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 Medical studies are known to be a source of psychological distress and radical 
changes in medical students’ behaviors and attitudes. We carried out this 
study to assess the prevalence of psychological distress and physical activity 
among medical students in Morocco and to analyze the association between 
these two variables. A cross-sectional study was conducted among 855 
Moroccan medical students. Physical activity and psychological distress were 
assessed using the International Physical Activity Questionnaire (IPAQ) and 
the Kessler Psychological Distress Scale (K10), respectively. Regression 
analysis models were used to identify factors associated with psychological 
distress and the association between physical activity and psychological 
distress levels. The median age was 20 [19-21] years old, 55,1% of 
participants were women and 42,6% lived on the university campus. The 
prevalence of low physical activity levels was 25,1%, with 30,4% among 
women and 18,8% among men. The overall prevalence of psychological 
distress was 48,1% with a high level of 14,7%. Females were found to have 
higher levels of psychological distress compared to males (p<0,001). 
Multivariate logistic regression showed that feminine (OR=1,49 [1,12-1,99]; 
p=0,007) and lower levels of physical activity (OR=2,98 [1,95;4,54]; p<0,001) 
were significantly associated with psychological distress. Psychological 
distress and low physical activity appear to have increased in Moroccan 
medical students. These results underlined the importance of promoting 
physical activity as an effective strategy to reduce and prevent psychological 
distress. 
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Introduction 

Psychological distress, defined as an unpleasant 

subjective state associated with symptoms from 

the anxiety-depression spectrum that leads to 

poor mental health and impact level of functioning 

[1], is one of the most common indicators of the 

populations at risk of mental illness that could be 

targeted for prevention or intervention programs 

[2]. Physical activity promotion may be a key 

strategy for improving mental health and reducing 

psychological distress worldwide, given the 

strong and growing evidence that physical activity 

has well-being and mental health benefits clinical 

and non-clinical populations [3]. According to the 

World Health Organization (WHO), adults should 

be at least 150 minutes of moderate-intensity 

physical activity, or at least 75 minutes of 

vigorous-intensive physical activity throughout 

the week or an equivalent combination of 

moderate and vigorous-intensity physical activity.  

However, despite this recommendation, 

increasing levels of physical inactivity are seen 

worldwide and contribute to 5 million deaths each 

year [4]. However, Globally 1 in 4 individuals 

do not achieve these guidelines. [5]. Several 

mechanisms have been reported to explain the 

link between exercise and mental health, 

including  biochemical mechanisms that include 

endorphin release, and increased serotonin and 

norepinephrine [6, 7]. Moreover, regular exercise 

increases self-esteem, reduces emotional strain, 

provides social interaction, promotes social 

support, and serves as a buffer against stressful 

events [8].  

Among university medical students, poor physical 

activity and mental illness have been found to be 

prevalent [9]. High levels of psychological distress 

were observed in medical students in Australia 

[10], Norway [11], and Sweden [12], as well as, 

physical activity has been shown to be low among 

medical students, as reported in Turkey and 

Thailand [13, 14]  

Medical studies may have significantly negative 

effects on medical students [15]. The rigors of the 

medical curriculum, the availability of 

extracurricular activities and the academic 

outcomes may play an important role in the 

prevalence of depression and anxiety for students 

during their medical education [16]. In general, 

before starting medical education, the proportion 

of medical students suffering from psychological 

distress is similar to that in the general 

population; however, this proportion may double 

by the end of the first year [17, 18]. Furthermore, 

Dyrbye et al., reported that the majority of US 

medical students experience at least one event of 

distress, such as depression, decreased mental 

quality of life; and those distressed students are 

more likely to drop out of medical career and 

suicide [19].  

Due to the scarce consistent data regarding the 

association between physical activity and mental 

health (depression, anxiety and stress) in 

Morocco, especially among medical students, the 

present study was carried out to determine the 

prevalence of psychological distress and physical 

activity in medical students and to evaluate the 

association between these two variables.  

Materials and Methods 

Study Design and Sampling Method  

A cross-sectional survey was conducted among 

Moroccan medical students affiliated to the faculty 

of Medicine and Pharmacy of Rabat-Morocco and 

the faculty of medicine and pharmacy of Tangier-

Morocco a sample of 900 medical students was 

included. The sample size was calculated using the 

formula with the following assumptions: 95% 

confidence level, 1.96 (Zα/2), 50% proportion, 

and 5% degree of precision (d) [20].      

The investigation was conducted in January-

February 2020, during a period far away from the 

exams’ period, to avoid the effect of additional 

stressful factors. Inclusion criteria were male and 

female medical students, aged between 18 and 30 

years old.  Exclusion criterion was having any type 

of physical or mental illness. Participation in the 

research was voluntary and informed consent was 

obtained from all participants before starting this 

cross-sectional non-interventional study.  

Data collection and instruments 

The students were interviewed using a self-

administered questionnaire, consisting of three 

sections, each section included several questions 

to assess the following items: 
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1- The socio-demographic characteristics of the 

respondents (age, sex, body mass index, 

residence); 

2- Evaluation of physical activity levels using the 

International Physical Activity Questionnaire 

(IPAQ) short form. The International Physical 

Activity Questionnaire (IPAQ) is a self-reported 

questionnaire that was developed and reported to 

be a validated and reliable tool for the assessment 

of physical activity. According to the IPAQ, PA is 

categorized into three levels [21, 22]:  

- Low Physical activity category:  No activity or 

some activity is reported but not enough to meet 

the following categories:  

- Moderate Physical activity category: 3 or 

more days of vigorous activity for at least 20 min. 

per day, or 5 or more days of moderate-intensity 

activity or walking for at least 30 min. per day, or 

5 or more days of any combination of walking, 

moderate intensity or vigorous intensity activities 

achieving a minimum of 600 METmin. week-1.  

