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INTRODUCTION 

It is well-established that participating in physical activity (PA) is asso-

ciated with better mental and psychosocial health among adolescents 

[1,2]. Specifically, regularly participating in PA is inversely associated 

with depression, anxiety, stress, and behavioral issues while favorably as-

sociated with self-esteem and cognitive functioning [2]. PA is also associ-

ated with better sleep quality among adolescents [3,4].

Despite the potential benefits of PA on psychological well-being and 

sleep among adolescents, PA levels among South Korean (Korean there-

after) adolescents are low compared to their peers in other countries [5, 

6]. For example, in the Global Matrix 3.0 where report cards on children 

and youth PA from 49 countries were compared, overall PA among Ko-

rean children and adolescents were graded “F”, with only 5.8% of them 

engaging in 60 minutes of moderate- to vigorous-intensity physical ac-

tivity (MVPA) daily [6]. In addition, adherence to the World Health Or-

ganization’s PA guidelines (i.e., accumulating at least 60 minutes of 

MVPA daily) was only 5.9% among a national sample of Korean adoles-
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PURPOSE: This study aimed to examine the associations between participation in physical education (PE) classes and the psychological 
well-being and sleep satisfaction of Korean adolescents.

METHODS: Cross-sectional data from 127,804 Korean adolescents (aged 12–18 years) who participated in the 2016 and 2017 Korea 
Youth Risk Behavior Web-based Surveys (KYRBS) were analyzed. The exploratory variable was the frequency of participation in PE 
classes every week, while the dependent variables included the psychological well-being and sleep satisfaction, as assessed by the 
KYRBS questionnaire. Sex- and grade-stratified logistic regression analyses were conducted to generate the odds ratios (ORs) and 95% 
confidence intervals (CI).

RESULTS: Overall 16.9% of adolescents reported that they did not participate in PE classes while 33.0% reported participating for 
more than three times a week. After adjusting for the academic achievements, family’s economic status, consumption frequency of 
breakfast and highly caffeinated drinks, and physical activity level, a greater participation in the PE classes was found to be associated 
with happiness in a dose-response fashion in both sexes and grades (p<.05). As for stress, participation in the PE classes for more than 
three times a week was associated with less/no stress in boys (OR: 1.16, 95% CI: 1.02–1.31, p<.05) and high school students (OR: 
1.22, 95% CI: 1.03–1.44, p<.05). Moreover, greater participation in the PE classes was associated with a lower odds of reporting sleep 
satisfaction in a linear fashion among high school students.

CONCLUSIONS: More frequent participation in PE classes was associated with the psychological well-being and sleep satisfaction in a 
large sample of Korean adolescents. Increasing the number of mandatory PE sessions is a promising strategy for promoting the psycho-
logical well-being of Korean adolescents.
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cents aged 12 to 18 years based on self-reported data [7]. 

The PA of adolescents occurs in school, and schools is a place of PA 

for adolescents who spend most of their time [8]. Particularly, Korean 

adolescents depend on school-related PA [9]. The number of steps at 

school accounts for 40% of the total number of PA per day [10]. PA 

through physical education (PE) classes provide more than 50% of daily 

MVPA [11,12]. Moreover, after-school PAs at school are found to provide 

up to 50% of PAs to adolescents [10]. In addition, participating in PE 

classes and psychological well-being among Korean adolescents showed 

positive relationships. The more active students participated in PE class-

es, the lower their mental health problems were [13]. More school PA ac-

tivities (e.g., PE classes, organized sports clubs, after-school programs, 

etc.) are positive for mental health such as stress, depression, and suicidal 

attempt [14].

However, given that Korean students spend most of their waking 

hours in schools or private institutions with highly structured daily 

schedules [15], it is important to examine the potential benefits of the 

frequency of participating in PE classes, rather than overall PA per se, to 

the well-being of adolescents. This is also important in that schools can 

provide all students (either active or not) with an equal opportunity to 

be physically active [15,16]. 

