bullying and PA in obese children

PC
CS

92 8–18 Peer bullying was negatively associated
with PA participation in obese children

4/5 (H)

Salvy et al.,
2009.71

Explored whether peers or friends increase
PA motivation in obese adolescents

Random-effects model
E

88 12–14 Friendships can promote more PA in non-
overweight and overweight adolescents

4/5 (H)

Losekam et al.,
2010.49

Explored the relationship between being
ridiculed and PA in obese students

PC
CS

95 13.2 � 0.8 Overweight students had a higher
incidence of being ridiculed during PA

3/5 (M)

Power et al.,
2011.72

Explored the relationship between obese
body condition and PA motivation

ANOVA
CS

82 12.6 � 0.42
(12–14)

Obese children with low PA intrinsic
motivation compared to average children

4/5 (H)

Seo et al.,
2012.44

Examined the relationship between
parental attitudes towards PA and PA in
obese children

Logistic regression
CS

246 NR (sampled
by grade)

Parental drive and support promoted PA in
obese children

4/5 (H)

Puhl et al.,
2012.41

Examined the way adolescents cope with
weight-based injury experiences at school

Logistic regression,
Structural equation
modeling
CS

394 NR (sampled
by grade)

Have chosen not to engage in PA for fear of
bullying and ridicule, and have become
less interested in PE classes

4/5 (H)

Kim 2013.27 Explored differences in PA and perceived
benefits and barriers in normal weight and
overweight/obese adolescents

Hierarchical linear
regression
CS

773 Group 1:
14.9 � 0.9
Group 2:
14.8 � 0.9
Group 3:
15.2 � 0.9

Overweight/obese adolescents perceived
more barriers and fewer benefits to PA

4/5 (H)

Lawman et al.,
2014.73

Explored individual, parental and
environmental influences on PA in obese
children and adolescents

Multiple regression
L

201 10–17 Improvements in self-efficacy and parental
and environmental support can help to
increased LPA in obese children

5/5 (H)

Valerio et al.,
2014.34

Compared perceived difficulty of PA
participation in normal and obese children

ANOVA, PC, Linear
regression
CS

382 7–14 Obese children had higher perceptual
difficulties with PA

5/5 (H)

Oreskovic
et al.,
2015.57

Explored whether the surrounding built
environment influences PA in obese
adolescents

ANOVA
CS

60 10–16 The accessibility of the surrounding built
environment contributed to obese
adolescents' PA

3/5 (M)

Nagy et al.,
2017.29

Explored the Emotional Experiences of PA
in Obese Primary School Students

Mixed model linear
regression
E

39 7–11 Obese/overweight students had lower PA
emotional experiences than normal
weight students

4/5 (H)

Maiano et al.,
2018.52

Explored whether perceived weight-
related injuries during school PA affect
out-of-school PA

Factor analysis, PC
CS

144 14–18 Weight-related injuries often occur during
in-school PA but do not predict out-of-
school PA

4/5 (H)

Pulido et al.,
2019.74

Explored how school bullying affects
adolescent PA

Structural Equation
Modeling
CS

4 509 NR (sampled
by grade)

Bullying and body stigma reduced PA in
obese adolescents

4/5 (H)

Morano et al.,
2020.75

Examined the relationship between school
support, body image, and PA

Multiple regression
E

18 11.3 � 0.4 School support promoted PA in obese
students, and body image may be an
antecedent to PA

3/5 (M)

Legend: PA ¼ physical activity; ANOVA ¼ analysis of variance; PC ¼ Pearson correlation; CS ¼ cross-sectional study; PE ¼ physical education; E ¼ experimental
research; L ¼ longitudinal study; LPA ¼ light physical activity; NR ¼ not reported; H ¼ high quality; M ¼ moderate quality.
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4.2. Interpersonal constraints

4.2.1. Lack of family support
Parents' exercise habits, perceptions, and attitudes towards PA in the

family significantly impact children's PA participation.33,43 And parents
of obese children may often have deficits in parenting their children
about PA.44 Parents who do not encourage and motivate their children to
exercise, or even do not care about their children's weight, or only
discourage them by chastising unhealthy lifestyles such as sedentary
lifestyle, can make weight management, including PA, passive in obese
children.45 Meanwhile, many parents do not provide timely intervention
and counseling for their children who are psychologically victimized by
obesity in sports or other activities, nor properly instructing their chil-
dren on how to face and handle peer bullying.23 These passive practices
may also exacerbate the psychological vulnerability of some obese chil-
dren and discourage them from actively participating in PA.