- High Physical activity category: 3 or more 

days of vigorous activity accumulating at least 

1500 METmin·week-1 or 7 days of any 

combination of walking, moderate or vigorous-

intensity activities achieving a minimum of 3000 

METmin·week-1.      

3- Evaluation of the level of psychological distress 

using the Kessler Psychological Distress Scale 

(K10), a self-reported questionnaire on 

depression and general mental disorders. The 

score range for responses to the questionnaire is 

10–50 points, and a higher score represents more 

psychological distress with an optimal cut-point of 

24 for a psychological disorder. According to the 

scores, the following thresholds are created to 

determine levels of psychological distress: 10 - 19 

(likely to be well), 20–24 (mild stress), 25–29 

(moderate stress) and ≥30 (severe stress), applied 

to provide a measure of symptoms among the 

participants [23].   

Statistical Analysis 

Data were analyzed using the Statistical Package 

for the Social Sciences (SPSS) software version 

20.0 (SPSS, Chicago, IL, USA). The results on 

continuous variables were presented in median 

(IQR) and categorical data were presented in 

frequency (%). 

Comparisons between stressed students and 

unstressed groups (defined by K10 score ≥20 and 

<20, respectively) were carried out by using the 

Mann-Whitney test for quantitative variables, and 

the Pearson Chi-square test for qualitative 

variables.   

Univariate and multivariate logistic regression 

models were employed to identify factors 

associated with psychological distress. The 95% 

confidence intervals (CIs) were provided. 

Statistical significance was set at 0.05.   

Results 

The survey included 855 medical university 

students randomly recruited from the faculties of 

Medicine and Pharmacy of Rabat and Tangier, 

Morocco. The response rate was 95%.  

Among all participants, 55,1% were women. The 

median age of the included students was 20 and 

the median BMI was 21, 05 [19,35-23,4] Kg/m2, 

with 9,7% being overweight. As for the residential 

area, 42,6% of included students were living in the 

university campus. 

The analysis of IPAQ responses showed that 76,6 

% of students had low to moderate physical 

activity levels and females were less active 

compared to males (Figure 1). As for psychological 

distress levels, 48,1% of students presented 

symptoms of depression and anxiety while 14,7% 

of students had severe distress. 
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Figure 1: Level of physical activity among the study population according to the gender 

 

Results of the comparison between the two groups 

“students with psychological distress” and 

“students without psychological distress”, showed 

a statistically significant difference based on sex, 

with a p value < 0,001, i.e. women developed more 

stress than men, and on physical activity with a p 

value <0,001, low level of physical activity was 

more prevalent in the psychological distress 

group (Table1). 

Table 1: Comparison between the two groups “unstressed students” and “stressed students” of the study 

population 

Variable 

Group “Students 

without psychological 

distress ” (n1=444) 

Group “Students with 

psychological 

distress” (n2=411) 

P value 

Age(years)* 20 [19; 21] 19 [19; 21] 0,001 

BMI (kg/m2)* 21,1 [19,4; 23,3] 21 [19,3; 23,4] 0,93 

Gender** 

Male 

Female 

 

231 (52%) 

213 (48%) 

 

153 (37,2%) 

258 (62,8%) 

 

<0,001 

Residence** 

Parental 

University residence 

 

247(55,6%) 

197(44,4%) 

 

244 (59,4%) 

167 (40,6%) 

 

0,27 

Physical activity** 

High 

Moderate 

Low 

 

131(29,5%) 

233 (52,5%) 

80 (18%) 

 

69 (6,8%) 

207 (50,4%) 

135 (32,8%) 

 

 

<0,001 

* Presented as median [IQR] 

** Presented as frequency (%) 

 

Adjusted regression analysis showed that female 

sex (OR=1,49; 95% IC=1,12-1,99; P=0,007), 

moderate level of physical activity (OR=1,58; 95% 

IC=1,1-2,29; P=0,014) and low level of physical 

activity (OR=2,98; 95% IC=1,95-4,54; P<0,001) 

were positively associated with increased 

psychological distress (Tables 2 and 3). 
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Table 2: Uivariate binary logistic regression analysis of factors associated with psychological distress among the 

study population 

Variable 

Group “Students 

without psychological 

distress ” (n1=444) 

Group “Students 

with psychological 

distress” (n2=411) 

Odds 

Ratio 

Confidence 

interval 95% 
P value 

Age(years)* 20 [19-21] 19 [19-21] 0,87 [0,8-0,95] 0,001 

BMI((Kg/m2)* 21,1 [19,4-23,3] 21 [19,3-23,4] 1,01 [0,99-1,04] 0,26 

Gender** 

Male 

Female 

 

231 (52%) 

213 (48%) 

 

153 (37,2%) 

258 (62,8%) 

 

1 

1,83 

 

 

[1,39;2,4] 

 

 

<0,001 

Residence** 

Parental 

University   

residence 

 

247(55,6%) 

197(44,4%) 

 

244 (59,4%) 

167 (40,6%) 

 

1 

0,86 

 

 

[0,65-1,13] 

 

 

0,27 

Physical activity** 

High 

Moderate 

low 

 

131 (29,5%) 