With regard to sleep satisfaction, to date, one study reported that par-

ticipating in MVPA is associated with sleep satisfaction among Korean 

adolescents [17]. However, no study has examined associations between 

PE participation and sleep satisfaction in the Korean adolescent popula-

tion. This inquiry is particularly important in the Korean context given 

that Korean adolescents studied most of their waking hours and gener-

ally lack sleep due to important academic workload [18]. For example, in 

typical weekdays, Korean adolescents spend an average 49 hours per 

week (about 40% of their waking hours in a 24-hour period) in school or 

private institution studying [18]. As for sleep, on average 13-15-year-olds 

sleep 7.6 hours and 16-18-year-olds sleep only 5.8 hours per day [18], 

while the recommendation is 8-10 hours per night. When the maximum 

sleep duration is fixed along with other academic schedules within a 24-

hour period for Korean adolescents, it may be more important to target 

the quality of sleep rather than the quantity. 

As the awareness and consensus on the effectiveness of school PE 

such as improving health and harmonious personality through various 

sports activities has been established, school PE curriculum were orga-

nized into 272 hours per year for middle schools, 10 units or more and 6 

semesters for high schools from 2016 [20]. Therefore, the purpose of this 

study was to examine associations between participation in PE classes 

and psychological well-being and sleep satisfaction among a national 

sample of Korean adolescents. We hypothesized that greater participa-

tion in PE classes would be associated with positive psychological well-

being and sleep satisfaction.

METHODS

1. Participants 

This observational, cross-sectional study used the 2016 and 2017 Ko-

rea Youth Risk Behavior web-based Survey (KYRBS) data from a na-

tionally representative sample of Korean middle- and high-school stu-

dents aged between 12 and 18 years. The KYRBS is an annual epidemio-

logical surveillance conducted by the collaboration among the Korea 

Disease Control and Prevention Agency (KDCA), Ministry of Educa-

tion, and Ministry of Health and Welfare to monitor the health and be-

havior of adolescents [21,22].

The KYRBS sampling process is divided into population stratifica-

tion, sample allocation, and sampling stages in order to minimize the 

sampling error. In the first step, the multistage cluster sampling obtains 

nationally representative data. Second, students from 400 middle schools 

and 400 high schools including all the public, private and specialized 

schools in 17 provinces participate in the KYRBS. In the last sampling 

process, stratification variables were used with the primary extraction 

unit as a school and the secondary extraction unit as a class [21,22].

Schools recruited using a multiple stratified cluster sampling design 

proceed with the survey as follows: Identification (ID) numbers were as-

signed to each student by their classroom teachers. Using the assigned 

ID number, each student accessed and completed the self-administered, 

anonymous, web-based survey during a regular class period on the 

KYRBS web page. Online informed consent was obtained from all par-

ticipating students and all data were de-identified. The survey consisted 

of 107 indicators of 117 and 123 questions assessing health and health-

related behaviors and students took approximately 50 minutes to com-

plete. 

The survey protocol was approved by the KDCA Review Board ac-

cording to the Enforcement Rule of the Bioethics and Safety Act. The 

KYRBS questionnaire and detailed methods are available on the KYRBS 

website (http://yhs.cdc.go.kr). 
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2. Instruments

1) Frequency of PE classes

The frequency of participating in PE classes during the past week was 

measured by asking students the following question: “During the past 

seven days, how many times did you participate in PE class?” The four 

response options included “none”, “1 time/week”, “2 times/week”, and 

“≥ 3 times/week”. 

2) Psychological well-being 

Perceived happiness and stress were used to measure psychological 

well-being by asking students the following questions: “On regular days, 

how happy are you?”, and “How stressed are you?” The response options 

ranged from “1” (very happy/very often feel stressed) to “5” (very unhap-

py/not at all stressed). Happiness variable was reverse coded so that lower 

scores reflect being unhappy and higher scores reflect being happy. The 

scores for happiness and stress were then converted into a dichotomous 

variable (“1”=very happy/happy or less/not stressed and “0”=neutral/un-

happy/very unhappy/or neutral/stressed/very stressed). 

