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Abstract 

 

Participation in physical activity (PA) is important as it can improve physical and 

psychological health. The aim of the present study was to analyze the relationship 

between moderate- to vigorous-intensity PA (MVPA), depressive symptoms and self-

esteem among Icelandic adolescents, collectively and also separately between boys 

and girls. In addition, to examine if self-esteem mediated the relationship between 

MVPA and depressive symptoms in the total sample and also when controlling for 

both age and gender. The present study used data from the Icelandic Centre for Social 

Research and Analysis (ICSRA). The sample consisted of 2008 students, with the 

mean age of 17.5 years, studying in upper-secondary schools in Iceland. The findings 

indicate that MVPA was associated with lower levels of depressive symptoms and 

higher levels of self-esteem with boys, girls and the total sample. Furthermore, self-

esteem partially mediates the relationship between MVPA and depressive symptoms 

in adolescents. There was a complete mediation among girls but a partial among boys 

and a complete mediation among younger and older girls.     

Keywords: Physical activity, MVPA, depressive symptoms, self-esteem, 

gender difference, age difference 

 

Útdráttur 

 

Hreyfing er afar mikilvæg þar sem hún getur bætt líkamlega og andlega heilsu fólks. 

Markmið þessarar rannsóknar var að kanna sambandið á milli hreyfingar, af meðal til 

mikilli ákefð, þunglyndiseinkenna og sjálfsálits, meðal íslenskra unglinga, annars 

vegar óháð kyni og hins vegar meðal stráka og stelpna. Þar að auki var kannað hvort 

sjálfsálit miðli sambandinu milli hreyfingar og þunglyndiseinkenna meðal ungmenna, 

en einnig með tilliti til aldurs og kynjamunar. Notast var við gögn frá Rannsókn og 

greiningu úr spurningalistanum “Ungt fólk 2016”. Úrtakið innihélt 2008 

framhaldsskólanemendur á Íslandi, með meðalaldurinn 17,5 ár. Niðurstöður 

rannsóknarinnar gáfu til kynna að ástundun hreyfingar, af meðal til mikilli ákefð, 

dragi úr þunglyndiseinkennum og auki sjálfsálit hjá strákum, stelpum sem og úrtakinu 

í heild. Ennfremur miðlaði sjálfsálit að hluta til áhrifunum á milli hreyfingar og 

þunglyndiseinkenna unglinga. Miðlunin reyndist sterkari hjá stelpum en strákum og 

sýndu niðurstöður fulla miðlun hjá yngri og eldri stelpum.   

Lykilorð: Hreyfing, ákefð hreyfingar, þunglyndiseinkenni, sjálfsálit, 

kynjamunur, aldursmunur 
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Association between physical activity, depressive symptoms and self-esteem 

in upper-secondary school students 

The importance of participation in physical activity (PA) is well known as PA 

can improve health with physical and psychological benefits and thus, enhance 

quality of life (Adeniyi, Okafor, & Adeniyi, 2011; Brosnahan, Steffen, Lytle, 

Patterson, & Boostrom, 2004; Crews, Lochbaum, & Landers, 2004; Dinas, 

Koutedakis, & Flouris, 2011; Mazzeo et al., 1998; Sabiston et al., 2013; Sun, An, 

Wang, Zu, & Tao, 2014; Van Dijk, Savelberg, Verboon, Kirschner, & De Groot, 

2016). The definition of PA is “any bodily movement produced by the contraction of 

skeletal muscle that increases energy expenditure above a basal level” (Caspersen, 

Powell, & Christenson, 1985, p. 126; U.S Department of Health and Human Services, 

2008, p. C-1). PA is a broad concept which can be categorized into the following 

activties, sports, exercise, weight training, activities in daily life such as household 

and several other activities. The activities can be performed with different energy 

consumption, ranging from low to high (Caspersen et al., 1985). The definition of 

moderate-intensity PA is a moderate amount of effort which increases heart rate such 

as brisk walking and dancing. The definition of vigorous-intensity PA is a large 

amount of effort with considerable increases in heart rate such as running and fast 

cycling (World Health Organization, n.d.-c). Many studies have reported a positive 

association between moderate to vigorous intensity physical activity (MVPA) and 

psychological well-being in adolescents (Adeniyi et al., 2011; Baldursdottir, 

Valdimarsdottir, Krettek, Gylfason, & Sigfusdottir, 2017; Brosnahan et al., 2004; 

Crews et al., 2004; Sabiston et al., 2013; Sun et al., 2014) but unfortunately there is a 

significant decrease in PA during adolescence as well as sedentary behavior becomes 

more common (Baldursdottir et al., 2017; Strauss, Rodzilsky, Burack, & Colin, 2001; 
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Van Dijk et al., 2016). World Health Organization (n.d.-b) recommends that children 

and adolescents should exercise moderately to vigorously 60 minutes per day. 

