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Abstract
Objective: This study aimed to examine the association between physical education classes
and PA among adolescents from 50 low- and middle-income countries (LMICs).
Methods: A self-reported questionnaire from the Global School-based Student Survey (GSHS)
was used to collect information on participation frequency of physical education classes and
being physically active over the last week, as well as other control variables (e.g., sex, age,
country, sedentary behavior). Multivariable logistic regression and a pooled meta-analysis were
performed to explore the association and compared country-wise differences.
Results: Included adolescents aged from 13 to 17 years (n = 187,386, %boys = 51.7; mean
age = 14.6 years), the prevalence of sufficient PA (meeting the PA guidelines) was 14.9%. The
prevalence of 5 days or more to engage in physical education classes was 16.5%. Compared with
adolescents who had 0 days for physical education classes, higher participation frequency was
            

                      

                

               

       

 

   

                    

 

more likely related to sufficient PA (OR: 1 day = 1.34, 2 days = 1.66, 3 days = 1.67, 4 days = 1.79,
5 days or more = 2.46), these findings were also observed in both sexes. A moderate inconsis-
tency on the association across the included countries was found (I2 = 53%, p < 0.01), although
the pooled OR was 1.50 (95% CI: 1.36---1.65).
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Conclusions: Participating in more physical education classes may be an effective approach 
to increase physical activity levels among adolescents in LMICs. However, promoting physical 
activity levels among adolescents in LMICs through physical education classes should consider 
more country-specific factors. 
© 2021 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open 
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/). 
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ntroduction 

ufficient physical activity (PA) is regarded as an important 
actor in promoting physical and mental health outcomes, 
ike improving aerobic fitness, promoting cognitive devel
pments, reducing adiposity rate and preventing depressive 
ymptoms.1---3 Many health organizations recommend attain
ng a minimum of 60 min of moderate to vigorous PA per day, 
or children and adolescents aged 5---17 years.4,5 However, 
any large-scale surveys report that children and adoles

ents do not accrue sufficient PA. An international study, 
ncluding 1.6 million adolescents, reported that less than 
0% of adolescents were physically active.6 Among Chinese 
nd U.S. children and adolescents, the prevalence of hav
ng sufficient PA (at least 60 min of moderato to vigorous PA 
er day) was less than 20%.7,8 Indeed, low levels of PA are 
ommonly reported by various countries, especially in low 

-nd middle-income countries (LMICs).9--11 In the face of this 
ealth issue, encouraging children and adolescents physical 
ctivity participation is an urgent action.12 

In the school setting, physical education classes have 
een proposed as a possible avenue to increase PA, because 
hysical education classes play a role in shaping children’s 
nd adolescents’ active lifestyles.10 Dishman et al.13 posited 
hat the practice of PA leads to changes at the level 
f the brain that stimulates vigor and more movement. 
ccordingly, young people engaging in physical education 
lasses appear to be more physically active than their non-
articipatory counterparts.14 Although the mechanism of 
hy physical education classes are associated with increased 

A has not yet been fully understood, the use of physical 
ducation classes to promote PA in adolescents has been 
dvocated.15 Some prior empirical research has examined 
he association between physical education classes and PA 
mong children and adolescents, and in a study including 
dolescents from 12 countries it was reported that male 
hildren, aged 9---11 years, who had more than 3 days of 
hysical education classes per week, were more likely meet 
he PA guidelines (OR = 1.62, 95%CI: 1.17---2.24), as com
ared with those with 0 days of physical education classes.16 

owever, counterintuitively, this significant association did 
ot exist in girls.16 Furthermore, this study also examined 
he association in the adolescents from LMICs and indi
ated that children who undertook more physical education 
lasses were more likely to meet the PA guidelines, regard
ess of gender.16 A study by Chen et al.17 also supported 
he positive role of physical education classes in promot
ng PA in children, suggesting that a one-minute increase 
        

        

          

       

n moderate to vigorous physical activity (MVPA) in phys
cal education classes was associated with an increase of 
.04 min in daily MVPA. In addition to the large-scale evi
ence reported above, there have been many empirical 
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tudies confirming the positive relationship between phys
cal education classes and PA levels among children and 
dolescents.18,19 