3) Sleep satisfaction

Sleep satisfaction was measured by asking students the following 

question: “During the past seven days, did you obtain sufficient sleep in 

order to recover from fatigue?” The response options ranged from “1” 

(very sufficient) to “5” (very insufficient). Consistent with psychological 

well-being variables, the scores were converted into a dichotomous vari-

able (“1”=very sufficient/sufficient and “0”= neutral/insufficient/very 

insufficient).

4) Covariates

Covariates included age, family economic status, academic achieve-

ment, the frequency of breakfast and high-caffeine drink consumption, 

and PA level. These covariates were chosen based on availability in the 

survey and its association with the outcomes [23-27]. An indicator of ad-

iposity was not included as a covariate in this study based on a previous 

study reporting that PA was associated with psychological well-being re-

gardless of body mass index among Korean adolescents [17]. 

3. Statistical analysis 

All analyses were accounted for the sampling weights with the consid-

eration of response rates, clustering, and sampling rates provided within 

the KYRBS dataset. Descriptive statistics were calculated to estimate 

means and standard deviations (M ± SD) for continuous variables, and 

percentages (%) for categorical variables. A ‘participation in PE class’ in-

teraction was tested as the associations between PE classes, psychological 

well-being, and sleep satisfaction may vary by gender and grades [28,29]. 

Indeed, the ‘participation in PE class*gender’ and ‘participation in PE 

class*grades’ interaction on dependent variables was significant (happi-

ness, p=.000; stress, p=.000; sleep satisfaction, p=.000); thus, subsequent 

analyses were stratified by gender and grades. The gender and grade dif-

ferences were used a complex sample analysis for general linear model 

and Rao-Scott chi-square test. Complex sample logistic regression analy-

ses were conducted to generate the odds ratio (OR) and 95% confidence 

interval (CI) with unadjusted and adjusted for psychological well-being 

and sleep satisfaction of the frequencies in PE classes as a reference cate-

gory for those who did not participate in PE classes. All statistical infer-

ences were based on a significance level of p< .05. A p value for a linear 

trend was also calculated to determine if a dose-response association ex-

ists between participation in PE classes, psychological well-being, and 

sleep satisfaction (p-for-trend< .001). All analyses were conducted using 

Complex Samples Procedures in SPSS version 25 (IBM Corp., Chicago, 

IL, USA).

RESULTS 

Of the eligible 132,974, a total of 127,804 adolescents (response rate, 

96.1%) had complete data and included in the analyses. Descriptive char-

acteristics of the participants were shown in Table 1. The mean age of 

the participants was 15.18 ± 0.08 years, with 65,427 boys (51.5%) and 

55,466 middle school students (43.4%). 

Overall, 16.9% of students (13.7% in boys and 20.3% in girls; 14.2% of 

middle school students and 19.0% of high school students) did not par-

ticipate in any PE classes. 33.0% of students were participated in PE 

classes for more than 3 times per week (Fig. 1). Among them, 38.8% of 

boys and 26.7% of girls participated in PE classes for more than 3 times 

per week, indicating a significant gender difference (χ2 =1,534.857, 

p< .001). 55.6% of middle school students and 15.6% of high school stu-

dents were participated in PE classes for more than 3 times per week (χ2 

=12,690.161, p< .001). Proportions of participants feeling happy and less/

no stress, and sleep satisfaction were 66.2%, 20.0%, and 25.1%. The pro-

portion of participants who participated in PA at least 60 minutes for 

more than five days a week was 13.5%. The mean breakfast frequency 

was 5.31 days per week, the high caffeine drink consumption was 1.30 
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times per week, and the mean sleep duration was about 6.27 hours. 

