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Abstract: Objective: To explore the associations between physical education attendance and mental health indicators. Methods: Using data from the Global Student Health Survey, the frequency of physical education attendance, suicidality-related indicators, loneliness, bullying, and anxiety were all assessed using a standardized self-reported questionnaire. Multivariable logistic regression was used to estimate the association between physical education attendance and mental health-related indicators. Results: The study included 276,169 participants from 71 countries (47.3% males, aged 11–18 years old). After controlling for sex, age, food insecurity, close friends, physical activity, sedentary time, others’ help, and parents’ understanding, physical education attendance was not significantly associated with suicidal attempts, suicidal ideation, and anxiety. However, compared with no physical education attendance, individuals attending physical education for 1, 2, as well as 5 or more days had significantly reduced odds/ratios of suicide; only 2 days of physical education attendance was associated with a lower odds ratio for suffering from loneliness. Even 1 day of physical education was associated with not being bullied by others. Conclusion: This study suggests that physical education attendance may not have an effective role in reducing mental health illnesses in children and adolescents. Future studies are encouraged to corroborate or negate our research discoveries by using better and further improved study designs.
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1  Introduction

Mental health problems, such as depression or anxiety disorders, have been and remain serious public health crises across the entireworld. Recent data shows that 792 million people in the world suffer from mental health disorders [1]. Specifically, 264 million and 284 million people are experiencing depression and anxiety disorders, respectively [1]. Among adolescents, it is much of the same. A global survey demonstrates that among 5–17 years old children and adolescents, the prevalence of mental health disorders was 6.7% [2]. In particular, 6.2% and 3.2% of them suffered from depression and anxiety, respectively. In China, a survey showed that about one in five Chinese children and adolescents experienced depression symptoms [3,4], and the proportions ranged from 10% to 50% in different regions [4]. Similarly, in the US, Ghandour et al. recently reported that 7.1% and 3.2% of children and youth had present anxiety or depression diagnoses, separately [5]. These data show that mental health problems are a serious public crisis across the planet. Considering that many adult mental health disorders begin in adolescence [6], adolescent mental health problems should be addressed in timely, thorough and effective manners.

To reduce the burden of mental health problems in adolescents, it is highly recommended to increase the physical activity (PA) levels of adolescents, as convincing evidence has confirmed the inverse association between PA and mental health problems, suggesting the protective effects of PA on mental health [7,8]. For example, a study based on Chinese adolescent samples indicated that sufficient PA was associated with lower risks of depression and anxiety symptoms [9]. Higher levels of PA participation in adolescents were also associated with lower levels of depression symptoms in Norwegian adolescents [10]. Associations between increased PA and decreased depression symptoms have been supported by evidence from systematic reviews [7,10]. McMahon et al. examined the association between PA engagement and anxiety and depression symptoms among adolescents from many European countries and found more frequent PA linked with lower scores of anxiety and depression [11]. These studies have informed all interested parties that sufficient PA could play an important role in reducing the likelihood of developing mental illness in adolescents.

As there are various modalities of PA, exploring the associations between different forms of PA and mental health outcomes is an interesting and worthwhile research question. These studies can provide evidence to design and implement more efficient and feasible interventions to reduce the burdens of mental health problems in adolescents. For example, there is evidence that more daily active travel behaviors were associated with lower odds of depression symptoms [12,13]. Recent studies also suggested that muscle strengthening exercises or activities were associated with better mental health indicators [14–16]. Owing to the varied settings of PA, more explorations are encouraged on the associations between various kinds of PA and improved mental health or the addressing of mental illness in young people [7]. Such investigations would be beneficial to design efficient mental health interventions incorporating PA or similar activities.

Physical education, as an essential component of PA for adolescents, occurred daily or frequently in school-aged children and adolescents in many countries (e.g., at least 3 times per week in China). As an approach to increasing PA, physical education may theoretically improve mental health or reduce the possibility of developing mental illness in adolescents. However, to date, very few studies have investigated the association between physical education and mental health indicators and generated inconsistent results.

