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Background: The prevalence of young people not adhering to the World Health Organization (WHO) physical
activity guidelines is high, especially among students in vocational education and training, compared to fellow
peers. Also, low levels of mental health have been found in this group, however, to a lesser degree than peers in
general education. As positive mental health aspects have more generally been found to be associated with
increased likelihood of physical activity in young people, this study examined the association between mental
health and physical activity among Danish students in vocational education and training. Methods: Students in
vocational education and training (N¼ 5277, mean age 24.3 years, range 15.8–64.0 years) responded to a national
representative survey assessing four aspects of mental health (well-being, self-efficacy, self-esteem and life sat-
isfaction) and physical activity. Physical activity was dichotomized as adherence to the WHO minimum guidelines
or not. Logistic regression was used to examine if each mental health aspect was associated with physical activity
in crude and adjusted models. Results: A positive dose–response association was found between all aspects of
mental health and adherence to WHO physical activity guidelines. However, the association between self-esteem
and physical activity was modified by gender, with a dose–response relationship found only among males.
Conclusions: Higher levels of positive mental health were associated with better odds of achieving WHO physical
activity guidelines in a dose–response-manner. Prospective studies are needed to further elucidate the causal
relationship between mental health and physical activity. Future interventions must pay attention to differential
gender effects.
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Introduction

P
hysical activity (PA) has many health benefits. In the short term,
PA can promote well-being as well as prevent musculoskeletal

pain and obesity.1,2 In the long term, regular PA can reduce prema-
ture non-communicable disease morbidity and mortality.3 The
World Health Organization (WHO) recommends that individuals
aged 18–64 engage in at least 150 weekly minutes of at least
moderate-intensity physical activity or 75 weekly minutes of
vigorous-intensity physical activity (VPA) or an equivalent combin-
ation of moderate-to-vigorous physical activity (MVPA).4 However,
around one in four Europeans aged 18–64 years old does not achieve
the minimum PA guidelines.5 In general, a larger proportion of
young adults meet the guidelines than older adults,5,6 but many
are still not meeting the WHO PA guidelines. In Denmark, 30%
of students in vocational education and training (VET-students) do
not meet the WHO minimum PA guidelines,7 while in general
upper secondary education the corresponding percentage is 12–
16%.8 A similar pattern exists in other Scandinavian countries
with students in general upper secondary education being signifi-
cantly more physically active than students in vocational secondary
education.9–11 Vocational education and training (VET) is a
practice-oriented education that gives students the competences to
handle skilled jobs after graduation. The relatively high proportion
of VET-students who are insufficiently physically active is both
problematic for the individual due to the consequences related to

inactive lifestyle listed above and also for the society as chronic
disease costs attributable to inactivity will eventually be incurred.12

There is limited research on understanding PA among VET-students
that might inform interventions in this sector.

One important individual correlate of PA is psychological factors
and broader mental health.6,13 Mental health is a multidimensional
construct as defined by WHO: ‘. . .a state of well-being in which an
individual realizes his or her own abilities, can cope with the normal
stresses of life, can work productively and is able to make a contri-
bution to his or her community’.14 Mental health consists of both
hedonic (feeling good, e.g. positive emotions and life satisfaction)
and eudaimonic dimensions (functioning well, e.g. managing every-
day challenges, sensing meaning in life and having close social rela-
tionships), thus, it is more than the absence of mental disorders.15–17

No agreed best practice to measure mental health exists, but there is
a growing consensus that measuring mental health requires aspects
of both dimensions.15 Therefore, this article includes both hedonic
aspects of mental health (life satisfaction and self-esteem), a eudai-
monic aspect (self-efficacy) and a multidimensional measure (men-
tal well-being). Collectively, we refer to them as positive mental
health.

