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This study aimed to explore the potential correlates of muscle-strengthening exercise

(MSE) in Chinese children and adolescents. A convenient sample (n = 3733) was

recruited into this study. Self-reported questionnaires were used to collect information

on sex, grade, ethnicity, residence, family composition, moderate to vigorous physical

activity (MVPA), family income, parent’s education level and MSE in children and

adolescents as well as their parent(s). The prevalence of meeting the MSE guidelines was

62.1%. Children and adolescents who were in primary or middle school were more likely

to meet the MSE guidelines ([primary school] OR = 2.33, 95% CI: 1.16–4.68; [middle

school] OR = 4.62, 95% CI: 2.27–9.39). Children and adolescents with Han ethnicity

had a higher likelihood to meet the MSE guidelines (OR = 1.97, 95% CI: 1.37–2.83).

Children and adolescents meeting the MVPA recommendation were more likely to meet

the MSE guidelines (OR = 5.41, 95% CI: 3.97–7.37). Relative to those who had a

parent not meeting the MSE guidelines, those with either father or mother meeting the

MSE guidelines were more likely to meet the MSE guidelines (OR = 1.32, 95% CI:

1.13–1.55). Our study may offer evidence for future MSE interventions in Chinese children

and adolescents.

Keywords: physical activity, promotion, muscle-strengthening exercise, school-aged children factors, China

INTRODUCTION

As a neglected form of health-enhancing physical activity (PA), muscle-strengthening exercise
(MSE) epidemiological research is still limited (1), even though the World Health Organization
(WHO) recommend that children and adolescents as well adults should engage in MSE (e.g.,
barbells or dumbbells) a week (2) because of its numerous health benefits, including bone health
promotion (3), muscular fitness improvement (3), obesity prevention (4) and mental disorders
discouragements (5, 6). At present, however, the relevant studies on MSE focus on the adult
population instead of the young population (1). For example, some national surveys (e.g., the
USA, Australia, Scotland) merely reported the estimated prevalence of meeting the age-specific
MSE recommendation in adults (at least 2 times a week) (2) and these studies indicated that
adults had insufficient participation in MSE (3, 7, 8), especially on western adult populations
(9). Despite this, a recent systematic review demonstrated that the relationship between MSE
and sedentary behaviors, sleep during childhood is still needed more evidence to support (10).
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Across the previously published literature, sufficient attention
has been laid on correlates of MSE in adult populations
rather than other young populations. Specifically, Smith and his
colleagues conducted many national surveys to report the levels
of MSE and then explore its correlates in adult populations from
various countries (11). For example, in German adults, 58.3% of
them reported no MSE (5). Among 9345 Australian participants,
the prevalence of meeting the MSE guidelines was 18.6 (95% CI:
17.5–19.7), and it is associated correlates included sex, age and
self-rated health (8). In the US, the nationally representative data
showed that 30.2% of American adults met the MSE guidelines
while 57.8% of them had no MSE at all per week (3). This study
also suggested that sex, income, education level, obesity and
aerobic activity engagements, as well as self-rated health, were
significant correlates of MSE (3). Recently, some researchers who
are not from western countries have begun to pay attention to
this research topic. Specifically, using a sample of Chinese adults
from Hubei Province, Lin and Yan (9) found that the prevalence
of meeting the MSE guidelines was 28.5%, and its correlates were
sex and family composition (single or multiple kids). Based on
those studies, it is acknowledged that there is sufficient evidence
base to understand the adult population’s engagements in MSE.