However, despite the potential utility of school physi
al education to enhance PA, there are limitations in prior 
esearch which should be mentioned and also lays the 
oundation for the current study. One major gap is that 
revious studies systematically lack sufficient evidence on 
he association between physical education classes and 
A in adolescents from LMICs.10,16 Another study gap is 
he evidence from LMICs comes from comparatively small-
cale studies,16 with some studies that do not support the 
ole of physical education classes in promoting PA among 
dolescents.16 Collectively, it is evident that adequate ado
escents from LMICs are urgently needed to discern the 
ssociations between physical education classes and PA 
mong adolescents. Drawing inferences on the impact of 
hysical education on PA, based on studies from high-income 
ountries (HICs) may lead to erroneous conclusions being 
rawn as the environmental constraints differ considerably 
etween HICs and LMICs. Moreover, previously published 
esearch has concentrated on children or adolescents with 
 narrower age range (e.g., 9---11 years),16 impeding our 
nderstanding of the association between physical educa
ion classes and PA. Lastly, there is still no global study of 
dolescents from LMICs. Indeed, this type of study can help 
nform PA promotion for adolescents with socioeconomic 
isparities.20 

Therefore, this study sought to examine the association 
etween physical education classes and PA, based on adoles
ents from 50 LMICs, using the Global School-based Health 
urvey (GSHS) data. 

ethods 

tudy survey 

n this cross-sectional study, we utilized publicly avail
ble data of GSHS survey collected between 2009 and 
017 (available time period). The GSHS is an inter
ational epidemiologic surveillance aiming at assessing 
nd quantifying the risk and protective factors of major 
on-communicable diseases among school-attending adoles
ents. Using a standardized two-stage probability sampling 
esign, representative of all students within each participat
ng country were selected. Specifically, schools were chosen 
ith probability proportional to size sampling in the initial 

tage, and the random selection of classrooms and students 

        

        

       

        

       

ithin each selected school were performed in the sec
nd stage. All eligible students completed a standardized 
nd questionnaire in local language with their responses on 
omputer scannable sheets. Before the conduction of the 
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Jornal de Pediatria

SHS surveys, approvals were obtained from both a national
overnment administration (education or health relevant
inistry) and an institutional review board or ethics commit-

ee in each country. Informed consent were also received,
s appropriate, from the students, parents, and/or school
fficials. According to the World Bank classification of coun-
ries by income at the survey time, fifty eligible LMICs were
ncluded. Data were weighted for non-response and prob-
bility selection, and we selected datasets containing the
ariables pertaining to this present study. We retained the
atest dataset if there were more than one dataset from the
ame country from 2009 to 2017. The sample is comprised
f 187386 adolescents in total, with ages ranging from 13 to
7 years.21

easures

hysical education classes (exposure)

ne question was used to assess physical education classes
requency among adolescents. The question was: during this
chool year, on how many days did you go to physical educa-
ion class each week? The responses ranged from 1 = 0 days,
o 6 = 5 or more days.

hysical activity (outcome)

hysical activity was assessed with the question from the
ACE + Adolescent Physical Activity Measure, which asks ado-
escents to report the number of days with physical activity
f at least 60 min during the past 7 days (from none = 0 days
o 8 = 7 days). This measure has been tested for acceptable
alidity and reliability.22 Based on global health behavior
uidelines, adolescents reporting 7 days were regarded as
eeting the physical activity guidelines.4,5

ovariates

ariables of sex and age were selected as control variables
n this study. These variables were measured by the self-
eported questionnaire, which asked for confirmation of sex
boy or girl), age (11 and younger, 12, 13, 14, 15, 16, 17
nd 18 years and older). Sedentary behavior was assessed
ith the question, ‘‘How much time do you spend during a

ypical or usual day sitting and watching television, playing
omputer games, talking with friends, or doing other sitting
ctivities?’’, with answer options: <1, 1---2, 3---4, 5---6, 7---8,
nd ≥8 h/day. This excluded time at school and when doing
omework. To measure study participants’ socioeconomic
tatus, a proxy report measure, which was food insecurity,
as used in this study. Food insecurity was assessed by one
uestion ‘‘During the past 30 days, how often did you go
ungry because there was not enough food in your home?’’
nswer options were in five categories: ‘‘never’’, ‘‘rarely’’,
‘sometimes’’, ‘‘most of the time’’ and ‘‘always’’.
 