Table 2 shows the gender-stratified associations between participation 

in PE classes, psychological well-being, and sleep satisfaction before and 

after adjusting for covariates. Overall, we observed dose-dependent pat-

terns on the associations between participation in PE classes and happi-

ness. After adjusting for covariates, participating in PE classes for more 

than three times per week was associated with happiness in both boys 

(OR: 1.59, 95% CI =1.42-1.77, p< .05) and girls (OR: 1.32, 95% CI =1.19-

1.46, p< .05). Moreover, greater participation in PE classes was associated 

with higher odds of reporting happiness in a linear fashion in both boys 

and girls (p-for-trend =.000). Participating in PE classes for more than 

three times per week was associated with less/no stress in boys (OR: 1.16, 

95% CI =1.02-1.31, p< .05). The associations between PE classes and sleep 

satisfaction were primarily null. 

Table 3 shows the associations between participation in PE classes, 

psychological well-being, and sleep satisfaction by grade. After adjusting 

for covariates, participating in PE classes for more than three times per 

week was associated with happiness in middle school students (OR: 1.30, 

95% CI =1.16-1.47, p< .05) and high school students (OR: 1.60, 95% CI =  

1.43-1.80, p< .05). Moreover, greater participation in PE classes was asso-

ciated with higher odds of reporting happiness in a linear fashion in 

high school students (p-for-trend =.000). Participating in PE classes for 

more than three times per week was associated with less/no stress in 

high school students (OR: 1.22, 95% CI =1.03-1.44, p< .05). Additionally, 

Table 1. Subject characteristics

Total 
(n=127,804)

Boys 
(n=65,427, 51.5%)

Girls 
(n=62,337, 48.5%)

χ2 p

Age (yr) (M±SD) 15.18±0.08 15.13±0.10 15.22±0.09 68.796 .471
School grade 47.506 .457

Middle school 43.4 44.7 42.1
High school 56.6 55.3 57.9

Participation in PE class 1,534.857 <.001
None 16.9 13.7 20.3
Once a week 20.0 17.1 23.1
Twice a week 30.1 30.4 29.8
≥3 times a week 33.0 38.8 26.7

Happiness 334.986 <.001
Very happy/happy 66.2 69.4 62.8
Very unhappy/unhappy/neutral 33.8 30.6 37.2

Stress 1,566.667 <.001
Not/less stressed 20.0 25.9 13.8
Very stressed/stressed/neutral 80.0 74.1 86.2

Sleep satisfaction 1,486.906 <.001
Very sufficient/ sufficient 25.1 31.2 18.5
Insufficient/very insufficient/neutral 74.9 68.8 81.5

Family economic status 253.63 <.001
High 38.2 41.0 35.4
Middle 46.6 44.0 49.4
Low 15.1 15.0 15.3

Academic achievement 48.552 .014
High 38.4 39.4 37.4
Middle 28.6 27.5 29.7
Low 33.0 33.1 32.9

PA level 2,060.199 <.001
<5 days/week 86.9 81.2 92.9
≥5 days/week 13.1 18.8 7.1
Breakfast (days/week) (M±SD) 5.31±0.03 5.43±0.04 5.20±0.04 553.12 <.001
High-caffeine drink 1.30±0.01 1.33±0.01 1.26±0.01 201.283 <.001

Consumption (times/week) (M±SD)
Sleep duration (hr) (M±SD) 6.27±0.04 6.53±0.06 6.01±0.05 2,390.181 <.001

Data are presented as means and standard deviations (M±SD) or percentages (%).
PE, physical education; PA, physical activity; PA level.
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greater participation in PE classes was associated with lower odds of re-

porting sleep satisfaction in a linear fashion in high school students (p-

for-trend =.000).

DISCUSSION 

This study demonstrated that participation in PE classes is associated 

with positive psychological well-being among Korean adolescents. Com-

pared to students who did not participate in any PE classes, those who 

participated in PE classes at least one time per week were more likely to 

be happy and less likely to feel stressed. Further, these associations were 

slightly stronger in boys than girls, and high school students than middle 

school students; however, the strength of the associations was small. 

Overall, our findings suggest that the more PE classes Korean students 

report participating in the better the associations are with psychological 

well-being. That being said, no relationships existed between participa-

tion in PE classes and sleep satisfaction except high school students.  

