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Abstract: Background: The purpose of this study was to evaluate the associations between demo-
graphic characteristics, lifestyle factors and school-related conditions, and symptoms of mental
health problems in Norwegian upper secondary school students following the COVID-19 pandemic.
Methods: In this cross-sectional study design we used a binary logistic regression model to evaluate
potential associations between the predictors and dependent variable. Results: The following six
predictors had a statistically significant impact on symptoms of mental health problems; gender
effect of being a girl (p < 0.001), self-perceived body image (p < 0.001), sleep problems (p < 0.001),
dietary habits (p = 0.033), school satisfaction (p = 0.013), and satisfaction with physical education
(PE) class participation (p = 0.025). Conclusions: Being a girl was associated with a 315% higher
probability of reporting symptoms of mental health problems than boys, whereas one unit increase
in sleep problems showed a 192% higher probability of symptoms of mental health problems. Fur-
thermore, a one unit increase on the respective beneficial predictors’ scales was associated with the
following percentage having a lower probability of reporting symptoms of mental health problems;
self-perceived body image (59%), dietary habits (58%), school satisfaction (82%), and satisfaction with
PE class participation (68%).

Keywords: lifestyle factors; school well-being; physical education; mental health; high school
students

1. Introduction

A sound mental health and well-being are crucial for the individual’s perceived
quality of life, as well as for a population’s health in general [1,2]. Although they are
often not detected until adulthood, most mental problems occur in early adolescence [3],
making this a crucial period for the development of positive mental health [4]. According
to recent estimates, approximately 14% of 10-19-year-olds experience a mental health
problem worldwide [5]. Based on the ever-increasing incidence worldwide [6], with a
worrying deterioration among adolescents in middle- and high-income countries during
recent decades [7] that has been further exacerbated in recent years due to the COVID-19
pandemic [8,9], improving people’s mental health and wellbeing has been identified as an
important public health goal [10].

The most common mental health problems among adolescents are generalized anxiety
and depression [11,12]. The consequences of depression and anxiety at a young age can
impair their development through lower educational attainment, result in dropping out of
school, impair their social relationships, and increase the risk of substance abuse, mental
health problems, and suicide [12].

Previous research has identified various factors with relevance for mental health prob-
lems in adolescents, including gender [13], socioeconomic inequalities [14], being obese [15],
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academic performance and academic pressure [16], physical activity level [17,18], social
media use [12], dietary habits [19,20], and substance use [21]. However, the effects of the
proposed preventive measures related to these various factors can be considered relatively
modest given the ever-increasing incidence of mental health problems among adolescents.

School satisfaction refers to a student’s subjective cognitive appraisal of the quality
of his or her school life and can be linked to the construct of quality of life [22]. Given
that adolescents spend a large amount of time in school, school is considered a suitable
arena to promote adolescent mental health and wellbeing [10,23]. Furthermore, physical
education (PE) in school is recognized as a main tool for health promotion, and a focus on
the students’ subjective experiences rather than on improving skill mastery and physical
fitness is recommended for an internalization of physical activity behaviours associated
with lifelong health [24]. In accordance with the Norwegian Education Act § 9A-2, all
students are entitled to a good physical and psychosocial environment conductive to health,
wellbeing and learning [25]. With the aim of promoting sound physical and mental health
among students, as well as giving them opportunity to make responsible life choices, the
Norwegian Directorate for Education and Training in 2020 also introduced the interdisci-
plinary topic ‘Public health and life skills” in the new National K-12 curriculum [26], but
effects of this measure are still poorly documented.