However, to our knowledge, so far, little is known about the
levels and correlates of MSE among children and adolescents
(7). Across a limited number of studies, some researchers
merely reported the levels and explore the correlates of MSE,
respectively, among western countries’ children and adolescents,
like Australia (11), the US (12) and Canada (13). For example,
a recently published study by Smith et al. (11) found that only
two factors, including resisting training efficacy and moderate
to vigorous physical activity, were associated with MSE in a
sample of Australian adolescents (n = 602). For the US children
and adolescents, boys were more likely to report meeting the
MSE guidelines than were girls (adjusted OR = 1.65, 95% CI:
1.43–1.91) (12). In another study consisting of the US samples
(Los Angeles Unified School District), the authors also indicated
sex is an important correlate of meeting the MSE guidelines
(14). In Canada, the health survey data showed that only 53.7%
of 45,298 grade 9–12 students reported having more than 3
times of MSE per week (13). The reported levels of MSE and
associated factors with MSE across the literature may help
researchers better understand insufficient engagements of MSE
in children and adolescents, which can, in turn, help design
effective interventions aiming at promoting MSE. However, so
far, little is known about the MSE status focused on Chinese
young people, while amajority of physical activity studies focused
on the overall physical activity instead of specific components of
physical activity (15, 16). This is a barrier for capturing true levels
of MSE and its potential correlates, which provides insights into
a comprehensive understanding of physical activity in Chinese
young people. The current evidence gaps would be negative
to design and implement MSE interventions or promotions.
In addition to MSE interventions, recent research has stressed
the importance of promotiong physical literacy in children and
adolescents. A physically literure individual should engage in
sufficient physical activity behaviors, including MSE (17). From
the perspective of physical literacy promotion, it is needed to

examine which factors would be associated with the components
of physical literacy.

To better understand MSE among Chinese children and
adolescents, evidence of levels and correlates of the MSE
based on empirical studies is required. In this regard, it is
recommended that Chinese researchers should explore the
correlates of MSE among Chinese children and adolescents.
Addressing the evidence gaps in the literature needs a great deal
of empirical research. The objectives of the present study were,
therefore, to report levels of MSE in a sample of Chinese children
and adolescents and its potential correlates (e.g., intrapersonal,
interpersonal and behavioral aspects).

METHODS

Study Design and Participants
The study design and methodology has been reported elsewhere
(9). In brief, the present study was a cross-sectional aiming to
explore parents’ impacts on their kids’ (children and adolescents)
healthy active lifestyles, conducted from May to June 2019 in
the Hubei Province of China. Using convenience sampling, three
public schools (one primary school, one middle school, and one
high school) were invited from each city (13 cities in the Hubei
Province; 39 schools were in total invited) to participate in the
survey. Finally, 3733 study participants (age range: 10-19 years)
and one of their parents (either mother or father) provided
valid information for all variables pertaining to this study. The
study protocol and procedure were approved by the Institutional
Review Board (IRB) of Wuhan University of Technology in
March 2019. Participants and their legal guardians provided
written consent. To enhance the reliability and validity of the
survey, the research staff promised that participants’ information
will be strictly protected and treated anonymously (only use for
research aims).

MEASUREMENTS

Study Outcome (Muscle-Strengthening
Exercise, [MSE])
Study participants were asked to report their information on
MSE. The question was that “how many times did you do MSE
designed to strengthen your muscles last week?”. In this context,
MSE was defined as “activities to be done involving major muscle
groups, like a push-up, weightlifting, curl-up or pull-up” to help
participants better understand and fill in the questionnaire easily.
Response times for participants were 0-7 days. This measure has
been considered reliable and valid in assessing young people’s
MSE (12, 18). Based on the well-recognized MSE guidelines
(World Health Organization, 2020), in this study, the variable of
MSE was treated as a binary variable in the statistical analyses (0
= not meet [reporting 0-2 days], 1=meet [reporting 3-7 days]).

