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Abstract 
There has been an increasing interest in mental health among university students. Recent 
studies have shown that sedentary behavior increases symptoms of anxiety and stress and 
physical activity decreases symptoms of anxiety and stress. However, physical activity and 
sedentary behavior have not been examined simultaneously among Icelandic university 
students before. Thus, the aim of this study was to examine if physical activity and sedentary 
behavior were associated with symptoms of anxiety and stress among university students. 
Psychology students (N=59) at the Reykjavik University participated in the study, 51 females 
and 8 males. Stress among participants was assessed using PSS-10 and anxiety was assessed 
using GAD-7. The results showed that 73% of the students did not meet the recommended 
weekly physical activity and 44% were sedentary for six hours or more per day. The majority 
of the students experienced moderate symptoms of stress and mild symptoms of anxiety. 
However, physical activity and sedentary behavior were not associated with symptoms of 
anxiety or stress. Yet, students who met recommended weekly physical activity showed less 
symptoms of anxiety and stress compared to those who did not meet weekly physical activity. 
Further intervention should be done to encourage university students to increase physical 
activity and reduce sedentary behavior. 

Keywords: physical activity, sedentary behavior, mental health, anxiety, stress, 
university students 

Útdráttur 
Á síðustu árum hefur áhugi um andlega heilsu meðal háskólanema aukist til muna. 
Rannsóknir hafa sýnt að kyrrseta eykur einkenni kvíða og streitu á meðan hreyfing dregur úr 
einkennum kvíða og streitu. Aftur á móti hefur hreyfing og kyrrseta ekki verið skoðuð 
samtímis meðal íslenskra háskólanema áður. Markmið þessarar rannsóknar var því að skoða 
hreyfingu og kyrrsetu meðal háskólanema og hugsanleg tengsl við kvíða og streitu. 
Sálfræðinemendur (N=59) við Háskólann í Reykjavík tóku þátt í rannsókninni, 51 konur og 8 
karlar. Streita var metin með kvarðanum PSS-10 og kvíði með kvarðanum GAD-7. 
Niðurstöður sýndu að 73% háskólanema náðu ekki viðmiðum um vikulega hreyfingu og 44% 
háskólanema voru í kyrrsetu í sex klukkustundir eða meira á dag. Meirihluti þeirra upplifði 
miðlungs streitu og vægan kvíða. Niðurstöður sýndu ekki marktæk tengsl hreyfingar og 
kyrrsetu við kvíða og streitu. Hinsvegar, þeir nemendur sem náðu viðmiðum um hreyfingu 
sýndu minni einkenni kvíða og streitu samanborið við þá sem náðu ekki viðmiðum um 
hreyfingu. Frekari íhlutun er nauðsynleg til þess að hvetja háskólanemendur til þess að auka 
hreyfingu og minnka kyrrsetu.  

Leitarorð: hreyfing, kyrrseta, andleg heilsa, kvíði, streita, háskólanemar 
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Physical activity and sedentary behavior among university students: Association with anxiety 

and stress. 

According to the World Health Organization (WHO, 2014) ‘‘mental health is defined 

as a state of well-being in which every individual realizes his or her own potential, can cope 

with the normal stresses of life, can work productively and fruitfully, and is able to make a 

contribution to her or his community’’. In recent years, increased interest has been on 

university students and their mental health problems (Bayram & Bilgel, 2008; Kitzrow, 2003; 

Stallman, 2010) as university has been considered a time in an individual’s life that anxiety 

(McNamara, 2000) and stress can easily appear (Bayram & Bilgel, 2008; Shahzeb, 2016; 

Stallman, 2010; Xu, Liu, Chepyator-Thomson & Schmidlein, 2018) due to various changes in 

a student’s lifestyle (Schmidt, 2012).  

Stress is a normal part of life which can have both positive and negative effect on 

individuals (Hackney, 2006). While a certain level of stress can be beneficial, too much stress 

can affect the mental health of an individual (Andrews & Wilding, 2004; Hudd et al., 2000; 

Schneiderman, Ironson, & Siegel, 2005). Stress is psychological and behavioral response to 

disturbing stimulus from the environment. These responses can result in a variety of 

symptoms that individuals experience, for example high blood pressure, nausea and fatigue 

or changes in thoughts that can results in for example anger, helplessness, shame, fear and 

worry (Palmer & Puri, 2006). However, if stress becomes chronic and untreated it can lead to 

anxiety (Baum & Posluszny, 1999).  

Symptoms of anxiety are one of the most prominent mental health problems 

worldwide (ACHA, 2009; ADAA, 2012; Martinsen, 2008;), and over 20% of the entire 

population will at some point experience anxiety in their life (Gross & Hen, 2004). Anxiety is 

an unpleasant condition that is associated with physical responses to fear which is supposed 

to protect the individual from danger (Bekker, Legare, Stacey, O’Connor & Lemyre, 2003; 
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Gross & Hen, 2004). Anxiety symptoms can include exaggerated worry (Teychenne, 

Costigan & Parker, 2015), tiredness, lack of concentration (Dean, 2016) and physiological 

symptoms such as pounding heart, stomach problems, muscle tension and more (Teychenne 

et al., 2015). Sedentary behavior and physical activity are two common determinants of 

anxiety and stress, where sedentary behavior increases symptoms of anxiety and stress and 

physical activity decreases symptoms of anxiety and stress (Rebar, Vandelanotte, Uffelen, 

Short & Duncan, 2014; Xu et al., 2018). During the university years, physical activity tends 

to decline among students (Buckworth & Nigg, 2004; Lee & Kim, 2018; Stone, McKenzie, 

Welk & Booth, 1998) while sedentary behavior tends to increase (Buckworth & Nigg, 2004). 