However four-fifth of adolescents do not reach the recommended international 

guidelines for PA levels (Hallal et al., 2012), with boys being more likely to 

participate in PA and exercise more moderately and intensively than girls (Brosnahan 

et al., 2004; Hallal et al., 2012; World Health Organization, n.d.-b) 

There is a negative correlation between PA and depressive symptoms as 

participating in PA can have beneficial effect on depressive symptoms in individuals 

(Dinas et al., 2011). Depressive symptoms develop during adolescence (Raudsepp & 

Neissaar, 2012), especially among girls and continue to rise with increasing age 

(Baldursdottir et al., 2017; Raudsepp & Neissaar, 2012). The symptoms can emerge 

differently, usually mild the first few months but later on they can become more 

severe with negative effect on the daily life of individuals (Nolen-Hoeksema, 2013). 

Depressive symptoms can also lead to depression (Raudsepp & Neissaar, 2012) which 

is the leading cause of mental disorder worldwide. The problem is increasing globally 

where more than 300 million individuals suffer from depression (World Health 

Organization, n.d.-a). Therefore, appropriate prevention and treatment methods that 

can effectively reduce depressive symptoms are of great importance (World Health 

Organization, n.d.-a). 

Besides the beneficial effects of PA on depressive symptoms, PA has also 

been found to have positive effect on self-esteem (Ahmed et al., 2017; Brosnahan et 

al., 2004; Li, Xu, & Liu, 2014; Maher et al., 2013; Slutzky & Simpkins, 2009; Strauss 

et al., 2001; Tao et al., 2007; Tremblay, Inman, & Willms, 2000). The definition of 

self-esteem relates to how individuals evaluate and accept themselves (Neiss, 

Stevenson, Legrand, Iacono, & Sedikides, 2009) with positive or negative opinion and 
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view of themselves as individuals (Baumeister, 1993; Fennell, 2009). The concept of 

self-esteem is similar for other self-related concepts such as self-worth, self-concept, 

self-image and self-efficacy. Each concept has a different definition but all of them 

concern values and believes individuals have about themselves (Fennell, 2009). 

Having a high self-esteem is normally beneficial for individuals and it has for 

example a strong connection to happiness (Baumeister, 1993; Cheng & Furnham, 

2004; Diener & Diener, 1995). Low self-esteem and depression are related concepts 

as both of them activate negative thoughts (Orth, Robins, & Roberts, 2008). Hence, 

adolescents with low self-esteem usually have more depressive symptoms than 

adolescents with high self-esteem (Marcotte, Fortin, Potvin, & Papillon, 2002). 

Although the literature on the relationship between self-esteem and depressive 

symptoms is scarce, studies have found correlation between self-esteem and 

depression. Studies have however discussed whether depression contributes to low 

self-esteem or vice versa but the strongest evidence suggest that low self-esteem 

contributes to depression (Orth et al., 2008; Sowislo & Orth, 2013; Steiger, Allemand, 

Robins, & Fend, 2014). Over the lifespan, self-esteem in children is comparatively 

high regardless of gender, decreases by the adolescent’s years, and increases in the 

adulthood and declines again in the old age (Orth & Robins, 2014; Robins & 

Trzesniewski, 2005). During adolescence, individuals are developing their self-esteem 

(Masselink, Van Roekel, & Oldehinkel, 2018) and during these years, boys usually 

have higher self-esteem than girls (Robins & Trzesniewski, 2005). Many studies have 

found a positive relationship between PA and self-esteem in adolescents (Ahmed et 

al., 2017; Brosnahan et al., 2004; Li et al., 2014; Maher et al., 2013; Slutzky & 

Simpkins, 2009; Strauss et al., 2001; Tao et al., 2007; Tremblay et al., 2000) but 

limited number of studies have examined the role of PA intensity in relation to self-
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esteem in adolescents. However, vigorous PA is more strongly associated with higher 

self-esteem than very low intensity PA (Tao et al., 2007). Results from two other 

studies were similar in this regard, and showed that exercising on vigorous intensity 

was directly associated with higher self-esteem in adolescents (Strauss et al., 2001; 

Tremblay et al., 2000). 