When aggregating data from different research, a study using the meta-analytical method found no association between physical education and mental health in adolescents. In contrast, another recent systematic review and meta-analysis concluded that school-based physical activities may reduce anxiety, improve resilience and well-being, as well as increase positive mental health in children and adolescents [17]. In addition to the major research gap that studies investigating the roles of physical education on mental health indicators are limited, some other research gaps remain to be addressed.

First of all, multi-national studies assessing the association between physical education and mental health indicators are lacking. By using samples from various countries, it is conducive to increasing the generalizability of research findings on this topic. Second, previous studies investigating the association between physical education and mental health indicators have omitted some important confounders, like behavioral factors (e.g., physical activity and sedentary behavior). Adding these confounders is of great importance to more accurately study the association between physical education and mental health indicators. In order to address these gaps mentioned above across the literature, this study aims to explore the association between physical education and mental health indicators using data from multiple countries across the world. This study can inform physical education-related policies in different countries, as well as programs aimed to prevent or intervene in mental health problems among adolescents.

2  Methods

2.1 Study Survey and Participants

To achieve the research aim of this current study, public and available data from the Global School-Based Health Survey (GSHS) jointly supported by the World Health Organization (WHO) and the US Center for Disease Control (CDC) was used. The GSHS was a population-based questionnaire survey project that aimed to investigate risk behaviors and understand their influencing factors in adolescents across the world. More than 100 countries have been participating in this ongoing global survey project. The GSHS utilizes a standardized study design and sampling strategy to construct a nationally representative adolescent sample in each participating country. More details on the GSHS study methodology can be accessed at the website of the WHO (https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-school-based-student-health-survey/methodology) and the CDC (http://www.cdc.gov/gshs). All study participants filled up a standardized questionnaire in the local language to report their information on the variables assessed. The ethics approval from the ministry of education or health of each participating country was provided prior to the GSHS data collection. Only participants and their parents who provided written or verbal consent participated in this survey.

This study was a secondary analysis, which required no additional and specific ethics approval. In our study, we retained the latest dataset of each eligible participating country (some countries participated in multiple rounds of the GSHS survey) where these countries have variables that our study needed. In detail, data for this cross-sectional survey was retrieved from the GSHS website in early March of this year, 2022. Variables of physical education attendance, suicidal ideation, suicidal planning, suicidal attempts, loneliness, anxiety, instances of being bullied, sex, age, food insecurity, number of close friends, days of physical activity, sitting time, others’ help, and parental understanding were included for the final research analysis.

Finally, 276,169 participants of 11–18 years old from 71 countries were included in the current analysis as these participating countries provided data on the included variables after deleting missing cases. The GSHS survey and its associated measures were based on the US Youth Risk Behavior Surveillance (YRBS), which is one of largest health surveys in the world. The rationale and importance of the survey and measures can be accessed by previous materials [18–20], which can support our study theoretically.

2.2 Measures

2.2.1 Physical Education Attendance (Independent Variable)

To quantify the variable of physical education attendance, the question was used: “During this school year, on how many days did you go to physical education class each week?” Answers of this question included: 1 = 0 days, 2 = 1 day, 3 = 2 days, 4 = 3 days, 5 = 4 days and 6 = 5 or more days. In the further analysis, this variable was categorized into 1 = 0 days, 2 = 1–2 days, 3 = ≥3 days, in line with previous research [21].

2.2.2 Mental Health Indicators (Dependent Variables)

According to the availability of variables in the datasets, the current study included the following variables as mental health indicators: suicidal ideation, suicidal planning, suicidal attempting, loneliness, anxiety, and having been bullied. These variables were assessed by self-reported questionnaires under the standardized research protocol and measurement, which can be found in Table 1.
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2.2.3 Covariates

We selected the following variables as covariates in this survey, including sex, age, food insecurity, number of close friends, days of physical activity, sitting time, others’ help, and parental understanding. All these variables were assessed using a self-reported questionnaire which has been confirmed with acceptable validity and reliability [20].