233 (52,5%) 

80 (18%) 

 

69 (16,8%) 

207 (50,4%) 

135 (32,8%) 

 

1 

1,68 

3,2 

 

 

[1,19-2,38] 

[2,14-4,79] 

 

 

0,003 

<0,001 

* Presented as median [IQR] 

** Presented as percentage (%) 

 

Table 3: Multivariate binary logistic regression analysis of factors associated with psychological distress among 

the study population 

Variable 

Group 1 “Students 

without 

psychological 

distress ” (n1=444) 

Group 2 “Students 

with psychological 

distress” (n2=411) 

Odds Ratio 

Confidence 

interval 

95% 

P 

value 

Age (years)* 20 [19;21] 19 [19-21] 0,87 [0,8-0,95] 0,002 

BMI (Kg/m2)* 21,1 [19,4;23,3] 21 [19,3-23,4] 1,02 [0,99-1,05] 0,25 

Gender** 

Male 

Female 

 

231(52%) 

213 (48%) 

 

153 (37,2%) 

258 (62,8%) 

 

1 

1,49 

 

 

[1,12-1,99] 

 

 

0,007 

Residence** 

Parental 

University 

residence 

 

247 (55,6%) 

197 (44,4%) 

 

244 (59,4%) 

167 (40,6%) 

 

1 

0,91 

 

 

[0,68;1,21] 

 

 

0,52 

Physical activity** 

High 

Moderate 

low 

 

131 (29,5%) 

233 (52,5%) 

80 (18%) 

 

69 (16,8%) 

207 (50,4%) 

135 (32,8%) 

 

1 

1,58 

2,98 

 

 

[1,1-2,29] 

[1,95-4,54] 

 

 

0,014 

<0,001 

* Presented as median [IQR]  

** Presented as frequency (%) 

 

The conclusion of “the more physically active the 

student is, the less stressed he is” was 

consolidated by the results of multinomial logistic 

regression between psychological distress and 

physical activity levels showing that low physical 

activity levels significantly increased the risk of 

psychological distress, regardless of its severity, 

with an OR for severe psychological distress of 

1,99; 95% IC= 1,14-3,5; p=0,016 and 4,01; 95% 

IC= 2,2-7,4; p<0,001, respectively (Table 4). 
 

 

 

 

Archive of SID.ir

Archive of SID.ir



 El Hangouche A.J., et al. / J. Med. Chem. Sci. 2022, 5(6) 1132-1141 

1137 | P a g e  

 

Table 4: Adjusted odds ratio values obtained by multiple multinomial analysis of the association between 

physical activity and psychological distress levels 

Variable Level of psychological distress 

 
Mild Moderate Severe 

OR 95% CI P OR 95% CI P OR 95% CI P 

Level of 

physical 

activity 

High 1   1      

Moderate 1,45 [0,9-2,3] 0,102 1,82 [1,01-3,3] 0,045 1,99 [1,14-3,5] 0,016 

Low 2,84 [1,7-4,7] <0,001 3,08 [1,6-5,9] 0,001 4,01 [2,2-7,4] <0,001 

OR: Odds Ratio 

CI: Confidence Interval 

Discussion  

Psychological distress, usually described as a non-

specific mental health problem and characterized 

by depression and anxiety symptoms [2], has 

recently become a public health concern due to its 

high and increasing implication in several diseases 

and mortality risks[24].  

The prevalence of psychological distress differs 

considerably according to the used tools for 

assessment, the time window of the survey and 

the cut-points applied to dichotomize the score of 

distress and to identify individuals with 

pathological distress [2]. It is approximately 

ranging from 13% to 35% in the general 

population [25]; but it can attain higher levels in 

some populations exposed to specific risk factors, 

such as medical students reaching 42-50% [10, 

26]. Medical students have been reported in 

several studies that their medical training is a 

significant source of their high levels of stress [27].  

In our study, 48,1% of the participants reported 

symptoms of psychological distress, and severe 

level, indicated by a score of 30 or more on the 

Kessler Psychological Distress Scale (K10) [23], 

was found in 14,7 % of medical students. This 

finding is in accordance with other studies’ 

results; indeed the prevalence of psychological 

distress in medical students was 49,5 % among 

Iranian [28],  48 % in Turkish [29],  and 63.8% in 

Saudi Arabia’s students [30]. The difference 

between the prevalence found in each study 

compared with the others could be explained by 

the different instruments used, as mentioned 

above, or it could be due to the specificity of the 

medical studies and socio-demographic factors of 

each country [30]. 

The prevalence of psychological distress in our 

study was significantly higher among the female 

students in comparison to their male counterparts 

(62,8 % Vs. 37,2 %). This finding is similar to that 

of the Egyptian [31] and Saudi studies [32]; 

whereas other studies have shown that the gender 

difference was not significant [33]. However, none 

of the studies reporting this difference provided 

explanations for the significant difference in 

psychological distress considering both sexes. On 

the other hand, studies suggested that the most 

likely explanation might be multifactorial, 

including personality traits, socio-cultural aspects, 

biological components, or combinations of some 

or all of these factors. Fawzy et al., have explained 

the high levels of psychological stress among 

females by the fact that female medical students 

are more competitive, and tend to be more 

concerned about their grades and performance, 

thus, they can display depressive symptoms more 

easily [31].   