The purpose of this study was to evaluate associations between demographic char-
acteristics, lifestyle factors, and school-related conditions, respectively, and symptoms of
mental health problems in Norwegian upper secondary school students. In this connection,
we would like to put forward the following hypotheses that we wish to examine; (1) Girls
experience symptoms of mental health problems to a greater extent than boys, (2) Frequent
contact with friends is associated with less symptoms of mental health problems, (3) Stu-
dents with a positive body image have a lower risk of reporting mental health problems
than those who report body image dissatisfaction, (4) Students who score high on school
satisfaction and/or PE satisfaction are associated with lower risk of reporting symptoms of
mental health problems, compared to those who perceive dissatisfaction, and (5) Students
with good sleep quality and/or who engage in a healthier lifestyle, either through regu-
lar physical activity and/or a healthy diet, experience fewer symptoms of psychological
problems, compared to those with low sleep quality and/or have a less healthy lifestyle.

2. Materials and Methods
2.1. Study Design

A cross-sectional electronic survey was conducted to collect data on students’ per-
ceived symptoms of mental health problems and potential associative demographic charac-
teristics, lifestyle factors, as well as self-rated and school-related wellbeing. Data collections
were handled by questionnaires created with nettskjema.no, survey solution developed
and hosted by the University of Oslo (nettskjema@usit.uio.no). Electronic survey method
was chosen for a more efficient access to the students, to enable geographically dispersed
distribution for best possible representativeness and low operating costs.

2.2. Recruitment of Participants

Prior to the survey itself, a categorization of all 420 Norwegian upper secondary
schools was carried out, with the aim of inviting a proportionately equal number of schools
based on the population sizes in the 11 counties, as well as an equal proportion of schools
with general study programmes and vocational study programmes, respectively. In this
distribution process, we ended up with a total of 265 schools (varying from 18 to 44 in each
county), corresponding to approx. 65% of all Norwegian upper secondary schools. A short
e-mail invitation was sent with brief information about the study and ethical approval to
principals, with a request to provide feedback within 3 weeks on whether the school wanted
to participate in the survey or not. Out of a total of 265 schools, the 7 (3%) representing
6 different counties with scattered geographical location agreed to participate: County 1;
2 schools, n = 71 (14%) and n = 29 (6%), respectively, County 2; 1 school, n = 128 (10%),
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County 3; 1 school, n = 39 (13%), County 4; 1 school, n = 44 (6%), County 5; 1 school, n = 42
(6%) and County 6; 1 school, n = 57 (6%). Out of the remaining schools, 212 (80%) did not
respond to the inquiry, 41 (15%) refused to participate, and, finally, 5 (2%) initially said yes
but still did not participate.

2.3. Survey Development and Validation

As mentioned above, the survey comprised questions covering the following five main
topics; (i) symptoms of mental health problems, (ii) demographic characteristics (gender,
anthropometric data, socioeconomic status, social contacts/friends and study programme
affiliation), (iii) lifestyle factors (sleep problems, leisure physical activity (PA) level and
dietary habits), (iv) self-perceived body image, and (v) school satisfaction and satisfaction
with PE class participation.

2.3.1. Symptoms of Mental Health Problems

The Hopkins Symptoms Check list (HSCL-25) is a comprehensive, systematized,
semi-directed, clinically self-administered questionnaire and the specificity compared with
clinical interview is robust, i.e., between 0.78 and 0.88, with an associated reliability (Alpha
de Cronbach) between 0.87 and 0.97 [27]. The HSCL-25 consists of the main question:
‘Assess how much each symptom has been a nuisance or inconvenience to you in the last
14 days’, with 25 statements related to mental health and the associated four response
categories; ‘not at all’ (1), ‘a little’ (2), ‘quite a bit’ (3), and ‘extremely’ (4). The statements in
this questionnaire were as follows: ‘Headaches’, “Worrying to much about things’, ‘Feeling
tense’, ‘Difficulties falling asleep’, ‘Loss of sexual interest’, ‘Nervousness or shakiness’,
‘Feeling blue’, ‘Crying easily’, ‘Feeling fearful’, ‘Feeling low in energy’, ‘Feeling everything
is an effort’, ‘Feeling lonely’, ‘Feeling hopeless about the future’, ‘Heart pounding or racing’,
‘Blaming yourself for things’, ‘Feeling no interest in things’, ‘Faintness, dizziness’, ‘Suddenly
scared for no reason’, ‘Restless can't sit still’, ‘Feelings of worthlessness’, ‘Feelings of being
trapped or caught’, ‘Poor appetite’, “Trembling’, ‘Spells of terror or panic’, and “Thoughts
of ending your life’. The average score is calculated by dividing the total sum by 25. An
average score of 1.75 or above is an indication of significant mental problems or impaired
mental health [28].