Study Exposures
Each study participant was asked to report the following
information. For intrapersonal information, participants
reported their sex (boy or girl), grade (4, 5, 6. . . 12), China’s
ethnic groups (Han or minority), residence (urban or rural),
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family composition (single children or multiple children), For
behavioral information, each study participants reported that
how many days engaging in moderate to vigorous physical
activity (MVPA) via the Chinese version of the Health Behavior
in School-aged Children (HBSC) questionnaire which has been
validated in Chinese (19), and this measure is a well-recognized
questionnaire that has been used widely in China’s physical
activity epidemiological research (20–22). The following item
was used: How many days did you engage in MVPA at least
60min on weekdays over the past week? (0 = none, 1 = 1 day,
2 = 2 days, 3 = 3 days, 4 = 4 days, 5 = 5 days, 6 = 6 days, and
7 = 7 days). Study participants reporting 7 days were regarded
as meeting the MVPA guidelines (2, 23). Study participants’
parent reported their family income and educational level using
a self-reported questionnaire designed for parents (either father
or mother). Parent-reported their family income (personal
annual income in a family) (<9000; 9001–30,000; 30,001–
100,000; >100,000; [Unit: Chinese Yuan]). The same question of
assessing children and adolescents’ MSE was also used to collect
information on parents’ MSE. For adults, parent reporting at
least 2 days was regarded as meeting the MSE guidelines (2).

Statistical Analyses
First, descriptive statistics were used to report the prevalence
of meeting the MSE guidelines (met vs. not met) and exposure
variables (sex: male or female; grade group: primary school,
middle school or high school; ethnicity: Han or Minority;
residence: urban or rural; family composition: single or two
or more children; parent’s education level: primary school or
below, middle school, high school, occupation school, graduate,
postgraduate or above; personal income: <9,000 or 9,000–30,000
or 30,000–100,000 or >100,000; children’s MVPA guidelines: not
meeting or meeting; parent’s MSE guidelines: not meeting or
meeting; children’s MSE guidelines: not meeting or meeting).
Second, Spearman’s rho coefficients were calculated to determine
the bivariate associations among study variables (exposures and
outcome). Third, to assess the associations between selected
factors (study exposure) and whether or not meeting the MSE
guidelines, multilevel logistic regression (also called hierarchical
regression) was used. This technique takes into account the
dependency of observations within a or multiplies clusters
(in this case, individual characteristics were nested within
schools, and schools were nested within districts). A multilevel
logistic regression controls for confounding at the micro-level
(individual), but in addition controls for confounding at the
macro-level (schools or districts). Based on our data structure
of this study, we fitted our data as a three-level structure (level
3: district; level 2: school; level 1: individual), which then uses a
multilevel logistic regression analysis with Restricted Maximum
Likelihood Estimation (REML) was conducted to examine the
associations of MSE with exposure variables. Adjusted odds
ratios (ORs) with corresponding 95% confidence intervals (95%
CI) were described. Statistical analyses were performed using
IBM SPSS 24.0 software (using the Generalized Linear Mixed
Models module).

RESULTS

Table 1 shows the sample characteristics of this study. In total,
3733 children and adolescents were included in the analysis
(62.3% boys). The percentages of participants from primary
schools, middle schools and high schools were 35.0, 30.65, and
34.4%, respectively. Most of the children and adolescents were
of Han ethnicity (74.7%), living in an urban area (80.1%) with
no siblings (75.5%). Approximately 30.0% of their parents had
received university or above education level. And about two-
fifths of participants reported family income between 30,000 to
100,000. Less than 20% of children and adolescents met the
MVPA guidelines, while 62.1% of them met the age-specific MSE
guidelines with gender differences (p< 0.00). As for their parents,
45.7% of parents complied with parents MSE guidelines.

The bivariate correlations among study variables are shown in
Table 2. To be specific, children’s MSE guidelines was positively
correlated with sex (r= 0.051, p< 0.01), residence (r= 0.012, p<

0.01), siblings (r = 0.062, p < 0.01), children’s MVPA guidelines
parent’s (r = 0.289, p < 0.01), MSE guidelines (r = 0.107, p <

0.01), respectively. More information can be found in Table 2.
Table 3 shows the results by a multilevel logistic regression,

revealing the associations between the potential correlates with
meeting the MSE guidelines in the study samples. In detail,
compared with those who were in high school, children and
adolescents who were in primary school and middle school were
more likely to meet the MSE guidelines ([primary school] OR
= 2.33, 95% CI: 1.16–4.68, p = 0.02; [middle school] OR =

