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The association between physical activity
and symptoms of depression in different
contexts – a cross-sectional study of
Norwegian adolescents
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Abstract

Background: The purpose was to analyse the association between physical activity taking place in different contexts
(sports club, gym, exercise independently and other organized physical activities) and symptoms of depression.

Methods: The study was based on self-reported cross-sectional data from the Ungdata survey, conducted in 2017 by
the Norwegian Social Research (NOVA) institute in cooperation with regional centres for drug rehabilitation. The target
group comprised 5531 15–16 years old adolescents (Grade 10 students) and 11,655 students in grades 8 and 9 in
Norway. Based on Rasch analysis, six items on depressions symptoms were used to create a composite measure of
depression. Binomial logistic regression was used to analyse the association between physical activities in different
contexts and symptoms of depression.

Results: In the crude model, the odds for symptoms of depression were lower for those who were physically active in
a sports club (OR: 0.40, 95% CI: 0.30–0.53), in a sports club and gym (OR: 0.40, 95% CI: 0.28–0.56), in a sports club and
exercise or keep fit independently (OR: 0.52, 95% CI: 0.38–0.72) and in a sports club, gym and exercise or keep fit
independently (OR: 0.58, 95% CI: 0.41–0.81). After adjustment for potential confounders, the association became
significant only for those who were physically active in a sports club (OR: 0.57, 95% CI: 0.40–0.81) and other
organized physical activities, e.g. dance, martial arts (OR: 0.52, 95% CI: 0.31–0.86). Analysis for grade 8 and 9 showed the
same patterns for the associations between sports club and symptoms of depression (grade 8: crude model, OR: 0.47,
adjusted model, OR: 0.63, grade 9: crude model, OR: 0.44, adjusted model, OR: 0.49).

Conclusions: Physical activity in a sports club was associated with significantly lower odds for symptoms of
depression, suggesting a possible role for social interaction in addition to physical activity per se. It is important,
therefore, to consider in which types of contexts physical activities take place, not only focusing on physical
activity frequency and volume when investigating the association between adolescents’ physical activity and
mental health. Additional research is needed to further explore these associations as well as measures of physical
activity and mental health.
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Background
Mental health problems among youth, including depres-
sive symptoms, have been identified as an important pub-
lic health issue in Norway in common with most Western
countries [1, 2]. Identifying factors in adolescents that can
reduce the risk of mental health problems is therefore im-
portant if efforts to prevent their occurrence are to be ef-
fective [3, 4]. While research on the role of physical
activity and cardiovascular health is extensive, interest in
the putative role of physical activity on mental health has
only more recently emerged. In 2011, however, Biddle &
Asare [5] (p. 10) concluded that “Physical activity has po-
tentially beneficial effects for reduced depression, but the
evidence base is limited.” Although the research base has
expanded since then, the results present a rather mixed
picture. A European cross-sectional study, for example,
found no evidence of the benefit of daily physical activity
for mental health in adolescents [6] and earlier studies [7,
8] showed only a weak association between physical activ-
ity and mental health outcomes. However, a recent longi-
tudinal study found that US adolescents who engaged in
higher frequencies of physical activity were more resilient
to developing depressive symptoms [9].
However, the methodological quality of many studies

among adolescents has been questioned; not only are
studies primarily of a cross-sectional design but different
measurements of mental health and physical activity have
been used. Furthermore, if physical activity is conceptua-
lised as a complex multidimensional social practice then
the different forms of physical activity and the contexts
within which they take place might be important for un-
derstanding its relationship with specific mental health
outcomes. Factors such as psychological climate (“The ex-
perience of the physical activity and the context within
which physical activity takes place”) and the characteristics
of social interactions, for example, have rarely been
accounted for [5]. Exercising or competing in a sports club
or keeping fit independently (running, swimming, cycling,
walking), may represent different ‘physical activity modal-
ities’ with varying social mechanisms which give rise to
different qualitative experiences. According to this con-
ceptualisation, any outcomes are hypothesized to relate to
the nature of the experience. Eime et al. [10] have pro-
posed a model based on this type of reasoning but con-
clude that the model needs further research.
Research efforts have focused on the team sport context

when investigating social interaction [11] as well as the
organised sport context led by a coach [12]. Brunet et al.
[13] reported that involvement in team sport during ado-
lescence and early adulthood is associated with lower
symptoms of depression, however, these associations were
no longer significant after controlling for covariates (sex,
age and parental level of education). Sports participation
has been found to be associated with reduced levels of

depression and stress among adolescents [14]. Similarly,
young people (aged 17–37 years) who participated in team
sports (UK university sports people) reported higher levels
of happiness than those who played individual sports [15].
A longitudinal study among Canadian adolescents re-
ported that being part of a sports team is associated with
lower depressive symptoms [16], which is consistent with
a cross-sectional study among German adolescents [17].
A cross-sectional study among European adolescents re-
ported that the lowest levels of depression and anxiety
were among those participating in team sports compared
with individual sport participation [6]. However, for both
sexes, participating in any sport (team or individual) was
associated with more positive mental health, independ-
ently of frequency of activity. A study among American
collegiate athletes showed that the prevalence of mental
health conditions was lower for athletes participating in a
team sport than in an individual sport [18]. Taken to-
gether, these findings suggest that social factors may be
important in understanding the mechanism through
which physical activity might be related to the prevention
of depressive symptoms and highlight the need to differ-
entiate between the different types of physical activity mo-
dalities that are assessed in future research [13]. By social
factors, we are referring to the presence of other people in
the environment, which provide opportunities for interac-
tions. This is especially relevant given that adolescents
report an increase in non-organized physical activity and a
decrease in organized sport as they move through
adolescence [19, 20].
To address this gap, we examined physical activity par-

ticipation in different contexts to identify the types of
physical activity (which include various sports) that
might be associated with symptoms of depression.