Daily activities among the general public have also changed dramatically the past 

decades, due to changes in social and economic environments and advanced technology 

(Matthews et al., 2008; Pate, O’neill, Lobelo, 2008;). This affects how individuals spend their 

leisure, work and travel time and it has been shown that adults in the United States spend 

much more time sedentary than before (Matthews et al., 2008). Sedentary behavior refers to 

any waking activities that needs very low energy expenditure, such as; sitting, reading a book 

and screen-based media use that have become more common in the modern population (Pate, 

O’neill & Lobelo, 2008). It has been reported that university students in the US spend on 

average about four and a half hours per day sedentary and male students are more likely than 

female students to engage in sedentary behavior (Buckworth & Nigg, 2004). Meanwhile, 

among Korean university students the mean sitting time has been found to be higher or nearly 

eight hours per day (Lee & Kim, 2018). 

As said before, sedentary behavior is a large risk factor for mental health as it 

increases the symptoms of anxiety (Blough & Loprinzi, 2018) and stress (Peeters, Burton & 

Brown, 2013; Lee & Kim, 2018; Uffelen et al., 2013). Lee & Kim (2018) reported that 

spending long periods of the day sitting increased the symptoms of anxiety and stress among 
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Korean university students. Furthermore, female students reported more symptoms of anxiety 

and stress compared to male students. Similar results were found among Spanish university 

students but results showed that participants who sat for six hours or more per day were much 

more likely to experience anxiety and stress compared to those who sat less than six hours 

per day (Sanches-Villegas et al., 2008). Study by Blough & Loprinzi (2018) showed that 

sedentary behavior was associated with increased symptoms of anxiety even though 

participants engaged in moderate intensity of physical activity. Thus, individuals who achieve 

the daily recommended physical activity can nevertheless be considered sedentary if they 

spend much time sitting during the day (Ploeg & Hillsdon, 2017).  

There is evidence for the beneficial effect of physical activity on mental health 

(VanKim & Nelson, 2013) as it can reduce symptoms of anxiety and stress (Edward & 

Loprinzi, 2016; VanKim & Nelson, 2013; Xu et al., 2018). Physical activity is defined as 

‘‘any bodily movement produced by skeletal muscles that results in energy expenditure’’. 

Thus, it includes exercise, sports and physical activities during leisure-time and can be 

measured by intensity, duration and frequency. Intensity refers to how hard an individual 

works during physical activity and can be classified into light, moderate or vigorous (Laporte, 

Montoye & Caspersen, 1985; Stults-Kolehmainen & Shinha, 2014; WHO, 2018. WHO 

(2018) recommends that adults at the age of 18-64 years should do at least 150 minutes of 

moderate to vigorous physical activity per week to reduce the risk of mental health problems, 

yet 23% of adults worldwide do not meet those recommendations. Xu, Liu, Thomson & 

Schmidlen (2018) found out that 40% of university students in the US did not meet the 

recommended weekly physical activity, although male students reported higher physical 

activity per week compared to female students. Gender difference in physical activity were as 

well found in a study by Buckworth & Nigg (2004) as male students engaged in more 

physical activity than female students.  
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Study by Xu, Liu, Thomson & Schmidlein (2018) showed that 21% of university 

students had symptoms of anxiety and that physical activity was inversely related to anxiety 

and stress. Edwards & Loprinzi (2016) conducted an intervention research on physical active 

participants. Participants in the intervention group decreased their physical activity and 

increased their sedentary behavior by reducing their steps to less than 5000 steps per day for 

one week. The results showed significant increase in symptoms of anxiety among those 

participants after only one week. However, when they went back to their normal physical 

activity one week later the symptoms of anxiety had reduced again. VanKim & Nelson 

(2013) reported that students who performed 150 minutes of moderate to vigorous physical 

activity were less likely to report symptoms of anxiety and stress compared to those who 

performed light physical activity. Additionally, female students were less likely to perform 

vigorous intensity physical activity and more likely to report symptoms of anxiety and stress.   

On the basis of what has been discussed above, it can be concluded that anxiety and 

stress are common mental health problems among university students. However, physical 

activity and sedentary behavior have not been examined simultaneously among Icelandic 

university students before. Thus, the aim of this study was to examine if physical activity and 

sedentary behavior were associated with symptoms of anxiety and stress among university 

students. Four hypotheses were proposed, (1) students that do at least 150 minutes of 

moderate to vigorous physical activity per week are less likely to show symptoms of anxiety 

compared to those that do less than 150 minutes of moderate to vigorous physical activity per 

week, (2) students that do at least 150 minutes of moderate to vigorous physical activity per 

week are less likely to show symptoms of stress compared to those that do less than 150 

minutes of moderate to vigorous physical activity per week, (3) students that spend six hours 

or more per day sedentary experience more symptoms of anxiety than those who spend less 
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than six hours per day, (4) students that spend six hours or more per day sedentary experience 

more symptoms of stress compared to those who spend less than six hours per day.   

Method  

Participants 

 Participants were 59 undergraduate psychology students at the Reykjavik University 

chosen by convenience sampling, 51 females and 8 males. The age of the participants was 18 

years or older, and the most common age was 21-23 years (47.5%). First and second year 

students received an email from Psychology department of Reykjavik University that 

contained an information sheet and a link to the online survey. Participants did not get paid 

for taking part in the study and were not obliged to participate but if they did they were 

offered course credit for answering the online questionnaire. 

