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ABSTRACT  

Background: The aim of the study was to examine the associations of physical activity, sport participation, 
and body composition on the risk of symptoms of mental health problems in a large population-based sample 
of Norwegian adolescents. 
Methods: Analyses were based on 4-year longitudinal data from the Young-HUNT studies in Norway among 
2000 adolescents aged 13-19 years. We calculated relative risks of anxiety/depression symptoms, as well as 
of feeling downhearted and dissatisfied with life, in relation to various measures of physical activity, sports 
participation, anthropometric measures, and body image. 
Results: Overall, physical activity was inversely associated with the risk for anxiety/depression in boys (P-
trend, 0.02), but not in girls (P-trend, 0.34). Girls who considered themselves “very fat/chubby” had a higher 
risk than those who considered themselves as “about the same as others” (RR, 1.4; 95% CI, 1.0-1.7), where-
as in boys, the risk was highest for those who considered themselves as “thin/very thin” (RR, 1.7; 95% CI, 
1.1-2.7). Analysis of the risk of feeling downhearted or dissatisfied with life showed an inverse association 
for physical activity, both in girls and boys, and there was also a U-shaped association with body image. 
Conclusion: Physical activity was inversely related to risk of anxiety/depression in boys, but not in girls, 
and inversely related to the risk of feeling downhearted and dissatisfied with life in both genders. Body 
image was strongly associated with symptoms of anxiety/depression and measures of well-being, whereas 
body size showed no clear associations. These results suggest that self-perception of appearance are more 
important for mental health in adolescents than the actual body composition, and that being physically active 
may be beneficial, especially among boys. 
 
 
 

INTRODUCTION 
 
Adolescence is a vulnerable period due to physical, 
cognitive, emotional and attitudinal changes, and an 
increased occurrence of mental health problems have 
been reported (Paus et al., 2008; Schonert-Reichl & 
Muller, 1996; Substance Abuse and Mental Health Ser-
vices Administration, 2008; Wight et al., 2004). Data 
from the US showed a prevalence of anxiety/depres-
sion that was considerably higher in 16- and 17-year-
olds (11.8%) than in the 12-year-olds (2.8%) (Substance 
Abuse and Mental Health Services Administration, 
2008), and these findings are consistent with other 
studies (Wight et al., 2004, Sepulveda & Anehensel, 
2004; The Institute of Public Health; 2009). 
 Results from population-based studies indicate that 
the prevalence of mental illness among adolescent 
girls is higher than among boys (Grøtvedt & Gimme-
stad, 2002; Substance Abuse and Mental Health Ser-
vices Administration, 2008). A Norwegian study of 
12000 adolescents showed that gender differences 
emerged between 13 and 14 years of age (Wichstrøm, 
1999), and a more recent study found that 10% of boys 
and 26% of girls had a symptom level that indicated 
existence of depression and/or anxiety (Grøtvedt & 
Gimmestad, 2002). This is in agreement with data 

from the US, showing a prevalence of major depres-
sion episodes in adolescents aged 12-17 years that was 
more than twice as high among girls than among boys 
(Substance Abuse and Mental Health Services Admi-
nistration, 2008). 
 Several studies have investigated the association 
between body composition and mental health in ado-
lescents. Cortese et al. (2009) found that girls who 
were either heavier than average or underweight had 
the highest depression scores, whereas for boys the 
highest scores were found among those who were 
obese, and Erermis et al. (2004) showed a higher 
occurrence of psychopathology (e.g. depression, beha-
vioral problems, low-esteem) among obese than among 
non-obese adolescents. However, other studies have 
not found similar associations (Daniels, 2005; Ozmen 
et al., 2007). 
 It has also been shown that physical activity has a 
favorable effect on mental problems in adolescence, 
such as depression, anxiety and conduct problems 
(Calfas & Taylor, 1994; Larun et al., 2003; Motl et al., 
2004, Mutrie & Parfitt, 1998; Steptoe & Butler, 1996). 
A review of 54 studies showed that the majority had 
found an inverse relation between physical activity and 
depression (Sallis et al., 2000). However, a Cochrane 
review on exercise in prevention and treatment of 
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Figure 1.  Flowchart showing the selection of participants for the current study. 