Mental health aspects are linked to uptake or maintenance of
health-promoting behavior including PA,13,16 among them self-
efficacy is a consistent determinant of PA in adults.6 However,
most evidence regarding mental health correlates of PA is limited
by the many different definitions of mental health and PA.13
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In Denmark, the mean age of VET-students is 23.9 years,18 similar to
the sample in this article, making them comparable in relation to age
with college or university students. Among college or university
students life satisfaction is positively associated with leisure time
PA in a dose–response manner,19 while stress and depressive symp-
toms are negatively associated with meeting MVPA guidelines.20

Many previous studies among adolescents or young adults have
focused on how adherence to PA guidelines may impact mental
health with assumptions that PA is a health-promoting behavior
that may improve mental health or that PA is a way to increase
social interaction and increase mental health.2 Kimiecik16 suggests
the link between mental health and health behaviors including PA is
likely to be dynamic and reciprocal. A recent study among shows
that insufficiently physically active emerging adults have higher odds
for not experiencing high mental health, both when it is measured
solely as the hedonic dimension, the eudaimonic dimension and as a
multidimensional measure.17 This is in line with others’ studies
among college and university students showing that students who
either meet the MVPA or VPA guidelines have lower odds of per-
ceived stress, mental distress symptoms or social isolation21–23 and
higher odds of experiencing happiness, personal well-being and
mental well-being.22,23 Regardless of directionality, the existing evi-
dence suggest a positive association between positive mental health
aspects and adherence to PA guidelines. If this applies to VET-
students too, one might expect they have low levels of positive men-
tal health as the group has a high prevalence of not meeting WHO
PA guidelines. Preliminary Danish representative surveys show,
however, identical shares of high positive mental health aspects,
such as life satisfaction, self-esteem and self-efficacy among VET-
students and students in general upper secondary education,7,8 des-
pite the prevalence of inactive VET-students being double the one
among peers in general upper secondary education. This made us
question whether an association between positive mental health and
PA exists among VET-students. To our knowledge, only two stud-
ies11,24 have investigated this association among VET-students. Both
studies found, to some extent, a positive association between posi-
tive mental aspects and PA.11,24 Given the relative high prevalence of
insufficiently physically active VET-students and the paucity of stud-
ies investigating mental health correlates of PA within this popula-
tion, it is relevant to further investigate if positive mental health is
associated with meeting WHO PA guidelines among VET-students.
The aim of this study is to investigate if four mental health measures
are associated with adherence to WHO PA guidelines among Danish
VET-students.

Methods

Context

VET refers to different subsectors of the education system across
Europe.24 This article defines VET as secondary education as in
Denmark, where VET is structured as a dual apprenticeship system
in which students alternate between school-based learning and
company-based training. In Denmark, the 100þ different programs
offered are structured into four main educational programs: (i)
food, agriculture and hospitality, (ii) administration, education
and business service, (iii) care, health and pedagogy and (iv) tech-
nology, construction and transportation.25 Most educations are
offered at two levels: VET-normal, where students achieve a jour-
neyman’s certificate, and VET-higher, where students also achieve a
general secondary education diploma. Duration of the VET in
Denmark is usually 4 years (range: 2–5.5), but longer for VET-
higher.25 Admission to Danish VET requires completed compulsory
school. In 2020, 20% of VET-students entered VET directly after
compulsory school,26 while many of the students entered later in
life. Hence in 2020, only 32% of the Danish VET-students were aged
15–19 years,27 which is lower than the European average of 50%
aged 15–19 years participating in initial-VET.28

Data collection

Data for this cross-sectional study were obtained from the Danish
Health and Well-being Survey in VET schools 2019 (Health-VET
2019) assessing lifestyle behaviors, mental and general health
among a national representative sample of VET-students.7 Data
were collected in Spring 2019 using an electronic survey, which
took around 45 min to answer. In accordance with Danish Data
Protection Agency rules and regulations,27 students were informed
of the voluntary nature of the survey and that their responses may
be used for research and statistical purposes. They consented to
participate before answering the survey and were given oral and
written information that at any time they could withdraw. In
Denmark, no ethical approval of the study was needed.28 Of the
invited VET schools, 68% agreed to participate. At participating
schools all students present at the day of data collection were
invited to participate. The estimated student response rate was
95%. It is not possible to calculate the exact response rate due to
lack of information on (i) number of total enrolled students at the
VET school and (ii) the number of student who were absent as they
were apprenticed to a company.7 For more information on sam-
pling see Reference.29