Measures 

 The survey was created on google files. The survey contained background 

information, questions about physical activity and sedentary behavior and two questionnaires 

that measured anxiety and stress. It was assumed that it would take about ten to fifteen 

minutes to answer the survey.  

 Background information. Background information contained questions such as 

gender, age, relationship status, education and how many university semesters participants 

had completed. The question about participants age was collapsed and recoded into three 

categories (1 = 18-20 years old, 2 = 21-23 years old, 3 = 24 years or older). 

Physical activity. Three questions were used to assess participants physical activity. 

The first question asked whether participants exercised regularly, with two possible answers, 

“yes’’ and “no’’. To assess if participants met the recommended weekly physical activity one 

question was used: “How many days – past seven days – did you spend on physical activity 

for at least 30 minutes so your heartbeat increased and you were sometimes panting?’’. 
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Possible answers were from never to seven days (0 = never, 1= one day, 2 = two days, 3 = 

three days, 4 = four days, 5 = five days, 6 = six days, 7 = seven days). To distinguish 

between participants who met recommended weekly physical activity and those who did not 

meet recommended weekly physical activity that question was collapsed and recoded into 

two categories (1=never to 4 days per week, 2 = five days or more per week). That question 

is considered to be reliable and valid to assess recommended level of weekly physical activity 

(Scott, Morgan, Plotnikoff & Lubans, 2015). Information about how many hours participants 

spent in physical activity was assessed by: “How much time per day did you spend typically 

on physical activity last week (last 7 days)’’. That question had nine possible responses from 

“less than ½ hour per day’’ to “more than 6 hours per day’’. 

Sedentary behavior. Information about sedentary behavior among participants was 

assessed by: “How much time per day did you spent sitting last week (last 7 days)? That 

question had ten possible answers from “less than ½ hour per day’’ to “more than 16 hours 

per day’’. To distinguish between high and low daily sedentary behavior among students that 

question was collapsed and recoded into two categories (1 = less than 6 hours per day, 2 = 6 

hours or more per day), less than six hours per day represented low level of sedentary 

behavior and six hours or more per day represented high level of sedentary behavior.  

General anxiety disorder-7 (GAD-7). General anxiety disorder 7-item (GAD-7) 

(Spitzer, Kroenke, Williams & Löwe, 2006) was used to measure symptoms of anxiety 

among participants. GAD-7 is a self-report questionnaire consisting of seven questions used 

for screening symptoms of anxiety. Participants were asked questions about how often they 

have been bothered by certain problems in the last four weeks, such as “Feeling nervous, 

anxious or on edge’’ The questions were rated on 4-point Likert scale (0 = Not at all, 1= 

Several days, 2= More than half the days, 3= Nearly every day). The scale total score can 

range from 0 to 21 where a higher total score indicates more symptoms of anxiety among 
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participants, a scores of 5-9 means mild anxiety symptoms, a scores of 10-14 moderate 

anxiety symptoms and a scores of 15 and higher means severe anxiety symptoms (Kroenke, 

Spitzer, Williams, Monahan & Löwe, 2007). Previous studies have shown that GAD-7 is 

high in internal reliability (α = .92) and therefor it is a reliable and valid measurement of the 

severity of anxiety (Spitzer, Kroenke, Williams & Löwe, 2006). Results on the psychometric 

properties of Icelandic version of GAD-7 showed both high internal reliability (α = .863) and 

test-retest reliability (α = .83) (Ingolfsdottir, 2014). In a current study, the internal reliability 

(Cronbach’s alpha) for GAD-7 was α = .875.   

Perceived stress scale-10 (PSS-10). The 10-item Perceived stress scale (PSS-10) was 

used to assess symptoms of stress among participants. The PSS-10 is a self-report 

questionnaire consisting of ten questions that focuses on thoughts and feelings. PSS-10 

involves participants to evaluate their thoughts and feelings the past four weeks, such as “In 

the last month, how often have you felt nervous and stressed?’’. The questions were rated on 

a 5-point Likert scale (0=Never, 1=Almost never, 2=Sometimes, 3=Fairly often, 4=Very 

often). The scale total score can range from 0 to 40 where higher scores indicates more 

symptoms of stress among participants (Cohen, Kamarck og Mermelstein, 1983). Scores 

from 0-13 indicates low stress, scores from 14-26 moderate stress and scores from 27-40 

severe stress. Previous study showed that it is high in internal reliability (α = .85) (Cohen, 

Tyrrell & Smith (1991).  The psychometric properties of Icelandic version of SPP-10 have 

not been shown, however an Icelandic study showed that Cronbach’s alpha was 0.84 

(Halldorsdottir, Sigursteinsdottir, Skuladottir, Agnarsdottir, 2016) which indicated high 

internal consistency in Icelandic version of the scale. The internal reliability (Cronbach’s 

alpha) for GAD-7 in this study was α = .75. 
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Procedure 

After approval from the Icelandic National Bioethics committee (reference: VSN-19-

061) the researcher introduced the study in class. Following that, the psychology department 

of Reykjavik University sent an email to the participants that contained an information sheet 

and link to the online survey. Participants were asked to read the information sheet before 

they started the questionnaire, where it was noted that answering the questionnaire is equal to 

a written consent. They were informed that they did not have to answer all the questions, 

could withdraw from participation at any time and that the survey was anonymous and 

untraceable to individuals. It took about ten to fifteen minutes to answer all the questions and 

the participants were encouraged to answer the questions conscientiously. The participants 

were informed that if they experienced any emotional distress while answering the questions 

they could contact a psychologist for one lesson, free of charge.  