4.62, 95% CI: 2.27–9.39. p = 0.00). Children and adolescents
with Han ethnicity had a higher likelihood to meet the MSE
guidelines (OR = 1.97, 95% CI: 1.37–2.83, p = 0.00). Children
and adolescents living urban areas were more likely to meet
the MSE guidelines (OR = 1.26, 95% CI: 1.06–1.70, p = 0.01).
Regarding MVPA in children and adolescents, the regression
results display that children and adolescents meeting the MVPA
recommendation was five times greater than those not meeting
the MVPA recommendation to meet the MSE guidelines (OR =

5.41, 95% CI: 3.97–7.37, p = 0.00). Relative to those who had
parents (either father ormother) notmeeting theMSE guidelines,
children and adolescents with either father ormothermeeting the
MSE guidelines were more likely to meet theMSE guidelines (OR
= 1.32, 95% CI: 1.13–1.55, p= 0.00).

DISCUSSION

The present study aimed to report the prevalence of meeting
the MSE guidelines (at least 3 times per week) in Chinese
children and adolescents, and then explore its correlates. To our
knowledge, this is the first reported study based on samples from
the Chinese children and adolescents population. The present
study found that themajority of Chinese children and adolescents
met the MSE guidelines (prevalence= 62.1%). Besides, this study
suggested that grade group (age range: 10–19 years), ethnicity,
residence,MVPA in children and adolescents, and parent’s (either
father or mother) MSE were significant correlates of MSE in
Chinese children and adolescents.
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TABLE 1 | Sample characteristics of this study.

Total Boy Girl p

n % n % n %

Total 3733 100 2324 62.3 1409 37.7 /

Grade group

Primary school 1308 35.0 839 36.1 469 33.3 0.00

Middle school 1141 30.6 742 31.9 399 28.3

High school 1284 34.4 743 32.0 541 38.4

Ethnicity

Han 2788 74.7 1416 60.9 1372 97.4 0.00

Minority 945 25.3 908 39.1 37 2.6

Residence

Urban 2989 80.1 1900 81.8 1089 77.3 0.00

Rural 744 19.9 424 18.2 320 22.7

Siblings

Single 2819 75.5 1767 76.0 1052 74.7 0.35

Two or more 914 24.5 557 24.0 357 25.3

Parent’s education level*

Primary school or below 102 2.7 67 2.9 35 2.5 0.00

Middle school 736 19.7 425 18.3 311 22.1

High school 915 24.5 544 23.4 371 26.3

Occupation school 870 23.3 539 23.2 331 23.5

Graduate 903 24.2 595 25.6 308 21.9

Postgraduate or above 207 5.5 154 6.6 53 3.8

Personal annual income#

<9,000 614 16.4 369 15.9 245 17.4 0.02

9,000-30,000 1030 27.6 610 26.2 420 29.8

30,000–100,000 1536 41.1 980 42.2 556 39.5

>100,000 553 14.8 365 15.7 188 13.3

Children’s MVPA guidelines

Not meeting 3051 81.7 1885 81.1 1166 82.8 0.21

Meeting 682 18.3 439 18.9 243 17.2

Parent’s MSE guidelines*

Not meeting 2028 54.3 1296 55.8 732 52.0 0.02

Meeting 1705 45.7 1028 44.2 677 48.0

Children’s MSE guidelines

Not meeting 1413 37.9 924 39.8 489 34.7 0.00

Meeting 2320 62.1 1400 60.2 920 65.3

*either father or mother.
# annual income per person (Unit as Chinese Yuan).
MSE, muscle-strengthening exercise.
MSE guidelines: children and adolescents should amass 3 times per week; adults should amass 2 times per week.
MVPA, moderate to vigorous physical activity.