Recently, increasing attention is being paid to risk 

factors and determinants of psychological distress 

among university students to support this high-

risk population in preventing and coping with 

stress [34, 35]. Therefore, in the present study, we 

analyzed the association between psychological 

distress and physical activity in medical students 

and found that low level of physical activity is one 

of the primary targets of the world health 

organization to reduce non-communicable 

diseases such as stress and depression [5, 36]. 

In a cross-sectional analysis of community-based 

data, the prevalence of physical activity across 46 

low and middle-income countries was 29,2 % [4]. 

And recently, a worldwide activity inequality has 

been reported by large-scale physical activity data 

of 111 countries around the world ranging from 
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low physical activity countries (e.g. Saudi Arabia) 

to high physical activity level countries (e.g. 

japan). Moreover, the authors identified lower 

physical activity sub-populations that could 

benefit most from interventions to promote 

physical activity [37]. 

In our survey, the results indicated that 25,1% of 

the medical students had a low level of physical 

activity, which is much higher than the finding 

related to the Moroccan population using 

comparable definitions of physical activity [22]. In 

contrast, other previous studies reported that 

medical students in several countries engage in 

more physical activity than general adult 

populations in their respective countries [38]. 

Different levels of physical activity among studies 

might reflect the individual characteristics of each 

medical school. For instance, unsupportive 

policies and a lack of physical activity-friendly 

facilities may explain the insufficient physical 

activity among medical students in developing 

countries, including Morocco [10]. 

An interesting finding in our study was that there 

is a statistically significant association between 

students’ level of physical activity and their 

psychological distress levels: A lower level of 

physical activity is unequivocally related to a 

higher psychological distress level. These results 

are in accordance with previous studies’ findings 

on the general population [39]. 

The putative mechanisms of the effects of physical 

activity on anxiety and depression symptoms are 

not completely elucidated. However, many recent 

studies have reported that regular physical 

activity promotes mental health through 

neurogenesis and angiogenesis [6], neutralizes the 

effects of psychological stressors on cardiac 

reactivity, dampens stressor-evoked increases in 

stress hormones [39], and also improves self-

esteem and encourages positive self-viewing, 

which is commonly compromised in medical 

students with or without depressive symptoms 

[6]. However, the correlation between physical 

activity and mental health seems to be 

bidirectional and reciprocal [3]. Indeed, several 

studies have highlighted the negative impact of 

stress on physical activity, and consider 

psychological distress as a factor that can reduce 

the level of physical activity [36].   

Further, COVID-19 and associated lockdown, 

social distancing and transition to digital learning 

have already been supposed to have detrimental 

effects on mental health. Therefore, levels of 

psychological distress found in this study would 

be increased during the COVID-19 pandemic, and 

may serve as a great comparator to report the 

difference in stress and physical activity between 

the pre-COVID period and during the pandemic 

[40]. 

Conclusion 

Medical students are considered a vulnerable 

population to psychological distress. Therefore, it 

is believed that the current findings can support 

the need for psychological management 

strategies, including the promotion of the physical 

activity. Future research with a larger sample 

sizes, and longitudinal and experimental study 

designs are required to confirm these findings and 

determine how promoting physical activity 

promotes mental health in this high-risk 

population. 

Acknowledgment 

The authors gratefully acknowledge all those 

medical students who participated in and 

contributed to the study.  

 

Funding 

This research did not receive any specific grant 

from fundig agencies in the public, commercial, or 

not-for-profit sectors. 

 

Authors' contributions 

All authors contributed toward data analysis, 

drafting and revising the paper and agreed to 

responsible for all the aspects of this work. 

 

Conflict of Interest 

The authors have no conflict of interest to declare. 

 

ORCID: 

Abdelkader Jalil EL HANGOUCHE 

https://www.orcid.org/0000-0002-2617-6958 

Jawhar LAAMECH 

https://www.orcid.org/0000-0001-5922-8083 

 

Archive of SID.ir

Archive of SID.ir

https://www.orcid.org/0000-0002-2617-6958
https://www.orcid.org/0000-0001-5922-8083


 El Hangouche A.J., et al. / J. Med. Chem. Sci. 2022, 5(6) 1132-1141 

1139 | P a g e  

 

References 

 [1]. Bayram N., Bilgel N., The prevalence and 

socio-demographic correlations of depression, 

anxiety and stress among a group of university 

students, Social psychiatry and psychiatric 

epidemiology, 2008, 43:667 [Crossref], [Google 

Scholar], [Publisher]  

 [2]. Drapeau A., Marchand A., Beaulieu-Prévost D., 

Epidemiology of psychological distress, Mental 

illnesses-understanding, prediction and control, 

2012, 69:105 [Crossref], [Google Scholar], 

[Publisher]  

 [3]. Rebar A.L., Taylor A., Physical activity and 

mental health; it is more than just a prescription, 

Mental Health and Physical Activity, 2017, 13:77 

[Crossref], [Google Scholar], [Publisher]  

 [4]. Bull F.C., Al-Ansari S.S., Biddle S., Borodulin K., 

Buman M.P., Cardon G., Carty C., Chaput J.P., 

Chastin S., Chou R., Dempsey P.C., DiPietro L., 

Ekelund U., Firth J., Friedenreich C.M., Garcia L., 

Gichu M., Jago R., Katzmarzyk P.T., Lambert E., 

Leitzmann M., Milton K., Ortega F.B., Ranasinghe 

C., Stamatakis E., Tiedemann A., Troiano R.P., van 

der Ploeg H.P., Wari V., Willumsen J.F., World 

Health Organization 2020 guidelines on physical 

activity and sedentary behaviour, British journal of 

sports medicine, 2020, 54:1451 [Crossref], [Google 

Scholar], [Publisher]  