Design and data analysis  

 A cross-sectional survey design with questionnaire was used in the present study to 

assess if physical activity and sedentary behavior were associated with symptoms of anxiety 

and stress among university students. The dependent variables were anxiety (GAD-7) and 

stress (PSS-10) and the independent variables were participants physical activity and 

sedentary behavior. The statistical program SPSS Statistics and Excel were used to analyse 

the data. Descriptive statistics was used to describe participants background information. 

Independent t-test was conducted to determine if there was gender difference in physical 

activity, sedentary behavior, symptoms of anxiety and stress. One-way ANOVA was 

conducted to test the hypotheses if students that meet recommended physical activity are less 

likely to show symptoms of anxiety or stress compared to those that do not meet 

recommended physical activity, and if students that spend six hours or more per day 

sedentary experience more symptoms of anxiety or stress than those who spend less than six 
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hours per day. One-way ANOVA was also used to determine if there was difference in 

symptoms of anxiety or stress between students age.  

 The assumptions of normality and homogeneity of variance were tested for both 

dependent variables. The assumption of homogeneity was met for both dependent variables 

as Levene’s test was not significant. The assumption of normality was met for the dependent 

variable, stress (PSS-10) as the Kolmogorov-Smirnov test was not significant but for anxiety 

(GAD-7) it was violated as the test was statistically significant. 

Results 

Total of 59 university students participated in the study, 86.4% females and 13.6% 

males. Most of the students were 21-23 years old (47.5%). Table 1 shows students 

background information. Most of the students were in a relationship (50.8%) and had 

completed secondary school (93.2%). The majority of the students had completed one 

semester of their university education (57.6%).  

Table 1 

 Descriptive statistics for relationship status, former education and university semesters 
completed  

Variables Participants (N) Frequency (%) 
Relationship status    

     Single 27 45.8 

     In a relationship 30 50.8 

     Married 2 3.4 

Former education completed   

     Secondary school 55 93.2 

     University degree 4 6.8 

Semesters completed    

     One to two semesters 36 61.0 

     Three to four semesters 19 32.2 

     Five semesters 4 6.8 
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In table 2 descriptive statistics for physical activity among students is displayed. Most 

of them presumed that they exercised regularly, or 66.1% of the students. The majority of the 

students spent about an hour in physical activity per day (35.6%) but 6.8% spent three hours 

or more per day. More than half of the students did not meet recommended physical activity 

or 73% of the students. A total of 16 students (27.1%) engaged in physical activity 5 days or 

more per week.  

Table 2  

 Descriptive statistics for physical activity 

Variables  Participants (N) Frequency (%) 
Regular exercise    

     Yes  39 66.1 

     No  20 33.9 

Daily physical activity    

     Less than ½ hour  13 22.1 

     ½ hour  11 18.6 

     1 hour  21 35.6 

     2 hours  10 16.9 

     3 hours or more  4 6.8 

 MVPA (≥ 30 minutes/day)   

     4 days or less  43 72.9 

     5 days or more 16 27.1 
Note. MVPA= Moderate to vigorous physical activity  
 

Table 3 shows sedentary behavior among students. A total of 38 students out of 59 

answered the question about sedentary behavior and thus, 35.6% did not answer this 

question. Large part of the students engaged in high level of sedentary behavior or for six 

hours or more per day (44%). Most of the students spent about six to seven hours per day 

sedentary (18.6%). Small portion of the students spent less than six hours per day sedentary 

(20.3%).   
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Table 3 

Descriptive statistics for sedentary behavior 

Variables Participants (N) Frequency (%) 
Hours of SB per day    

     1 hour or less   0 0 

     2-3 hours  2 3.4 

     4-5 hours  10 16.9 

     6-7 hours  11 18.6 

     8-10 hours  9 15.3 

     11-12 hours 4 6.7 

     13 hours or more 2 3.3 
Note. SB= sedentary behavior 
 

Independent t-test revealed that there was no significant difference between gender in 

weekly physical activity, t (57) = -1.063, p = .292 or daily sedentary behavior, t (36) = -.471, 

p = .641. However, male students spent more time in weekly physical activity compared to 

female students or about four days per week (M = 3.88, SD = 2.48) but female students spent 

about three days per week (M = 3.12, SD = 1.77). Male students spent on average more time 

sedentary (M = 6.50, SD = 1.87) compared to female students (M = 6.22, SD = 1.24) 

Physical activity, sedentary behavior and stress symptoms 

 In figure 1, scores on the Perceived stress scale (PSS-10) among students (N = 59) are 

displayed. The mean score on the PSS-10 was 16.5 (SD = 5.96), where 6 was the lowest 

score and 32 the highest score. The most frequent score on the PSS-10 was 14 (N = 6). The 

majority of the students showed moderate symptoms of stress (61%), 19 students (32%) 

showed mild symptoms of stress and four students (7%) showed severe symptoms of stress.  
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Figure 1. Participants scores on the PSS-10 

Table 4 displays the number of students and a percentage, as well as the mean and 

standard deviation for scores on the PSS-10 by gender, age, physical activity and sedentary 

behavior. Male students had higher mean score on the PSS-10 (M = 17.37, SD = 5.68) 

compared to female students (M = 16.37, SD = 6.05). However, independent t-test revealed 

that the difference was not significant, t (57) = -.439, p =.663. One-way ANOVA revealed 

that there was not a significant difference in symptoms of stress between the students age, F 

(2, 56) = .801, p =.454. However, scores on PSS-10 were higher among students that were 24 

years or older (M =18.05, SD = 4.99) compared to younger students. 