        

       

tatistical analyses

ll were analyses were restricted to adolescents aged 13---17
ears, concordant with our research aim. Descriptive statis-
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ics of percentages were used to report the levels of
tudy exposure (physical education classes frequency) and
utcomes (the prevalence of meeting the PA guidelines).
nferential statistical was used to compare differences in
he prevalence of physical education classes frequency and
eeting the PA guidelines across the different groups. To

stimate population-based descriptive results of study expo-
ure and outcomes, sampling weight and complex study
esign was used, which generated the weighed prevalence
f days for physical education classes, the prevalence of
eeting the PA guidelines, and the prevalence of sedentary
ehavior under 3 h per day. Multivariable logistic regression
as used to assess the association of physical education
lasses with PA. To assess the country-based heterogeneity
f the association between physical education with physical
ctivity, the Higgin’s I2 statistic was calculated. The value of
40% of Higgin’s I2 represents negligible heterogeneity while
0---60% as moderate heterogeneity.23 This estimation was
chieved using a meta-analysis with a random effect model.
ll variables included in our study were treated as cate-
orical variables (except for age) when performing logistic
egression model. Taylor linearization methods were used in
ll analyses, taking complex survey sampling into account.
esults of the logistic analysis models were displayed using
dds ratios (ORs) at 95% confidence intervals (CIs). We con-
idered p < 0.05 as significantly statistical level at two-sided.

esults

able 1 shows sample characteristics by each country, of all
he included 187 386 participants in which boys accounted
or 51.7%, and the mean age was 14.6 ± 1.2 years. Table 1
lso shows the prevalence of physical education classes fre-
uency and the prevalence of meeting the PA guidelines.
pecifically, in the total sample, the prevalence of physical
ducation classes frequency varied greatly (0 days = 21.1%, 1
ay = 36.1%, 2 days = 18.7%, 3 days = 4.7%, 4 days = 2.9%, 5 or
ore days = 16.5%). The prevalence of meeting the PA guide-

ines was 14.9%, and the highest prevalence in each country
as 42.3% (Bangladesh; being higher than others, p < 0.001).

The prevalence of meeting the PA guidelines by days for
hysical education classes frequency is shown in Fig. 1. Gen-
rally, the prevalence of meeting the PA guidelines increased
ith more days for physical education classes frequency,

egardless of sex. However, there was a turning point for
he prevalence of meeting the PA guidelines; where adoles-
ents with 4 days of physical education classes frequency
ad a lower prevalence of meeting the PA guidelines, as
ompared with peers who had 3 days of physical education
lasses frequency (p < 0.001), irrespective of sex.

Results of the associations of physical education classes
requency with PA among adolescents are shown in Table 2.
n the multivariable regression model, compared with ado-
escents without physical education classes frequency, those
ho had more days for physical education classes frequency
ere more likely to meet the PA guidelines, regardless
f sex (all ORs > 1). With higher physical education classes
          

        

            

              

           

requency, the odds ratio of meeting the PA guidelines
ncreased consistently (OR for 1 day = 1.34, 2 days = 1.66, 3
ays = 1.67, 4 days = 1.79, 5 or more days = 2.46). This signifi-
ant trend was also observed in both boys and girls (Table 2).
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Table 1 Sample characteristics of the survey study.

Country Sample size Year 0 days 1 day 2 days 3 days 4 days 5 days or more Physical activitya