Measures

Physical activity

PA was measured as adherence to the WHO minimum PA guide-
lines using the Nordic Physical Activity Questionnaire-short
comprising two open-ended questions of the weekly duration
of MVPA and VPA. This measure is validated to monitor adher-
ence to WHO PA guidelines among �16 years Danes.30 MVPA
above 35 h/week and VPA above 21 h/week was classified as miss-
ing.30 Moreover, improbable answers on PA (e.g. shorter dur-
ation of MVPA than of VPA alone) were coded as missing. In
analyses, PA was defined as adherence to WHO minimum guide-
line or not.

Hedonic aspects of mental health: self-esteem and life
satisfaction

Self-esteem was measured by level of agreement with the state-
ment: ‘I am good enough the way I am’.7 Responses were on a
five-point-scale: strongly agree/agree/neither agree nor disagree/
disagree/strongly disagree. Self-esteem was categorized into high
(strongly agree/agree), moderate (neither agree nor disagree) or
low (disagree/strongly disagree). Self-esteem is considered a he-
donic aspect, which is in line with how it is used in the Danish
version of the Health Behaviour in School-aged Children study.31

Life satisfaction was measured by a simplified version of the
Cantril Ladder.32 Life satisfaction is commonly considered a he-
donic aspect of mental health.19 Students were shown a scale from
0 to 10 and asked to respond to the question: ‘At the scale 10
indicates the “best possible life” and 0 “the worst possible life” for
you. Where on the ladder do you feel you stand at the moment?’
Life satisfaction was included as a continuous variable in analyses
and dichotomized into high (score �6) or low (score �5) in the
descriptive analysis.

Eudaimonic aspect of mental health: self-efficacy

General self-efficacy was measured by a single item: ‘How often can
you manage the things you decide to do?’7 and responses were
measured on a five-point-scale: very often/often/sometimes/rarely/
never. Self-efficacy was categorized into high (very often/often),
moderate (sometimes) or low (almost never/never). Self-efficacy is
considered a eudaimonic aspect as it encompasses a belief in one’s
capabilities to do what is required to manage a situation,33 reflecting
a resilience resource to positive functioning.

234 European Journal of Public Health



Multidimensional measure: mental well-being

Mental well-being was assessed using the short version of Warwick–
Edinburgh mental well-being scale (SWEMWBS), which consists of
seven items comprising both hedonic and eudaimonic aspects of
mental health during the last 14 days.34 Responses were given on a
five-point scale: never/almost never/sometimes/often/very often.
The categories were slightly altered from the validated ones to
make them comparable to categories used in other Danish youth
surveys. The score on each item was summed to an overall score and
then scored using the recommended conversion table.35 Mental
well-being was included as a continuous variable in the analyses,
and categorized into high, moderate and low in the descriptive ana-
lysis using mean 61SD as cut points.

Demographic and educational factors

Gender and age were included as covariates as they have been seen to
influence mental health7,33 and PA.6 Information on gender and age
was extracted from the unique Danish civil registration number
(CPR-number) assigned to all Danish citizens or self-reported in
case of missing data on CPR-number. Gender was coded binary
(male/female) and age continuous. The following educational fac-
tors were included as covariates as results of a preliminary study7

indicate that they may confound a potential association between
positive mental health and PA. VET-specific information on the
four main educational programs and the two educational levels
was obtained from the survey and categorized in accordance with
terminology of the Danish Ministry of Education. Data on location
of VET schools was based on the address of each school and cate-
gorized into the five geographic regions of Denmark.