 
 
 
anxiety and depression in children and adolescents 
concluded that exercise had only a minor effect (Larun 
et al., 2003). A longitudinal study from Norway found 
that weekly hours of physical activity at age 15-16 
years may influence some aspects of mental health 
three years later, but these effects were only evident in 
boys and not in girls (Sagatun et al., 2007). 
 The aim of this study was to prospectively examine 
the associations of physical activity, sport participa-
tion, body composition, and body image on the risk for 
symptoms of mental health problems in a large popu-
lation-based sample of Norwegian adolescents. More 
specifically we studied the risk for symptoms of anxi-
ety/depression classified from a five item version of 
Hopkins Symptom Check List (SCL-5), and in sup-
plementary analyses we examined these factors in re-
lation to risks of feeling downhearted or dissatisfied 
with life. 
 
MATERIAL AND METHODS 
 
Subjects  
The county of Nord-Trøndelag, in central Norway, has 
approximately 127 000 inhabitants. Nord-Trøndelag 
County is demographically comparable to Norway as a 
whole regarding geography, economy, industry, in-
come, age distribution, morbidity, and mortality. In 
1995-1997 all inhabitants older than 13 years old was 
invited to join a large population study, The Nord-
Trøndelag Health Study (HUNT 2). Students in middle 
schools (12-16 years old) and students in high schools 
(16-19 years old) were invited to attend in the adoles-
cent part of the study, Young-HUNT 1. A total of 8983 

(90%) adolescents agreed to participate. In 2000-2001 
a follow-up, Young-HUNT 2 found place. Young-
HUNT 2 included the youngest participants from 
Young-HUNT 1, when they were in the last 2 years of 
high school. 2800 adolescents (81%) took part in the 
study. In all, 2399 adolescents participated in both sur-
veys. As shown in Figure 1, 399 of these were exclu-
ded, leaving 2000 adolescent for statistical analysis. 
 
Study variables  
In both surveys the adolescents completed a self ad-
ministered questionnaire in school hours, and partici-
pated in a clinical examination, including measure-
ments of height, weight, and waist/hip circumference. 
The main outcome variable in the completed study was 
mental health problems. 
 
Mental health 
Symptoms of depression and anxiety were measured 
with Hopkins Symptom Check List-5 (SCL-5). Previ-
ous studies have found that the SCL-5 has a good reli-
ability (Strand et al., 2003; Tambs & Moum, 1993). 
Answers were scored according to a scale ranging 
from “not at all bothered” (coded as 1) to “extremely 
bothered” (coded as 4). The mean score was calcu-
lated. To determine whether or not the adolescents 
were troubled with symptoms of anxiety and depres-
sion, a cut-off point was set at 2.0 (Strand et al., 2003). 
 Two questions measured general well-being; “Thin-
king about your life at the moment, would you say that 
you by and large are satisfied with life, or are you most-
ly dissatisfied?” and “Would you say you are usually 
cheerful or downhearted?”. We used a 7-point scale 
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ranging from very satisfied (coded as 1) to very dissat-
isfied (coded as 7) on the first question, and from very 
downhearted (coded as 1) to very cheerful (coded as 7) 
on the second question. From these responses we com-
puted two new dichotomous outcome variables. Ado-
lescents who responded 1-3 were classified as cheerful 
and satisfied with life, and those who responded 4-7 
were classified as downhearted and dissatisfied with 
life. 
 