Total 187,386 / 21.1% 36.1% 18.7% 4.7% 2.9% 16.5% 14.9%
Afghanistan 1809 2014 31.1% 19.4% 11.5% 10.7% 9.6% 17.7% 9.2%
Algeria 3687 2011 15.7% 55.1% 6.0% 4.0% 3.0% 16.3% 15.8%
Antigua & Barbuda 1066 2009 28.3% 40.3% 5.7% 2.6% 2.2% 20.9% 22.8%
Argentina 24,932 2012 7.9% 15.9% 50.9% 2.8% 2.4% 20.1% 16.6%
Bangladesh 2603 2014 10.5% 10.0% 30.1% 15.6% 6.2% 27.6% 42.3%
Belize 1482 2011 28.2% 42.6% 9.1% 4.1% 2.7% 13.3% 20.7%
Benin 1511 2016 13.1% 66.4% 8.6% 2.4% 1.2% 8.3% 29.3%
Bolivia 3161 2012 12.1% 51.2% 5.2% 2.1% 1.9% 27.6% 14.2%
Cambodia 2761 2013 35.3% 36.9% 17.0% 3.7% 1.4% 5.7% 6.8%
Costa Rica 2544 2009 20.3% 43.6% 2.3% 1.8% 2.1% 29.9% 18.3%
Dominican Republic 1203 2016 22.1% 24.3% 20.8% 4.3% 3.8% 24.6% 13.3%
Egypt 1959 2011 35.0% 25.9% 22.3% 3.0% 0.9% 13.0% 12.6%
El Salvador 1736 2013 12.9% 34.7% 14.0% 1.6% 1.9% 34.9% 13.1%
Fiji 2789 2016 19.0% 48.9% 10.7% 5.8% 4.3% 11.3% 20.7%
Ghana 2115 2012 27.4% 29.1% 14.5% 7.8% 4.8% 16.3% 12.1%
Guatemala 3565 2015 10.3% 41.2% 12.4% 2.7% 4.6% 28.7% 10.7%
Guyana 2207 2010 49.9% 22.4% 8.9% 4.8% 2.5% 11.3% 15.6%
Honduras 1399 2012 9.5% 38.1% 22.9% 2.0% 2.0% 25.5% 15.9%
Indonesia 8553 2015 11.3% 66.2% 10.2% 2.7% 0.8% 8.9% 12.9%
Iraq 1720 2012 35.2% 21.3% 13.7% 4.0% 2.6% 23.3% 15.2%
Jamaica 1475 2017 40.0% 35.7% 5.6% 3.4% 1.6% 13.8% 22.9%
Kiribati 1453 2011 21.5% 30.7% 13.7% 6.5% 3.1% 24.6% 17.9%
Lao People’s Democratic Republic 3552 2015 32.8% 54.3% 2.4% 0.9% 0.9% 8.7% 16.6%
Lebanon 4148 2017 41.1% 27.6% 9.5% 2.9% 1.9% 16.9% 12.8%
Liberia 998 2017 30.8% 27.4% 12.9% 4.0% 4.1% 20.8% 10.4%
Malaysia 24,684 2012 11.1% 42.3% 20.6% 3.3% 2.2% 20.5% 14.2%
Mauritania 1721 2010 41.8% 19.4% 8.9% 3.8% 4.4% 21.7% 12.5%
Mauritius 2770 2017 16.7% 49.2% 6.0% 3.9% 3.3% 20.8% 18.9%
Mongolia 4395 2013 4.6% 25.6% 63.5% 2.5% 0.4% 3.5% 24.8%
Morocco 4507 2016 18.9% 12.9% 33.3% 4.4% 2.9% 27.7% 10.6%
Mozambique 1167 2015 8.4% 33.6% 36.0% 7.0% 5.5% 9.5% 13.1%
Myanmar 2387 2016 31.6% 33.1% 17.4% 5.5% 2.4% 9.9% 10.2%
Namibia 3092 2013 24.0% 39.2% 7.5% 3.1% 3.1% 23.1% 13.7%
Nepal 5360 2015 32.7% 13.4% 9.6% 7.6% 5.7% 30.9% 15.5%
Pakistan 9796 2009 59.5% 12.2% 14.3% 4.2% 1.9% 7.9% 11.3%
Paraguay 2611 2017 14.7% 59.3% 6.2% 2.7% 1.6% 15.4% 17.1%
Peru 2783 2010 7.7% 86.0% 4.0% 0.6% 0.1% 1.5% 15.2%
Philippines 7574 2015 13.5% 29.8% 9.9% 5.6% 7.4% 33.7% 7.6%
Samoa 1817 2011 37.5% 23.1% 11.5% 8.1% 5.1% 14.6% 12.1%
Solomon Islands 1154 2011 27.5% 24.9% 8.1% 5.0% 6.0% 28.5% 16.9%
Sri Lanka 3075 2016 30.6% 13.4% 14.6% 10.4% 6.6% 24.4% 15.1%
Sudan 1947 2012 53.2% 24.4% 7.1% 4.2% 1.7% 9.3% 7.9%
Suriname 1697 2016 18.4% 42.3% 5.6% 3.7% 1.7% 28.3% 19.3%
Syrian Arab Republic 2486 2010 20.6% 48.6% 5.7% 2.2% 1.8% 21.1% 11.0%
Tanzania 2743 2014 35.3% 16.8% 10.6% 6.8% 5.7% 24.8% 19.8%
Thailand 4809 2015 14.1% 66.2% 9.5% 3.1% 1.1% 6.1% 11.6%
Timor-Leste 2591 2015 15.9% 45.5% 12.4% 3.7% 2.8% 19.7% 9.7%
Tonga 2279 2017 53.3% 15.4% 8.7% 4.7% 3.4% 14.4% 18.0%
Tuvalu 636 2013 44.0% 10.6% 8.5% 4.1% 4.7% 28.0% 11.0%
Vietnam 2976 2013 3.5% 43.5% 48.6% 1.1% 0.5% 2.8% 13.1%