One-way ANOVA was conducted to evaluate if there was a difference in symptoms 

of stress in relation to different physical activity and sedentary behavior levels. The results 

revealed that there was not a significant difference in symptoms of stress between those who 

met the recommended weekly physical activity and those who did not meet the weekly 

physical activity, F (1, 57) = .623, p = .433. Nevertheless, those who met the recommended 

weekly physical activity scored lower on PSS-10 (M = 15.50, SD = 4.79) than those who did 

not meet the recommended weekly physical activity (M = 16.90, SD = 6.35). Regarding 

sedentary behavior and symptoms of stress there was not a significant difference in 
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symptoms of stress between those who were sedentary for six hours or more per day and 

those who were sedentary less than six hours per day, F (1, 36) = .890, p = .352. However, 

scores on PSS-10 were higher among those who were sedentary less than six hours per day 

(M = 17.33, SD = 7.17) compared to those who were sedentary six hours or more per day (M 

= 15.30, SD = 5.64).  

Table 4  

Scores on PSS-10 by gender, age, physical activity and sedentary behavior  

PSS-10 
Variables N (%) M (SD) 
Gender    

     Female 51 (86.4) 16.37 (6.05) 

     Male 8 (13.6) 17.38 (5.68) 

Age    

     18-20 years old 14 (23.7) 15.86 (6.76) 

     21-23 years old 28 (47.5) 15.89 (6.13) 

     24 years or older 17 (28.8) 18.05 (4.99) 

Daily physical activity    

     ½ an hour or less  24 (40.7) 16.70 (5.39) 

     1 hour  21 (35.6) 17.57 (5.95) 

     More than 1 hour 14 (23.7) 14.50 (6.81) 

MVPA (≥ 30 minutes/day)   

     4 days or less  43 (72.9) 16.90 (6.35) 

     5 days or more  16 (27.1) 15.50 (4.79) 

Hours of SB per day   

    Less than 6 hours  12 (20.3) 17.33 (7.17) 

    6 hours or more 26 (44.1) 15.30 (5.64) 

    Missing 21 (35.6)  
Note. MVPA= Moderate to vigorous physical activity; SB= sedentary behavior 
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Physical activity, sedentary behavior and anxiety symptoms  

In figure 2, scores on the Generalized anxiety disorder scale (GAD-7) among students 

(N = 59) are displayed. The mean score on the GAD-7 was 6.32 (SD = 4.42), where 0 was the 

lowest score and 19 the highest score. The most frequent score was 3 (N = 10). Most of the 

students showed mild or no symptoms of anxiety (78%). However, nine students (15%) 

showed moderate symptoms of anxiety and four students (6%) showed severe symptoms of 

anxiety.  

 
Figure 2. Participants scores on the GAD-7 

Table 5 displays the number, percent, mean and standard deviation for scores on the 

GAD-7 by gender, age, physical activity and sedentary behavior. Independent t-test was used 

to compare anxiety symptoms between gender. There was no significant difference in anxiety 

symptoms between female and male students, t (57) = -.292, p = .771. The mean score on 

GAD-7 was similar among gender, for male students it was 6.75 (SD = 5.28) and for female 

students it was 6.47 (SD = 4.37).  One-way ANOVA revealed that there was not a significant 

difference in symptoms of anxiety between students age, F (2, 56) = .977, p =.383, even 

though scores on GAD-7 were higher among students that were 24 years or older (M = 7.53, 

SD = 4.39).  
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Table 5 

 Scores on GAD-7 by gender, age, physical activity and sedentary behavior  

GAD-7 
Variables N (%) M (SD) 
Gender    

     Female 51 (86.4) 6.25 (4.33) 

     Male 8 (13.6) 6.75 (5.28) 

Age    

     18-20 years old 14 (23.7) 5.42 (4.57) 

     21-23 years old 28 (47.5) 6.03 (4.38) 

     24 years or older 17 (28.8) 7.53 (4.39) 

Daily physical activity    

     ½ an hour or less 24 (40.7) 6.41 (3.75) 

     1 hour  21 (35.6) 7.19 (4.93) 

     More than 1 hour        14 (23.7) 4.86 (4.64) 

MVPA (≥ 30 minutes/day)   

     4 days or less 43 (72.9) 6.55 (4.39) 

     5 days or more  16 (27.1) 5.68 (4.60) 

Hours of SB per day   

    Less than six hours  12 (20.3) 7.33 (4.03) 

    6 hours or more  26 (44.1) 5.31 (3.84) 

    Missing 21 (35.6)  
Note. MVPA= Moderate to vigorous physical activity; SB= Sedentary behavior 

One-way ANOVA was conducted to evaluate if there was a difference in symptoms 

of anxiety in relation to different physical activity and sedentary behavior levels. The results 

revealed that there was not a significant difference in anxiety symptoms between those who 

met recommended weekly physical activity and those who did not meet recommended 

weekly physical activity, F (1, 57) = .447, p =.506, even though students that spent five days 

or more in physical activity, and therefore met the recommended weekly physical activity 

showed lower scores on GAD-7 (M = 5.68, SD = 4.60) compared to those who spent four 
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days or less (M = 6.55, SD = 4.39). In relation to sedentary behavior and symptoms of 

anxiety, there was not a significant difference in anxiety symptoms between those who spent 

six hours or more per day sedentary and those who spent less than six hours sedentary, F (1, 

36) = 2.212, p =.146. Students that spent less than six hours per day sedentary showed higher 

scores on GAD-7 (M = 7.33, SD = 4.03) compared to those who spent six hours or more 

sedentary (M = 5.31, SD = 3.84).  