Methods
This study was based on data retrieved from the Ungdata
surveys conducted by the Norwegian Social Research
(NOVA) institute in cooperation with regional centres for
drug rehabilitation (KoRus). Ungdata is a repeated
cross-sectional study, designed for local surveys of adoles-
cents in Norway. It is financed by the Norwegian Direct-
orate of Health, The Ministry of Children, Equality and
Social Inclusion, and the Ministry of Justice and Public Se-
curity. Ungdata started in 2010, and, since then, repeated
cross-sectional surveys have been conducted in many sec-
ondary schools all over the country. The Ungdata survey
covers different aspects of young people’s lives, i.e., leisure
time activities, health issues, relationships with friends and
parents, local environment, school issues, and symptoms
of depression. The Ungdata survey has become an import-
ant source of information on adolescents’ health and well-
being, both at the municipal and national level. In this
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study, we included adolescents from secondary schools,
grade 10, aged 15–16 years (and grade 8 and 9) from 19
municipalities in four counties (belonging to Korus east:
Hedmark, Oppland, Østfold and Akershus) conducting
the Ungdata Survey in 2017. The web-based questionnaire
was administered anonymously at school during a school
hour with a teacher present. Adolescents were informed
that participation was voluntary, and parents were in-
formed in advance through the school learning portal.
Altogether 5531 adolescents (grade 10), and 11,655 stu-
dents in grade 8 and 9 participated. The response rate in

the secondary schools we included in the study (for grades
8–10), varied between municipalities (54.2 - 92%).
Table 1 gives the Ungdata Survey 2017 questions, re-

sponse alternatives and variable definitions included in
this study.

Measures
Symptoms of depression
Symptoms of depression were measured with six items
derived from a depressive symptoms scale which was de-
rived from the Hopkins Symptom Checklist - 90 [21, 22].

Table 1 Ungdata Survey 2017: questions, response alternatives and variable definitions

Questions Response alternatives Variable definitions

Symptoms of depression

During the past week, have you been affected by any of the following issues:

Felt that everything is a struggle (item 1) Not been affected at all, not been affected much, been
affected quite a lot and been affected a great deal.

Symptoms of depression
> 80th percentiler

Had sleep problems (item 2)

Felt unhappy, sad or depressed (item 3)

Felt hopelessness about the future (item 4)

Felt stiff or tense (item 5)

Worried too much about things (item 6)

Physical activity

How often do you do physical activity, which gets you
out of breath or makes you sweaty?

Never, rarely, 1–2 times a month, 1–2 times a week,
3–4 times a week and at least 5 times a week.

less-than or equal to 2 times
a week, > 2 times a week

How often do you participate in the following activities?

Train or compete with a sports club

Go to the gym

Exercise or keep fit independently
(running, swimming, cycling, walking)

Other kinds of organized physical activity
(dance, martial arts, etc.)

Gender

Are you a boy or a girl? Boy, girl

Smoking

Do you smoke? I’ve never smoked, I used to smoke but I’ve stopped
completely now, I smoke less than once a week,
I smoke every week but not every day and I smoke
everyday.

No smoking, smoking

Alcohol use

Do you ever drink any kinds of alcoholic drinks? I’ve just tried tasting them a few times, occasionally
but less than once a month, generally 1–3 times a
month and every week.

< 1 time a month

> 1–3 times a month

Parents higher education

Did your father and mother go to university or to a
university college? Select one answer for each parent.
If you are not in touch with one or both of your parents,
the skip the question about that parent.

Yes, no Both parents, One of the
parents, None of the pa rents

Family economy

Financially, has your family been well off, or badly off,
over the past years?

We have been well off the whole time, we have
generally been well off, we have neither been well
off nor badly off, we have generally been badly off,
we have been badly off the whole time

Good economy, nor bad or
good economy, bad economy
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The adolescents were asked if during the past week they
have been affected by any of the following: “Felt that
everything is a struggle (item 1)”, “had sleep problems
(item 2)”, “felt unhappy, sad or depressed (item 3)”, “felt
hopelessness about the future (item 4)”, “felt stiff or tense
(item 5)”, “worried too much about things (item 6)”. The
six questions have four response categories: “Not been af-
fected at all (1)”, “not been affected much (2)”, “been af-
fected quite a lot (3)” and “been affected a great deal (4)”.
Rasch Measurement Theory [23, 24] was used to exam-