Physical activity 
The leisure time physical activity questionnaire inclu-
ded questions related to frequency, duration and inten-
sity of training, and type of activity (Holmen et al., 
2002; Tollefsen et al., 2006). The answers on the amount 
of physical activity (days and hours) were divided in 4 
groups (e.g., answers from the questions of “days of 
physical activity” was divided in: "exercising 4 days a 
week or more", "exercising 2 to 3 days a week", “exer-
cising 1 day a week, and "exercising less than 1 day a 
week"). Participation in different type of sports was 
divided in 5 groups; “endurance”, “strength”, “esthe-
tics”, “ball-sports”, and “other sports”. In addition one 
single item question was included in the analyses; 
“Are you actively involved in sports”. The question 
had three possible answers: “Yes", "No", and "No, but 
I was before”. Measuring physical activity using self-
report may affect the studies reliability and validity 
(Shepard, 2003; Ainsworth et al., 1999). Nevertheless, 
using self-report questionnaire in assessment of phy-
sical activity is the most practical and easiest way to 
collect a broad range of data from a large number of 
adolescents (Kohl et al., 2000; Shepard, 2003). How-
ever, two publications have found that the reliability 
and validity of the physical activity questions used in 
the present study was acceptable (Booth et al., 2001; 
Rangul et al., 2008). 
 
Body composition and development 
Height, waist, and hip circumference were measured to 
the nearest centimeter (cm), and weight to the nearest 
half kilogram (kg). To define BMI we used the Inter-
national Obesity Task Force classification described 
by Cole et al., (2000). It includes percentile cut-off 
points for each sex and age (by half year) category to 
define underweight, normal weight, overweight, and 
obesity among children and adolescents. We also used 
waist circumference and waist-hip ratio to define the 
body composition of the adolescents. Validation stu-
dies have shown high correlation between waist circum-
ference and trunk fat measured by DEXA- scan, meas-
uring both fat and lean body-mass, among 3-19 years 
old children and adolescents (Daniels et al., 2000; 
Goran et al., 1998). The cut-offs for the waist circum-
ference were divided into five equal groups (fifths) 
based on percentiles; people in the lowest and highest 
fifth were respectively defined as low and high, where-
as the three middle fifths were categorized as medium. 
The same procedure was completed for the waist-hip 
ratio. In addition, we included a question about how 

the adolescents considered their body size with “very 
fat/chubby”, “about the same as others” and “thin/very 
thin” as response options. 
 Regarding pubertal development, the adolescents 
rated themselves according to growth spurt and pubic 
hair growth. Girls were asked about age at menarche 
and breast development, while boys were asked to re-
port changes in voice and facial hair growth. The ado-
lescents were asked to report the extent of pubertal 
changes on a scale ranging from 1 (have not begun) to 
4 (development completed). Menarche was dichoto-
mized into yes (coded 4) and no (coded 1). The score 
for the four items was summarized into a total pubertal 
development score (PDS-score) and divided by 4. The 
adolescents with PDS-scores in the lowest fifth, ac-
cording to age and gender, were classified as “late”, 
while those within the highest fifth as “early”. Partici-
pants between the 20th and 80th percentile were classi-
fied as “on time”. This procedure was adopted from 
Bratberg et al., (2007). 
 
Statistical analysis 
A log-binomial model, with a log link function, was 
used to estimate the relative risk (RR) of anxiety/ 
depression symptoms (SCL-5 ≥ 2) associated with the 
various measures of physical activity and sports parti-
cipation, with anthropometric measures, and with body 
image. In similar analyses we estimated the RR for 
feeling downhearted and being dissatisfied with life. 
Precision of the estimated associations was assessed 
by a 95% confidence interval. 
 All analyses were conducted separately for boys 
and girls, and all results were adjusted for age. In ad-
ditional analyses we also adjusted for school bullying 
(never, sometimes/very often, and unknown) and for 
pubertal development (early, on-time, late, and un-
known). Moreover, in models examining the effect of 
physical activity we also adjusted for BMI (normal 
weight, underweight, overweight, and unknown), 
whereas models examining the effect of body compo-
sition were adjusted for days of physical activity per 
week (4-7 days, 2-3 days, 1 day and less than 1 day of 
physical activity per week). 
 When relevant, trend tests across categories of phy-
sical activity and BMI were calculated by treating the 
categories as an ordinal variable in the regression mo-
del. All statistical tests were two-sided, and all statisti-
cal analyses were completed using SPSS for Windows, 
version 15.0 (SPSS Inc. Headquarters, 233 S. Wacker 
Drive, 11th floor, Chicago, Illinois 60606, USA). 
 