There were about 6 out of 10 Chinese children and adolescents
who met the well-recommended MSE guidelines. The prevalence
of meeting the MSE guidelines in our study is relatively higher
than that in a study by Smith, Diallo (11). In Smith et al.
(10)’s study, the prevalence of meeting the MSE guidelines
was 35.2% (lower than ours: 62.1%). When looking at the
prevalence of meeting the MSE guidelines in Canadian (54%)
and American youths (51%), our result was still higher than
those studies. Possible reasons for the noticeable inconsistencies

include different sample characteristics and measurements as
well as participants’ understanding of muscle-strengthening
exercises (18). In addition to the possible reasons, physical
education classesmay be another consideration. Chinese children
and adolescents are required to participate in at least three
physical education classes per week, which could provide more
opportunities for them to practice muscle-related activities
during the physical education classes. This would be an incentive
for children and adolescents to report more engagements in
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TABLE 2 | Bivariate correlations among study variables.

1 2 3 4 5 6 7 8 9 10

1 Sex 1

2 Grade group 0.054** 1

3 Ethnicity −0.406** −0.151** 1

4 Residence 0.054** −0.195** −0.132** 1

5 Siblings 0.015 −0.240** 0.015 0.207** 1

6 Parent’s education level −0.072** 0.136** 0.128** −0.362** −0.248** 1

7 Personal annual income# −0.048** 0.063** 0.071** −0.164** −0.148** 0.313** 1

8 Children’s MVPA guidelines −0.021 −0.120** −0.047** −0.054** 0.040* 0.030 0.029 1

9 Parent’s MSE guidelines 0.037* −0.046** −0.043** 0.020 0.064** −0.026 −0.041* 0.073** 1

10 Children’s MSE guidelines 0.051** −0.186** −0.084** 0.012** .062** −0.010 −0.008 0.289** 0.107** 1

*either father or mother.
# annual income per person (Unit as Chinese Yuan).
MSE, muscle-strengthening exercise.
MSE guidelines: children and adolescents should amass 3 times per week; adults should amass 2 times per week.
MVPA, moderate to vigorous physical activity.
*denotes p < 0.05.
**denotes p < 0.01.

MSE compared with other counterparts from western countries.
However, this assumption should be tested by future cross-
cultural studies. We should admit that using self-reported
measures to assess the MSE in children and adolescents may
result in an overestimation of MSE, which fails to capture true
levels of MSE among children and adolescents. It is needed,
therefore, to use the more standardized and more accurate
measure to capture the MSE in young people (3, 11). Although
it seems that Chinese children and adolescents had better
performance inMSE than counterparts fromwestern countries, it
is still highly recommended to increase the prevalence of meeting
the MSE guidelines in the Chinese young population because of
its numerous health benefits (6, 8). When considering promoting
physical literacy, encouraging behavior changes would be a
possible approach, by which increase physical activity levels (24).
As MSE is a kind of physical activity, it would be probably
promising that children and adolescents who engage in more
MSE regularly may show improved physical literacy.

Consistent with some studies (3), our study found that sex,
parental socioeconomic status (e.g., parental education level
and family income) were not associated with MSE in children
and adolescents. However, although sex was not a correlate
of MSE in the final full model, in our study, girls reported a
higher prevalence of meeting the MSE guidelines than boys.
This finding is contrary to Smith et al. (11) and other studies,
which indicated that boys had more engagements in MSE
than girls. It is interesting and unexpected that Chinese female
children and adolescents reported a higher prevalence of MSE.
To our knowledge, it is novel research finding that should be
explained in future studies because understanding sex difference
in MSE is an important research issue for MSE promotion (11).
To our knowledge, the associations of parental education and
family income with MSE in children and adolescents are firstly
studied by our study. However, unlike the positive associations
of parental education and family income with overall physical

activity, this study found no association between family income
and parents’ education level. A possible reason is that Chinese
parents with higher parental education levels and more family
income do not have sufficient awareness of engagements in MSE
or knowledge on health benefits from appropriate MSE (19),
which in turn do not encourage or cannot influence their kids’
MSE. Moreover, the family composition was not associated with
MSE in children and adolescents. To our knowledge, this is the
first study to assess the association between family composition
and MSE in children and adolescents, and we do not have
comparable data with our research findings. It is therefore to
further explore whether peer influence can affect MSE in children
and adolescents.