2.3 Statistical Analysis

All the statistical analyses were performed using SPSS version 26.0. Considering the complex survey design of the GSHS, the statistical analysis took sampling weight into consideration in estimating the results of the current study (complex samples module). Descriptive statistics were used to report the characteristics of participants, including prevalence estimates of all the variables included in this study (both unweighted and weighted). A logistic regression model was used to assess the associations between physical education and mental health indicators with covariates adjusted. Results of the logistic regression model were presented in a form of odds ratios (ORs) with 95% confidence intervals (CIs). The statistical significance was set up as p < 0.05 with being two-sided.

3  Results

The demographic information is outlined in Table 2. In total, data from 276,169 children and adolescents were included in the analysis. 51.5% of included participants were female, and most were aged 13–16 years old. The proportions of each level of food insecurity were 49.8% (never), 18.1% (rarely), 21.0% (sometimes), 3.9% (most of the time), and 2.5% (always). In addition, 62.8% of adolescents have 3 or more close friends, and only 6.7% of them have no close friends.
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Referring to the frequency of physical activity, 25.4% of adolescents did not participate in physical activity and only 22.9% of participants spent 5 days or more on physical activity. In terms of daily sitting time, 79.2% of participants spent less than 1 h/day to 3–4 h/day sitting, and 16.9% spend 5–6 h/day to more than 8 h/day sitting. Regarding others’ help, 26.7% of participants reported that they sometimes get help from others; 19.9% and 19.8% reported a higher frequency (most of the time and always); 10.9% and 14.7% of reported a lower frequency (never and rarely). In terms of parental understanding, most participants (21.6%) reported that they never perceived parental understanding. The percentage of the participants who reported “rarely”, “sometimes”, “most of the time”, and “always” were 14.5%, 20.6%, 14.4%, and 20.9%, respectively.

Table 3 displays the prevalence of physical education and mental health outcomes. 21.2% of participants never take part in physical education. The percentage of participating in physical education for 1 day, 2 days, 3 days, 4 days, and 5 or more days were 30.5%, 17.7%, 3.9%, 2.8%, and 17.7%, respectively. Notably, 13.0 of participants reported the presence of suicidal ideation. Furthermore, 12.1% of participants reported that they ever made a suicidal plan and 11.4% have attempted suicide at least one time. In addition, 39.7% of adolescents reported having feelings of loneliness. The percentage of adolescents with anxiety was 32.4%. Notably, 28.4% of adolescents had the experience of being bullied by others.

[image: images]

