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Correlation of Physical Activity with Stress,
Depression and Anxiety in Female Students
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Abstract

Background/Aim: The period of beginning of studies is a stressful period of life in
which students are expected to develop skills and abilities with which they will be
able to take on the most important roles in all areas of social activity. Physical activity
(PA) triggers and remodels mental health. The aim of the study was to determine the
correlation between PA and stress, anxiety and depression in female students.
Methods: Epidemiological observational study was performed and included a rep-
resentative sample of 408 healthy female students aged 19 to 22 years. Question-
naires were used and anthropometric measurement of weight and body mass index
(BMI) calculation was performed. Used questionnaires were: a socio-demographic
questionnaire, standardised tests: DASS-21 test (short version) for mental health as-
sessment and International Physical Activity Questionnaire - [IPAQ test (long version).
Results: Mean age of female students was 20.5 + 0.72 years, average height 168.65 *
6.01 cm, body weight 63.09 + 9.9 kg, and BMI 22.1 # 3.2. A significant negative correla-
tion was found between high PA and anxiety (r =-0.160, p = 0.001), PA and depression
(r=-0.118, p = 0.01), while the category of stress had a low correlation with PA.
Conclusion: This research shows that a high level of PA has no effect on stress but has
an effect on reducing anxiety and depression. Carefully planned physical activities can
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affect the emotional status of young female students.
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Introduction

The beneficial effect that physical activity (PA)
has on health and mortality reduction has been
known for decades.”® PA, acts on the component
of physical condition and health primarily, but it
is also the driver and modulator of mental state.®
7 The need for PA is also the need to achieve a sta-
ble mood, emotional management, positive coping
with stress, gaining control over overall behaviour,
and even life. Greater self-esteem and self-confi-
dence, better cognitive functioning, better mood,
maintenance of normal sleep rhythm and stable
mental health are just some of the effects of PA on
human mental health.”

Copyright © 2020 Pilipovic-Spasojevic et al. This is an open access article distributed under the Creative Commons Attribution License (CC BY), which permits i use, distribution, and

Students belong to a specific adolescent and youth
population subgroup. During education, students
prepared themselves to become an integrative and
creative part of the society.® Mental health issues
are increasingly a problem that health workers on
university campuses are actively addressing. The
most common mental health complaints among
students are anxiety and depression.’!! Some-
times while under stress, young people overdo PA,
exhausting themselves while trying to find a way
out of a stressful situation.’> With such decisions
and actions, they can sink deeper into stress. Pos-
itive effects of PA to maintain and improve health
and beneficial effects on reducing stress can be ex-

ion in any medium, provided the original work is properly cited.

This article should be cited as follows: Pilipovi¢-Spasojevi¢ 0, Ponorac N, Spremo M. Correlation of physical activity with stress, depression and anxiety in female students. Scr Med 2020;51(4):244-51.
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pected only from moderate, regular PA. Otherwise,
PA itself is becoming a major physical stress.'® Al-
though many of the effects of PA on mental health
have been scientifically proven today, some seg-
ments of this relationship are still a subject of re-
search and efforts are being made to improve the
synergy of physical and mental health.™*

The aim of this research was to determine the
correlation between PA and stress, anxiety and
depression among female students aged 19 to 22
years.

Methods

This observational study included a representa-
tive sample of 408 healthy full-time first- and sec-
ond-year female students from various faculties of
the University of Banja Luka, aged 19 to 22. Non-in-
clusion criteria were: students with musculoskel-
etal diseases (hereditary and acquired), traumas
and deformities; acute and chronic diseases with
a special diet and students who have been diag-
nosed or treated for a mental illness or disorder.
The research was approved by the Ethics Commit-
tee of the Faculty of Medicine, University of Banja
Luka (Approval Certificate No 18/4.56/18, dated
2 November 2018). To all students involved in the
research, a detailed oral and written explanation
of the research plan and programme was given
and their written consent was obtained. In this re-
search, the applicable regulations and adhered to
the ethical principles of the Declaration of Helsin-
ki were followed.