2.3.2. Demographic Characteristics

The introductory questions dealt with gender (girl or boy), and the anthropomet-
ric data height (cm) and weight (kg), which were converted to body mass index (BMI)
according to the following formula: BMI = kg/m? [29].

Social contacts/friends were measured by the question ‘How often do you spend time
with good friends? Do not count on members of your own family” with the following six
response categories; ‘I have no good friends’ (1), ‘less often than every year’ (2), ‘sometimes
ayear’ (3), ‘almost every month, but not weekly’ (4), “almost every week, but not daily’ (5),
and “almost on a daily basis’ (6) [30]. Due to a relatively small number of responses to the
two first categories, i.e., ‘I have no good friends” and ‘less often than every year’, those two
categories were merged with category 3 (‘sometimes a year’), implying that a total of four
categories were included in the analyses.

Study programme affiliation was measured by the question ‘On which study pro-
gramme are you affiliated?” with the 16 following response categories; ‘Sports and Physical
Education’ (1), ‘Art, Design and Architecture’ (2), ‘Media and Communication’ (3), ‘Music,
Dance and Drama’ (4), ‘Education Programme for Specialization in General Studies” (5),
‘Building and Constructing’ (6), ‘Electrical and Computer Technology’ (7), ‘Hairdresser,
Flowers, Interior and Exposure Design’ (8), ‘Crafts, Design and Product Development’ (9),
‘Health and Youth Development’ (10), ‘Information Technology and Media Communication’
(11), “Agriculture, Fishing and Forestry” (12), ‘Restaurant, Food and Beverages’ (13), ‘Sales,
Service and Tourism’ (14), “Technology and Industrial” (15), ‘Supplementary Studies Quali-
fying for Higher Education’ (16) [31]. Due to the varying number of categories answered,
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the original study programmes were recoded into two main categories based on criteria of
either being (i) Programme for General Studies (n = 285), or (ii) Vocational Studies (n = 125).

2.3.3. Lifestyle Factors

Self-reported sleep problems during the past three months were assessed using the
following four single-items derived from a modified version of the Karolinska Sleep Ques-
tionnaire [32]: (i) ‘how often did you have problems falling asleep?’, (ii) "how often did
you wake up too early and could not fall asleep again?’, (iii) ‘how often did you wake up
several times and were unable to fall asleep again?’, and (iv) ‘how often was your sleep
poor and disturbed?’ [33]. The disturbed sleep score was ranged on 5-point Likert scale
comprising the following options: ‘never’ (1), ‘rarely’ (2), ‘sometimes’ (3), ‘very often’ (4),
and ‘always’ (5). High scores represent poorer sleep. Based on the Cronbach’s Alpha
estimate for the four sub-questions corresponding to « = 0.83, the total score, i.e., the sum
of the four subscales divided by 4, was used in the further statistical analyses.