The associations between physical education and mental health indicators are shown in Table 4. Compared to not attending physical education, participating in physical education for 3 days (OR = 1.02, 95%CI: 0.86–1.21) and 4 days (OR = 1.01, 95%CI: 0.85–1.21) was positively associated with “no suicidal ideation”; participating in physical education for 1 day (OR = 0.92, 95%CI: 0.84–1.00), 2 days (OR = 0.95, 95%CI: 0.85–1.06), and 5 or more days (OR = 0.99, 95%CI: 0.91–1.09) was negatively associated with “no suicidal ideation”. Compared with not attending physical education, participating in physical education for 1 day (OR = 1.23, 95%CI: 1.12–1.35), 2 days (OR = 1.15, 95%CI: 1.1–1.32), 3 days (OR = 1.06, 95%CI: 0.86–1.30), 4 days (OR = 1.15, 95%CI: 0.97–1.37), and 5 or more days (OR = 1.22, 95%CI: 1.11–1.35) were positively associated with “No suicidal plan”. Compared with not participating in physical education, participating in physical education for 2 days (OR = 1.05, 95%CI: 0.94–1.18), 3 days (OR = 1.19, 95%CI: 1.00–1.41), 4 days (OR = 1.13, 95%CI: 0.93–1.38) were positively associated with “no suicidal attempt”; participating in physical education for 1 day (OR = 0.93, 95%CI: 0.84–1.04) and 5 or more days (OR = 0.89, 95%CI: 0.80–1.00) were negatively related to “no suicidal attempt”. Besides, only participating in physical education for 1 day (OR = 1.07, 95%CI: 1.00–1.15) and 2 days (OR = 1.17, 95%CI: 1.06–1.30) were positively associated with “no loneliness”, whereas 3 days (OR = 0.97, 95%CI: 0.84–1.11), 4 days (OR = 0.82, 95%CI: 0.71–0.96), and 5 or more days (OR = 0.93, 95%CI: 0.86–1.01) were negatively related to “no loneliness”. In addition, only participating in physical education for 1 day (OR = 1.06, 95%CI: 0.99–1.13) and 2 days (OR = 1.09, 95%CI: 1.00–1.19) were positively associated with “no anxiety”, 3 days (OR = 0.92, 95%CI: 0.79–1.06), 4 days (OR = 0.90, 95%CI: 0.78–1.04), 5 or more days (OR = 0.95, 95%CI: 0.88–1.02) were negatively related to “no anxiety”. Similarly, only participating in physical education for 1 day (OR = 1.13, 95%CI: 1.05–1.23) and 2 days (OR = 1.10, 95%CI: 0.99–1.23) were positively associated with “not bullied”, 3 days (OR = 0.90, 95%CI: 0.78–1.04), 4 days (OR = 0.80, 95%CI: 0.69–0.93), and 5 or more days (OR = 0.90, 95%CI: 0.82–1.00) were negatively related to “not bullied”.
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4  Discussion

The current study aimed to explore the association between physical education attendance and mental health indicators in adolescents from 71 countries (sample size > 27,0000). Using a large size sample of adolescents, the present study mainly found that physical education attendance was not significantly associated with the selected mental health indicators in this study. Our results may have some practical implications regarding future mental health interventions for adolescents.

The present study mainly found that physical education attendance may not play an essential role in improving mental health indicators. This finding is consistent with a recently published systematic review and meta-analysis, in which the authors found that physical education had no relationship with mental health or mental ill-health [22], such as depression and quality of life. They also explained that the included number of studies that assessed physical education was small (n = 2), which may cause a non-significant association between physical education and mental health indicators.

Our results can support their findings, which implies that physical education attendance may not have the potential to improve mental health in adolescents. These findings are counterintuitive considering that as a related component of physical activity, physical education is expected to improve the mental health of adolescents. However, the current study could not identify significant and negative associations between physical education and various mental health indicators. Although no significant and consistent relationships between physical education and mental health were identified, there is not enough evidence at this stage to conclude that physical education is not associated with mental health [22], as published studies remain scanty. In this regard, future studies are encouraged to explore the association between characteristics of physical education and more indicators of mental health or illness.

Due to the limiting literature on this topic, we cannot provide well-described explanations. Nevertheless, some plausible explanations can be applied to interpret the unexpected research findings in the current study. One of the explanations is that the present study focused on mental illness-relevant outcomes (i.e., suicidal ideation, suicidal plan, suicidal attempt, loneliness, anxiety, and being bullied). We noted that some studies assumed that physical education is associated with mental health indicators [23], especially positive emotional indicators rather than negative emotional ones. Therefore, future research is encouraged to include positive and negative mental health indicators concurrently, and to examine whether differences exist between physical education attendance and the two different significant aspects of mental health.

Besides, in our study, each mental health indicator was measured with one item, which may result in a biased estimation of the association between physical education and mental health indicators. Another possible explanation concerns the measures of physical education attendance. As the current study just measured the days of physical education attendance, some important information on physical education may have been omitted, such as the duration of physical education and activity intensity during physical education. Moreover, participants in this study presented low attendance in physical education, which may be a reason for the non-significant relationship between physical education and mental health indicators.