  As studies reveal that increase in PA is associated with enhanced self-esteem 

(Brosnahan et al., 2004; Li et al., 2014; Maher et al., 2013; Slutzky & Simpkins, 

2009; Tremblay et al., 2000) and decreased depressive symptoms (Baldursdottir et al., 

2017; Brosnahan et al., 2004; Dinas et al., 2011; Sabiston et al., 2013; Sun et al., 

2014) it is possible that the association between PA and depressive symptoms might 

be partially or completely mediated by self-esteem. However, few studies have 

examined whether self-esteem mediates the relationship between depressive 

symptoms and PA (Dishman et al., 2006; McPhie & Rawana, 2012). A population 

study examined mediation effect regarding gender and age. The authors examined 

two age ranges, adolescents with mean age of 14 and mean age of 16. The mediation 

effects were different depending on adolescent’s age and gender. When self-esteem 

was added in the model as a mediation variable between PA and depressive 

symptoms, no significant relationship appeared between PA and depressive symptoms 

for adolescent boys regardless of age. Also, there was no significant relationship for 

older adolescents girls. Thus, for older adolescent girls and both younger and older 

boys, complete mediation effect emerged. However, for younger adolescents girls, 

there was no significant relationship between PA and depressive symptoms and 

therefore mediation not an option (McPhie & Rawana, 2012). Dishman et al. (2006) 

did a similar study as they examined whether global physical self-concept mediated 

the association between PA and self-esteem among 17 years old girls. They also 
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examined if there was a relation between self-esteem and depressive symptoms. The 

results from the study revealed a strong positive relation between self-concept and 

self-esteem and a moderate, inverse relation between self-esteem and depressive 

symptoms (Dishman et al., 2006). 

As noted earlier, previous studies suggest that PA decreases while symptoms 

of depression increases during adolescence. However, literature in this field have 

more or less focused on depression instead of depressive symptoms and usually 

examined adults instead of adolescents. The relationship between self-esteem and 

depression has been widely investigated but there is clearly a need for additional 

studies between self-esteem and depressive symptoms. Furthermore, few studies have 

focused on the relationship between MVPA and self-esteem. Thus, the aim of the 

current study is to examine the relationship between PA, depressive symptoms and 

self-esteem among Icelandic adolescents and whether there is a gender difference. In 

addition, there is a lack of mediation studies in this field. Lower rates of self-esteem, 

higher rates of depressive symptoms and lower levels of participation in MVPA 

among girls compared to boys may lead to distinct mediation model among genders. 

The current study will examine if self-esteem mediates the relationship between 

MVPA and depressive symptoms among adolescents in general and whether there is 

an age or gender difference.  

According to the above, the first hypothesis is: Increased PA is associated with 

lower levels of depressive symptoms and higher levels of self-esteem among 

Icelandic adolescents, collectively and also separately between boys and girls. The 

second hypothesis is: Self-esteem mediates the relationship between MVPA and 

depressive symptoms among Icelandic adolescents. The third hypothesis is: The 
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mediation effect differed between genders. The fourth hypothesis is: The mediation 

effect differed between older and younger age groups among girls.  

 

Method 

 

Participants 

 The present cross-sectional study used data from the Icelandic Centre for 

Social Research and Analysis (ICSRA), Youth in Iceland 2016. Participants were 

adolescents from all upper-secondary schools in Iceland, studying in day schools. The 

total number of participants was 10.712 students, 5051 girls and 4961 boys but 700 

students did not reveal their gender. The overall response rate was 71% 

(Gudmundsdottir et al., 2017). In the present study, a random sub-sample of 2008 

students was used, with 1017 female (50.6%) and 963 male (48%) but 28 (1.4%) 

participants did not reveal their gender. The average age of the participants was 17.5 

years, ranging from 15 years old to 21 years old with a standard deviation of 1.42 

Instruments and Measures 

 A self report questionnaire from ICSRA 2016 was used to collect the data. 