Bridger found that socioeconomic status (SES) was negatively asso-
ciated with childhood obesity rates in developed countries and the
29
opposite pattern in middle-and low-income countries.46 Nevertheless,
Wheeler concluded that children's PA habits are formed by the economic
environment provided by their parents and the co-constructed cultural
environment.47 A study found that obese adolescents living in large and
spatially confined households were more likely to experience a ‘chaotic
and disorganized’ lifestyle, where there were often absentee members of
the family and where parents worked long hours or held multiple jobs,
leaving little time to spend with them.45 Thus, SES may also be a po-
tential barrier to PA among obese children and adolescents.48

4.2.2. Negative feedback from society
Verbal taunts and stereotypes are also prevalent in the lives of obese

children, often being called “chubby”, “butterball”, etc., and stereotypi-
cally equating obesity/overweight with negative labels such as inactivity
and laziness. Social exclusion and physical bullying, on the other hand,
are generally found only in schools.13

In the school setting, research showed that overweight/obese stu-
dents were more likely to be stigmatized by their peers during PA.49



Table 2
Descriptive characteristics of the included qualitative studies (n ¼ 15).

Author
(publishing
year)

Purpose Method/study
design

Sample Main findings Quality
assessment

n Age
(years)

Alm et al.,
2008.45

To investigate barriers and
facilitators to achieving behavioral
goals in obese adolescents

SSI 18 Group 1:
14.9 �
1.73
Group 2:
15.6 �
0.88

Lack of safe exercise spaces and conditions for
female adolescents

7/10 (M)

Daley et al.,
2008.26

To understand barriers to PA in
obese students

SSI 25 13 � 1.7 PA barriers include weather, tiredness or
shortness of breath, difficulty exercising after
school, lack of time due to schoolwork, feeling
lazy/unmotivated

7/10 (M)

Curtis 2008.62 To explore the experiences
associated with obese adolescents in
a secondary school environment

FGI 18 10–17 Sportswear reveals body flaws, ridicule in sports 7/10 (M)

Griffiths et al.,
2008.31

To investigate the relationship
between obesity and bullying

Interpretative
phenomenological analysis,
SSI

5 12–18 Inability to adapt to the content of PE classes and
ridicule during classes

7/10 (M)

Lee et al.,
2009.28

To explore the perceptions of
exercise in obese children

SSI, FGI 11 11–13 They have important perceptions of the pros and
cons of exercise, but their PA participation is low
due to the strenuousness of exercise, false beliefs
about exercise, etc.

7/10 (M)

Trout et al.,
2009.40

To investigate the perceptions and
experiences of overweight students
in PE classes

One-to-one open-ended
interview and follow-up
telephone interview

12 13–18 Overweight students suffer injuries to the extent
that they reach symptoms consistent with learned
helplessness, leading them to avoid sports
participation

8/10 (H)

Chen et al.,
2010.36

To investigate the PA of
overweight/obese girls and their
attitudes towards obesity and ideal
body image

Consensus qualitative
research, SSI

13 13–16 Body image plays a dominant role in motivational
development and barriers to performing PA in
overweight/obese girls

8/10 (H)

Meaney et al.,
2011.37

To explore overweight children's
perceptions of different PA
environments

SSI 67 10.2 �
0.7

Few choices of content for PE classes in primary
schools, fear of ridicule from peers, and few
choices of environments for PA in the community

8/10 (H)

Li et al., 2012.42 To explore the prevalence of
stigmatization of obese students in
PA and their psychological state
afterwards

SSI 47 11–19 Frequent ridicule and ostracism in sports
activities, resulting in low self-esteem among
obese children

8/10 (H)

Lewis et al.,
2014.33

To explore the experiences of
overweight/obese children who
have successfully increased their
levels of PA

SSI 58 6–16 Intrinsic motivation, perceptual ability, pleasure,
parental support, school support, peer support,
etc. promote PA

8/10 (H)

Olaya-Contreras
et al., 2016.76

To explore the context that
influences PA in obese children

Non-participant observation,
SSI, FGI

31 10–14 Participants found PE lessons too competitive and
unmotivating; PA outside of school was associated
with fun but just didn't happen often enough