Positive associations between PE and psychological well-being have 

previously been reported. For example, participation in PE classes was 

associated with higher levels of happiness and lower levels of perceived 

stress and depression in the Korean adolescent population [15,18,30,31]. 

The present study adds to the available evidence on the topic by provid-

ing contextual information on which PA setting may be beneficial to 

psychological well-being among Korean adolescents. School-based PA 

programs can provide the equal opportunity for students to engage in 

structured PA that may supplement to achieve the overall recommended 

PA for numerous health benefits [32]. Furthermore, beyond educational 

benefits such as the acquisition and development of movement skills and 

physical competence, PE can provide a space where students can feel en-

joyment, relatedness, and social support while interacting with a sup-

portive PE teacher and among students themselves [32,33]. Such social 

interactions within PE classes may play a role in the psychological well-

being of adolescents. 

Table 2. Associations between participation in physical education classes, psychological well-being and sleep satisfaction among Korean adolescents by 
gender

Happiness Less/no stress Sleep satisfaction

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)‡

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)‡

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)‡

Boys
PE† participation

None 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
1 time/week 1.27 (1.11-1.47)* 1.26 (1.09-1.45)* 0.92 (0.77-1.09) 0.94 (0.79-1.12) 0.87 (0.77-0.98)* 0.96 (0.85-1.09)
2 times/week 1.52 (1.38-1.67)* 1.41 (1.26-1.57)* 0.97 (0.85-1.11) 0.98 (0.86-1.11) 0.83 (0.74-0.94)* 0.88 (0.78-0.98)*
≥3 times/week 2.03 (1.85-2.23)* 1.59 (1.42-1.77)* 1.21 (1.06-1.37)* 1.16 (1.02-1.31)* 1.08 (0.95-1.23) 0.89 (0.78-1.01)

Girls
PE† participation

None 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
1 time/week 1.19 (1.06-1.35)* 1.19 (1.06-1.34)* 1.00 (0.87-1.14) 1.04 (0.90-1.20) 0.88 (0.76-1.02) 0.95 (0.82-1.10)
2 times/week 1.26 (1.12-1.41)* 1.16 (1.03-1.30)* 1.05 (0.91-1.21) 1.02 (0.88-1.18) 0.90 (0.78-1.04) 0.89 (0.76-1.02)
≥3 times/week 1.62 (1.47-1.79)* 1.32 (1.19-1.46)* 1.19 (1.05-1.34)* 1.02 (0.88-1.17) 1.29 (1.13-1.47)* 0.95 (0.84-1.08)

OR, Odds Ratio; 95% CI, 95% Confidence Interval.
†PE=Physical education.
‡Adjusted for age, academic achievement and family economic status, the frequency of breakfast and high caffeine drink consumption, and physical activ-
ity level.
*p<.05.

Fig. 1. Proportions of Korean adolescents participating in physical educa-
tion classes per week (n=127,804).
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Another explanation for the better psychological well-being among 

participants reporting greater participation in PE classes could be due to 

the PA-associated changes in the central catecholamine system, that is, 

changes in β-endorphins and/or norepinephrine levels that can lead to 

more positive emotions while reducing pain [34-37]. These neurotrans-

mitters, which produce feelings of well-being, may act as a mood en-

hancer during and post PA [37]. Given these, we may speculate that par-

ticipation in PE classes is mediated by a psychological function and in 

turn acts as a buffer against stressful events [38] such as studying for 

prolonged hours. Indeed, recent evidence suggests that breaking up pro-

longed sitting can be beneficial to health and well-being [39]. However, it 

is important to note that, in our study, only a high dose of PE classes 

participation was associated with the less/no stress indicator. These re-

sults may indicate that whereas a minimum dose of PE can be beneficial 

to adolescents feeling happy, more doses of the PE exposure would be 

required for adolescents to attenuate their daily stress level.  