For the research, a short socio-demographic
questionnaire was used, containing personal
data on students’ age, year of study, subjective
assessment of current health as well as stan-
dardised tests: The Depression, Anxiety and
Stress Scale - DASS-21 (short version) for men-
tal health assessment and International Physical
Activity Questionnaire - IPAQ test (long version).
Anthropometric measurement of weight and BMI
was performed with a measuring tape Seca-206
for children and adults and with the Omron Body
Composition Monitor (BF511, Omron Healthcare,
Hoofddorp, The Netherlands).

DASS-21'>16 s one of the most well-known scales
for assessing the degree of anxiety, depression
and stress, consisting of 21 statements from

which three subscales with 7 statements each are
separated. Respondents were asked to express a
degree of agreement with the statement in accor-
dance with a 4-point scale (0 = not at all, 1 = little
or sometimes, 2 = fairly or often; 3 = mostly or al-
most always), expressing how often for the past
week they have been experiencing the condition
described in the statement.

The scores on each subscale range from 0 to 21.
The result of the sum for each subscale is multi-
plied by 2 and the total score is ranked: A) Stress:
normal, mild, moderate, serious and extreme
stress; B) Anxiety: normal, mild, moderate, seri-
ous and extreme anxiety; C) Depression: normal,
mild, moderate, serious and extreme depression.
Scoring and categorisation, as well as the use of
the official version of the Serbian translation of
the DASS-21 scale is available at http://www?2.
psy.unsw.edu.au/groups/dass."’

The IPAQ questionnaire (long version) assesses
PA in different life domains (areas): PA in leisure
time; PA household and gardening; PA at work; PA
during transport.’® The IPAQ questionnaire con-
tains questions about specific types of activities
that are specifically researched in each of the do-
mains: walking, moderate activities, intense activ-
ities, and high-intensity activities. The total score
adds up time (in minutes) and frequency (in days)
for all types of activities in the listed domains. The
PA value was calculated and expressed in MET -
minutes per week (MET.min.wk?). MET stands
for “metabolic equivalent of a task” and expresses
the ratio of caloric expenditure to activity related
to resting consumption. One MET is 3.5 mL 0,/
kg/min and represents the basal level of oxygen
consumption, which corresponds to the level of
resting metabolism and associated calory con-
sumption. The value of severe PA was obtained by
multiplying the time spent in severe PA in the last
7 days by a correction factor of 8 MET, moderate
PA for one week was multiplied by a correction
factor of 4 MET, and mild PA by 3.3 MET, which
is calculated for each respondent individually. The
total value of PA (total MET) is the sum of the val-
ues of heavy, moderate, and light PA that make up
the independent sample. The official translation
into Serbian and instructions for using the IPAQ
test are available at http://www.ipaq.ki.se.?

The OMRON BF 511 instrument is a high-preci-
sion digital medical scale, which provides a wide
range of measurements: after entering data on
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height (measured with altimeter for children and
adults Seca-206), age and sex, the subject stands
barefoot on a scale that measures body weight and
automatically calculates BMI. BMI was calculated
by dividing the mass (kg) by the square of height
(m) and divided into 6 categories: Malnutrition (be-
low 18.5 kg/m?); Ideal mass (18.5 to 24.9 kg/m?);
Overweight (25 to 29.9 kg/m?); Mild obesity (30
to 34.9 kg/m?); Severe obesity (35 to 39.9 kg/m?);
Extreme obesity (over 40 kg/m?);

By statistical data processing a descriptive analy-
sis was performed and the results were presented
as mean, standard deviation and measure of cen-
tral value with minimum and maximum deviation.
A Chi-square test was used to assess the associ-
ation between categorical variables. To compare
the pairs of all subscores, the Wilcoxon test and
the Spearman correlation coefficient were used to
define the correlation. Statistical significance was
adopted at the probability level of p < 0.05. The
data has been processed by - Statistical Package
for Social Sciences (SPSS) 21.0 for Windows soft-
ware.