Ethics 
All participants gave their written consent to take part 
in the study. For students younger than 16 years, par-
ents also gave their written consent. The study was 
approved by the Regional Committee for Ethics in Me-
dical Research and the Norwegian Data Inspectorate. 
The Nord-Trøndelag Health study (HUNT) Research 
Center gave permission to analyze the data from 
Young-HUNT 1 and Young-HUNT 2. 
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Table 1.  Characteristics of the study population. 
 
 Girls  Boys 
 
Variables 

No. of  
participants 

No. (%) with  
depression/anxiety 

 No. of  
participants 

No. (%) with  
depression/anxiety 

Age groups        
     <14 365 91 (24.9)  367 43 (11.7) 
     14 372 92 (24.7)  342 37 (10.8) 
     ≥15 272 46 (16.9)  272 25 (9.19) 
Body mass indexa        
     Underweight   62 13 (20.6)    44 7 (15.9) 
     Normal weight 777 162 (20.8)  739 83 (11.2) 
     Overweight 129 35 (27.1)    76 8 (10.5) 
     Obese   20 6 (30.0)    66 6 (9.1) 
Divorced parents        
     No 813 161 (19.8)  767 79 (10.3) 
     Yes 178 64 (36.0)  149 22 (14.8) 
School bullying        
     No 916 202 (22.1)  773 75 (9.7) 
     Yes   81 21 (25.9)  163 28 (17.2) 
Pubertal development score        
     Low 162 30 (18.5)  131 8 (6.1) 
     Medium 478 106 (22.2)  382 47 (12.3) 
     High 308 74 (24.0)  245 27 (10.6) 

aCut-offs defined by International Obesity Task Force classification described by Cole et al. (2000) 
 
 
 
RESULTS 
 
Descriptive characteristics of the study population are 
presented in Table 1. Since all adolescents did not re-
spond to all questions, the total number of respondents 
for each variable may vary. Based on information of 
SCL-5 scores for 1009 girls and 950 boys, we found 
that 229 girls (22.7%) and 105 boys (11.1%) could be 
classified as having symptoms of anxiety/depression. 
Moreover, information on general well-being classi-
fied 131 (12.7%) girls and 68 (7.0%) boys as dissatis-
fied with life, and 120 (11.6%) girls and 103 (10.6%) 
boys as downhearted. 
 
Physical activity and anxiety/depression risk  
As shown in Table 2, there was little effect of exercise 
(days per week) on the risk for symptoms of anxiety/ 
depression among girls (P-trend, 0.34), whereas among 
boys, days of physical activity per week showed an 
inverse association with the risk for symptoms of 
anxiety/depression (P-trend, 0.02). Boys who reported 
to be physically active less than one day a week had 
twice the risk for symptoms of anxiety/depression com-
pared to those who reported to be physically active four 
days or more per week (RR, 2.1; 95% CI, 1.2-3.7). 
 There was no evidence of a linear association for 
hours of weekly physical activity and risk for symp-
toms of anxiety/depression, neither for girls (P-trend, 
0.16) nor for boys (P-trend, 0.24. However, girls who 
reported that they used to be active had a RR of 1.3 
(95% CI, 1.0-1.7) compared to active girls, whereas a 

similar comparison among boys showed no association 
(RR, 1.0; 95% CI, 0.8-2.4). 
 The results also show that adolescents who partici-
pated in different kind of sports overall had lower risks 
(most RRs <1.0) compared with the reference group of 
no activity, but small numbers of adolescents in the 
different sport categories make the estimated risks un-
stable and unprecise. 
 