The questionnaire contained 85 questions in 32 pages (Gudmundsdottir et al., 2017). 

In the present study questions about PA, depressive symptoms and self-esteem were 

used. The independent variables were MVPA, gender and age. The dependent 

variable was depressive symptoms and the mediation variable was self-esteem. 

Gender: The first question, “What is your gender?” was on a nominal scale, 

coded with 1 for boys and 2 for girls.  

Age: The second question, “What is your date of birth?” was on nominal scale, 

coded with 0 for older group and 1 for younger group. The older group ranged from 

18-21 years and the younger group ranged from 15-17 years.  
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Self-esteem: The Rosenberg self-esteem scale (RSES) includes 10 items and 

was used to evaluate participants’ self-esteem. The scale is a self report instrument 

which measure global self-worth, with positive and negative feelings about the self 

(Rosenberg, 1965). The RSES scale was used as it has a good internal reliability, 0.80  

(Salyers et al., 2001) as well as a good construct validity ranging from a = .71 - .86  

(Robins, Hendin, & Trzesniewski, 2001; Supple, Su, Plunkett, Peterson, & Bush, 

2013; Westaway, Jordaan, & Tsai, 2015). 

The items were answered on a four-point Likert scale, ranging from strongly 

disagree (0), disagree (1), agree (2) to strongly agree (3). Participants were asked to 

answer how well each item applied to them. Five questions were expressed positively 

(e.g. I have a positive attitude towards myself) and five were expressed negatively 

(e.g. Sometimes I feel worthless). The questions that were expressed negatively were 

reversed before computing all the questions into one variable named self-esteem. The 

sum score ranged from 0 to 30 with higher score related to higher self-esteem and 

lower score indicated less self-esteem. Cronbach’s alpha for self-esteem in the study 

was calculated as α = 0.914. 

Depressive symptoms: Depressive symptoms were measured with 11 items 

from the Symptom Checklist-90 (SCL-90), a scale on depression dimension defined 

by Derogatis (Derogatis & Cleary, 1977). Participants were asked how often they 

experienced the following statements in the last seven days (e.g. You cried easily or 

you wanted to cry) and (e.g. You were sad or showed little interest in doing things). 

The response answers ranging from almost never (0), seldom (1), sometimes (2) to 

often (3). The 11 items were computed into one variable, named depressive symptoms 

and the scored ranged from 0 to 33. Higher score indicated more depressive 
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symptoms and lower score indicated less depressive symptoms. Cronbach’s alpha 

from the survey was calculated as α = 0.913.  

Physical activity: PA was measured with one question.  

The question stated: “How many days of the last seven days, did you participate in 

PA for at least 60 minutes so that your heart rate increased and you sometimes go out 

of breath?” The participation may include physical activity, workout, brisk walking, 

cycling in free time or transportation between different locations. The response 

answers ranged from almost never (1), one day (2), two days (3), three days (4), four 

days (5), five days (6), six days (7) and seven days (8). Higher score indicated more 

MVPA during the last seven days and lower score indicated less MVPA during the 

last seven days.  

Procedure 

 Questionnaires were distributed among students in all upper secondary schools 

in Iceland. The survey was conducted in October 2016 (Gudmundsdottir et al., 2017). 

Students that attended class on the day that the survey was submitted participated in 

the study. Participants were asked to answer as well as they could and ask for 

assistance if needed. They also got the information that they were not obligated to 

participate and were allowed to drop out at any time. To keep secrecy, students were 

asked not to write their name or social security number on the questionnaire. After the 

students had finished filling out the questionnaire they were asked to put it in an 

unmarked envelope and hand it over to the teacher.  

Design and data analysis 

The statistical program SPSS version 24 was used to analyze the data from 

this cross-sectional study. Descriptive statistics were examined for depressive 

symptoms, self-esteem and MVPA for boys, girls and total. To evaluate gender and 

age difference, independent samples t-tests and one-way ANOVAs were used. The 
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results showed an unequal distribution of answers for adolescents’ depressive 

symptoms. More participants had lower scores of depressive symptoms than higher 

scores of depressive symptoms. The distribution was positively skewed, skewness = 

.718 (SE = .056), kurtosis = -.302 (SE = .112). 