9/10 (H)

Reece et al.,
2016.39

To explore the experiences of obese
adolescents and their perceptions of
obesity treatment

One-to-one interview, FGI 12 11–16 They are willing to PA with their peers in a safer
and highly supportive environment because they
will not be stigmatized

8/10 (H)

Oen et al.,
2018.30

To understand the perspectives and
life experiences of obese adolescents

SSI 5 12–15 More easily fatigued and fearful of being disliked
during physical activities, needing better social
support

8/10 (H)

Sundar et al.,
2018.77

To investigate the PA experiences of
overweight adolescents

SSI 21 13–14 Mastery of a sport and peer participation
promotes PA

8/10 (H)

Skogen et al.,
2021.43

To investigate barriers and
facilitators to PA participation
among obese adolescents in their
social networks

Systematic text condensation,
SSI

10 13–18 Barriers include lack of support from parents,
peers, seriousness of teachers, etc.; facilitators
include variety in PA, not feeling inferior to others

9/10 (H)

Legend: PA¼ physical activity; SSI¼ semi-structured in-depth interview; FGI¼ focus group interview; PE¼ physical education; H¼ high quality; M¼moderate quality.
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Although it has also been reported that peer "victimization" did not
mediate the negative association between weight status and MVPA (not
specifically for the obese group), the results also describe a higher rate of
peer "victimization" for overweight/obese adolescents.50 And these
adverse feedback effects in the obese youth group may cause them to
further close themselves off from PA that exposes their body image,41

leading to their social networks becoming narrower. Vander found that
obese adolescents with fewer friends were likelier to use unhealthy
weight management behaviors.51 Also, exercising alone can make obese
adolescents bored and perceive exercise as purposeless, and participation
can wane.28

School teachers also did not provide enough support in PA promotion
for obese students. Firstly, teachers failed to play a good role in
30
supervising and preventing obese students from being ridiculed or
bullied by their peers in school.52 Secondly, some teachers did not
consider the fun and difficulty of the tasks when setting the curriculum
content, which led to many obese students thinking that PE lessons were
too competitive. They did not have an advantage in this area, so they felt
that PE lessons could not play a positive role, and the content of PE
lessons was too little to choose from. Much of the content was unsuitable
for obese students, which would make it difficult for them to keep up
with the curriculum schedule.31,37 Coupled with the fact that many girls
perceive PA barriers as stronger than boys, the discomfort of the course
content can cause these obese girls to avoid PE classes deliberately.53 In
addition, there is a stereotype that obese students cannot do certain
physical activities, such as dancing, and some teachers may even go as far



Fig. 3. Factors constraining physical activity (PA) in obese/overweight children and adolescents.
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as to say, "It's a little too strenuous… you might want to sit this one out".40 In
such situations where students want to participate, disapproval from an
authority figure can hit their self-esteem and result in frustration.
4.3. Environmental constraints

4.3.1. Lack of policy safeguards
Many countries have long formulated plans and measures to prevent

and control obesity in children and adolescents. However, obese children
and adolescents face not only obesity but other encounters brought about
by obesity, including social prejudice, psychological or physical injuries,
and so on. For these problems, there are few policies to consider and
introduce relevant measures to intervene.23,54 For example, it has
become a common problem that obese/overweight children are more
vulnerable to stigma and bullying than their normal-weight peers.55

These harms significantly negatively impact obese children's participa-
tion in PA and their physical and mental health. Yet, few specific
anti-bullying intervention programs/policies are in place to safeguard
their physical and mental rights and interests.41 There has also been
insufficient attention paid to the applicability of traditional school PE
programs to obese children and teachers' attitudes toward obese stu-
dents. Moreover, implementing some policies has been hampered by,
among other things, a lack of financial and resource support, competing
programs, and frequent reforms in education and health care.56