The level of leisure physical activity (PA) was measured by the International Physical
Activity Questionnaire (IPAQ short) [34]. The questions include both frequency (number of
days per week) and time consumption (hours and minutes) for the following three different
intensity levels; walking, moderate, and high. The participants’ energy consumption was
calculated based on rest level (equivalent to 1 metabolic equivalent (MET), with the follow-
ing values used for the three respective intensity levels: walking = 3.3 METs, moderate PA
=4.0 METs and vigorous PA = 8.0 METs. Using these values, four continuous scores are
defined: walking MET-minutes/week = 3.3 x walking minutes x walking days moderate
MET-minutes/week = 4.0 X moderate-intensity activity minutes x moderate days vigorous
MET-minutes/week = 8.0 x vigorous-intensity activity minutes x vigorous-intensity days.
Total physical activity MET-min weekly consumption is calculated according to the follow-
ing formula: MET level x frequency (number of days) x duration (hours and minutes).
Based on these estimates, participants are then categorized into the three physical activity
categories, low (<600 METs), moderate (600-2999 METs), and high (>3000 METs) [34].

Dietary habits were measured through the following question ‘How would you evalu-
ate you own dietary habits?” with the following four response categories; ‘unhealthy’ (1),
‘quite healthy’ (2), ‘very healthy’ (3), and ‘I don’t know’ (4) [35]. Due to that the response
category ‘I don’t know’ did not represent a meaningful level in the logistic analysis model,
those responses were set to ‘missing values” and excluded from the analyses (n = 12).

2.3.4. Self-Perceived Body Image

Self-perceived body image is a complex construct comprising thoughts, feelings,
evaluations, and behaviours related to one’s body [36]. The question was derived from Pisa
2018 Wellbeing questionnaire [37] with the following wording: “Thinking about yourself,
how much do you agree with each of the following statements?” ‘I like my look just the
way it is’, ‘I consider myself to be attractive’, ‘I am not concerned about my weight’, ‘I
like my body’, and ‘I like the way my clothes fit me’. Each of the statements comprised
the following five response categories; ‘Strongly disagree’ (1), ‘Disagree’ (2), ‘Agree’ (3),
‘Strongly agree’ (4) and ‘I don’t have an opinion’ (5). Due to that the response category ‘1
don’t have an opinion” did not represent a meaningful value in the calculation of averages,
those responses were set to ‘missing values’ (ranging from n = 10 to n = 24 for the respective
five statements) and excluded from the analyses. Based on the Cronbach Alpha estimate
for the five sub-questions corresponding to « = 0.90, the total score, i.e., the sum of the five
subscales divided by 5 was used in the further statistical analyses.

2.3.5. School Satisfaction and Satisfaction with Physical Education (PE) Class Participation

Satisfaction related to school and satisfaction with PE class participation was measured
using the two following questions; (i) ‘In general, how do you thrive at school today?” and
(ii) ‘In general, how do you thrive during PE class participation?’. Each of the two questions
comprised the following four response categories; ‘poor’ (1), ‘not very good’ (2), ‘good’ (3),
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and ‘very good’ (4). Due to a relatively low number of responses to the first category “poor’
for both questions, this category was merged with the second category ‘not very good’,
implying that a total of three categories were included in the analyses.

2.4. Statistical Analyses

All statistical analyses were performed using SPSS version 28.0 [38]. To be able to
evaluate the associations between the independent predictor variables and the dependent
variable we used a binary logistic regression analyses [39]. Prior to the analyses, standard
assumption testing, including multicollinearity, outliers, variance, and linearity, were
performed and approved. An average score of 1.75 or above was used as an cut-off
value and an indication of significant mental problems, or impaired mental health [28],
i.e., the following coding was performed; 0 = no (symptoms of mental health problems),
and 1 =yes (symptoms of mental health problems). Furthermore, for evaluating any
associations between self-perceived body image and school satisfaction and satisfaction
with PE class participation, respectively, Spearman’s rank correlation coefficient (rho) [40]
was used. The correlation value, which varies between —1 (strong negative correlation)
and 1 (strong positive correlation) and with 0 as an indication of no correlation, was further
evaluated based on Cohen’s effect sizes; i.e., small correlation (r = 0.10 to 0.29), moderate
correlation (r = 0.30 to 0.49), and strong correlation (r = 0.50 to 1.0) [41].