ine the psychometric properties of the depressive
symptoms scale. The scale shows good reliability (Person
Separation Index: 0.81). At a general level of analysis, the
items work relatively well except for item 2, ‘Sleeping diffi-
culties’, which clearly misfit. The DIF-analysis using
ANOVA based on standardized residual of each person to
each item indicated evidence of DIF for some items. Ac-
cording to the F-values calculated in the ANOVA, item 6
about “worried too much about things” shows the greatest
magnitude of gender-DIF. Given the same location on the
latent variable girls score higher than boys on this item.
After that item was split into two separate items, one for
boys and one for girls, no item showed significant DIF
given an adjusted sample size of 540 persons. The Person
Separation Index was about the same for both item sets
(0.81 vs 0.80). A comparison of the person mean values
for the original set of 6 items and the item set resolved for
gender-DIF in item 6 showed that the gender differences
decreased after resolving the DIF. In order to examine if,
and to what extent, the distortion of the outcome variable
due to DIF would have an impact on the regression ana-
lyses, tentative sensitivity analyses were carried out. The
general pattern showing the highest odds ratios for sports
club activity remained also when a dependent variable
based on an item set with item 6 resolved for gender DIF
was used. However, the associations became a bit stronger
for girls and a bit weaker for boys. Also, among boys pre-
viously non-significant odds ratios for gym and other or-
ganized physical activity became significant.
While there are some weaknesses and clearly room for

improvements, as a whole the depression scale works rea-
sonable well.
In the Rasch analysis the non-linear raw scores were

transformed to person estimates on a linear interval logit
scale on which each person is allocated a location (logit)
value. These person estimates were used in the statistical
analysis in the present study. Lower values on the scale
indicate a lower degree of depressive symptoms.
For the purpose of this study, the depression scale was di-

chotomized based on the latent depression variable gener-
ated by the Rasch analysis. A cut off point, reported as logit
value, was set at the 80th percentile (0.551), implying two
categories on the scale: a) depressive symptoms (≥80th per-
centile) and b) no depressive symptoms (<80th percentile).

Physical activity
The participants were asked how often they did physical ac-
tivity which got them out of breath or made them sweaty,
categorized as never, rarely, 1–2 times a month, 1–2 times
a week, 3–4 times a week, at least 5 times a week.

Different types of physical activity contexts
The participants were asked how often they participated in
the following activities, categorized as: exercising or com-
peting with a sports club, going to the gym, exercising or
keeping fit independently (running, swimming, cycling,
walking), other kinds of organized physical activity (dance,
martial arts, etc.). These items have been used in the Young
in Norway study [25], and have been included in the Ung
data survey since 2010. The term “sports club”, refers to
training or competing in a sports club, individually or in a
team (organized). The term “go to the gym”, refers to exer-
cising/training on their own or together with friends
(unorganized). The term “other kinds of organized PA
(dance, martial arts, etc.)”, refers to other PA activities (not
sports club) that are organized. “Train/exercise or keep fit
independently”, refers to unorganized exercising (running,
swimming, cycling, and walking etc. without a coach).
Response alternatives included never, rarely, 1–2 times

a month, 1–2 time a week, 3–4 times a week and at least
5 times a week. Participation was dichotomized into > 2
times a week and ≤ 2 times a week.
A new variable was created to separate each possible

physical activity (PA) context, also including all existing
combinations of activities. Physical activities performed
less than 3 times a week were classified as non-regular
(category 16 below). This was done to examine if the ado-
lescents were physically active in more than one physical
activity context, and to investigate the adolescents who
only participated in a sports club, or gym, or independ-
ently, or in other organized physical activities. The new
variable consisted of 16 different possibilities, adolescents
participating in: a sports club (1), a sports club and gym
(2), a sports club and other organized PA (3), a sports club
and independently (4), a sports club, gym and other orga-
nized PA (5), sports club, gym and independently (6),
sports club, independently and other organized PA (7),
sports club, gym, independently and other organized PA
(8), gym (9), gym and other organized PA (10), gym and
independently (11), gym, independently and other orga-
nized PA (12), other kinds of organized PA (dance, martial
arts etc.) (13), independently and other organized PA (14),
independently (running, swimming, cycling etc. (15) and
no regular exercise (16).
Risk factors for many common mental disorders have

been shown to be associated with socioeconomic status
(SES) [26]. Gender and SES have been included in our
analysis to ensure adjustment for well-known confounders
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to the main association studied in this paper (physical ac-
tivity contexts and symptoms of depression).

Parent’s level of education and family economy
Parents’ level of education was measured separately for
each parent by asking the following: Did your father/
mother go to university or to a university college? Those
young people not in touch with one or both parents,
were asked to miss the question out. This was catego-
rized as yes or no. Parental educational status was strati-
fied as “no university education”, “one parent with
university education” or “both parents have with univer-
sity education”. Family economy were measured as fol-
lows: financially, has your family been well off, or badly
off, over the past years? This was categorized as: we have
been well off the whole time, we have generally been
well off, we have neither been well off nor badly off, we
have generally been badly off, we have been badly off the
whole time. Family economy was stratified as good, nei-
ther bad nor good, and bad economy.

Smoking and alcohol use
Smoking was measured by asking: do you smoke? And
categorized as: I’ve never smoked, I used to smoke but
I’ve stopped completely now, I smoke less than once a
week, I smoke every week but not every day and I smoke
every day. Smoking was dichotomized as “no smoking”
and “smoking”. Alcohol consumption was measured by
asking: do you ever drink any kinds of alcoholic drinks?
This was categorized as never, I’ve just tried tasting them
a few times, occasionally, but less than once a month,
generally 1–3 times a month, and every week. Alcohol
use was dichotomized as “< 1 time a month” and “> 1 -
3 times a month”.