 [5]. Global recommendations on physical activity 

for health [Publisher] 

 [6]. Fox K.R., The influence of physical activity on 

mental well-being, Public health nutrition, 1999, 

2:411 [Crossref], [Google Scholar], [Publisher] 

 [7]. Morgan W.P. Physical Activity And Mental 

Health (1st ed.). Taylor & Francis, 1997 [Google 

Scholar]  

 [8]. Sagatun A., Søgaard A.J., Bjertness E., Selmer 

R., Heyerdahl S., The association between weekly 

hours of physical activity and mental health: a 

three-year follow-up study of 15–16-year-old 

students in the city of Oslo, Norway, BMC public 

health, 2007, 7:1 [Crossref], [Google Scholar], 

[Publisher]  

 [9]. Bore M., Kelly B., Nair B., Potential predictors 

of psychological distress and well-being in 

medical students: a cross-sectional pilot study, 

Advances in medical education and practice, 2016, 

7:125 [Crossref], [Google Scholar], [Publisher]  

 [10]. Leahy C.M., Peterson R.F., Wilson I.G., 

Newbury J.W., Tonkin A.L., Turnbull D., Distress 

levels and self-reported treatment rates for 

medicine, law, psychology and mechanical 

engineering tertiary students: cross-sectional 

study, Australian & New Zealand Journal of 

Psychiatry, 2010, 44:608 [Crossref], [Google 

Scholar], [Publisher]  

 [11]. Midtgaard M., Ekeberg Ø., Vaglum P., Tyssen 

R., Mental health treatment needs for medical 

students: a national longitudinal study, European 

Psychiatry, 2008, 23:505 [Crossref], [Google 

Scholar], [Publisher]  

 [12]. Dahlin M.E., Runeson B., Burnout and 

psychiatric morbidity among medical students 

entering clinical training: a three year prospective 

questionnaire and interview-based study, BMC 

Medical education, 2007, 7:6 [Crossref], [Google 

Scholar], [Publisher]  

 [13]. Nacar M., Cetinkaya F., Baykan Z., Yilmazel G., 

Elmali F., Hazardous health behaviour among 

medical students: a study from Turkey, Asian 

Pacific journal of cancer prevention, 2015, 16:7675 

[Crossref], [Google Scholar], [Publisher]  

 [14]. Wattanapisit A., Fungthongcharoen K., 

Saengow U., Vijitpongjinda S., Physical activity 

among medical students in Southern Thailand: a 

mixed methods study, BMJ open, 2016, 6:e013479 

[Crossref], [Google Scholar], [Publisher]  

 [15]. Smith C.K., Peterson D.F., Degenhardt B.F., 

Johnson J.C., Depression, anxiety, and perceived 

hassles among entering medical students, 

Psychology, health & medicine, 2007, 12:31 

[Crossref], [Google Scholar], [Publisher]  

 [16]. Yusoff M.S.B., A multicenter study on validity 

of the Medical Student Stressor Questionnaire 

(MSSQ). International Medical Journal, 2011, 

18:172 [Google Scholar] 

 [17]. Dyrbye L.N., Harper W., Durning S.J., Moutier 

C., Thomas M.R., Massie F.S., Eacker A., Power D.V., 

Szydlo D.W., Sloan J.A., Shanafelt T.D., Patterns of 

distress in US medical students, Medical teacher, 

2011, 33:834 [Crossref], [Google Scholar], 

[Publisher]  