3. Results
3.1. Demographic Characteristics

Out of the total number of participants in this study (n = 410), the total average age
was 17.6 £ 1.4 years, 256 (62.4%) were girls, and the total average body mass index (BMI)
was 22.6 4 3.5 kg/m? (Table 1). The proportion of students at the three different grade
levels was as follows; upper secondary level 1 (1st year): n = 171, upper secondary level 2
(2nd year): n = 147, and upper secondary level 3 (3rd year): n = 92.

Table 1. Descriptive statistics by gender for age, anthropometric data, average score on the dependent
variable ‘symptoms of mental health problems’ (HSCL-25) (measured on a ratio scale), as well as
average score for the predictor variables measured at either ratio or ordinal level. The p-values refer
to the gender differences.

Boys (n =154) Girls (n = 256) Total (n = 410)

Characteristics Mean SD Mean SD Mean SD p-Value
Age (years) 17.7 1.5 17.5 1.4 17.6 1.4 0.468
Height (cm) 180.4 7.0 166.6 6.2 171.8 9.3 <0.001
Weight (kg) 73.7 13.9 63.0 10.5 67.1 13.0 <0.001
BMI (kg/m?) 22.6 3.6 22.7 3.3 22.6 35 0.797
HSCL-25 (1-4) 1.51 0.46 2.04 0.63 1.84 0.62 <0.001
Body image (1-4) 291 0.69 2.50 0.77 2.65 0.77 <0.001
Sleep problems (1-5) 2.26 0.81 2.54 0.86 243 0.85 0.002
Leisure PA level (1-3) 2.08 0.77 2.01 0.67 2.04 0.71 0.360
Dietary habits (1-3) 1.86 0.55 1.80 0.48 1.82 0.51 0.249
School satisfaction (1-3) 2.30 0.57 2.16 0.64 2.21 0.62 0.033
Satisfaction PE (1-3) 2.46 0.64 2.13 0.70 2.25 0.70 <0.001
Social contacts/friends (1-4) 3.03 0.91 2.85 0.81 2.92 0.85 0.045

3.2. Associations between the Predictors and Symptoms of Mental Health Problems

A binary logistic regression analyses was performed to assess the impact of a number
of factors on the likelihood that the students would report that they had symptoms of
mental health problems. The model comprised nine independent variables (gender, self-
perceived body image, sleep problems, leisure physical activity level, dietary habits, social
contacts/friends, study programme affiliation, school satisfaction, and satisfaction with PE
class participation). The full model containing all predictors was statistically significant x>
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(15, n = 340) = 186.40, p < 0.001, indicating that the model was able to distinguish between
students who reported and did not report a mental health problem. The model as a whole
explained between 42% (Cox & Snell R square) and 56% (Nagelkerke R square) of the
variance in symptoms of mental health problems, and correctly classified 80% of cases. As
shown in Table 2, six of the independent variables made a unique statistically significant
contribution to the model (gender, self-perceived body image, sleep problems, dietary
habits, school satisfaction, and satisfaction with PE class participation). The strongest
predictor of reporting symptoms of mental health problems was gender, i.e., being a girl
(OR =4.15,95% C12.22,7.76, p < 0.001). This indicate that girls were four times more likely
to report having symptoms of mental health problems (HSCL-25 score > 1.75), compared
to the boys when all other factors in the model are controlled for. The second strongest
predictor was sleep problems (OR =2.92, 95% CI1.91, 4.48, p < 0.001), indicating that one
unit increase in perceived sleep problems (on a 5-point scale) lead to an almost three times
higher likelihood of reporting symptoms of mental health problems. The next significant
predictor was self-perceived body image (OR = 0.41, 95% CI 0.26, 0.65, p < 0.001), indicating
that for every unit increase in self-perceived body image (on a 4-point scale), the students
were 0.41 times (59%) less likely to report having symptoms of mental health problems.
The students’ dietary habits did also have a significant impact on the dependent variable,
i.e., those reporting having a quite healthy diet were 0.42 times (58%) less likely to report
having symptoms of mental health problems than those reporting unhealthy dietary habits
(OR = 0.42, 95% CI1 0.19, 0.93, p = 0.033). Furthermore, the analyses revealed that both
students’ school satisfaction (OR = 0.18, 95% CI 0.05, 0.70, p = 0.013), as well as satisfaction
with PE class participation (OR = 0.32, 95% CI 0.12, 0.87, p = 0.025), had a significant impact
on the likelihood of reporting symptoms of mental health problems. This implies that
students who reported the highest satisfaction level (very good) on the questions related to
school satisfaction and satisfaction with PE class participation, respectively, were 82% and
68% less likely to report having symptoms of mental health problems compared to those
reporting the lowest level of satisfaction (poor/not very good).