Data analysis

Adherence to WHO PA guidelines by demographic and educational
factors and mental health was inspected using v2-tests. A dropout
analysis was conducted to compare students without information on
PA to students included in this study. Associations between each
aspect of mental health and adherence to WHO PA guidelines were
analyzed using logistic regression with adherence to the guidelines as
the outcome variable. Unadjusted odds ratios (OR crude) and
adjusted odds ratios (OR adjusted) with 95% confidence intervals
(95% CI) were reported. Linearity of mental well-being and life
satisfaction was examined separately in logistic regression including
a squared version of each variable. A significant quadratic associ-
ation between life satisfaction and WHO minimum PA guidelines
appeared; hence the adjusted association will be presented graphic-
ally. Analyses were adjusted for gender, age, main educational pro-
gram, educational level and location of the VET school. Interactions
between gender and each aspect of mental health were examined in
each adjusted model. Gender-specific OR are presented for signifi-
cant interactions. All statistical analyses were performed in SPSS
Statistics version 25 using a significance level of 0.05.

Results

This study is based on the Health-VET 2019 (n¼ 6239). Students
were excluded if they had missing data on PA (n¼ 870), gender
(n¼ 23) or age (n¼ 69) leaving a subsample of 5277 students
included in this study. A dropout analysis showed a lower mean
score of mental well-being among students who were excluded
due to missing PA data compared to those included (23.4, SD: 4.3
vs. 24.0 SD: 4.0; P< 0.001), and more boys were non-responders
than girls (15.9% vs. 11.4%; P< 0.001). However, no difference was
found regarding the distribution of self-efficacy, self-esteem, life sat-
isfaction or age.

Descriptive results on the study population are shown in table 1.
Just over half were male (54.4%), with a mean age of 24.3 years (SD:
9.2). A total of 70% of students achieved the WHO minimum PA

guidelines. Table 1 also shows the percentage of students attaining
the WHO minimum PA guidelines by demographic and educational
factors and level of mental health. Within each category of mental
health, the highest proportion of students adhering to PA guidelines
is among students having the highest level of mental health. Male
students are more likely to be sufficiently physically active than
females. The proportion of students meeting WHO minimum
guidelines differs significantly across the five Danish regions. The
distribution of the remaining covariates did not differ significantly
among students who met the minimum guidelines and students who
did not.

Table 2 shows the crude and adjusted associations between posi-
tive mental health and meeting the WHO minimum PA guidelines.
In both crude and adjusted analyses, positive mental health is asso-
ciated with PA in a positive dose–response manner among VET-
students. Thus, higher levels of positive mental health are associated
with higher odds of meeting the WHO minimum PA guidelines.
This is the case for self-efficacy and mental well-being, but the
associations between self-esteem and life satisfaction and PA are
complex. First, gender modifies the association between self-
esteem and PA, with self-esteem only being associated with adher-
ence to WHO minimum PA guidelines among male students.
Secondly, life satisfaction is only associated with WHO minimum
PA guidelines until it reaches a certain level (see figure 1), indicating
a threshold effect. Thus, students with lower levels of life satisfaction
would have increased benefits through PA if their level of life satis-
faction is elevated, whereas this is not the case for students already
reporting high life satisfaction.

Discussion

This article explored whether positive mental health is associated
with achieving WHO PA guidelines among Danish VET-students,
and whether these associations were moderated by gender. Overall,
positive mental health was associated with PA in a dose–response
manner. An exception was the association between self-esteem and
PA as it was modified by gender, and the association was only seen
among males.