Discussion 

As previously discussed, this study aimed to evaluate if physical activity and 

sedentary behavior were associated with symptoms of anxiety and stress among university 

students. Four hypotheses were proposed (1) students that do at least 150 minutes of 

moderate to vigorous physical activity per week are less likely to show symptoms of anxiety 

compared to those that do less than 150 minutes of moderate to vigorous physical activity per 

week, (2) students that do at least 150 minutes of moderate to vigorous physical activity per 

week are less likely to show symptoms of stress compared to those that do less than 150 

minutes of moderate to vigorous physical activity per week, (3) students that spend six hours 

or more per day sedentary experience more symptoms of anxiety than those who spend less 

than six hours per day, (4) students that spend six hours or more per day sedentary experience 

more symptoms of stress compared to those who spend less than six hours per day. 

The results revealed that 73% of the students did not meet recommended weekly 

physical activity. However, male students engaged in more physical activity compared to 

female students, despite that the difference was not significant. This is similar to other studies 

that reported that male students engaged in more physical activity than female students 

(Buckworth & Nigg, 2004; Xu, Liu, Chepyator-Thomson & Schmidlein, 2018). In a current 

study, 44% of the students spent six hours or more in sedentary behavior per day and there 

was a slight gender difference as male students were more sedentary than female students but 
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the difference was not significant. Other study also noted that male students are more likely 

to engage in sedentary behavior than female students (Buckworth & Nigg, 2004). 

Both of the hypotheses regarding recommended physical activity and symptoms of 

anxiety and stress among students, was not confirmed. In the current study, students that met 

recommended physical activity had lower symptoms of anxiety and stress but the difference 

was not significant. That is not in line with VanKim & Nelson (2013), who reported that 

students who did not meet recommended weekly physical activity had increased symptoms of 

anxiety and stress compared to those who did meet recommended weekly physical activity. 

Other studies also showed that physical activity reduced the symptoms of anxiety and stress 

(Edvards & Loprinzi, 2016; Xu, Liu, Chepyator-Thomson & Schmidlein, 2018). A possible 

reason for these results differing from the results in this study might be due to the limited 

sample in this study, as only 59 students participated.   

Both of the hypotheses regarding sedentary behavior and symptoms of anxiety and 

stress among students, was not confirmed either. Surprisingly, students that spent less than 

six hours per day sedentary showed higher scores on both GAD-7 and PSS-10 compared to 

those who spent six hours or more per day sedentary. These results were not expected as this 

is opposed to the results in a study by Sanches-Villages (2008), who reported that students 

that were sedentary for six hours or more per day were much more likely to experience 

symptoms of anxiety and stress compared to students that were sedentary for less than six 

hours per day. These results are also opposed to other studies who showed that spending long 

periods of time in sedentary behavior increased the symptoms of anxiety (Blough & Loprinzi, 

2018) and stress among participants (Lee & Kim, 2018). The possible reason for these 

opposed results could be that only 38 students out of 59 answered the question about 

sedentary behavior. The reason for the missing answers might be that the students found it 
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difficult to evaluate their daily sedentary behavior and there is a possibility that some 

students even underestimated the time they usually spend sedentary.  

Other notable results were that the mean score on the PSS-10 among students was 

16.5 and majority of the students experienced moderate symptoms of stress even though the 

difference was not significant. Opposed to earlier study, that indicated that female students 

reported more symptoms of stress compared to male students (VanKim & Nelson, 2013; Lee 

& Kim, 2018). When scores on GAD-7 were examined, the results revealed that the mean 

score among students was 6.32 and most of the students showed mild or no symptoms of 

anxiety. There was not significant difference in anxiety symptoms between gender. These 

results are not in line with VanKim & Nelson (2013) that reported that female students are 

more likely to experience symptoms of anxiety.  

There were a few limitations in this study. Firstly, the sample size was limited as only 

59 students participated. The gender distribution was unequal where the majority of the 

participants were female students, which could have affected the results. Furthermore, only 

psychology students at the Reykjavik University participated, which makes it difficult to 

generalize the results to all university students. A self-report questionnaire was used in this 

study which can lead to response bias as there is a change of dishonesty among participants, 

that can limit the reliability of the study. It should be noted that this was a cross-sectional 

study and therefore impossible to assume the causality.  

Given these limitations, the current study is the first to examine physical activity and 

sedentary behavior simultaneously and how it is associated with symptoms of anxiety and 

stress among Icelandic University students. Furthermore, it gives some information about 

physical activity and sedentary behavior among university students and their mental health.  

Future research should focus more on longitudinal study so the cause and effect of 

physical activity and sedentary behavior on symptoms of anxiety and stress can be 
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determined. They should also focus on using a larger sample size with an emphasis on a more 

equal gender distribution as well as using students from several other universities in Iceland 

and departments. It would be interesting to see if there is any difference in physical activity 

and sedentary behavior between students in sport science and psychology and their mental 

health. Finally, further intervention should be done to encourage university students to 

increase physical activity and reduce sedentary behavior. 

 

 

 

 

 

  



PHYSICAL ACTIVITY, SEDENTARY BEHAVIOR, ANXIETY AND STRESS  
 

23 

References 

American College Health Association (ACHA). (2009). American College Health 

Association - National college health assessment Spring 2009 Reference group data 

report (abridged). Journal of American College Health, 57(5), 477-499.  

Andrews, B., & Wilding, J. M. (2004). The relation of depression and anxiety to life-stress 

and achievement in students. British Journal of Psychology. 95(4), 509-521.  