4.3.2. Lack of built environment support
There is a positive association between the built environment and the

participation of obese children in the MVPA, and they are more likely to
31
participate in the MVPA when located in outdoor built environments
(e.g., playgrounds, sports parks, etc.).57,58 A study indicated that high
walkability near living areas increases PA levels and decreases obesity
rates in children.59 In contrast, environments with a lot of fast food
vending in the neighborhood may increase the risk of obesity in chil-
dren.60 Besides, the insecurity of the community environment (e.g.,
traffic safety hazards, stranger threats, etc.) will lead to increased social
isolation and reduced opportunities for outdoor PA participation among
children and adolescents.61 Environmental insecurity was also the main
reason why obese female adolescents in Alm et al.'s survey perceived
their PA participation to be low.45 For school buildings, the lack of pri-
vacy in changing rooms or the lack of changing rooms at all hinders the
active participation of obese/overweight students in PE lessons. Chang-
ing in public may “show” their obese bodies more visually and make
them uncomfortable, or they may be concerned about not having a place
to change their clothes after participating in PE.62,63

5. PA promotion strategies

Against the backdrop of the global public health challenge of physical
inactivity in children and adolescents, countries have developed and
implemented policies to encourage and enhance PA among youth in
various domains, such as PE in schools, health education related to PA,
community supportive environments, transport, and the mass media.64

However, these policies may not pay particular attention to the situation
of obese children. The goal of our strategies is to promote PA among
ordinary young people while at the same time focusing on and addressing
the specific barriers encountered by obese children and adolescents.
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Concerning the participation in PA of obese children and adolescents,
the above analyses revealed that: (i) some barriers are specific to this
group (e.g., weight stigma, stereotypes, etc.); (ii) some barriers may
apply to all children and adolescents (e.g., environment, parental sup-
port, etc.); (iii) some general barriers can be exacerbated by the weight
status of obese children and adolescents (e.g., physical discomfort/fa-
tigue, etc.). By considering these constraints and their interrelationships,
the study proposes a strategy for promoting PA among obese youth that is
led by government policies/measures and implemented through “family-
school-community” cooperation, from improving the top-level design to
constructing the underlying logic (Fig. 4). It is essential to involve and
sensitize members of all systems of relationships involved in the lives of
children and adolescents (e.g., families, schools, peer groups, educators,
and health-care providers).65

5.1. Enhancement of government policy support

5.1.1. Improving built environment support for PA
First, the Government should coordinate comprehensive develop-

ment, focus on solving the imbalance in the distribution of public sports
venues and facilities between urban and rural areas and between regions,
and improve the equalization of opportunities for young people to
participate in sports. For example, innovative use can be made of non-
sporting land, such as green space, parks, abandoned factories, and
aboveground and underground space, to create “composite” fitness
venues. Second, the Administration should enhance the community en-
vironment's security to alleviate families' safety concerns about their
children exercising outdoors. This can be done by adding surveillance
cameras at the entrances and exits of outdoor venues such as neighbor-
hoods and parks and controlling the speed of vehicles in the vicinity.

5.1.2. Focusing on the psychological problems of obese children and
adolescents

Attempts should be made to reduce the incidence of bullying in
schools caused by obesity or other types of bullying. For instance, the
Government can strengthen the anti-bullying legislation in schools and
give schools moderate disciplinary powers to prevent some bullies from
Fig. 4. Physical activity (PA) promotion strategies f
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being encouraged by the fact that they have not yet reached the age of
criminal responsibility and do whatever they want. Apart from that,
relevant experts and scholars can be organized to develop teaching ma-
terials on anti-bullying in schools. There should also be a network of
psychological counseling services to provide psychological counseling
and support for obese children and adolescents. This may include setting
up special hotlines or online counseling platforms or strengthening
public psychologists' community services so they can access professional
counselors.

5.1.3. Establishing a PA monitoring and evaluation mechanism
Besides collecting data on obesity continuously, the Government can

establish a monitoring and evaluation mechanism for the participation of
obese children in PA. Through regular collection of relevant data,
including the number, frequency, and duration of participation in phys-
ical activities, etc., the effectiveness of policies and measures should be
assessed to ensure that the relevant policies can produce actual benefits.
Meanwhile, the monitoring results should provide feedback on the
participation rate and identify which groups need more support, etc., to
help organizations make timely adjustments and improvements to their
strategies for promoting PA participation. Additionally, relevant research
and evaluation projects can be conducted in collaboration with research
organizations and health experts to gain a deeper understanding of PA
among obese children and adolescents, as well as the factors that influ-
ence it.66