Body composition and anxiety/depression risk  
Overall, there was no statistically significant associa-
tion between various measures of body composition 
and risk for symptoms of anxiety/depression (Table 3). 
However, boys who were classified as underweight had 
a RR of 1.6 (95% CI, 0.8-3.2). Moreover, girls who 
considered themselves “very fat/chubby” or “thin/very 
thin” had a higher risk than those who considered 
themselves as “about the same as others” (the RRs 
were 1.4; 95% CI, 1.0-1.7 and 1.7; 95% CI, 0.8-1.4, 
respectively). In boys, the risk was highest for those 
who considered themselves as “thin/very thin” (RR, 
1.7; 95% CI, 1.1-2.7). 
 
Downheartedness and dissatisfaction with life  
Table 4 shows that the risk of being downhearted were 
higher for both underweight and overweight girls, 
compared to normal weighted girls (RRs were 2.1; 
95% CI, 1.2-3.5 and 1.5; 95% CI, 1.0-1.3, respec-
tively), whereas among boys there were no clear asso-
ciations. Analysis of body image showed that boys and 
girls who considered themselves as “very fat/chubby” 
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Table 2.  Relative risks for symptoms of Anxiety/Depression (SCL-5 ≥ 2) associated with physical activity among 2000 
Norwegian adolescents. 
 
 Girls  Boys 

Physical activity 
No. of 

persons 
No. of 
cases RRa RRb (95% CI) P-trendc  

No. of 
persons 

No. of 
cases RRa RRb (95% CI) P-trendc 

Days per week            
     ≥4 days  247   57 1.0 1.0 (Reference)   346 30 1.0 1.0 (Reference)  
     2-3 days 489 106 0.9 1.0 (0.8-1.3)   409 49 1.4 1.4 (0.9-2.1)  
     1 day 132   31 1.0 1.1 (0.7-1.6)   108 12 1.3 1.3 (0.7-2.5)  
     <1 day  137   34 1.1 1.2 (0.8-1.7) 0.34    81 14 2.0 2.1 (1.2-3.7) 0.02 
Hours per week            
     ≥7 hours   73   14 1.0 1.0 (Reference)   162 15 1.0 1.0 (Reference)  
     4-6 hours 292   65 1.1 1.2 (0.8-2.3)   293 29 1.1 1.1 (0.6-1.9)  
     2-3 hours 357   78 1.1 1.1 (0.7-1.8)   269 32 1.3 1.3 (0.7-2.3)  
     ≤1 hour 279   70 1.3 1.4 (0.8-2.2) 0.16  219 28 1.4 1.3 (0.7-2.4) 0.24 
Active in sports            
     Yes 668 142 1.0 1.0 (Reference)   653 69 1.0 1.0 (Reference)  
     Previously 230   59 1.3 1.3 (1.0-1.7)   201 22 1.1 1.0 (0.6-1.6)  
     No 109   27 1.2 1.2 (0.9-1.8) –    94 14 1.4 1.4 (0.8-2.4) – 
Type of activity            
     No activity 101   25 1.0 1.0 (Reference)     91 14 1.0 1.0 (Reference)  
     Endurance 159   36 0.9 0.9 (0.6-1.4)   226 23 0.6 0.6 (0.4-1.2)  
     Strength   10     5 2.0 2.0 (1.0-4.0)     49   4 0.5 0.6 (0.2-1.6)  
     Ball 423   88 0.8 0.8 (0.5-1.2)   425 45 0.7 0.7 (0.4-1.2)  
     Esthetics 253   61 1.0 1.0 (0.6-1.4)     64   5 0.5 0.5 (0.2-1.4)  
     Others   40     8 0.8 0.8 (0.4-1.7) –    45   4 0.6 0.6 (0.2-1.9) – 
Abbreviations: RR = relative risk, CI = confidence interval 
a Adjusted for age 
b Adjusted for age, school bullying, pubertal development, and body mass index 
c P-value from trend test when categories were entered as an ordinal variable in the regression model 

 
 
Table 3.  Relative risks for symptoms of Anxiety/Depression (SCL-5 ≥2) associated with body composition and body image 
among 2000 Norwegian adolescents. 
 