Linear regression models were used to analyze the results for boys, girls and 

the total sample. Single linear regression analysis was used to test the association 

between MVPA and depressive symptoms. Another single linear regression analysis 

was used to test the association between MVPA and self-esteem. Whether self-esteem 

mediates the relationship between MVPA and depressive symptoms for the total 

sample, boys, girls, and older girls and younger girls were tested in regression 

analyzes, using the PROCESS tool (Hayes, 2017). Four conditions were needed to 

signify the mediation effect and all of them were needed to be significant.  

 

Results 

As seen in table 1, the total mean score for depressive symptoms was M = 

10.04, SD = 8.06. On average, girls had higher levels of depressive symptoms (M = 

12.11, SD = 8.34) than boys (M = 7.85, SD = 7.13, t(1922) = 12.11, p < .001). The 

total mean score for self-esteem was (M = 21.03, SD = 6.72). On average, boys had 

higher levels of self-esteem (M = 22.56, SD = 6.10) than girls (M = 19.63, SD = 6.94, 

t(1851) = 9.70, p < .001). 
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Table 1 

Descriptive statistics for depressive symptoms and self-esteem among boys, girls and 

the total sample    

Variables   N Range Mean  SD 

DS total* 1954 0-33 10.04 8.06 

Boys 930  7.85 7.13 

Girls 1006  12.11 8.34 

SE total** 1873 0-30 21.03 6.72 

Boys 888  22.56 6.10 

Girls 969  19.63 6.94 

Note. * = Depressive symptoms ** = Self-esteem 

 

As seen in table 2, 14.7% of participants never participated in MVPA during 

the last seven days. 43.3% of participants participated in MVPA one to three days but 

42.1% of participants participated in MVPA four to seven days. Most of the boys 

participated in MVPA every day during the last seven days (15.7%) but the least 

common for boys was to participate in MVPA five days (8.7%). Most of the girls 

participated in MVPA twice during the last seven days (17.1%) but the least common 

for girls was to participate in PA every day (7.3%). 

Table 2 

Descriptive statistics for physical activity among boys, girls and the total sample 

 Total  Boys  Girls 

MVPA N %  N %  N % 

Never 282 14.7  126 13.7  150 15.2 

One day 254 13.2  120 13.1  134 13.5 

Two days 308 16.0  137 14.9  169 17.1 

Three days 271 14.1  117 12.8  152 15.4 

Four days 187 9.7  87 9.5  99 10.0 

Five days  182 9.5  80 8.7  100 10.1 

Six days 221 11.5  106 11.6  114 11.5 

Seven days 

Total 

219 

1924 

11.4 

100.0 

 144 

917 

15.7 

100.0 

 72 

990 

7.3 

100.0 

 

Table 3 provides descriptive statistics for depressive symptoms by 

participating in MVPA. In the total sample, those who never participated in PA during 

the last seven days had the highest level of depressive symptoms (M = 12.16) and 
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those who participated in PA every day during the last seven days had the lowest level 

of depressive symptoms (M = 7.31), F(7, 1902) = 9.26, p < .001). Among both boys 

and girls, those who were less physically active had the highest levels of depressive 

symptoms and those who were most active had the lowest levels of depressive 

symptoms.  

Table 3 

Descriptive statistics for depressive symptoms by participation in MVPA among boys, 

girls and the total sample 

 Total  Boys  Girls 

MVPA  M SD N  M SD N  M SD N 

Never  12.16 8.75 279  9.45 7.75 124  14.52 8.96 149 

One day 10.51 7.68 254  9.38 7.23 120  11.53 7.95 134 

Two days 11.18 8.14 305  9.31 7.58 135  12.77 8.26 168 

Three days 10.28 8.13 268  7.80 7.29 114  12.20 8.25 152 

Four days 9.30 7.64 185  7.35 7.30 85  11.02 7.58 99 

Five days 8.53 7.94 181  6.63 6.57 79  10.15 8.62 100 

Six days 9.05 7.54 220  6.08 5.83 106  11.89 7.92 113 

Seven days 7.31 7.18 218  5.73 6.07 143  10.17 8.04 72 

Total 9.99 8.05 1910  7.79 7.13 906  12.05 8.32 987 

 

Table 4 provides descriptive statistics for self-esteem by participating in 

MVPA. In the total sample, those who never participated in PA during the last seven 

days had the lowest level of self-esteem (M = 18.87) and those who participated in PA 

every day during the last seven days had the highest level of self-esteem (M = 23.47), 