 [18]. Charan J., Biswas T., How to calculate sample 

size for different study designs in medical 

research?, Indian journal of psychological 

medicine, 2013, 35:121 [Crossref], [Google 

Archive of SID.ir

Archive of SID.ir

https://doi.org/10.1007/s00127-008-0345-x
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+prevalence+and+socio-demographic+correlations+of+depression%2C+anxiety+and+stress+among+a+group+of+university+students&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+prevalence+and+socio-demographic+correlations+of+depression%2C+anxiety+and+stress+among+a+group+of+university+students&btnG=
https://link.springer.com/article/10.1007/s00127-008-0345-x
https://doi.org/10.5772/30872
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Epidemiology+of+Psychological+Distress&btnG=
https://www.intechopen.com/chapters/25512
https://doi.org/10.1016/j.mhpa.2017.10.004
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Physical+activity+and+mental+health%3B+it+is+more+than+just+a+prescription&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1755296617301539?via%3Dihub
https://doi.org/10.1136/bjsports-2020-102955
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=World+Health+Organization+2020+guidelines+on+physical+activity+and+sedentary+behaviour&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=World+Health+Organization+2020+guidelines+on+physical+activity+and+sedentary+behaviour&btnG=
https://bjsm.bmj.com/content/54/24/1451
https://www.who.int/publications/i/item/9789241599979
https://doi.org/10.1017/s1368980099000567
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+influence+of+physical+activity+on+mental+well-being&btnG=
https://www.cambridge.org/core/journals/public-health-nutrition/article/influence-of-physical-activity-on-mental-wellbeing/3C363AEECE5C8CAC490A585BA29E6BF8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B7%5D.%09Morgan%2C+W.P.+Physical+Activity+And+Mental+Health+%281st+ed.%29.+Taylor+%26+Francis%2C+1997+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B7%5D.%09Morgan%2C+W.P.+Physical+Activity+And+Mental+Health+%281st+ed.%29.+Taylor+%26+Francis%2C+1997+&btnG=
https://doi.org/10.1186/1471-2458-7-155
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+association+between+weekly+hours+of+physical+activity+and+mental+health%3A+A+three-year+follow-up+study+of+15%E2%80%9316-year-old+students+in+the+city+of+Oslo%2C+Norway&btnG=
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-7-155
https://doi.org/10.2147/AMEP.S96802
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Potential+predictors+of+psychological+distress+and+well-being+in+medical+students%3A+a+cross-sectional+pilot+study&btnG=
https://www.dovepress.com/potential-predictors-of-psychological-distress-and-well-being-in-medic-peer-reviewed-fulltext-article-AMEP
https://doi.org/10.3109/00048671003649052
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Distress+Levels+and+Self-Reported+Treatment+Rates+for+Medicine%2C+Law%2C+Psychology+and+Mechanical+Engineering+Tertiary+Students%3A+Cross-Sectional+Study&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Distress+Levels+and+Self-Reported+Treatment+Rates+for+Medicine%2C+Law%2C+Psychology+and+Mechanical+Engineering+Tertiary+Students%3A+Cross-Sectional+Study&btnG=
https://journals.sagepub.com/doi/10.3109/00048671003649052
https://doi.org/10.1016/j.eurpsy.2008.04.006
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Mental+health+treatment+needs+for+medical+students%3A+a+national+longitudinal+study&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Mental+health+treatment+needs+for+medical+students%3A+a+national+longitudinal+study&btnG=
https://www.cambridge.org/core/journals/european-psychiatry/article/abs/mental-health-treatment-needs-for-medical-students-a-national-longitudinal-study/DBE7EC8FC042418744AE1103E969E872
https://doi.org/10.1186/1472-6920-7-6
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Burnout+and+psychiatric+morbidity+among+medical+students+entering+clinical+training%3A+a+three+year+prospective+questionnaire+and+interview-based+study.&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Burnout+and+psychiatric+morbidity+among+medical+students+entering+clinical+training%3A+a+three+year+prospective+questionnaire+and+interview-based+study.&btnG=
https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-7-6
https://doi.org/10.7314/apjcp.2015.16.17.7675
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Hazardous+Health+Behaviour+among+Medical+Students%3A+a+Study+from+Turkey&btnG=
http://koreascience.or.kr/article/JAKO201501255363293.page
https://doi.org/10.1136/bmjopen-2016-013479
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Physical+activity+among+medical+students+in+Southern+Thailand%3A+a+mixed+methods+study&btnG=
https://bmjopen.bmj.com/content/6/9/e013479
https://doi.org/10.1080/13548500500429387
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Depression%2C+anxiety%2C+and+perceived+hassles+among+entering+medical+students&btnG=
https://www.tandfonline.com/doi/abs/10.1080/13548500500429387
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yusoff%2C+M.S.B.%2C+2011.+A+multicenter+study+on+validity+of+the+Medical+Student+Stressor+Questionnaire+%28MSSQ%29.+International+Medical+Journal%2C+18%281%29%2C+pp.14-18.&btnG=
https://doi.org/10.3109/0142159X.2010.531158
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Patterns+of+distress+in+US+medical+students&btnG=
https://www.tandfonline.com/doi/full/10.3109/0142159X.2010.531158
https://doi.org/10.4103/0253-7176.116232
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=How+to+Calculate+Sample+Size+for+Different+Study+Designs+in+Medical+Research%3F&btnG=


 El Hangouche A.J., et al. / J. Med. Chem. Sci. 2022, 5(6) 1132-1141 

1140 | P a g e  

 

Scholar], [Publisher]  

 [19]. International Physical Activity Questionnaire, 

[Publisher] 

 [20]. Craig C.L., Marshall A.L., Sjöström M., Bauman 

A.E., Booth M.L., Ainsworth B.E., Pratt M., Ekelund 

U., Yngve A., Sallis J.F., Oja P., International physical 

activity questionnaire: 12-country reliability and 

validity, Medicine & science in sports & exercise, 

2003, 35:1381 [Crossref], [Google Scholar], 

[Publisher]  

 [21]. Kessler R.C., Andrews G., Colpe L.J., Hiripi E., 

Mroczek D.K., Normand S.L.T., Walters E.E., 

Zaslavsky A.M., Short screening scales to monitor 

population prevalences and trends in non-specific 

psychological distress, Psychological medicine,, 

2002, 32:959 [Crossref], [Google Scholar], 

[Publisher]  

 [22]. Hockey M., Rocks T., Ruusunen A., Jacka F.N., 

Huang W., Liao B., Aune D., Wang Y., Nie J., O’Neil 

A., Psychological distress as a risk factor for all-

cause, chronic disease-and suicide-specific 

mortality: a prospective analysis using data from 

the National Health Interview Survey, Social 

psychiatry and psychiatric epidemiology, 2022, 

57:541 [Crossref], [Google Scholar], [Publisher]  

 [23]. de Gelder R., Koster E.M., van Buren L.P., van 

Ameijden E.J.C., Harrison A., Birt C.A., Verma A., 

Differences in adults’ health and health behaviour 

between 16 European urban areas and the 

associations with socio-economic status and 

physical and social environment, The European 

Journal of Public Health, 2017, 27:93 [Crossref], 

[Google Scholar], [Publisher]  

 [24]. Jafari N., Loghmani A., Montazeri A., Mental 

health of Medical Students in Different Levels of 

Training , International journal of preventive 

medicine, 2012, 3:S107 [Google Scholar], 

[Publisher] 