Analysis
Descriptive contingency table and logistic regression ana-
lyses were conducted using SPSS 24.0 for Windows. In the
descriptive analyses, the study population was stratified ac-
cording to symptoms of depression and gender. (Baseline
characteristics were presented as proportions with 95%
confidence intervals (CI) in each stratum. No overlap of
the CI was considered significant at the 5% level).
The Rasch analysis was performed using the software

RUMM2030 [27].
Binomial logistic regression analysis was performed to

examine the association between different types of phys-
ical activity contexts and depressive symptoms, adjusted
for confounding variables. A p-value of ≤0.05 was set as
the level for statistical significance. Associations were
presented as odds ratios (OR) with 95% CI, and with ad-
justments for gender, parent’s education, family econ-
omy, smoking and alcohol consumption. The analysis
(model A-F) was repeated with adolescents from grades

8 and 9, in order to examine the pattern of the relation-
ship from grade 8 to 10 (results not reported in tables
but available on request).

Results
Table 2 shows baseline characteristics of the study popu-
lation, aged 15–16 years in 2017, according to depressive
symptoms and gender.
Depressive symptoms: Overall, a significantly higher

proportion of the girls (2485/690, 27.8%; 95% CI: 26.0–
29.5) had depressive symptoms compared with the boys
(2485/255, 10.3%; 95% CI: 9.1–11.5). Overall, and in gen-
der subgroups, those with depressive symptoms reported
significantly poorer family economy, more smoking and
consumption of alcohol, compared with the rest of the
study population.
Overall, among students who participated in physical ac-

tivity less than 3 times per week, a higher proportion re-
ported depressive symptoms compared with students
fulfilling more than 3 times per week. Additionally, adoles-
cents who exercised or competed in a sports club less than
once a week reported more depressive symptoms compared
to those who reported 1 or more times per week.
There were gender differences. Of those who reported

being physically active 1–2 times per week in a sports
club, a smaller proportion of the girls (7.5% compare to
10.5%) and a higher proportion of boys (11.8% compare
to 10.6%) reported depressive symptoms. Further, of
those who went to the gym 1–2 times a week, a smaller
proportion of the boys (12.2% compared to 18.1%) and a
higher proportion of girls (21% compared to 18.3%) re-
ported depressive symptoms.
Table 3 presents descriptive characteristics for adoles-

cents participating in physical activity taking place in dif-
ferent contexts in adolescents aged 15–16 years in 2017.
Overall, 11.6% of the adolescents who participated in a

sports club reported depressive symptoms. In other PA
activity contexts the proportion of those with depressive
symptoms varied between 18.5 - 21.9%. Approximately
71% of the adolescents attending a sports club had both
parents with higher education, which was similar to
those participating in other organized PA activities. In
other PA activities the proportion varied between 52.5
and 58.8%. The majority of the adolescents who partici-
pated in other organized physical activities were girls
(70.2%). Among adolescents who went to the gym 17.0%
smoked and 21.2% drank alcohol more than 1–3 times a
month. In other PA activity contexts the proportion var-
ied between 8.2 and 9.8% for alcohol consumption and
6.0–10.5% for smoking.
Among adolescents not exercising regularly, 24.8% re-

ported depressive symptoms compared with 11.6%
among adolescents exercising in a sports club regularly.
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Table 4 shows the results of binary logistic regression
with the dichotomised depressive symptoms scale as the
dependent variable.
In the crude model only including the composite phys-

ical activity variable, the odds of having symptoms of de-
pression were lower for those who were physically active
in a sports club (OR: 0.40, 95% CI: 0.30–0.53), in a sports
club and gym (OR: 0.40, 95% CI: 0.28–0.56), in a sports
club and exercising or keeping fit independently (OR:
0.52, 95% CI: 0.38–0.72) and in a sports club, gym and
exercising or keeping fit independently (OR: 0.58, 95% CI:
0.41–0.81), compared to those who did not do regular ex-
ercise. Adjustment for gender did not change the OR for
sports club, however, sports club together with other orga-
nized PA (OR: 0.50), other organized PA (OR: 0.54) and
exercising or keeping fit independently together with
other organized PA (OR: 0.49) became significant. Fur-
thermore, the odds ratios for sports club together with
gym and independent PA became non-significant. After
adjustment for other independent variables, only small
changes in the OR were observed.
Also in the additional analysis, not reported in tables,

including adolescents from grades 8 and 9, the odds in
the crude model of having symptoms of depression were

lower for those who were physically active in a sports
club (grade 8: OR: 0.47, 95% CI: 0.36–0.63, grade 9: OR:
0.44, 95% CI: 0.34–0.58), compared to those who did not
do regular exercise. After adjustment for gender, there
was only a small change in OR for grade 8 (OR: 0.5) and
grade 9 (OR: 0.45), however, organized PA (grade 8: OR:
0.64, grade 9: OR: 0.65) became significant. After adjust-
ment for other confounders, only sports club (grade 8:
OR: 0.63, grade 9: OR: 0.49) became significant.