F(7, 1829) = 12.43, p < .001). Among both boys and girls, those who were less 

physically active had the lowest levels of self-esteem and those who were most active 

had the highest levels of self-esteem.  
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Table 4 

Descriptive statistics for self-esteem by participation in MVPA among boys, girls and 

the total sample 

 Total  Boys  Girls 

MVPA  M SD N  M SD N  M SD N 

Never  18.87 7.43 263  20.26 6.86 118  17.68 7.62 139 

One day 20.23 6.70 247  21.15 6.40 115  19.42 6.87 132 

Two days 19.98 6.49 297  21.54 5.49 131  18.63 6.93 164 

Three days 20.86 6.63 256  22.96 5.81 109  19.26 6.80 146 

Four days 21.74 6.25 178  22.66 6.10 82  20.87 6.29 95 

Five days 21.84 6.25 178  23.59 5.57 78  20.42 6.46 99 

Six days 22.70 6.25 208  23.85 5.82 100  21.56 6.44 107 

Seven days 23.47 6.22 210  24.65 5.50 135  21.57 6.92 72 

Total 21.03 6.72 1837  22.53 6.11 868  19.66 6.94 954 

 

To test the first hypothesis, that increase in PA is associated with lower levels 

of depressive symptoms and higher levels of self-esteem among adolescents boys and 

girls, collectively and separately, linear regression analysis were conducted which is 

presented in table 5. The first regression analysis showed significant direct 

relationship between MVPA and depressive symptoms (R2 = .030, F(1, 1908) = 

57.701, p < .001) among adolescents. When MVPA increased by one unit, the 

depressive symptoms decreased by -0.60 points on the depressive symptoms scale. 

The second regression analysis examined the relationship between MVPA and self-

esteem. It showed significant direct relationship (R2 = .043, F(1, 1835) = 83.822, p < 

.001. When MVPA increased by one unit, the self-esteem increased by 0.61 points on 

the Rosenberg scale for self-esteem.   

The regression analyses showed significant direct relationship between MVPA 

and depressive symptoms among boys (R2 = .040, F(1, 904) = 38.972, p < .001) and 

among girls (R2 = .014, F(1, 985) = 14.544, p < .001). When MVPA increased by one 

unit, the depressive symptoms decreased by -0.60 points among boys but -0.46 points 

among girls. There was also a significant direct relationship of MVPA with self-
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esteem among boys  (R2 = .054, F(1, 866) = 50.203, p < .001) and girls (R2 = .030, 

F(1, 952) = 29.011, p < .001). When MVPA increased by one unit, the self-esteem 

increased by 0.60 points among boys but 0.55 points among girls. Therefore the first 

hypothesis was supported as there was association between MVPA and depressive 

symptoms as well as self-esteem among boys and girls and the total sample. 

Table 5 

Linear regression to examine whether MVPA is associated with adolescents’ 

depressive symptoms and self-esteem among boys, girls and the total participants 

sample 

Total  B Std. Error β t p 

DS* Constant 12.52 38  32.40 p < .001 

 MVPA -0.60 .08 -.17 -7.60 p < .001 

SE** Constant 18.45 .32  57.38 p < .001 

 MVPA 0.61 .07 .21 9.16 p < .001 

Boys       

DS* Constant 10.46 .49  21.49 p < .001 

 MVPA -0.60 .10 -.20 -6.24 p < .001 

SE** Constant 19.89 .42  46.87 p < .001 

 MVPA 0.60 .08 .23 7.09 p < .001 

Girls        

DS* Constant 13.90 .55  25.12 p < .001 

 MVPA -0.46 .12 -.12 -3.81 p < .001 

SE** Constant 17.44 .47  37.28 p < .001 

 MVPA 0.55 .10 .17 5.39 p < .001 

Note. * = Depressive symptoms ** = Self-esteem 

 

To test the second hypothesis, that self-esteem mediates the relationship 

between MVPA and depressive symptoms, linear regression analysis were conducted. 