Table 2. Results from the binary logistic regression analyses.

Predictor Variables

95% CI for Exp(B)

B S.E. Wald Df Sig. Exp(B) Lower Upper

Gender 1.423 0.319 19.897 1 <0.001 4.151 2221 7.760
Study programme affiliation —0.454 0.339 1.797 1 0.180 0.635 0.327 1.234
Body image (1-4) —0.897 0.236 14.389 1 <0.001 0.408 0.257 0.648
Sleep problems (1-5) 1.072 0.218 24.242 1 <0.001 2.921 1.907 4.477
Leisure PA level 0.310 2 0.857

Leisure PA level (1) 0.174 0.428 0.166 1 0.683 1.191 0.515 2.753

Leisure PA level (2) 0.003 0.490 0.000 1 0.995 1.003 0.384 2.623
Dietary habits 4.652 2 0.098

Dietary habits (1) —0.871 0.408 4.566 1 0.033 0.418 0.188 0.930

Dietary habits (2) —0.554 0.819 0.457 1 0.499 0.575 0.115 2.861
School satisfaction 7.022 2 0.030

School satisfaction (1) —1.028 0.630 2.663 1 0.103 0.358 0.104 1.229

School satisfaction (2) —1.692 0.682 6.153 1 0.013 0.184 0.048 0.701
Satisfaction with PE participation 5.711 2 0.058

Satisfaction PE (1) —0.593 0.500 1.410 1 0.235 0.553 0.207 1.471

Satisfaction PE (2) —1.145 0.512 5.009 1 0.025 0.318 0.117 0.867
Social contacts/friends 2.501 3 0.321

Social contacts/friends (1) 0.317 0.746 0.181 1 0.670 1.374 0.318 5.925

Social contacts/friends (2) —0.084 0.672 0.016 1 0.900 0.919 0.246 3.432

Social contacts/friends (3) —0.584 0.714 0.669 1 0414 0.558 0.138 2.262
Constant 1.606 1.135 2.003 1 0.157 4.985
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Based on our main statistical model, neither study programme affiliation, leisure PA
level, nor social contacts/friends showed any statistically significant association with the
symptoms of mental health problems (Table 2).

Based on Spearman’s correlation analyses positive relationships were observed be-
tween self-perceived body image and school satisfaction (r (400) = 0.24, p < 0.001) and
satisfaction with PE class participation (r (400) = 0.30, p < 0.001), respectively. In addition, a
Spearman’s correlation analyses were performed between the original dependent variable
(i.e., symptoms of mental health problems on a ratio scale) and self-perceived body image
(r (400) = —0.53, p < 0.001).

4. Discussion

This cross-sectional survey among upper secondary school students aimed to evaluate
potential associations between different adolescent characteristics and symptoms of mental
health problems. The results indicate that both gender, self-perceived body image, sleep,
dietary habits, school satisfaction and students’ satisfaction with PE class participation are
significant predictors of young people’s mental health.