Discussion
This article contributes to the field by exploring how the
physical activity context relates to symptoms of depres-
sion. The main finding from our study is that the
strength of the association between physical activity and
symptoms of depression depends on the physical activity
contexts. Participation in physical activity in a sports
club setting was related to fewer depressive symptoms.
While our findings are consistent with previous studies
reporting increased benefits of participating in a sports
club, e.g. lower depressive symptoms [13, 28, 29], our
study expands previous research by relying on the con-
cept of physical activity modalities, which has been oper-
ationalized and measured in terms of 16 physical activity

Table 3 Youth data surveys: baseline characterstic of physical activity taking place in different contexts in adolescents aged 15–16
years in 2017

Variables Sportsclub Gym Other organized PA
(dance, martial arts etc.)

Independently
(running, swimming, cycling etc)

No regular
exercise

Depression symptoms

No 589 (88.4%) 480 (78.8%) 141 (81.5%) 388 (78.1%) 623 (75.2%)

Yes 77 (11.6%) 129 (21.2%) 32 (18.5%) 109 (21.9%) 205 (24.8%)

Gender

Male 341 (53.5%) 304 (52.9%) 50 (29.8%) 230 (47.9%) 400 (50.1%)

Female 296 (46.5%) 271 (47.1%) 118 (70.2%) 250 (52.1%) 398 (49.9%)

Parents higher education

Both parents 426 (70.8%) 314 (58.8%) 114 (71.7%) 230 (52.5%) 347 (51.2%)

One of the parents 99 (16.4%) 126 (23.6%) 30 (18.9%) 108 (24.7%) 163 (24.0%)

None of the parents 77 (12.8%) 94 (17.6%) 15 (9.4%) 100 (22.8%) 168 (24.8%)

Family economy

Good economy 557 (85.0%) 476 (79.3%) 133 (78.2%) 368 (75.3%) 559 (68.8%)

Neither good nor bad economy 80 (12.2%) 91 (15.2%) 28 (16.5%) 88 (18.0%) 176 (21.6%)

Poor economy 18 (2.7%) 33 (5.5%) 9 (5.3%) 33 (6.7%) 78 (9.6%)

Smoking

No 627 (94.0%) 504 (83.0%) 154 (89.5%) 464 (93.2%) 735 (88.7%)

Yes 40 (6.0%) 103 (17.0%) 18 (10.5%) 34 (6.8%) 94 (11.3%)

Alcohol consuming

< 1 time a month 608 (90.9%) 480 (78.8%) 156 (90.2%) 457 (91.8%) 739 (89.3%)

> 1–3 times a month 61 (9.1%) 129 (21.2%) 17 (9.8%) 41 (8.2%) 89 (10.7%)

Depression symptoms coded as ≥80th percentiles, no depression symptoms coded as <80th percentiles
Only one physical activity context (nr 1, 9, 13, 15 or none 16). PA Physical activity

Kleppang et al. BMC Public Health         (2018) 18:1368 Page 8 of 12



Ta
b
le

4
Bi
no

m
in
al
lo
gi
st
ic
re
gr
es
si
on

of
de

pr
es
si
ve

sy
m
pt
om

s
in

re
la
tio

n
to

di
ffe
re
nt

ph
ys
ic
al
ac
tiv
ity

co
nt
ex
ts

Va
ria
bl
es

M
od

el
A

M
od

el
B

M
od

el
C

M
od

el
D

M
od

el
E

M
od

el
F

Ph
ys
ic
al
ac
tiv
ity

co
nt
ex
t

B
O
R
(9
5%

C
I)

B
O
R
(9
5%

C
I)

B
O
R
(9
5%

C
I)

B
O
R
(9
5%

C
I)

B
O
R
(9
5%

C
I)

B
O
R
(9
5%

C
I)

N
o
re
gu

la
r
ex
er
ci
se

0
1
(re

f)
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)

1.
Sp
or
ts
cl
ub

−
0.
92
3

0.
40

(0
.3
0–
0.
53
)

−
0.
91
1

0.
40

(0
.3
0–
0.
54
)

−
0.
94
1

0.
39

(0
.2
8–
0.
54
)

−
0.
84
1

0.
43

(0
.3
1–
0.
60
)

−
0.
79
7

0.
45

(0
.3
3–
0.
63
)

−
0.
78
1

0.
46

(0
.3
3–
0.
64
)

2.
Sp
or
ts
cl
ub

an
d
gy
m

−
0.
91
8

0.
40

(0
.2
8–
0.
56
)

−
0.
73
3

0.
48

(0
.3
4–
0.
69
)

−
0.
80
6

0.
45

(0
.3
0–
0.
66
)

−
0.
71
7

0.
49

(0
.3
3–
0.
72
)

−
0.
73
8

0.
48

(0
.3
2–
0.
71
)

−
0.
75
6

0.
47

(0
.3
2–
0.
70
)

3.
Sp
or
ts
cl
ub

an
d
ot
he

r
or
ga
ni
ze
d
PA

−
0.
42
1

0.
66

(0
.4
2–
1.
02
)

−
0.
70
1

0.
50

(0
.3
1–
0.
80
)

−
0.
67
6

0.
51

(0
.3
1–
0.
83
)

−
0.
63
5

0.
53

(0
.3
2–
0.
87
)

−
0.
58
9

0.
56

(0
.3
4–
0.
92
)

−
0.
56
1

0.
57

(0
.3
5–
0.
94
)

4.
Sp
or
ts
cl
ub

an
d

in
de

pe
nd

en
tly

−
0.
64
9

0.
52

(0
.3
8–
0.
72
)

−
0.
61
2

0.
54

(0
.3
9–
0.
76
)