Despite the high prevalence of non-adherence to WHO PA
guidelines among the Danish VET-students and a relative high
proportion of students scoring high on positive mental health,
we found a positive dose–response association in accordance
with the exiting evidence among college and university stu-
dents.22,23 Thus, the association seems robust across students
with different socioeconomic status (SES). This may reflect a com-
mon characteristic as VET-students internationally more often
have parents with low SES than other students.36 This is also the
case in Denmark.18 Moreover, the association seems robust across
the teenager to young adult age group as the Danish VET-student
population is relatively old (mean age 24 years) relative to the
younger VET-students included in previous studies (mean age
17–18 years). Despite differences in either age or SES the findings
of this article are in line with previous findings, e.g. we showed
self-efficacy was associated with PA like a study showing a com-
bined measure of self-efficacy and perceived behavioral control was
correlated with MVPA among VET-students.11 Furthermore, our
results indicate a dose–response relationship between self-efficacy
and PA, which is consistent with findings of a population-wide
study among adults aged �16 years old.37 Regarding life satisfac-
tion, our results are somewhat similar to findings of a large study
showing a dose–response association between life satisfaction and
leisure time PA among university students.19 However, the mag-
nitude of the association did not level off with increased level of life
satisfaction, as we found. To our knowledge, no other study has
shown a similar association between life satisfaction and adherence
to PA guideline. Our curvilinear dose–response association is,
however, in accordance evidence on associations between PA
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volume and some health outcomes, showing that the relative health
benefits diminish at higher levels of PA.38

As mentioned earlier, many cross-sectional studies have found PA
to be a correlate of mental health, results in line with our findings.
University students adhering to WHO minimum PA guidelines have

higher odds of happiness and personal well-being than students with
lower levels of PA.22,23 Moreover, university students’ level of MVPA
is associated with mental well-being in dose–response manner,23 as
we found. As such, this article adds to a growing body of literature
suggesting that positive mental health is associated with PA in young

Table 1 Characteristics of students’ demographic and educational factors, mental health and PA (n, %) and percentage adhering to WHO
minimum PA guidelines in each subgroup, N¼5277

Distribution of characteristic n % Percentage adhering to

WHO minimum PA

guidelines

P

Adhere to WHO minimum PA

guidelines

Yes 3711 70.3 – –

No 1566 29.7 – –

Gender Male 2869 54.4 72.1 0.002

Female 2408 45.6 68.2

Age range: 15.8–64.0 Mean age (SD) 24.2 (9.2) – –

15 to <19 years 2022 38.3 72.1 0.079

19 to 25.9 years 1833 34.7 69.0

�26 years 1422 26.9 69.5

Main educational program Food, agriculture and hospitality 748 14.2 67.2 0.255

Administration, commerce and

business service

901 17.1 71.0

Care, health and pedagogy 1571 29.8 70.5

Technology, construction and

transportation

2057 39.0 71.0

Educational level VET-normal 4287 81.2 69.8 0.066

VET-higher 990 18.8 72.7

Regional location of the VET school Capital Region of Denmark 988 18.7 72.3 <0.001

Region Zealand 885 16.8 70.7

North Denmark Region 723 13.7 62.5

Central Denmark Region 1377 26.1 72.5

Region of Southern Denmark 1304 24.7 70.6

Self-esteem High 3798 71.9 72.2 <0.001

Moderate 1119 21.2 66.9

Low 360 6.8 61.1

Life satisfaction Mean score (SD) 7.3 (1.7) – –

High (score �6) 4453 84.4 71.3 <0.001

Low (score �5) 824 15.6 65.2

Self-efficacy High 4386 83.1 72.1 <0.001

Moderate 817 15.5 63.4

Low 74 1.4 41.9

Mental well-being Mean score (SD) 23.97 (4.03) – –

High (score �28.00) 808 15.3 76.1 <0.001

Moderate (19.95–27.99) 3765 71.3 70.6

Low (score �19.94) 704 13.3 62.2

SD, standard deviation; PA, physical activity; WHO, World Health Organization; P, P-values for v2-test.