 [25]. Aktekin M., Karaman T., Senol Y.Y., Erdem S., 

Erengin H., Akaydin M., Anxiety, depression and 

stressful life events among medical students: a 

prospective study in Antalya, Turkey, Medical 

Education, 2001, 35:12 [Google Scholar] 

 [26]. Yusoff M.S.B., Abdul Rahim A.F., Baba A.A., 

Ismail S.B., Mat Pa M.N., Esa A.R., The impact of 

medical education on psychological health of 

students: a cohort study, Psychology, health & 

medicine, 2013, 18:420 [Crossref], [Google 

Scholar], [Publisher]  

 [27]. Abdulghani H.M., AlKanhal A.A., Mahmoud 

E.S., Ponnamperuma G.G., Alfaris E.A., Stress and 

its effects on medical students: a cross-sectional 

study at a college of medicine in Saudi Arabia. 

Journal of Health, Population, and Nutrition, 2011, 

29:516 [Google Scholar]  

 [28]. Fawzy M., Hamed S.A., Prevalence of 

psychological stress, depression and anxiety 

among medical students in Egypt, Psychiatry 

research, 2017, 255:186 [Crossref], [Google 

Scholar], [Publisher]  

 [29]. Firth J., Levels and sources of stress in medical 

students, British medical journal (Clinical research 

ed.), 1986, 292:1177 [Crossref], [Google Scholar], 

[Publisher]  

 [30]. Mahroon Z.A., Borgan S.M., Kamel C., 

Maddison W., Royston M., Donnellan C., Factors 

associated with depression and anxiety symptoms 

among medical students in Bahrain, Academic 

Psychiatry, 2018, 42:31 [Crossref], [Google 

Scholar], [Publisher]  

 [31]. Aboalshamat K., Hou X.Y., Strodl E., 

Psychological well-being status among medical 

and dental students in Makkah, Saudi Arabia: A 

cross-sectional study, Medical teacher, 2015, 

37:S75 [Crossref], [Google Scholar], [Publisher]  

 [32]. Bauman A.E., Reis R.S., Sallis J.F., Wells J.C., 

Loos R.J., Martin B.W., Lancet Physical Activity 

Series Working Group, Correlates of physical 

activity: why are some people physically active 

and others not?, The lancet, 2012, 380:258 

[Crossref], [Google Scholar], [Publisher]  

 [33]. Althoff T., Sosič R., Hicks J.L., King A.C., Delp 

S.L., Leskovec J., Large-scale physical activity data 

reveal worldwide activity inequality, Nature, 

2017, 547:336 [Crossref], [Google Scholar], 

[Publisher]  

 [34]. Stanford F.C., Durkin M.W., Stallworth J.R., 

Blair S.N., Comparison of physical activity levels in 

physicians and medical students with the general 

adult population of the United States, The 

Physician and sportsmedicine, 2013, 41:86 

[Crossref], [Google Scholar], [Publisher]  

 [35]. Perales F., Pozo-Cruz J.D., Pozo-Cruz B.D., 

Impact of physical activity on psychological 

distress: a prospective analysis of an Australian 

national sample, American journal of public health, 

Archive of SID.ir

Archive of SID.ir

https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=How+to+Calculate+Sample+Size+for+Different+Study+Designs+in+Medical+Research%3F&btnG=
https://journals.sagepub.com/doi/10.4103/0253-7176.116232
https://sites.google.com/site/theipaq/
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=International+Physical+Activity+Questionnaire%3A+12-Country+Reliability+and+Validity&btnG=
https://journals.lww.com/acsm-msse/Fulltext/2003/08000/International_Physical_Activity_Questionnaire_.20.aspx
https://doi.org/10.1017/s0033291702006074
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Short+screening+scales+to+monitor+population+prevalences+and+trends+in+non-specific+psychological+distress&btnG=
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/short-screening-scales-to-monitor-population-prevalences-and-trends-in-nonspecific-psychological-distress/F141675CCD0E08C0FB98E01C006B4E0D
https://doi.org/10.1007/s00127-021-02116-7
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Psychological+distress+as+a+risk+factor+for+all-cause%2C+chronic+disease-+and+suicide-specific+mortality%3A+a+prospective+analysis+using+data+from+the+National+Health+Interview+Survey&btnG=
https://link.springer.com/article/10.1007/s00127-021-02116-7
https://doi.org/10.1093/eurpub/ckv141
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Differences+in+adults%E2%80%99+health+and+health+behaviour+between+16+European+urban+areas+and+the+associations+with+socio-economic+status+and+physical+and+social+environment+&btnG=
https://academic.oup.com/eurpub/article/27/suppl_2/93/2622372
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mental+health+of+medical+students+in+different+levels+of+training&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3399312/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B25%5D.%09Aktekin+M.%2C+Karaman+T.%2C+Senol+Y.Y.%2C+Erdem+S.%2C+Erengin+H.%2C+Akaydin+M.%2C+Med+Educ%2C+2001%2C+35%3A12+&btnG=
https://doi.org/10.1080/13548506.2012.740162
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+impact+of+medical+education+on+psychological+health+of+students%3A+A+cohort+study&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+impact+of+medical+education+on+psychological+health+of+students%3A+A+cohort+study&btnG=
https://www.tandfonline.com/doi/abs/10.1080/13548506.2012.740162
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B27%5D.%09Abdulghani+H.M.%2C+AlKanhal+A.A.%2C+Mahmoud+E.S.%2C+Ponnamperuma+G.G.%2C+Alfaris+E.A.%2C+J+Health+Popul+Nutr%2C+2011%2C+29%3A516+&btnG=
https://doi.org/10.1016/j.psychres.2017.05.027
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Prevalence+of+psychological+stress%2C+depression+and+anxiety+among+medical+students+in+Egypt&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Prevalence+of+psychological+stress%2C+depression+and+anxiety+among+medical+students+in+Egypt&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0165178116313002?via%3Dihub
https://doi.org/10.1136/bmj.292.6529.1177
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Levels+and+sources+of+stress+in+medical+students.&btnG=
https://www.bmj.com/content/292/6529/1177
https://doi.org/10.1007/s40596-017-0733-1
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Factors+Associated+with+Depression+and+Anxiety+Symptoms+Among+Medical+Students+in+Bahrain.&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Factors+Associated+with+Depression+and+Anxiety+Symptoms+Among+Medical+Students+in+Bahrain.&btnG=
https://link.springer.com/article/10.1007/s40596-017-0733-1
https://doi.org/10.3109/0142159X.2015.1006612
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Psychological+well-being+status+among+medical+and+dental+students+in+Makkah%2C+Saudi+Arabia%3A+A+cross-sectional+study&btnG=
https://www.tandfonline.com/doi/full/10.3109/0142159X.2015.1006612
https://doi.org/10.1016/S0140-6736(12)60735-1
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Correlates+of+physical+activity%3A+why+are+some+people+physically+active+and+others+not%3F&btnG=
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60735-1/fulltext
https://doi.org/10.1038/nature23018
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Large-scale+physical+activity+data+reveal+worldwide+activity+inequality&btnG=
https://www.nature.com/articles/nature23018
https://doi.org/10.3810/psm.2013.11.2039
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Comparison+of+Physical+Activity+Levels+in+Physicians+and+Medical+Students+with+the+General+Adult+Population+of+the+United+States&btnG=
https://www.tandfonline.com/doi/abs/10.3810/psm.2013.11.2039