−
0.
56
3

0.
57

(0
.4
0–
0.
81
)

−
0.
51
8

0.
60

(0
.4
2–
0.
85
)

−
0.
45
3

0.
64

(0
.4
4–
0.
91
)

−
0.
43
5

0.
65
(0
.4
5–
0.
93
)

5.
Sp
or
ts
cl
ub

,g
ym

an
d

ot
he

r
or
ga
ni
ze
d
PA

−
0.
05
6

0.
95

(0
.5
1–
1.
76
)

0.
01
8

1.
02

(0
.5
3–
1.
94
)

0.
18
0

1.
20

(0
.6
1–
2.
34
)

0.
17
6

1.
19

(0
.6
0–
2.
37
)

0.
10
4

1.
11

(0
.5
5–
2.
25
)

0.
07
2

1.
07

(0
.5
3–
2.
20
)

6.
Sp
or
ts
cl
ub

,g
ym

an
d

in
de

pe
nd

en
tly

−
0.
55
2

0.
58

(0
.4
1–
0.
81
)

−
0.
31
7

0.
73

(0
.5
1–
1.
04
)

−
0.
31
3

0.
73

(0
.5
0–
1.
06
)

−
0.
24
7

0.
78

(0
.5
4–
1.
40
)

−
0.
19
6

0.
82

(0
.5
6–
1.
20
)

−
0.
20
2

0.
82

(0
.5
6–
1.
20
)

7.
Sp
or
ts
cl
ub

,i
nd

ep
en

de
nt
ly

an
d
ot
he
r
or
ga
ni
ze
d
PA

−
0.
26
4

0.
77

(0
.4
8–
1.
23
)

−
0.
39
4

0.
67

(0
.4
1–
1.
12
)

−
0.
34
5

0.
71

(0
.4
2–
1.
20
)

−
0.
22
3

0.
80

(0
.4
7–
1.
36
)

−
0.
14
3

0.
87

(0
.5
1–
1.
48
)

−
0.
13
3

0.
88

(0
.5
1–
1.
50
)

8.
Sp
or
ts
cl
ub

,g
ym

,i
nd

ep
en

de
nt
ly

an
d
ot
he
r
or
ga
ni
ze
d
PA

−
0.
33
5

0.
72

(0
.4
6–
1.
11
)

−
0.
49
0

0.
61

(0
.3
7–
1.
02
)

−
0.
51
4

0.
60

(0
.3
5–
1.
02
)

−
0.
43
7

0.
65

(0
.3
8–
1.
11
)

−
0.
38
7

0.
68

(0
.4
0–
1.
17
)

−
0.
38
5

0.
68

(0
.4
0–
1.
17
)

9.
G
ym

−
0.
20
2

0.
82

(0
.6
4–
1.
05
)

−
0.
15
7

0.
85

(0
.6
6–
1.
11
)

−
0.
20
9

0.
81

(0
.6
1–
1.
08
)

−
0.
15
8

0.
85

(0
.6
4–
1.
15
)

−
0.
18
3

0.
83

(0
.6
2–
1.
12
)

−
0.
20
9

0.
81

(0
.6
0–
1.
10
)

10
.G

ym
an
d
ot
he

r
or
ga
ni
ze
d
PA

0.
14
1

1.
15

(0
.7
1–
1.
87
)

−
0.
01
6

0.
98

(0
.5
9–
1.
64
)

0.
01
4

1.
01

(0
.5
9–
1.
74
)

0.
08
6

1.
09

(0
.6
3–
1.
88
)

0.
11
6

1.
12

(0
.6
5–
1.
95
)

0.
07
8

1.
08

(0
.6
2–
1.
88
)

11
.G

ym
an
d
in
de

pe
nd

en
tly

−
0.
11
7

0.
89

(0
.6
6–
1.
20
)

−
0.
22
5

0.
80

(0
.5
8–
1.
10
)

−
0.
21
0

0.
81

(0
.5
8–
1.
13
)

−
0.
18
6

0.
83

(0
.5
9–
1.
16
)

−
0.
23
6

0.
79

(0
.5
6–
1.
11
)

−
0.
25
3

0.
78

(0
.5
5–
1.
10
)

12
.G

ym
,i
nd

ep
en

de
nt
ly
an
d

ot
he

r
or
ga
ni
ze
d
PA

−
0.
04
4

0.
96

(0
.5
4–
1.
69
)

−
0.
35
7

0.
70

(0
.3
8–
1.
29
)

−
0.
55
1

0.
58

(0
.2
9–
1.
30
)

−
0.
44
2

0.
64

(0
.3
3–
1.
26
)

−
0.
53
1

0.
59

(0
.3
0–
1.
17
)

−
0.
57
8

0.
56

(0
.2
8–
1.
12
)

13
.O

th
er

or
ga
ni
ze
d
PA

(d
an
ce
,m

ar
tia
la
rt
s
et
c)

−
0.
37
1

0.
70

(0
.4
6–
1.
04
)

−
0.
61
8

0.
54

(0
.3
5–
0.
83
)

−
0.
65
8

0.
52

(0
.3
3–
0.
82
)

−
0.
61
0

0.
54

(0
.3
4–
0.
86
)

−
0.
65
5

0.
52

(0
.3
3–
0.
83
)

−
0.
63
8

0.
53

(0
.3
3–
0.
85
)