Although this study did not give positive evidence of physical education in adolescent mental health, it can not be ignored that problems of poor physical and mental health appear more in the young age group in recent decades [24]. Meanwhile, a large number of studies support that the systematic decline of physical activity is also one of the reasons for this trend [25,26]. However, it is worth noting that the crowded school curriculum in some countries, especially Asian countries, physical education receives insufficient attention from school administrators with an evident deficiency in time spent teaching physical education [27,28]. The lack of facilities to meet youth’s needs in sports in the school environment is also another obstacle for students to achieve sufficient physical activities on school days [29]. Given existing evidence on the benefits of physical education and sports in schools [23], a comprehensive school PA program is still worth adopting to play its role in adolescents’ health.

As mentioned above, this study has several limitations. The first limitation is that the data analyzed in the study were of cross-sectional nature. Using this kind of study design cannot draw a causal conclusion, which implies that the direction of association between physical education and mental health indicators remains unaddressed in the current study. The second limitation is self-reported measures to assess physical education and mental health indicators. Self-reported measures are affected by recall bias and social desirability. Third, mental health indicators are merely assessed by single items respectively. This measure would be a barrier to accurately measuring the mental health status of adolescents. Despite these inherent study limitations, some strengths should be mentioned. The first one is the large sample from various countries, increasing the generalizability of our research findings. Moreover, this study is one of the very few studies to investigate the associations between physical education and mental health outcomes, giving more insights into the roles of physical activity in mental health.

5  Conclusion

This study suggests that physical education attendance may not be associated with mental health indicators. However, owing to the limited number of similar studies, it is not conclusive to establish convincing evidence concerning physical education and mental health indicators. Future studies should use more improved study designs to confirm or negate our research findings.
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Table 2: Sample characteristics

n % Weighted %  95%CI

Sex
Male 130746 47.3 51.2 499 52.6
Female 142199 51.5 48.8 474 50.1
Missing 3224 1.2

Age
11 years old or younger 3463 1.3 1.5 1.2 1.8
12 years old 16467 6.0 8.2 74 9.0
13 years old 47673 173 19.0 17.9 20.2
14 years old 60789  22.0 24.0 22.8 252
15 years old 58911  21.3 204 19.4 214
16 years old 45658 16.5 134 123 14.6
17 years old 26067 94 8.8 7.7 10.0
18 years old or older 15219 55 438 40 5.7
Missing 1922 0.7

Food insecurity
Never 137416 49.8 50.6 49.5 51.8
Rarely 50079  18.1 183 17.5 19.2
Sometimes 57917  21.0 249 240 25.8
Most of the time 10881 39 3.6 33 39
Always 6909 25 26 23 29
Missing 12967 4.7

Number of close friends
0 18471 6.7 6.2 59 65
1 32559  11.8 12,5 11.8 133
2 40154 145 145 13.7 153
3 or more 173424 62.8 66.8 65.2 683
Missing 11561 4.2

Physical activity (per week)
0 days 70028 254 30.2 294 31.1
1 day 54894 199 225 21.8 232
2 days 37614  13.6 13.0 12.5 13.5
3 days 25829 94 8.1 7.8 84
4 days 15412 56 4.7 45 50
5 days 14524 53 41 3.8. 43
6 days 7116 26 24 21 27
7 days 41454  15.0 15.0 142 158
Missing 9298 34

Sitting time (per day)
Less than 1 h 85238 309 36.5 353 377
lto2h 82003  29.7 333 32.7 34.0
3to4h 51466 18.6 17.4 16.6 18.1
5to6h 21106 7.6 6.2 59 6.6
7to8h 8325 3.0 24 22 27
More than 8 h 17497 63 4.1 39 44
Missing 10534 3.8

Others’ help
Never 30228 109 11.9 1.1 127
Rarely 40641 147 14.6 14.1 152
Sometimes 73823  26.7 31.2 30.1 323
Most of the time 54829 19.9 229 22.1 237
Always 54745  19.8 194 18.8 20.1
Missing 21903 7.9