 Girls  Boys 

Variable 
No. of 

persons 
No. of 
cases 

 
RRa 

 
RRb (95% CI) 

 
P-trendc  

No. of 
persons 

No. of 
cases 

 
RRa 

 
RRb (95% CI) 

 
P-trendc 

Body mass indexd            
     Underweight 162   13 1.0 1.0 (0.6-1.8)     44   7 1.4 1.6 (0.8-3.2)  
     Normal weight  777 162 1.0 1.0 (Reference)   739 83 1.0 1.0 (Reference)  
     Overweight/obese 615   31 1.0 1.2 (0.9-1.6) 0.31  142 14 0.9 0.8 (0.4-1.3) 0.10 
Waist circumferencee            
     Low 168   34 1.0 1.0 (0.7-1.4)   161 23 1.3 1.5 (0.9-2.3)  
     Medium 604 129 1.0 1.0 (Reference)   563 60 1.0 1.0 (Reference)  
     High 206   49 1.1 1.1 (0.8-1.4) 0.68  197 21 1.0 0.9 (0.5-1.4) 0.07 
Waist/hip ratioe            
     Low 193   39 1.0 0.9 (0.7-1.3)   115 16 1.2 1.2 (0.7-1.9)  
     Medium 588 126 1.0 1.0 (Reference)   437 53 1.0 1.0 (Reference)  
     High 197   47 1.1 1.1 (0.8-1.4) 0.56  365 33 0.8 0.7 (0.5-1.1) 0.06 
Self-perception            
     Very fat/chubby 282   78 1.3 1.4 (1.0-1.7)   168 20 1.3 1.1 (0.7-1.7)  
     Same as others 590 119 1.0 1.0 (Reference)   604 57 1.0 1.0 (Reference)  
     Thin/very thin 122   27 1.2 1.7 (0.8-2.4) –  158 24 1.6 1.7 (1.1-2.7) – 
Abbreviations: RR = relative risk, CI = confidence interval 
a Adjusted for age 
b Adjusted for age, school bullying, pubertal development, and days of physical activity 
c P-value from trend test when categories were entered as an ordinal variable in the regression model 
d Cut-offs defined by International Obesity Task Force classification described by Cole et al. (2000) 
e Waist circumference and waist-hip ratio classified according to age and gender specific cut-offs (quintiles; and collapsing the three middle 

fifths in the analysis) 
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Table 4.  Relative risks for feeling downhearted or dissatisfied with life associated with physical activity, 
body composition, and body image among 2000 Norwegian adolescents. 
 
 Downhearted  Dissatisfied with life 
 Girls Boys  Girls Boys 
 RRa (95% CI) RRa (95% CI)  RRa (95% CI) RRa (95% CI) 
Physical activity per week      
     ≥4 days  1.0 (Reference) 1.0 (Reference)  1.0 (Reference) 1.0 (Reference) 
     2-3 days 1.9 (1.1-3.2) 1.6 (1.0-2.6)  1.3 (0.9-2.1) 1.7 (0.9-3.3) 
     1 day 2.1 (1.1-3.9) 1.3 (0.7-2.6)  1.5 (0.9-2.6) 2.0 (0.9-4.3) 
     <1 day  2.3 (1.2-4.2) 1.9 (1.0-3.5)  1.7 (1.0-2.9) 2.7 (1.3-5.7)       
Body mass indexb      
     Underweight 2.1 (1.2-3.5) 0.7 (0.3-1.9)  1.7 (1.0-2.9) 0.4 (0.1-2.6) 
     Normal weight  1.0 (Reference) 1.0 (Reference)  1.0 (Reference) 1.0 (Reference) 
     Overweight/obese 1.5 (1.0-2.3) 0.9 (0.6-1.5)  2.0 (1.4-2.8) 1.7 (1.0-2.7)       
Self-perception      
     Very fat/chubby 1.9 (1.3-2.7) 1.7 (1.1-2.5)  2.5 (1.8-3.5) 1.6 (0.9-2.7) 
     Same as others 1.0 (Reference) 1.0 (Reference)  1.0 (Reference) 1.0 (Reference) 
     Thin/very thin 1.3 (0.8-2.3) 1.0 (0.6-1.8)  1.6 (0.9-2.7) 1.2 (0.6-2.3) 