14
.I
nd

ep
en

de
nt
ly
an
d

ot
he

r
or
ga
ni
ze
d
PA

−
0.
33
8

0.
71

(0
.4
6–
1.
12
)

−
0.
72
4

0.
49

(0
.3
0–
0.
78
)

−
0.
81
6

0.
44

(0
.2
7–
0.
73
)

−
0.
78
7

0.
46

(0
.2
8–
0.
75
)

−
0.
77
0

0.
46

(0
.2
8–
0.
78
)

−
0.
75
2

0.
47

(0
.2
8–
0.
79
)

15
.i
nd

ep
en

de
nt
ly

(ru
nn

in
g,

sw
im

m
in
g,

cy
cl
in
g
et
c)

−
0.
15
8

0.
85

(0
.6
6–
1.
11
)

−
0.
19
1

0.
83

(0
.6
3–
1.
09
)

−
0.
23
1

0.
79

(0
.5
9–
1.
07
)

−
0.
18
6

0.
83

(0
.6
1–
1.
13
)

−
0.
14
3

0.
87

(0
.6
4–
1.
18
)

−
0.
12
7

0.
88

(0
.6
5–
1.
20
)

G
en

de
r

Bo
y

0
1
(re

f)
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)

G
irl

1.
23
1

3.
42

(2
.9
1–
4.
04
)

1.
27
0

3.
56

(2
.9
9–
4.
25
)

1.
25
1

3.
50

(2
.9
2–
4.
18
)

1.
29
5

3.
65

(3
.0
5–
4.
37
)

1.
30
3

3.
68

(3
.0
7–
4.
42
)

Pa
re
nt
s
ed

uc
at
io
n

Pa
re
nt
s_
ed

uc
at
io
n,
bo

th
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)
0

1
(re

f)

Pa
re
nt
s_
ed

uc
at
io
n,

on
e
of

th
e
pa
re
nt
s

0.
16
8

1.
18

(0
.9
7–
1.
45
)

0.
11
7

1.
12

(0
.9
2–
1.
38
)

0.
11
4

1.
12

(0
.9
1–
1.
38
)

0.
13
4

1.
14

(0
.9
3–
1.
41
)

Pa
re
nt
s_
ed

uc
at
io
n,

no
ne

of
th
e
pa
re
nt
s

0.
07
7

1.
08

(0
.8
6–
1.
36
)

−
0.
04
4

0.
96

(0
.7
6–
1.
21
)

−
0.
03
4

0.
97

(0
.7
6–
1.
23
)

−
0.
00
2

1.
00

(0
.7
9–
1.
27
)

Kleppang et al. BMC Public Health         (2018) 18:1368 Page 9 of 12



Ta
b
le

4
Bi
no

m
in
al
lo
gi
st
ic
re
gr
es
si
on

of
de

pr
es
si
ve

sy
m
pt
om

s
in

re
la
tio

n
to

di
ffe
re
nt

ph
ys
ic
al
ac
tiv
ity

co
nt
ex
ts
(C
on

tin
ue
d)

Va
ria
bl
es

M
od

el
A

M
od

el
B

M
od

el
C

M
od

el
D

M
od

el
E

M
od

el
F

Fa
m
ily

ec
on

om
y

Fa
m
_e
co
no

m
y,
go

od
ec
on

om
y

0
1
(re

f)
0

1
(re

f)
0

1
(re

f)

Fa
m
_e
co
no

m
y,
ne

ith
er

go
od

no
r
ba
d

0.
34
5

1.
41

(1
.1
4–
1.
75
)

0.
33
3

1.
39

(1
.1
2–
1.
73
)

0.
35
0

1.
42

(1
.1
4–
1.
77
)

Fa
m
_e
co
no

m
y,
po

or
ec
on

om
y

0.
86
1

2.
37

(1
.7
0–
3.
29
)

0.
81
9

2.
27

(1
.6
2–
3.
17
)

0.
83
6

2.
31

(1
.6
5–
3.
23
)

D
o
yo
u
sm

ok
e?

N
o

0
1
(re

f)
0

1
(re

f)

Ye
s

0.
82
9

2.
29

(1
.7
9–
2.
94
)

0.
53
9

1.
72

(1
.2
8–
2.
31
)

A
lc
oh

ol
co
ns
um

in
g

<
1
tim

e
a
m
on

th
0

1
(re

f)

>
1–
3
tim

es
a
m
on

th
0.
48
0

1.
62

(1
.2
4–
2.
10
)

Th
e
de

pe
nd

en
t
va
ria
bl
e
co
ns
is
te
d
of

tw
o
ca
te
go

rie
s
co
de

d
as
de

pr
es
si
on

sy
m
pt
om

s
(>

80
pe

rc
en

til
es
)a
nd

no
de

pr
es
si
on

sy
m
pt
om

s
(<

80
pe

rc
en

til
es
).
Th

e
re
fe
re
nc
e
ca
te
go

ry
w
as

no
de

pr
es
si
on

sy
m
pt
om

s
M
od

el
A
:P

A
co
nt
ex
t
an

d
sy
m
pt
om

s
of

de
pr
es
si
on

,M
od

el
B:

PA
co
nt
ex
t,
sy
m
pt
om

s
of

de
pr
es
si
on

an
d
ge

nd
er
,M

od
el

C
:P

A
co
nt
ex
t,
sy
m
pt
om

s
of

de
pr
es
si
on

,g
en

de
r
an

d
pa

re
nt
s’
ed

uc
at
io
n,

M
od

el
D
:P

A
co
nt
ex
t,

sy
m
pt
om

s
of

de
pr
es
si
on

,g
en

de
r,
pa

re
nt
s’
ed

uc
at
io
n
an

d
fa
m
ily

ec
on

om
y,
M
od

el
E:
PA

co
nt
ex
t,
sy
m
pt
om

s
of

de
pr
es
si
on

,g
en

de
r,
pa

re
nt
s’
ed

uc
at
io
n
an

d
fa
m
ily

ec
on

om
y
an

d
sm

ok
in
g,

M
od

el
F:
PA

co
nt
ex
t,
sy
m
pt
om

s
of

de
pr
es
si
on

,g
en

de
r,
pa

re
nt
s’
ed

uc
at
io
n,

fa
m
ily

ec
on

om
y,
sm

ok
in
g
an

d
al
co
ho

lc
on

su
m
pt
io
n

O
R
O
dd

s
ra
tio

,9
5%

C
on

fid
en

ce
in
te
rv
al

Kleppang et al. BMC Public Health         (2018) 18:1368 Page 10 of 12



categories. The explanation for the reported patterns of
association remain tentative. A recent study reported
that the benefit of team sports on depressive symptoms
and positive mental health, was not explained by an in-
crease in PA volume [28]. This is in line with a longitu-
dinal study, which reported no association between
volume of physical activity and the development of de-
pressive symptoms [30]. Some studies have suggested a
psychological effect of exercise as a possible contributing
factor to the strong association between sports participa-
tion and mental health. Other studies have emphasized
belonging to an extended group and increasing the num-
ber of friends adolescents have, as contributing factors
that could explain some of the associations [10] between
physical activity in sports clubs and lower symptoms of
depression. When children and adolescents feel autono-
mous, socially connected to others, and competent they
are more likely to enjoy the activity [31]. The association
between sports club and fewer depressive symptoms can
be explained by the social nature of team sport [32],
alongside the positive involvement of peers and adults.
The results for grade 10 students indicate that it is not

the background factors (such as gender, parents’ educa-
tion, family economy, smoking or alcohol consumption)
that explain the relationship between PA and symptoms
of depression. However, in grade 8, it seems that back-
ground factors are more important compared to grade
10 as well as grade 9. This is consistent with a study
among Canadian adolescents aged 12–13 years, which
reported the association between physical activity and
symptoms of depression to be non-significant when co-
variates were controlled for [13]. The adolescents’ transi-
tion from grade 8 to 10 is an important formative period
of their lives in which friends and social settings beyond
the family become more important.
After controlling for gender in this study, other orga-

nized physical activities became significant. Dance and
martial arts were mentioned in the questionnaire as ex-
amples of other organized physical activities. This might
reflect the fact that 70% of the adolescents who partici-
pated in other organized activities were girls. These pat-
terns were also observed for grades 8 and 9, although
these associations became non-significant after control-
ling for socioeconomic and other factors.
The finding in our study that adolescents who exercise

or keep fit independently (running, swimming, cycling
etc.) had a higher prevalence of symptoms of depression
compared to those participating in a sports club is con-
sistent with previous research [16, 17]. The direction of
the association, however, cannot be determined from
cross-sectional studies.
The methodological quality of many studies on adoles-

cents has been questioned, particularly in relation to
measurements of mental health and physical activity in

different studies and the neglect of factors such as social
interactions and psychological climate [5]. We cannot
rule out that the associations between physical activity
and mental health may, at least to some extent have
been distorted because of weaknesses in the measure-
ment of physical activity.
Given that there is a decrease in organised sport par-

ticipation during adolescence [20], selection processes
affecting the outcomes may occur because drop-out of
less healthy students, e.g. in sports club activities. How-
ever, this hypothesis was not confirmed in the current
study showing relatively similar patterns and associations
across all three grades.

Conclusions
Participation in a sports club was associated with signifi-
cantly lower odds of depression which indicates that it is
important to consider PA in different contexts, not only
PA frequency and PA volume when investigating the as-
sociation between adolescents’ PA and mental health.
Further research is needed to explore these associations.

Strength and limitations
The data used in this study were collected in 2017 and
provide an up-to-date description of key aspects of young
people’s lives. This is a cross sectional study, which pre-
cludes inferences about causal relationships. Depressive
symptoms may not only work as an outcome, but may
also act as an exposure that is hampering physical activity
or giving rise to preferences for particular forms of phys-
ical activity (for example, a preference for independent ac-
tivities rather than social). Self-reported measures of
physical activity were used, which might lead to misclassi-
fication or measurement error. We only have the partici-
pation rate for each secondary school as a whole (grade 8,
9 and 10 combined). Also, although the outcome measure
works reasonable well psychometrically, there are some
measurement deficiencies. In particular, the DIF may have
some impact on the results although the major pattern re-
mains unaffected. Although there are ways to resolve DIF,
in the present study we retained the original outcome
variable. While resolving the DIF item(s) would have in-
creased the fit of the data to the Rasch model, we could
not rule out a negative effect on the validity of the variable
because we do not know whether or not the cause of the
DIF is relevant to the content of the variable.
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