The analysis confirmed a significant (p = .022) direct effect of MVPA on depressive 

symptoms (b = -0.148, SE = 0.064, lower level confidence interval (LLCI) = -0.273, 

upper level confidence interval (ULCI) = -0.022) and significant indirect effect (p < 

.001) of MVPA on depressive symptoms mediated through self-esteem (b = -0.463, 

SE = 0.055, LLCI = -0.574, ULCI = -0.360), yielding a total effect of -0.611 (SE = 
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0.081, LLCI = -0.769, ULCI = -0.453). Thus, self-esteem partially mediated the 

relationship between MVPA and depressive symptoms and therefore, the hypothesis 

was supported.  

The third hypothesis stated that the mediation effects differed between 

genders. The analysis confirmed a significant (p = .003) direct effect among boys of 

MVPA on depressive symptoms (b = -0.258, SE = 0.088, LLCI = -0.431, ULCI = -

0.086) and significant indirect (p < .001) effect of MVPA on depressive symptoms 

mediated through self-esteem (b = -0.362, SE = 0.058, LLCI = -0.480, ULCI = -

0.254), yielding a total effect of -0.620 (SE = 0.099, LLCI = -0.815, ULCI = -0.425). 

The analysis did not confirm a significant (p = .664) direct effect among girls of 

MVPA on depressive symptoms (b = -0.040, SE = 0.092, LLCI = -0.221, ULCI = 

0.141) but significant (p < .001) indirect effect of MVPA on depressive symptoms 

mediated through self-esteem (b = -0.442, SE = 0.084, LLCI = -0.606, ULCI = -

0.274), yielding a total effect of -0.482 (SE = 0.122, LLCI = -0.722, ULCI = -0.242). 

Therefore, the hypothesis was supported, as the finding showed a complete mediation 

among girls but a partial mediation among boys.  

The fourth hypothesis stated that the mediation effects differed between older 

and younger age groups among girls. The analysis did neither confirm a significant (p 

= .399) direct effect of MVPA on depressive symptoms among younger girls (b = 

0.104, SE = 0.123, LLCI = -0.137, ULCI = 0.345) nor older girls (p < .187, b = -0.197, 

SE = 0.149, LLCI = -0.490, ULCI = 0.096). However, there was a significant (p < 

.001) indirect effect of MVPA on depressive symptoms mediated through self-esteem 

among younger girls (b = -0.610, SE = 0.126, LLCI = -0.856, ULCI = -0.359), 

yielding a total effect of -0.507 (SE = 0.169, LLCI = -0.840, ULCI = -0.174). As well, 

there was also a significant (p < .001) indirect effect of MVPA with depressive 
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symptoms mediated through self-esteem (b = -0.279, SE = 0.120, LLCI = -0.520, 

ULCI = -0.050) among older girls, yielding a total effect of -0.475 (SE = 0.185, LLCI 

= -0.840, ULCI = -0.111). Therefore, the hypothesis was rejected as the finding 

showed a complete mediation among older and younger girls.  

 

Discussion 

The main purpose of the current study was to examine the association between 

MVPA, depressive symptoms and self-esteem among Icelandic adolescents 

collectively and also separately between boys and girls. Moreover, the study 

examined whether self-esteem mediated the relationship between MVPA and 

depressive symptoms in the total sample, and also when controlling for both age and 

gender. The results showed a relationship between MVPA, depressive symptoms and 

self-esteem in the total sample and for both boys and girls. PA was associated with 

lower levels of depressive symptoms and higher levels of self-esteem in the total 

sample, and for both boys and girls which supports hypothesis 1. These results are in 

accordance with findings from previous studies (Adeniyi et al., 2011; Baldursdottir et 

al., 2017; Brosnahan et al., 2004; Crews et al., 2004; Sabiston et al., 2013; Strauss et 

al., 2001; Sun et al., 2014; Tao et al., 2007; Tremblay et al., 2000).  

In addition, the results also showed that those who had the highest self-esteem 

and lowest depressive symptoms participated every day of the week in MVPA and 

those who had the lowest self-esteem and highest level of depressive symptoms never 

participated in MVPA during the week. Despite the positive effects from MVPA on 

mental health, studies have demonstrated a decline in PA during adolescents years in 

modern societies which is of great concern (Baldursdottir et al., 2017; Strauss et al., 

2001; Van Dijk et al., 2016).  
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Another goal of the study was to examine whether self-esteem mediates the 

relationship between MVPA and depressive symptoms among the participants. When 

controlling for self-esteem the results showed significant direct and indirect effect, 

indicating that MVPA is partially mediated through self-esteem. Therefore hypothesis 