Table 2 OR and 95% CI for the associations between mental health and adherence to WHO ‘minimum’ PA guidelines

Crude Adjusteda

OR 95% CI OR 95% CI

Male Female Male Female

Self-esteem High 1 1 1

Moderate 0.78 (0.68–0.90)* 0.71 0.87 (0.58–0.88)* (0.71–1.07)

Low 0.61 (0.48–0.76)** 0.43 0.81 (0.30–0.61)** (0.60–1.09)

Life satisfaction 1.34 (1.13–1.60)* 1.35 (1.13–1.60)*

Life satisfactionb 0.98 (0.97–0.994)* 0.98 (0.97–0.994)*

Self-efficacy High 1 1

Moderate 0.67 (0.57–0.79)** 0.67 (0.57–0.79)**

Low 0.28 (0.18–0.45)** 0.28 (0.17–0.44)**

Mental well-being 1.05 (1.03–1.06)** 1.05 (1.03–1.07)**

PA, physical activity; WHO, World Health Organization.
a: Adjusted for gender, age, main educational program, educational level and regional location of the VET school.
b: Squared life satisfaction, see figure 1 for graphical presentation.
*: P<0.05;
**: P<0.001.
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adults, and more specifically among an understudied group, namely
VET-students.

Approximately 70% of the Danish VET-students met WHO min-
imum PA guidelines with males being more likely to adhere than
females. Compared to studies investigating populations of young
adults, this is a high proportion meeting the guideline.
Particularly considering that PA declines with increasing age and
that the Danish VET population is generally older than VET-
students in many other European countries. For example, in a rep-
resentative sample of Irish university students 64.3% of the students
met WHO minimum PA guidelines, with males being more likely to
meet the guidelines than females.22 A similar pattern occurred
among Swiss VET-students, of whom 52.6% met PA guidelines.39

As PA is measured similarly across these studies, this cannot explain
the different results. More likely, our finding reflects a true differ-
ence in PA in these populations.

A strength of this article is the examination of different aspects of
mental health, representing both the hedonic (self-esteem and life
satisfaction) and the eudaimonic (self-efficacy) dimension of mental
health as well as a multidimensional measure (mental well-being) as
correlate of adherence to WHO PA guidelines. We have shown how
each of these mental health dimensions and multidimensional meas-
ure were associated with adherence to the WHO minimum PA
guidelines. Moreover, we ran an additional analysis with the
WHO upper limit PA guidelines of 300 min of MVPA as the out-
come and showed overall similar results (see Supplementary tables
S1 and S2). WHO recently updated the PA guidelines to specify a
range of 150–300 min of MPA or 75–150 min of VPA weekly or a
combination of MVPA.38 Our results indicate that students scoring
high on positive mental health have higher odds meeting WHO
guidelines irrespective of whether it is the minimum or upper limit
guidelines compared to students with lower scores on positive men-
tal health.

For self-esteem, we found a gender-specific association with PA,
possibly due to the global operationalization of self-esteem used.
Rosenberg et al.40 emphasize that specific and global self-esteem
are distinct, but related concepts, and specific self-esteem is more
relevant to behavior while global self-esteem is more relevant to
overall mental health.

Further strengths of this study are the examination of associations
between different positive mental health aspects and PA, the large
representative sample of VET-students as an understudied group.
Moreover, the use of validated measures of PA as well as controlling
for demographic and educational factors is strengths. Limitations
are the cross-sectional design making it impossible to determine the
direction of the association. Secondly, information on mental health
and PA are self-reported, which may introduce social desirability
bias. Moreover, the survey included non-validated Danish response
categories of SWEMWBS, which could lead to an overestimation of
mental well-being due to the wording of highest response categories
(very often in our version as compared to the validated always).
Finally, the relatively large proportion of students excluded on miss-
ing PA is a limitation. However, the dropout analysis showed that

only the mental well-being mean score and the distribution of gen-
der differed significantly between included and excluded students.

VET is a promising setting for PA promotion.36 Although this
study cannot identify best practice PA interventions for VET-
students, it does suggest the potential PA benefits of promoting
positive mental health of VET-students. Future longitudinal studies
are needed to elucidate better causal information regarding the dir-
ection of association between mental health and PA.

Supplementary data

Supplementary data are available at EURPUB online.
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