No associations were observed in the relationship between participa-

tion in PE classes and sleep satisfaction after adjusting for covariates in 

our study except high school students. The decrease in sleep satisfaction 

in high school students as the frequency of participants in physical edu-

cation classes increases could be interpreted as high school students have 

relatively less sleep time and less time in physical education classes than 

middle school students. In addition to the covariates selected in this 

study, more in-depth analysis is needed, such as selecting and modifying 

additional variables-smoking and drinking that are more suitable for ad-

olescents. It may also be suggested that the physical activity through PE 

classes strength, type, and participation time presented in the survey in 

this study fell short of the threshold level for a positive change in subjec-

tive sleep satisfaction [40]. This is contradictory to the majority of studies 

that have suggested that PA is associated with sleep satisfaction among 

adolescents in different countries [40-42] as well as in Korea [18,43]. The 

previous studies showed that high-intensity and/or vigorous physical ac-

tivity (VPA) was associated with favorable sleep patterns and less sleep 

complaints [41,42]. Furthermore, even if the frequency of participating 

in school PE classes was high, the degree of fatigue recovery through 

sleep had been negative [43]. According to the literature, associations be-

tween VPA and sleep satisfaction could be explained by two mecha-

nisms-physiological and biological changes. First, VPA has been shown 

to increase cortical blood flow, endorphin release, and epinephrine and 

norepinephrine synthesis in the short term [44]. Second, VPA may posi-

tively contribute to increasing the volume of slow-wave sleep while re-

ducing stage-2 sleep, and decreasing sleep-onset latency, which all may 

result in better efficiency of sleep [18,41]. No association between PE 

participation and sleep satisfaction may be due to the fact that in PE 

classes most PAs occur at moderate-to vigorous intensity rather than 

vigorous intensity [18,42]. Another possible explanation of our findings 

between PE participation and sleep satisfaction is that perhaps sleep sat-

isfaction may be more closely related to PA outside of PE and/or screen 

Table 3. Associations between participation in physical education classes, psychological well-being and sleep satisfaction among Korean adolescents by 
grade

Happiness Less/no stress Sleep satisfaction

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)‡

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)‡

Crude OR 
(95% CI)

Adjusted OR 
(95% CI)‡

Middle school students
PE† participation

None 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
1 time/week 1.26 (1.11-1.42)* 1.23 (1.08-1.40)* 0.99 (0.83-1.18) 0.98 (0.82-1.17) 0.87 (0.77-0.98) 1.21 (1.06-1.39)
2 times/week 1.21 (1.07-1.37)* 1.11 (0.99-1.26) 1.02 (0.88-1.18) 1.00 (0.87-1.14) 0.83 (0.74-0.94) 1.09 (0.98-1.22)
≥3 times/week 1.48 (1.33-1.65)* 1.30 (1.16-1.47)* 1.17 (1.04-1.32)* 1.09 (0.97-1.22) 1.08 (0.95-1.23) 1.00 (0.91-1.11)

High school students
PE† participation

None 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
1 time/week 1.29 (1.15-1.45)* 1.23 (1.09-1.38)* 1.00 (0.86-1.16) 0.99 (0.87-1.13) 0.86 (0.75-0.97)* 0.84 (0.74-0.95)*
2 times/week 1.48 (1.34-1.63)* 1.35 (1.21-1.49)* 1.15 (1.01-1.29)* 1.04 (0.93-1.17) 0.90 (0.79-1.04) 0.83 (0.72-0.96)*
≥3 times/week 1.81 (1.63-2.01)* 1.60 (1.43-1.80)* 1.52 (1.32-1.75)* 1.22 (1.03-1.44)* 0.97 (0.85-1.10) 0.81 (0.71-0.93)*

OR, Odds Ratio; 95% CI, 95% Confidence Interval.
†PE=Physical education.
‡Adjusted for gender, academic achievement and family economic status, the frequency of breakfast and high caffeine drink consumption, and physical 
activity level.
*p<.05.
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time behaviors rather than PE [42,45]. Given this, future researches on 

PE/PA and sleep satisfaction are needed because sleep is affected by vari-

ous factors such as depression, anxiety, screen time, smoking and drink-

ing [44,46].