 El Hangouche A.J., et al. / J. Med. Chem. Sci. 2022, 5(6) 1132-1141 

1141 | P a g e  

 

2014, 104:e91 [Crossref], [Google Scholar], 

[Publisher]  

 [36]. Sloan R.A., Sawada S.S., Girdano D., Liu Y.T., 

Biddle S.J., Blair S.N., Associations of sedentary 

behavior and physical activity with psychological 

distress: a cross-sectional study from Singapore, 

BMC public health, 2013, 13:885 [Crossref], 

[Google Scholar], [Publisher]  

 [37]. Rethorst C.D., Wipfli B.M., Landers D.M., The 

antidepressive effects of exercise, Sports medicine, 

2009, 39:491 [Crossref], [Google Scholar], 

[Publisher]  

 [38]. Stubbs B., Vancampfort D., Rosenbaum S., 

Firth J., Cosco T., Veronese N., Salum G.A., Schuch 

F.B., An examination of the anxiolytic effects of 

exercise for people with anxiety and stress-related 

disorders: a meta-analysis, Psychiatry research, 

2017, 249:102 [Crossref], [Google Scholar], 

[Publisher] 

 [39]. Zis P., Artemiadis A., Bargiotas P., Nteveros A., 

Hadjigeorgiou G.M., Medical studies during the 

COVID-19 pandemic: the impact of digital learning 

on medical students’ burnout and mental health, 

International Journal of Environmental Research 

and Public Health, 2021, 18:349 [Crossref], 

[Google Scholar], [Publisher]  

 
HOW TO CITE THIS ARTICLE 
Abdelkader Jalil El Hangouche , Jawhar Laamech , Youssra Amekran, Saad Chakkor, Said Bakkali, Nora Taiek, Narjisse 
Damoun. Relationship between Psychological Distress and Physical Activity among Medical Students: A Cross-Sectional 
Study, J. Med. Chem. Sci., 2022, 5(6) 1132-1141 
https://doi.org/10.26655/JMCHEMSCI.2022.6.25  
URL: http://www.jmchemsci.com/article_150848.html  

 

Archive of SID.ir

Archive of SID.ir

https://doi.org/10.2105/AJPH.2014.302169
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Impact+of+Physical+Activity+on+Psychological+Distress%3A+A+Prospective+Analysis+of+an+Australian+National+Sample&btnG=
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2014.302169
https://doi.org/10.1186/1471-2458-13-885
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Associations+of+sedentary+behavior+and+physical+activity+with+psychological+distress%3A+a+cross-sectional+study+from+Singapore&btnG=
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-885
https://doi.org/10.2165/00007256-200939060-00004
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+Antidepressive+Effects+of+Exercise.&btnG=
https://link.springer.com/article/10.2165/00007256-200939060-00004
https://doi.org/10.1016/j.psychres.2016.12.020
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=An+examination+of+the+anxiolytic+effects+of+exercise+for+people+with+anxiety+and+stress-related+disorders%3A+A+meta-analysis&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S016517811630909X?via%3Dihub
https://doi.org/10.3390/ijerph18010349
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Medical+Studies+during+the+COVID-19+Pandemic%3A+The+Impact+of+Digital+Learning+on+Medical+Students%E2%80%99+Burnout+and+Mental+Health&btnG=
https://www.mdpi.com/1660-4601/18/1/349
https://doi.org/10.26655/JMCHEMSCI.2022.6.25
http://www.jmchemsci.com/article_150848.html