Anxiety Disorders Association of America (ADAA). (2012). Facts and Statistics. Retrieved 

December 11, 2018 from http://www.adaa.org/about-adaa /press-room/facts-statistics  

Baum, A., & Posluszny, D. M. (1999). Health psychology: Mapping biobehavioral 

contributions to health and illness. Annual Review of Psychology, 501(1), 137-163.  

Bayram, N., & Bilgel, N. (2008). The prevalence and socio-demographic correlations of  

depression, anxiety and stress among a group of university students. Social Psychiatry 

and Psychiatric Epidemiology, 43(8), 667-672. 

Bekker, H., Legare, F., Stacey, D., O’Connor, A., & Lemyre, L. (2003). Is anxiety a suitable 

measure of decision aid effectiveness: a systematic review? Patient Education and 

Counseling, 50(3), 255-262.  

Blough, J., & Loprinzi, P. D. (2018). Experimentally investigating the joint effects of 

Physical activity and sedentary behavior on depression and anxiety: A randomized 

controlled trial. Journal of Affective Disorders, 239, 258-268 

Buckworth, J., & Nigg, C. (2004). Physical activity, exercise, and sedentary behavior in 

College students. Journal of American College Health, 53(1), 28-34 

Cohen, S., Kamarck, T., & Mermelstein. (1983). A global measure of Perceived stress. 

Journal of Health and Social Behavior, 24(4), 385-396.   

Cohen, S., Tyrell, D. A., & Smith, A. P. (1991). Psychological stress and susceptibility to the 

common cold. The New England Journal of Medicine, 325(9), 606-612.  



PHYSICAL ACTIVITY, SEDENTARY BEHAVIOR, ANXIETY AND STRESS  
 

24 

Dean, E. (2016). Anxiety. Nursing standard, 30(46), 15. doi: 10.7748/ns.30.46.15.s17 

Edwards, M. K. & Loprinzi, P. D. (2016). Experimentally increasing sedentary behaviour 

results in increased anxiety in an active young adult population. Journal of Affective 

Disorders, 204, 166-173. 

Gross, C., & Hen, R. (2004). The developmental origins of anxiety. Nature Reviews 

Neuroscience, 5(7), 545-552.  

Hackney, A. (2006). Stress and the neuroendocrine system: The role of exercise as a stressor 

and modifier of stress. Expert Review and Endocrinology & Metabolism, 1(6), 783-

792. 

Hudd, S., Dumlao, J., Erdmann-Sager, D., Murray, D., Phan, E., Soukas, N. & Yokozuka, N. 

(2000). Stress at college: Effects on health habits, health status and self-esteem. 

College Student Journal, 34(2), 217-228. 

Ingolfsdottir, R. (2014). Psychometric properties of the Icelandic version of the generalized 

anxiety disorder-7 (final thesis BSc-degree). Reykjavik University, department of 

Psychology. Retrieved February 3,2019 from https://skemman.is/handle/1946/19443 

Kitzrow, M. A. (2003). The mental health needs of today’s College student: Challenges and 

recommendations. NASPA Journal, 41(1), 167-181. 

Kroenke, K., Spitzer, R. L., Williams, J. B., Monahan, P. O., & Löwe, B. (2007). Anxiety 

disorders in primary care: prevalence, impairment, comorbidity, and detection. Annals 

of Internal Medicine, 146(5), 317-325.  

Laporte, R. E., Montoye, H. J., & Caspersen, C. J. (1985). Assessment of physical activity in 

epidemiologic research: Problems and prospects. Public Health Reports, 100(2), 131-

146.  

Lee, E., & Kim, Y. (2018). Effects of University student’s sedentary behaviour on stress, 

anxiety and depression. Perspectives in Psychiatric Care, 55(2) 164-169.  



PHYSICAL ACTIVITY, SEDENTARY BEHAVIOR, ANXIETY AND STRESS  
 

25 

Martinsen, E.W. (2008). Physical activity in the prevention and treatment of anxiety and 

depression. Nordic Journal of Psychiatry 62(47), 25-29. 

Matthews, C. E., Chen, K. Y., Freedson, P. S., Buchowski, M. S., Beech, B. M., Pate, R. R., 

& Troiano, R. P. (2008). Amount of time spent in sedentary behaviors in the United 

states, 2003-2004. American Journal Epidemiology, 167(7), 875-881.  

McNamara, S. (2000). Stress in young people: What's new and what can we do?  

A&C Black.  

Palmer, S., & Puri, A. (2006). Coping with stress at University: A survival Guide.  

London: Sage. 

Pate, R. R., O’neill, J. R., & Lobelo, F. (2008). The evolving definition of “sedentary’’. 

Exercise and Sport Sciences Reviews, 36(4), 173-178. 

Peeters, G. G., Burton, N. W., & Brown, W. J. (2013). Associations between sitting time and 

a range of symptoms in mid-age women. Preventive Medicine, 56(2), 135-141.  

Rebar, A. L., Vandelanotte, C., Uffelen, J., Short, C., & Duncan, M. J. (2014). Associations 

of overall sitting time and sitting time in different contexts with depression, anxiety, 

and stress symptoms. Mental Health and Physical Activity, 7(2), 105-110.  

Sanches-Villegas, A., Ara, I., Guillen-Grima, F., Bes-Rastrollo, M., Varo-Cenarruzabeitia, 

J. J., & Martinez-González, M. A. (2008). Physical activity, sedentary index, and 

mental disorders in the SUN cohort study. American College of Sport Medicine, 

40(5), 827-834. 