With regards to hypothesis 1, being a girl was associated with a significantly higher
prediction for reporting symptoms of mental health problems compared to boys, which is
consistent with a previous meta-analysis by Nolen-Hoeksma and Girgus (2019), suggesting
that girls aged 15 years and older were twice as likely to experience depression compared to
boys [42]. The reasons for gender differences in mental health problems among adolescents
are not fully understood, and previous research has pointed to both biological gender
differences [43,44], as well as being related to gender perceptions and the socially defined
role of girls and boys, which in many societies exposes them to gender-specific stress
factors [45]. Furthermore, it has been suggested that boys acknowledge their mental health
problems to a lesser extent than girls (who report more internalizing disorders, such as
depression and anxiety) and tend to mask their mental health problems through acting
out behaviour, which can result in externalized difficulties, such as antisocial personality
disorders, substance abuse, and /or addiction [45]. In the context of gender differences,
previous research has also indicated that loneliness is more strongly associated with in-
creased symptoms of depression in girls [46], whereas it is associated with increased social
anxiety in boys [47]. Although our main statistical model did not reveal any significant
associations between social contacts/friends and symptoms of mental health problems (our
hypothesis 2), the post-hoc gender difference analyses revealed a tendency for an impact
in boys whereby those who reported daily contact with friends were 0.12 times (88%) less
likely to report symptoms of mental health problems compared to those who spent time
with friends only a few times a year or never (p = 0.08).

With regards to our hypothesis 3, the logistic regression model, including both boys
and girls, revealed significant associations between self-perceived body image and symp-
toms of mental health problems, which is in accordance with previous studies [48,49].
However, additional post-hoc gender difference analyses revealed that this association only
remained significant for the girls (p < 0.001), whereas only a tendency was observed for the
boys (p = 0.065). In this context, it may be relevant to refer to a previous meta-analysis by
Groesz et al., suggesting that exposure to obvious thin media images leads to a decrease
in body satisfaction among girls under 19 years of age [50]. Furthermore, it is argued that
today’s diet, fitness, and beauty trends shown in reality TV programs and social media can
contribute to unhealthy body perceptions in young people [51]. In this regard, our study
suggests a future focus on preventing body stigma in school, especially among girls, as
well as spreading knowledge about positive health choices. In addition, researchers should
seek to make use of methodological approaches aimed at succeeding with lifestyle changes
related to both diet and physical activity, as well as healthy social media habits [49].

With regards to hypothesis 4, our analyses showed that those who experience a high
degree of school satisfaction and satisfaction with PE class participation, respectively, were
associated with significantly lower odds of having symptoms of mental health problems,
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compared to those who experience a high degree of dissatisfaction. However, in girls,
the post-hoc gender difference analyses revealed no significant impact of neither school
satisfaction, nor satisfaction with PE class participation on symptoms of mental health
problems, whereas those associations increased in boys. Although our observations are
not directly comparable to previous studies, it may be of relevance to point out that
previous research on motivation for PE have suggested that boys tend to have higher
motivation/satisfaction with PE class participation compared to girls. For instance, by
way of boys receiving more positive feedback than girls, and boys being more likely to
choose their preferred physical activities compared to girls. [52,53]. In terms of school
satisfaction, a large international time trend study among 15-year-old students carried out
between 2002-2018 showed a flattening of the gender differences recorded in the early
2000s (i.e., in a period when more girls liked school a lot than boys) as a result of more
boys liking school a lot [22]. In contrast, the latter study revealed an increase in perceived
school pressure among girls, which is in line with research showing that school burnout
is more prevalent among girls compared to boys [54]. This emphasizes the importance of
the teachers knowing their responsibilities and having the ability to facilitate teaching and
provide feedback in such a way that it is perceived as meaningful and motivating for the
students regardless of gender.