13.7

this

b
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Yemen 1901 2014 53.7%

a Denotes meeting the physical activity guidelines the results in
       

       

        

         

Fig. 2 shows the country-wise analysis of associations
etween physical education classes frequency (3 or more
ays) with meeting the PA guidelines. The analysis shows
hat adolescents with 3 or more days of physical education
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% 6.5% 2.9% 3.0% 20.2% 11.5%

Table were weighted by complex samples.
         

      

        

       

lasses frequency were more likely to meet the PA guide-
ines. A moderate level of between-country heterogeneity
as observed (I2 = 53.0%), with the overall estimate based
n a meta-analysis being 1.50 (95% CI: 1.36---1.65).
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Figure 1 The prevalence of meeting the physical activity guidelines by days of physical education classes frequency.

Table 2 Association between physical education classes and meeting the physical activity guidelines estimated by multivariable
logistic regression (overall and by sex).

Overalla Boyb Girlb

Physical education classes OR 95% CI OR 95% CI OR 95% CI

0 days Ref Ref Ref
1 day 1.34 1.16 1.55 1.44 1.18 1.75 1.20 1.01 1.42
2 days 1.66 1.35 2.05 1.74 1.29 2.35 1.53 1.23 1.90
3 days 1.67 1.38 2.02 1.78 1.38 2.30 1.52 1.18 1.94
4 days 1.79 1.38 2.31 2.07 1.48 2.89 1.38 1.02 1.93
5 or more days 2.46 2.14 2.83 2.65 2.17 3.22 2.20 1.84 2.64

OR, odds ratio; CI, confidence interval; Ref, reference group.
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a Denote controlling for sex, age, food insecurity, sedentary beh
b Denotes controlling for age, food insecurity, sedentary behavio

iscussion

his study represents an important addition to the liter-
ture. For the first time, there is a compiling of robust
vidence on the association between physical education
lasses and PA, based on adolescents from 50 LMICs. Accord-
ngly, this study has two major research findings; first,
dolescents from LMICs with more physical education classes
end to be physically active (meeting the PA guidelines),
egardless of sex. Secondly, although more physical edu-
ation classes are positively associated with sufficient PA,
his may vary across different countries with a moderate
nconsistency.

Consistent with previous studies,16---19 our study confirms
hat physical education classes are positively associ-
ted with adequate PA among adolescents. Indeed, a
ross-sectional study with Estonian adolescents, using
ccelerometry to monitor physical education classes, found
hat adolescents had greater PA engagement than peers who
         

       

      

       

id not take physical education classes. A similar study also
easured PA level during physical education classes and
aily PA amount,17 and highlighted that adolescents were
ore physically active when having more physical educa-
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and country.
country.

ion classes, compared with their counterparts.17 Among
razilian adolescents, a study also suggested that partici-
ating in more physical education classes was more likely
ith adequate PA.24 Indeed, the authors found that hav-

ng physical education classes was associated with a higher
evel of PA in both sexes, in adolescents aged 11---19 years.24

ased on previous studies, our study affirms the posi-
ive role of physical education classes in improving the
A level among adolescents. The underlying mechanism
inking physical education classes and PA may be related
o the following plausible interpretations. First, any prac-
ice of PA, regardless of intensity, causes changes in the
erebral cortex and neurophysiological stimulation and can
educe the sensation of fatigue throughout the day, while
mproving mood and the willingness to keep moving.13

nother possible explanation is that physical education
lasses make young people familiar and more confident with
hysical activity, by gaining and developing the knowledge
nd skills for healthy lifestyles.25 Also, physical educa-
       

       

       

      

ion class engagements can deepen the understanding of
he importance of PA,17 which increases the possibility of
ngaging in additional activities out of school. However,
iscerning the actual mechanism linking physical education

5
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Figure 2 Association of physical education classes (≥3 days per week) with meeting the physical activity guidelines estimated by
 
multivariable logistic regression.
 
OR, odds ratio; CI, confidence interval.
 
M ry be  
w

c
s

c
c
t
a
s
c
h
f
t
o
t
t
r
p
H
t

i
c

t
p
a
s
t
P
r
b
c
t
p
i
e
m
c
s
e
l
a

     

         

  

       

       

      

        

       

     

      

          

        

       

        

      

       

       

       

         

         

odels are adjusted for age, sex, food insecurity, and sedenta
ith random effects. 

lasses and PA among adolescents requires further empirical 
crutiny. 