5.2. Building a school security system

5.2.1. Enactment of anti-bullying intervention programs
School-based anti-bullying intervention programs can be carried out

in the following ways: (i) Establishing a teacher-student-linked bullying
early warning mechanism. Firstly, anti-bullying training should be pro-
vided to school administrators and teachers to clarify the preventive and
intervention responsibilities undertaken, e.g., teachers should take the
initiative to learn about the situation and nip bullying in the bud. Sec-
ondly, bystanders should be encouraged to show supportive behaviors
towards victims, including stopping and reporting upward in time. (ii)
or obese/overweight children and adolescents.
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Provide anti-bullying courses to teach the basics of school bullying and
measures to deal with it, and simultaneously, increase the cultivation of
students' good character, such as self-respect and self-improvement, and
alternative thinking. (iii) Arranging for professional psychological
teachers to provide psychological counseling to students who have been
bullied promptly.

These plans emphasize raising awareness of the risk factors associated
with bullying and peer ridicule, and there is a need to focus these efforts
on students who are at higher risk of bullying, such as overweight/obese
students. Interventions should not only target individual students but
also focus on improving overall stigmatizing attitudes towards over-
weight/obese students and promoting a school climate that is inclusive
and accepting of all body types.

5.2.2. Reinforcement of correct perception of body image and PA
Schools can start from the following aspects: (i) Teach students basic

knowledge about the body, help them understand that everybody is
unique and that there is no absolute “ideal” body shape, encourage them
to accept their bodies, and cultivate students' self-esteem. Also, remind
them that excessive obesity poses a significant health risk to the body. (ii)
Create a highly supportive environment that encourages students to
support and understand each other and promotes peer interaction.
Emphasize the value and diversity of each individual and motivate them
to focus more on the inner self of others rather than body image. (iii)
Teach them the importance of regular participation in PA and healthy
eating, provide information on scientific exercise, nutritional balance,
and proper diet, and encourage them to develop an active lifestyle.

5.2.3. Promoting reform of the PE curriculum
First of all, teachers should enhance the diversity and entertainment

of the contents of PE teaching to attract students to integrate into the
curriculum. For instance, a bonus point system can be set up for sports
achievement awards, competition rewards, or physical fitness assess-
ments. Second, teachers should focus on teaching students according to
their aptitude. For student groups such as the obese and weak athletic
ability, individualized evaluation and goal-setting can be conducted for
them, and they can be given recognition and rewards according to their
progress. Again, a positive sports culture should be fostered to promote
mutual support and cooperation among students and encourage students
with sporting solid abilities to motivate the weaker ones. In the mean-
time, it is essential to promote respect and inclusiveness among teachers
and students as well as among students to ensure that every student feels
accepted and respected in the sporting atmosphere and to avoid
discrimination based on obesity or ability. Furthermore, schools can
regularly evaluate the effectiveness of their PE curriculum and make
improvements and adjustments in the light of feedback and assessment
results.

5.3. Strengthening family education

5.3.1. Developing a health perspective in the family
Schools can instill some correct health concepts in parents based on

their trust and support for teachers through publicity and parent-teacher
conferences: (i) Pay attention to the harm of obesity and the importance
of weight management and correct some parents' traditional concepts of
obesity, such as “children who are obese are growing up.” (ii) To change the
family philosophy of putting academic achievement above all else in
some families, and to teach parents to pay more attention to their chil-
dren's health and encourage them to take an active part in PA in their
daily life. (iii) To encourage parents to set an example regarding physical
exercise, dietary management, and work and rest schedules to motivate
their children to maintain healthy behaviors.

5.3.2. Attention to the psychological condition of the child
Apart from physical health, it is also necessary to pay constant

attention to children's psychological health. Parents should establish
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good communication and trusting relationships with their children, listen
patiently to their feelings and thoughts, and pay attention to their atti-
tudes toward body image and weight. They should also observe their
children's behavior when interacting with their peers and participating in
activities such as sports and exercise to detect whether they are suffering
from psychological distress. Parents should not only teach positive
coping strategies for external accusations or stigmatization, etc., experi-
enced due to obesity but also convey respect and acceptance to their
children. Hence, they know they are loved and accepted regardless of
appearance. Parents can also seek professional support from the school or
psychologist on time.