In our study, grade group (age range: 10-19 years), residence,
ethnicity, MVPA of children and adolescents and parent’s MSE
were significantly associated with meeting the MSE guidelines.
Grade group can be regarded as a proxy measure of age which
has been recognized as a determinant of physical activity (25–28).
Sufficient evidence has shown an age-related decline in physical
activity in children and adolescents in China (22, 29, 30). As a
form of physical activity, MSE would be negatively influenced
by the increasing age of children and adolescents. Another
possible explanation relates to academic activities and loads
of Chinese children and adolescents (30, 31). With increasing
academic activities and loads, Chinese children and adolescents
are exposed to less time and fewer opportunities for physical
activities throughout adolescence (20–22, 32), which in turn
reduce their engagements in MSE. Future studies should confirm
this research finding using a longitudinal study design.

Consistent with previous studies, we found that children and
adolescents living in urban residences were more likely to report
meeting the MSE guidelines. Such a research finding is also
consistent with studies based on adults (3, 7, 9). A possible
explanation is that those living in urban areas can more easily
access facilities and equipment (e.g., bars) for participation in
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TABLE 3 | The association between the potential correlates with meeting the MSE guidelines.

Beta aOR 95% CI p

Intercept (Fixed effects) 0.97 2.64 1.03 6.75 0.04

Sex

Boy Ref

Girl 0.13 1.14 0.96 1.36 0.15

Grade group

Primary school 0.85 2.33 1.16 4.68 0.02

Middle school 1.53 4.62 2.27 9.39 0.00

High school Ref

Ethnicity

Han 0.68 1.97 1.37 2.83 0.00

Minority Ref

Residence

Urban 0.23 1.26 1.06 1.70 0.01

Rural Ref

Family composition

Single children −0.04 0.97 0.79 1.18 0.73

Two or more Ref

Parent’s education*

Primary school or below −0.01 0.99 0.53 1.83 0.97

Middle school −0.15 0.86 0.57 1.30 0.48

High school −0.12 0.89 0.61 1.31 0.55

Occupation school 0.03 1.04 0.71 1.52 0.86

Graduate 0.07 1.07 0.74 1.56 0.71

Postgraduate or above Ref

Family income#

<9,000 0.14 1.15 0.85 1.55 0.36

9,000–30,000 0.10 1.10 0.84 1.44 0.49

30,000–100,000 0.15 1.16 0.90 1.49 0.26

>100,000 Ref

Children’s MVPA guidelines

Meet 1.69 5.41 3.97 7.37 0.00

Not meet Ref

MSE in parent*

Meet 0.28 1.32 1.13 1.55 0.00

Not meet Ref

Random and residual effects Beta Std Error z

District variance (level 3) 0.17 0.22 0.77 0.44

School variance (level 2) 0.82 0.28 2.87 0.01

Residual 1.00 /

aOR denotes adjusted odds ratio.
CI, confidence interval.
*either father or mother.
#annual income per person (Unit as Chinese Yuan).
MSE, muscle-strengthening exercise; MSE guidelines: children and adolescents should amass 3 times per week; adults should amass 2 times per week; MVPA, moderate to vigorous
physical activity.
Bold fonts denote statistically significant (p < 0.05).

muscle-related activities, which can increase their engagement
of MSE (8, 33). However, this explanation may be fitting with
adults, which might not be useful in children and adolescents.
Hence, it is needed to answer the differences in MSE of children
and adolescents from urban and rural areas. Similarly, ethnicity is
another important correlate of MSE in children and adolescents
in our study. This finding is consistent with some research

findings based on adults (29), which is a novel finding in children
and adolescents and cannot be fully explained in this study. In
this regard, more studies should be encouraged to explore the
mechanism of differences inMSE across children and adolescents
with various ethnicities.