2 was supported. The step was taken further and examined whether the mediation 

effects differed between genders. When self-esteem was added in the model, it 

showed different effect on boys and girls. The effects from MVPA increased self-

esteem which then decreased depressive symptoms both in boys and girls but 

furthermore MVPA also decreased depressive symptoms in boys directly. Therefore 

hypothesis 3 was supported as there was a complete mediation among girls but only 

partial among boys. During the adolescent years, it could be that self-esteem is a more 

important factor for girls mental health than it is for boys. The findings above are in 

accordance with McPhie & Rawana (2012) results, as they revealed a complete 

mediation between PA, depressive symptoms and self-esteem among older adolescent 

girls. However, the authors also revealed a complete mediation among adolescent 

boys regardless of age and no mediation was found among younger girls. Thus, the 

last hypothesis examined, whether the mediation effects differed between younger 

and older age groups among girls. The results showed complete mediation among 

both younger and older girls which is inconsistent with the previous study. 

Accordingly, the final hypothesis was rejected. However, in the current study, the 

younger group is similar in age as the older group in McPhie & Rawana (2012) study. 

Hence, it might be more difficult to match the results with the previous study. It could 

be that older adolescent girls are more aware of themselves and self-esteem a greater 

factor during the older adolescent years than during the younger years (McPhie & 

Rawana, 2012). In Dishman et al. (2006) study, when self-concept was added in the 
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model as mediation variable between self-esteem and PA, strong positive relation 

appeared. It implies that self-concept could be important factor for late adolescents 

girls (Dishman et al., 2006). It is possible that PA is not as essential for psychological 

health among younger adolescent girls as it turns out to be when they mature and 

become more conscious of their body image and self-esteem. PA might therefore 

become a more essential factor for their psychological health and well-being (McPhie 

& Rawana, 2012). 

There are several strengths in the current study. It contains a large sample with 

participants in all upper-secondary schools in Iceland. Because of the large sample 

size it is easier to generalize the results and consequently generalizable validity will 

be more accurate. As PA is decreasing and sedentary behavior becoming more 

common in the Western countries the results give a good overall picture of young 

Icelandic people and might even give an accurate picture of Nordic adolescents. The 

sample had a high response rate and genders were equally represented. The 

questionnaire is created by professionals and it has been developed for many years. 

As the questionnaire contains several sensitive matters, its anonymity is guaranteed 

and consequently it is more likely that participants will be honest in their answers. 

The self-esteem was measured with a Rosenberg self-esteem scale which is a good 

scale to use because of its reliability and validity. 

Despite these strengths, the study had also some limitations. Firstly, since the 

study was a cross-sectional, casual inferences could not be established. Secondly, the 

data was based on self-reported questionnaires, which might have led to some biased 

answers and therefore important to take the results with a caution. Adolescents might 

have exaggerated or answered what is socially correct (Brosnahan et al., 2004).  
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In this field, there are several suggestions for future studies. Even though 

some studies have examined depressive symptoms, the majority of studies 

investigated depression instead of depressive symptoms and more often among adults 

than adolescents. As it is becoming more common that adolescents develop 

depressive symptoms, future studies should focus on symptoms of depression in 

adolescents and what develops these symptoms. As many studies have found a 

positive relationship between PA, depressive symptoms and self-esteem among boys 

and girls, very few studies on the other hand have examined the mediation effect 

between these variables. In the future, there is certainly a need for additional 

mediation studies among adolescents. Moreover, it would be interesting to investigate 

further the mediation relationship among different age groups in Icelandic adolescents 

to make it easier to generalize about the importance of self-esteem associated with 

age. Despite many studies showed positive relationship between PA and self-esteem, 

studies who examined MVPA on self-esteem are scarce and clearly a need for 

additional studies.  

In conclusion, findings of the current study emphasize important evidence of 

PA on mental health and well-being among adolescents. Despite that the mediation 

relationship is still unclear due to the lack of studies, the findings of the current study 

demonstrate that PA has a positive relationship with depressive symptoms and self-

esteem among adolescents. As the symptoms of depression are usually emerging early 

in life it is necessary to intervene and to prevent people from developing clinical 

depression with harmful consequences for the individual, as well as for the society. 

Thus, PA is of great importance.   
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