Schmidt, M. (2012). Predictors of self-rated health and lifestyle behaviours in Swedish 

university students. Global Journal of Health Science, 4(4), 1-14  

Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and health: psychological, 

behavioral, and biological determinants. Annual Review of Clinical Psychology, 

1,607-628. 



PHYSICAL ACTIVITY, SEDENTARY BEHAVIOR, ANXIETY AND STRESS  
 

26 

Scott, J. J., Morgan, P. J., Plotnikoff, R. C., & Lubans, D. R. (2015). Reliability and validity 

of a single-item physical activity measure for adolescents. Journal of Paediatrics and 

Child Health, 51(8), 787-793. doi: 10.1111/jpc.12836   

Shahzeb, S. (2016). Common mental health problems in university students: 

Exploratory analysis. Journal of Behavioural Sciences, 26(1), 82-97.  

Halldorsdottir, S., Skuladottir, H., Sigursteinsdottir, H., & Agnarsdottir, Þ. (2016). Tengsl 

streituvaldandi þátta í starfsumhverfi, svefn og stoðkerfisverkja hjá millistjórnendum í 

opinberri þjónustu. Stjórnmál & stjórnsýsla 12(2), 467-486. doi: 

http//dx.doi.org/10.13177/irpa.a.2016.12.2.13  

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Löwe, B. (2006). A brief measure for 

assessing generalized anxiety disorder: the GAD-7. Archives of Internal Medicine, 

166(10), 1092–1097.  

Stallman, H. M. (2010). Psychological distress in university students: A comparison with 

general population data. Australian Psychologist, 45(4), 249-257. 

Stone, E., McKenzie, T. L., Welk, G. J., & Booth, M. L. (1998). Effects of physical 

activity interventions in youth: Review and synthesis. American Journal of Preventive 

Medicine, 15(4), 298-315 

Stults-Kolehmainen, M. A., & Sinha, R. (2014). The effect of stress on physical activity and 

exercise. Sports Medicine,44 (1), 81-121 

Teychenne, M., Costigan, S. A., & Parker, K. (2015). The association between sedentary 

behaviour and risk of anxiety: a systematic review. BMC public health, 15(1), 1-8. 

Uffelen, J. G. Z., Gellecum, Y. R., Burton, N. W., Peeters, G., Heesch, K. C., & 

Brown W. J. (2013). Sitting-time, physical activity and depressive symptoms in mid 

aged women. American Journal of Preventive Medicine, 45(3), 276-281.  

 



PHYSICAL ACTIVITY, SEDENTARY BEHAVIOR, ANXIETY AND STRESS  
 

27 

Ploeg, H. P., & Hillsdon, M. (2017). Is sedentary behaviour just physical inactivity 

by another name? International Journal of Behavioral Nutrition and Physical 

Activity, 14, 1-8. 

VanKim, N. A., & Nelson, T. F. (2013). Vigorous physical activity, mental health, 

perceived stress, and socializing among college students. American Journal of 

Health Promotion, 28(1), 7-15. doi: https://doi.org/10.4278/ajhp.111101-QUAN-395 

World health organization. (2010). Global recommendations on physical activity for health. 

Retrieved December 10, 2018 from 

http://apps.who.int/iris/bitstream/handle/10665/44399/9789241599979_eng.pdf?seque

nce=1-2010. 

World health organization. (2014). Mental health: A state of well-being. Retrieved October 5, 

2018 from https://www.who.int/features/factfiles/mental_health/en/. 

World health organization. (2018). Global action plan on physical activity 2018-2030: More 

active people for a healthier world. World Health Organization. Retrieved December 

10, 2018 from 

http://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf. 

Xu, F., Liu, W., Chepyator-Thomson, J. R., & Schmidlein, R. (2018). Relations of physical 

activity and stress vulnerability in university students. College Student Journal, 52(1), 

65-73.  

 

 

 
 

 

 


	BSc in Psychology
	Abstract
	Method
	Participants
	Participants were 59 undergraduate psychology students at the Reykjavik University chosen by convenience sampling, 51 females and 8 males. The age of the participants was 18 years or older, and the most common age was 21-23 years (47.5%). First and s...
	Measures
	Procedure
	After approval from the Icelandic National Bioethics committee (reference: VSN-19-061) the researcher introduced the study in class. Following that, the psychology department of Reykjavik University sent an email to the participants that contained an ...
	Results
	Both of the hypotheses regarding recommended physical activity and symptoms of anxiety and stress among students, was not confirmed. In the current study, students that met recommended physical activity had lower symptoms of anxiety and stress but the...
	Both of the hypotheses regarding sedentary behavior and symptoms of anxiety and stress among students, was not confirmed either. Surprisingly, students that spent less than six hours per day sedentary showed higher scores on both GAD-7 and PSS-10 comp...
	Other notable results were that the mean score on the PSS-10 among students was 16.5 and majority of the students experienced moderate symptoms of stress even though the difference was not significant. Opposed to earlier study, that indicated that fem...
	There were a few limitations in this study. Firstly, the sample size was limited as only 59 students participated. The gender distribution was unequal where the majority of the participants were female students, which could have affected the results. ...
	Given these limitations, the current study is the first to examine physical activity and sedentary behavior simultaneously and how it is associated with symptoms of anxiety and stress among Icelandic University students. Furthermore, it gives some inf...
	Future research should focus more on longitudinal study so the cause and effect of physical activity and sedentary behavior on symptoms of anxiety and stress can be determined. They should also focus on using a larger sample size with an emphasis on a...
	References