Parental understanding
Never 59787  21.6 229 223 236
Rarely 39955 145 154 149 16.1
Sometimes 56782  20.6 25.0 243 257
Most of the time 39841 144 169 16.3 17.5
Always 57621 209 19.8 19.1 20.5

Missing 22183 8.0
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Table 1: Selected measures of mental health indicators of this study

Variables Questions Code

Considered During the past 12 months, did you ever seriously 1= Yes

suicide consider attempting suicide? 2=No

Make a suicide  During the past 12 months, did you make a plan 1= Yes

plan about how you would attempt suicide? 2=No

Attempted During the past 12 months, how many times did 1=1 or more times

suicide you actually attempt suicide? 0=0 times

Loneliness During the past 12 months, how often have you 1= Sometimes, most of the time,
felt lonely? always

0 =Never, rarely

Anxiety During the past 12 months, how often have you 1= Sometimes, most of the time,
been so worried about something that you could always
not sleep at night? 0 =Never, rarely

Bullied During the past 30 days, on how many days were 1 =1 or more times

you bullied?

0=0 times
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Table 3: Prevalence of physical education and mental health outcomes

n % Weighted %  95%CI

Physical education attendance
0 days 58486 212 20.0 18.8 21.2
1 day 84305 305 359 33.6 38.2
2 days 48913 17.7  19.2 17.4 21.1
3 days 10840 3.9 4.8 43 52
4 days 7607 2.8 3.0 2.8 33
5 or more days 48993 177 172 16.5 18.0
Missing 17025 6.2

Suicidal ideation
Yes 35861 13.0 11.60 11.10  12.10
No 216884 78.5 88.40 87.90 88.90
Missing 23424 8.5

Suicidal plan
Yes 33413 12.1  10.60 10.20  11.00
No 213237 772 89.40 89.00 89.80
Missing 29519 10.7

Suicidal attempt
Yes 31346 11.4  11.10 10.50 11.70
No 210761 763  88.90 88.30  89.50
Missing 34062 12.3

Loneliness
Yes 109592  39.7 41.80 40.80  42.70
No 155615 563  58.20 57.30  59.20
Missing 10962 4.0

Anxiety
Yes 89406 324 36.90 36.00 37.80
No 152637 553  63.10 62.20  64.00
Missing 34126 12.4

Bullied
Yes 78499 284  33.60 3250  34.80
No 178405 64.6 66.40 6520 67.50
Missing 19265 7.0
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Table 4: Association between physical education and mental health indicators

No suicidal ~ No suicidal plan ~ No suicidal No loneliness No anxiety Not bullied
ideation attempt
OR  95%CI OR  95%CIL OR  95%CI OR  95%CI OR  95%CIL OR  95%CI
Physical
education
attendance
0 days REF REF REF REF REF REF
1 day 092 0.84 1.00 1.23 1.12 1.35 093 0.84 1.04 1.07 1.00 1.15 1.06 0.99 1.13 1.13 1.05 123
2 days 095 0.85 1.06 1.15 1.01 1.32 1.05 0.94 1.18 1.17 1.06 1.30 1.09 1.00 1.19 1.10 0.99 123
3 days 1.02 0.86 1.21 1.06 0.86 130 1.19 1.00 1.41 0.97 0.84 1.11 092 0.79 1.06 0.90 0.78 1.04
4 days 1.01 0.85 1.21 1.15 0.97 137 1.13 0.93 1.38 0.82 0.71 0.96 0.90 0.78 1.04 0.80 0.69 0.93
5ormore 0.99 091 1.09 122 1.11 135 0.89 0.80 1.00 0.93 0.86 1.01 0.95 0.88 1.02 0.90 0.82 1.00

days

Notes: REF: reference group; OR: odd ratio; CI: confidence interval.
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