Accumulated MVPA is associated with MSE in our study,
which is consistent with Smith et al. (11) and Roth et al. (14).
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Although this study shares concordant findings with previous
studies, it must be noted that the measures of MVPA and
MSE were very similar. It may be a reason why there was a
positive association between MVPA and MSE. However, the
measure for MVPA did not distinguish between aerobic physical
activity and MSA. Hence, future studies should use objective or
device-based measures to assess MVPA, which in turn explores
its relationships with MSE more reliably and accurately (26).
Another consideration to further answer the association between
MVPA and MSE in children and adolescents is the measurement
of MSE. It is well-known that the most widely used measures for
MSE are self-reported questionnaires (7). The weaknesses of self-
reported questionnaires have been reported (3), which is prone
to recall measurement bias. Taken together, to provide a more
comprehensive insight into the association between MVPA and
MSE in children and adolescents, studying how to use objective
or device-based measures to monitor MSE is an alternative and
necessary approach.

Parent’s MSE is a significant correlate related to MSE in
children and adolescents. To our knowledge, it is a novel research
finding appearing in the literature for the first time, which can
advance our knowledge and researchers’ understanding of MSE.
However, owing to the novelty, there is no comparable data
or evidence that can support or negate this important research
finding. To explain this research finding, some hypotheses are
proposed that need further confirmations or tests. A parent’sMSE
can be viewed as a role model. It has been well-documented
that parental modeling can act as an incentive to promote
physical activity in children and adolescents (34, 35). Many
studies have shown that parent’s participation in physical activity
tends to make their kids engage in more physical activity (36–
38), because the parent(s) can play a role model in increasing
children and adolescents’ physical activity level (36). As a
form of physical activity, it is expected that parents’ MSE is
positively associated with MSE in children and adolescents
in our study. In addition to this, there is some evidence
that shows children and adolescents appear to imitate their
parent’s behavior (6, 39). In this regard, it is reasonable that
children and adolescents with parent(s) who have sufficient
MSE tend to engage in more MSE. However, these assumptions
based on previous frameworks to explain parents’ influences
on children and adolescents’ MSE should be further examined
comprehensively, to advance our understanding of MSE in
young people.

Although this study is one of very few to report the level
of MSE in Chinese children and adolescents, as well as its
potential correlates, this study also presents some limitations.
First, the cross-sectional design could not determine causality.
Thus, the real causal relationship of some factors with MSE
is uncertain. Second, the self-reported measure was used to
obtain information on MSE, which caused recall bias and in
turn limited the generalization of our research findings to the
wider society. Thus, the application of the research findings to the
wider population would need to be done with caution. Fourth,

owing to measurement limitations, we were not able to capture

more information on MSE like duration, type, or location. This
resulted in uncertainties about the profiles of MSE among study
participants. Future studies should determine more correlates of
MSE among Chinese children and adolescents, to expand on the
current research and in turn design more effective interventions
for improved health promotion effectiveness.

CONCLUSION

Approximately 60% of Chinese children and adolescents met
the recommended levels of MSE. MSE in Chinese children
and adolescents can be associated with grade group, residence,
ethnicity, MVPA in children and adolescents, as well as parent’s
MSE. This study can advance understanding of MSE in China.
For public health benefits, large efforts should be made to
increase young people’s participation in MSE by multiple aspects.
From the perspective of public health policymakers, it should be
acknowledged that the lack of emphasis on MSE in public health
policy is one of the potential culprits for the lack of children
and adolescents’ engagement in MSE. Therefore, stressing the
significance of MSE in public health policy is the priority.
Especially, policymakers should speed up the development and
implementation of school physical activity or sports policies.
Future public MSE interventions should prioritize older and
minority children and adolescents, those living in rural areas.
Also, parents (s) should play a role model in engaging in more
MSE for promoting their kids’ MSE.
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