Regardless of potential benefits of PE participation on psychological 

well-being shown in our study, PE classes often get replaced by self-di-

rected study time for other important subjects in the competitive educa-

tion environment of Korea [17]. In addition, Korea adolescents do not 

exercise hard even during insufficient PE classes [45]. Given that Korean 

children scored the lowest in the happiness scale among children in 22 

countries for the past seven years [47,48], our findings on the potential 

benefits of participating in PE classes on psychological well-being pro-

vides further justification for increasing mandatory PE classes per week. 

According to the most current regulation associated with PE in Korea, 

middle schools are mandated to deliver 4 hours of PE per week while 

compulsory PE for middle school students is 272 hours per year. That 

being said, it is unknown if these regulations associated with mandatory 

PE are actually being delivered in schools [49].  

In addition to increasing quantity, improving the quality of PE should 

also be considered simultaneously. In particular, gender is a major corre-

late of PA among Korean adolescents [50]. In a systematic review on cor-

relates of PA among girls, gender discrimination and gender stereotypes 

by PE educators, and gender-biased teaching and evaluation methods 

have been identified as major barriers to PA [51]. This may explain the 

stronger associations between PE classes, psychological well-being, and 

sleep satisfaction in boys than girls shown in our study. It is also noted 

that the current PE programs in Korea may not appropriately represent 

the needs of female students [52]. Therefore, the development of future 

PA promotion strategies within a PE setting should be gender-specific. 

Furthermore, like gender differences, grade differences were also clearly 

indicated in this study, with high school students participating in school 

PE classes having higher subjective happiness and less stress than middle 

school students. This special nature of Korean education system, which 

values academic performance, could be explained as trying to get rid of 

the stress of high school students, especially through PAs in PE classes in 

school [29]. Securing high school PE classes, which are replaced by self-

study hours or other major subjects - Korean, English, and math classes, 

is especially essential in high schools, where the burden of studying is 

heavier than in middle schools [29].

The major strength of our study is the use of a large and nationally 

representative sample. However, this study has limitations that should be 

acknowledged. We were unable to test causality due to the nature of the 

cross-sectional design of the KYRBS. Research with stronger study de-

signs and/or more robust measures is required to confirm our findings. 

Another limitation is the use of self-administered questionnaires. The 

questions are subjective and simple, and the measurement errors that 

occur in the response process cannot be excluded [25]; however, the 

KYRBS questionnaire is known to be valid and reliable over time [53]. 

Nonetheless, the association between PE participation and sleep satisfac-

tion observed in our study may be due to the fact that sleep satisfaction 

was measured using a single item. Given the importance of sleep that 

makes up healthy 24-hour movement behavioral patterns [54], and its 

significant implications to overall health and well-being [55], compre-

hensively measuring different aspects of sleep behavior. Furthermore, it 

is unknown how much PA was performed by students during PE classes; 

thus, we are not able to confirm whether the observed associations are 

due to actual PA or other factors. It is also noteworthy that residual con-

founding by unmeasured variables (e.g., diet quality, screen time) is al-

ways a possibility in observational studies. 

CONCLUSION 

Our findings suggest that, primarily, participating in PE classes more 

frequently is positively associated with psychological well-being among 

Korean adolescents, regardless of family economic status, academic 

achievement, the frequency of breakfast and high-caffeine drink con-

sumption, and PA level. School is a key environment in which most Ko-

rean adolescents spend a large portion of their waking hours during 

weekdays [52,56]. Not only PE classes in school plays a key role in im-

proving adolescents’ health, but also PE classes could lead adolescents to 

be active and establish physically active lifestyle [30].

Given this, emphasizing the importance of PE and increasing manda-

tory PE classes per week, as well as providing quality PE may be a first 

step toward promoting psychological well-being among Korean adoles-

cents. In addition, more research is required to elucidate whether partici-

pating in PE classes do not have any implications to sleep satisfaction 

that either confirms or rejects our findings.
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