Although our findings are supported by previous research that suggest a positive
association between school satisfaction and sound mental health [55-57], only a limited
number of studies have evaluated the association between perceived satisfaction with PE
class participation and mental health [58]. In this context, a previous meta-analysis that
focused only on PE participation (not satisfaction), found no evidence for a relationship
between PE participation and mental health [59]. However, given the significant associ-
ation between symptoms of mental health problems and self-perceived body image [60],
which was also derived from our main statistical model (Table 2) and supported by a
strong negative correlation (r (400) = —0.53, p < 0.001), it may be appropriate to include
that according to a previous structured review, it has been suggested that PE may play
a potentially beneficial role in future body image school-based interventions [61], which
seems reasonable considering that previous research has shown a positive relationship
between school satisfaction and self-perceived body image [62,63]. Such a relationship was
otherwise supported by our study through Spearman’s correlation analyses that showed
moderate positive relationships between self-perceived body image and both school satis-
faction (r = 0.41, p < 0.001) and satisfaction with PE class participation (r = 0.31, p < 0.001),
respectively. This underscores the importance of encouraging PE teachers to promote a
healthy body image among young people through motor and sports activity programs and
planning social guidelines to improve students’ self-perceived body image [64].

Finally, with regards to hypothesis 5, our study showed a significant association be-
tween a higher prediction of reporting symptoms of mental health problems in students
who have experienced sleep problems, which is consistent with previous research [65,66].
Moreover, it is suggested that there is a bidirectional relationship between the two condi-
tions, in which either can be a cause or result of the other [67], which, based on our study
design, is difficult to identify, however. Furthermore, the excessive use of social media has
been suggested as a mediator for lower sleep quality in adolescence [68]. Although we lack
information to support this relationship, this is also probably a contributing factor in our
target group. Given that sleep quality has been shown to be important in terms of students’
mental health, but also their cognitive capacity and school performance [66,69,70], our
finding is nevertheless an important confirmation of the importance of increasing students’
self-awareness around sufficient sleep to prevent mental health problems and maximize
their school performance.

In comparison to those perceiving their dietary habits as unhealthy, students in the
category ‘quite healthy” were 58% less likely of reporting symptoms of mental health prob-
lems, which is in accordance with previous research suggesting such a relationship [20,71].
The association between symptoms of mental health problems and dietary patterns may
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be the result of several potential mechanisms, including biological links and psychosocial
explanations [72]. However, as unhealthy eating is associated with the maintenance of a
pro-inflammatory state [73], inflammation has been proposed as a leading theory to link
diet and mental health symptoms, especially depressive symptoms [74].

Our study indicated no associations between leisure PA level and symptoms of mental
health problems, which was somewhat surprising given that previous meta-analyses and
structured reviews have suggested that physical activity may be beneficial for children and
adolescents’ mental health, while sedentary time on the contrary has been associated with
increased risk for mental health problems [75,76]. A potential explanation for the lack of
impact of leisure PA level on symptoms of mental health problems in our binary logistic
regression model may be related to the fact that the study was conducted shortly after
the reopening of society following the COVID-19 pandemic, i.e., a period of documented
decrease in physical activity among children and adolescents [77], however, it is important
to emphasize that this is only based on speculation.

Limitations

The limitations of the study are the use of cross-sectional design that do not allow
us to establish any cause-and-effect relationship, as well as the use of self-reported data.
Furthermore, the use of single-item measures for some of the predictor variables constitutes
a potential limitation as these questions provide limited knowledge about the reliability of
the measurements. An additional weakness is our limited knowledge of the invited schools
and the characteristics of the non-participating students. Finally, it should be mentioned
that the relatively modest response rate could potentially affect the representativeness of
the study.

5. Conclusions

This study among Norwegian upper secondary school students confirms that mental
health problems are significantly more prevalent among girls than among boys. Fur-
thermore, the results indicate a significant association between the symptoms of mental
problems, sleep problems, and dietary habits, as well as in relation to dissatisfaction with
body image, school life in general, and physical education class participation.
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