The current study focuses on adolescents from LMICs, 
onfirming the overall relationship of physical education 
lasses and PA, and, indeed, represents a novel inves
igation. A noteworthy finding is that inconsistent with 
dolescents from high-income countries (HICs),16 our study 
uggests that the association between physical education 
lasses and PA is not moderated by sex. Such a relationship 
as been supported by a study that included adolescents 
rom LMICs,16 whilst among adolescents from HICs, the rela
ionship between physical education classes and PA was most 
bvious in male participants.16 A possible explanation for 
hese differences is the discordant strategies and policies 
o promote PA across HICs and LMICs.10,16,24 Indeed, prior 
esearch has observed that governmental actions, plans, and 
olicies to encourage and promote PA are more evident in 
ICs, and some LMICs fail to have any government policies 
o increase PA, especially in the school environment.9 
       

        

      

        

The present study found that there was a moderate 
nconsistency in the relationship between physical edu
ation classes and PA across LMICs. This finding suggests 
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havior. The pooled estimate was calculated by meta-analysis


hat, despite a significant positive relationship between 
hysical education classes and PA, the relationship varies 
cross countries. To our knowledge, this is the first 
tudy to investigate the between-country differences in 
he relationship between physical education classes and 
A, among adolescents. Our results indicated that the 
ole of physical education classes on PA promotion may 
e dependent on each country’s situation. Unsurprisingly, 
orrelates/determinants of PA in different populations (mul
iple countries) may vary greatly;26,27 therefore, the roles of 
hysical education classes on PA may have relatively lower 
mportance in explaining the variance. Although physical 
ducation classes have been encouraged as a vehicle to pro
ote PA, and some countries have made physical education 

lasses as a mandatory session in the school environment, 
ome additional or unknown factors may also influence the 
ffects of physical education classes on PA promotion (e.g. 
acking facilities for physical education classes).28 Addition
lly, different countries have specific policies on physical 
       

        

      

         

ducation classes, which would exert an impact on the 
ffectiveness of physical education classes. For example, 
he quality of physical education classes is lower to promise 
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ctive time during the classes, and knowledge for active
ifestyles would not be conveyed. These physical education
lasses may not be a way for PA promotion. However, this
ssumption goes beyond our research findings.

imitations, strengths, and future research

lthough the present study represents a significant addi-
ion to the literature, the findings of this study should be
nterpreted with caution, in light of some inherent study
imitations. First, owing to the nature of the cross-sectional
tudy design, we cannot fully address the causality between
hysical education classes and PA among adolescents. Sec-
nd, this study used self-reported measures to collect data
n physical education classes and PA, which is subject
o recall bias and may be a barrier to explore the rela-
ionship between physical education classes and PA among
dolescents.29 Third, our study only includes a few con-
rol variables, which could influence our research findings.
ndeed, such a limitation is attributable to sample size. If we
ncluded more control variables, some adolescents would be
xcluded, because they did not report the information on
ome control variables. Future research should address the
tudy limitations for more robust evidence on the roles of
hysical education classes on PA promotion among adoles-
ent populations in LMICs. Notwithstanding the limitations
utlined above, the strengths of this study should be appre-
iated. We included the largest sample and data, from a
ultinational perspective, on physical education and PA in

MICs. Therefore, the research findings may have wider gen-
ralizability, which probably could be applied in global PA
romotional efforts among adolescents. However, when gen-
ralizing the research finding, contextual differences and
autions should be mentioned carefully. Given the prelimi-
ary evidence from this study, the role of physical education
lasses impacting on PA must be further expanded. Future
ublic health interventions or initiatives should consider
hysical education classes in health promotions for adoles-
ents in LMICs.30

onclusion

his study offers multi-national evidence of the association
etween physical education classes and PA among a large
ample of adolescents from LMICs. Our study also stresses
he importance of physical education classes in increasing PA
n adolescents. However, the association of physical educa-
ion classes and physical activity among adolescents across
ifferent LMICs varies. Future longitudinal studies should
onfirm the veracity of the associations reported in this
tudy. Nonetheless, with the incumbent evidence from the
urrent study, when designing PA interventions for adoles-
ents based on physical education classes, specific factors
f each country should be taken into consideration.
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