5.4. Increasing PA options for obese/overweight children and adolescents

5.4.1. Creation of public interest sports associations/clubs
Schools and communities should establish close partnerships to create

public service sports clubs to reduce some families' constraints on chil-
dren's PA due to lower SES. Both parties can exchange and share re-
sources: (i) Jointly recruit professionals, such as physical education
teachers, health educators, and dietitians, to jointly develop programs
and goals and provide professional guidance to help obese children and
youth engage in effective exercise and health management. (ii) Medical
specialists in schools and the community can collaborate with public
interest sports associations to conduct comprehensive health assessments
on obese children and youth. This includes physical condition, dietary
habits, psychological health, and other aspects of the assessment to
design a personalized exercise and health plan for each child. (iii) Co-
track and monitor the health status and participation of obese children
and adolescents, make adjustments, and provide additional support as
needed.

5.4.2. Joint school-community extracurricular sports activities
Schools and the community can jointly organize regular weekly

sports activities and ensure that the time and place of the activities are
convenient for obese children and that appropriate facilities and equip-
ment are available. For example, schools can open up sports ground fa-
cilities, including athletic fields and basketball courts, for children and
youth in the community after school hours or on weekends. Children's
interest is aroused by providing free or low-cost sports venues and being
encouraged to participate actively in PA. The community can organize
community sports days regularly, inviting school students to participate
and offering various sports activities, such as outdoor sports competi-
tions, fitness challenges, etc., to cater to different interests and needs.

5.5. Community-assisted families create an atmosphere of PA

5.5.1. Conducting promotional campaigns on PA
The community should liaise closely with families, and in response to

the fact that some families do have no knowledge of, and fail to attach
importance to, the physical and mental health of obese children, more
health promotion campaigns, including health talks and the dissemina-
tion of health information, can be conducted. By promoting the combi-
nation of “nurturing” and “teaching” in the family, we can help parents
improve their understanding of the health risks and psychological
distress of obesity and solve the problem of child obesity with scientific
family upbringing. The community should also take the initiative to
connect with social sports instructors, which enables the social sports
instructors to have more explicit knowledge of the corresponding situa-
tion of obese children and their families so that they can be more targeted
to guide the participation of obese children in PA with their professional
knowledge and experience.

5.5.2. Expanding social networks for obese/overweight children and
adolescents

Most of the friends chosen by obese children and adolescents are of
similar size to themselves, and this concurrent choice is also themain link
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between social networks and the obesity epidemic.67 Interventions that
leverage social networks will be beneficial in accelerating behavioral
change and promoting PA participation among obese children.68

Therefore, the community can join hands with families to expand the
social network of obese children, such as organizing regular community
family sports days, outdoor sports challenges, etc.; and helping to set up
parent support groups, where parents can work together to tackle the
problem of child obesity by exchanging experiences, providing emotional
support and practical advice. Through these team sports and cooperative
activities, obese children and youth can interact and socialize with their
peers outside of school while enhancing family connectivity and social
capital.

6. Limitations

This present study has some limitations. Firstly, the situation varies
from country to country, nation to nation, and individual to individual, so
there are many constraints associated with PA in obese children and
adolescents that have not been considered. Moreover, the methodolog-
ical quality control of some of the included studies could be improved,
which may limit the generalization of the results of this review. Even
though we conducted the literature search and tracing with a rigorous
literature search procedure, relevant literature may have needed to be
included. Concerning the applicability of the promotion strategies we
have proposed, the implementation by local organizations has shown the
effectiveness of PA promotion for obese children and adolescents. Yet,
these strategies can hardly be a universal policy due to each geographical
area's different economic and cultural aspects. To encourage and enhance
the PA of obese children and adolescents, the strategies we proposed can
be used as a reference, and then more suitable policies can be formulated
according to the actual situation of the local community.

7. Conclusions

Obese/overweight children and adolescents are more likely to be
subjected to constraints from various sources, which may limit their
participation in PA. These constraints may be related to an individual's
perception, psychology, and physical fitness. Furthermore, family and
school support and getting along with teachers and peers may also in-
fluence their PA. The lack of external policy safeguards or the low sup-
portive nature of the built environment also deprives them of many
opportunities. Considering these constraints and their interrelationships,
promoting PA among obese children requires that while the government
improves protection and promotion policies, schools, families, and
communities should collaborate to focus on the barriers to PA confronted
by obese children. And one by one, these obstacles, especially those
encountered explicitly by obese individuals, such as injuries based on
obesity, are broken down to increase their interest and enhance the se-
curity of participation in PA.
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