Abbreviations: RR = relative risk, CI = confidence interval 
a Adjusted for age, school bullying, and pubertal development (analyses of body mass index and body image were also 

adjusted for physical activity, whereas analysis of physical activity were adjusted for body mass index) 
b Cut-offs defined by International Obesity Task Force classification described by Cole et al. (2000) 

 
 
 
had a substantial higher risk of feeling downhearted 
than the reference group (the RR was 1.9; 95% CI, 
1.3-2.7 among girls and 1.7; 95% CI, 1.1-2.5 among 
boys). There was an inverse association between days 
of physical activity and risk of reporting low mood 
both among girls and boys. Girls who reported being 
physical active less than one day per week had a RR of 
2.3 (95% CI, 1.2-4.2) whereas the corresponding asso-
ciation among boys was 1.9 (95% CI, 1.0-3.5). 
 Relative risks associated with reporting dissatisfac-
tion with life (Table 4) followed a largely similar pat-
tern as those associated with feeling downhearted. The 
relative risk was higher among underweight and over-
weight girls (the RRs were 1.7; 95% CI, 1.0-2.9 and 
2.0; 95% CI, 1.4-2.8, respectively), compared to those 
with normal weight. Furthermore, boys who were clas-
sified as overweight had a higher risk than normal 
weight boys (RR, 1.7; 95% CI, 1.0-2.7). Girls and 
boys who considered themselves “very fat/chubby” 
had a RR of 2.5 (95% CI, 1.8-3.5) and 1.6 (95% CI, 
0.9-2.7), respectively, whereas girls who considered 
themselves “thin/very thin” had a RR of 1.6 (95% CI, 
0.9-2.7). Table 4 also shows that the risk of reporting 
dissatisfactions with life was inversely associated with 
days of physical activity per week, both among girls 
and boys. 
 
 
DISCUSSION 
 
The symptoms of anxiety/depression were twice as 
high among girls (22.7%) as among boys (11.1%). 
Days of physical activity per week showed an inverse 
association with the risk for symptoms of anxiety/ 
depression in boys, and with the risk of feeling down-

hearted and dissatisfied with life in both genders. Girls 
who considered themselves as “very fat/chubby” and 
boys who considered themselves “thin/very thin” had a 
significantly higher risk for symptoms of anxiety/ 
depression compared to the reference group who con-
sidered themselves as “about the same as others”, and 
body image also influenced the risk for reporting down-
heartedness and dissatisfaction with life. In addition, 
the risks of feeling downhearted and dissatisfied with 
life were higher for both underweight and overweight 
girls, compared to girls with normal weight. 
 The higher occurrence of symptoms of anxiety/de-
pression among girls compared to boys in this study is 
consistent with findings from other studies (Grøtvedt 
& Gimmestad, 2002; Substance Abuse and Mental 
Health Services Administration, 2008; Wichstrøm, 
1999). Social relationship may be more important for 
girls, and they may be more vulnerable to loss of soci-
al relationship than boys (Allgood-Merten et al., 1990). 
Girls may experience and cope with stress different 
than boys (Nolen-Hoeksema & Girgus, 1994). Our 
results showed that among adolescents with divorced 
parents, 36% of girls, and 15% of boys were catego-
rized as having symptoms of anxiety/depression. Girls 
may need a higher degree of support, approval, and 
success to feel confident than boys (Calvete and Car-
denso, 2005). The biological and hormonal changes 
during puberty may also be important for the higher 
scores of symptoms of depression among adolescent 
girls than among boys (Hankin & Abramson, 2001). 
 Other studies have also found a relation between 
mental health and physical activity (Sallis et al., 2000; 
Sagatun et al., 2007; Brosnahan et al., 2004), and sev-
eral mechanisms may explain why physical activity 
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and exercise may influence mental health and mood 
positively. Participating in exercise may lead to friend-
ship, social contact, less negative thoughts, and a posi-
tive self-concept (Lepore, 1997). Building healthy self-
esteem through social involvement and friendship may 
be an important aspect of activity in addition to the phy-
siological gains of been active during the youth years. 
 Changes in endorphin and monoamine levels or re-
duction in the levels of the stress hormone cortisol are 
all physiological effects resulting from exercise, and 
may improve mood (Duclos et al., 2003). Girls experi-
encing early menarche and early pubertal development 
have an increased risk for symptoms of depression in 
adolescence (Kaltiala-Heino et al., 2003). However, 
girls participating in sport during adolescents often 
have a delayed age of menarche. 
 Adolescence is a vulnerable developmental period 
that may introduce concerns over a changing body co-
position and body size (Erermis et al., 2004; Wardle et 
al., 2006). Obese adolescents may experience social 
rejection, discrimination, and negative stereotyping 
that leads to negative perception of body image and 
reduced self-esteem and mood (Wardle & Cooke, 
2005; Cortese et al., 2009; Erermis et al., 2004; Vila et 
al., 2004). However, Wardle and Cooke (2005) 
concluded from their review that even if levels of body 
dissatisfaction were higher in community samples of 
overweight and obese adolescents than in their normal 
counterparts, few were significantly depressed or had 
low self-esteem. 
 Our results showed that girls classified as over-
weight and boys classified as underweight more fre-
quently reported symptoms of anxiety/depression com-
pared to normal weight adolescents. Participation in 
certain sports may lead to more muscle mass and 
bigger bodies. Thinness may often be perceived as pre-
ferable for young women, whereas for men the ideal 
may be more a muscular body. Our results support 
these social preferences. 
 The association between body image and risk of 
symptoms of anxiety/depression is noteworthy. The 
girls who considered themselves very fat/chubby and 
thin/very thin had significantly higher risk than did 
girls who considered themselves about the same as 

others. Among boys, those who considered themselves 
as underweight had the highest risk for symptoms of 
anxiety/depression. This is in accordance to the litera-
ture related to eating disorders. The perception of the 
body image is important, not only the actually body 
weight (Daniels, 2005). 
 The strength of this study includes the large number 
of adolescents and the population-based longitudinal 
study design. We could exclude those with serious 
health problems at baseline, and control for possible 
confounders. However, biased estimates due to con-
founding by unmeasured and unknown factors cannot 
be excluded in this type of study. In spite of the rather 
high participation rate, about 20% did not take part in 
Young-HUNT 2. This health study was organized 
through the local school system. If it had been possible 
to include those who dropped out of school or moved, 
it may have influenced the results. However, the di-
rection and the magnitude of such an effect are diffi-
cult to predict. 
 
 
CONCLUSIONS 
 
The findings indicated that physical activity may re-
duce the risk of anxiety/depression in boys, but not in 
girls. In both genders, however, physical activity was 
inversely related to the risk of feeling downhearted and 
dissatisfied with life. The results showed an associa-
tion between body image and risk for symptoms of 
anxiety/depression, but different direction for boys 
compared to girls, whereas body size and body com-
position showed no clear association with measures of 
mental health in either gender. Overall, the results 
suggest that self-perception of appearance are more 
important for mental health in adolescents than the 
actual body composition, and that being physically 
active is beneficial, especially among boys. 
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