Results

The total number of 408 female students who
participated in this study were aged mean #* SD =
20.5 = 0.72 years with an average height of 168.65
*+ 6.01 cm and 63.09 * 9.9 kg body weight, which
corresponds to the ideal value of BMI (22 + 3.2
kg/m?). A total of 76.2 % of students had these
BMI values categorised as ideal, 12 % were over-
weight, 1.96 % had type [ mild obesity and only
0.72 % belonged to the type II obesity group. At
the same time, 8.1 % of students belonged to the
malnourished group and none of them had a se-
vere form of obesity. A descriptive presentation of
anthropometric data is given in Table 1.

All study participants provided answers to the
DASS-21 scale for self-assessment of depression,
anxiety and stress and a long version of the IPAQ
test to assess PA. The results of the descriptive sta-
tistics are given in Table 2.

The reliability of the Cronbach’s alpha showed
high values for stress 0.89, anxiety 0.80, and de-
pression 0.84. Checking the normality of the data
distribution of these 3 scores using the Kolmog-

Table 1: Descriptive analysis of the sample according to anthro-
pological characteristics

N Percent Mean SD Minim Maxim Median

Age 408 100 20.50 0.72 19 22 20.00
High 408 100 168.65 6.02 136.0 185.0 169.00
Weight 408 100 63.09 10.00 426 106.1 61.45
BMI (total) 408 100 2210 321 16.0 36.0 21.60
BMI —underwt 33 8 17.70 0.56 16.0 18.4  17.90
BMI - normal 311 76 2140 166 185 247  21.30
BMI —owerwt. 53 12 26.79 143 25.0 29.8  26.60
BMI - obesity | 8 1.96 31.36 1.63  30.1 343  30.55
BMI - obesity Il 3 072 35.67 0.58 35.0 36.0 36.00

BMI: Underweight = <18.5; Normal weight = 18.5-24.9; Overweight = 25 — 29.9; Obesity
class | = 30-34.9, Obesity Class Il = 35-39.9

orov-Smirnov test indicated that the normality of
distribution did not exist and therefore a nonpara-
metric Friedman test (x* = 424.63 for df = 2 and
p < 0.001) was performed. A strong statistically
significant difference among the 3 subscores was
found. By comparing pairs between all subscores
(Wilcoxon test), a significant statistical difference
of medians was registered between all 3 scores
(anxiety /stress z = 15.51, p < 0.001; depressive /
stress z = 16.26, p < 0.01 and depressive / anxiety
z=3.19,p <0.001). Based on the final score of the
self-assessment of depression, anxiety, and stress,
the total sample was stratified into 5 different cat-
egory variables shown in Table 4. In the tripartite
DASS-21 test, the state of severe and extreme de-
pression was verified in 18.62 % of participants,
serious and extreme anxiety was verified in 23.5
% and serious and extreme stress in 10.5 %.

Descriptive analysis of [PAQ variables PA by do-
mains - PA at work (Median 0), PA in transport
(Median 1386), PA at home (Median 1158), and
PA in sport (Median 1485) is shown in Table 2.
The results of the Kolmogorov-Smirnov test (p <
0.001) show that the distributions of results in
all domains of PA deviate from a normal distri-
bution and statistical processing was performed
based on median value. PA at work had the low-
est values because only 9.1 % of female students
studied and worked in parallel. The median total
PA during transport was 23.1 MET-hour/week
with dominant walking activity. The median to-
tal PA during household maintenance was 19.3
MET-hours/week with a predominance of mod-
erate activities at home and the median total PA
during recreation and sports activities was 24.75
MET-hours/week, with predominant walking
as recreation recorded. Descriptive analysis of
summarised continuous variables by individual
activities - PA walking, medium intensity PA and
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Table 2: Descriptive values of DASS-21 and IPAQ tests used

PERCENTILES

MEAN SD MIN  MAX 25™ MEDIAN 75™
DASS stress 17.22 8.83 0 42 10 16 22
DASS anxiety 9.95 8.35 0 38 4 18 14
DASS depression 8.89 8.96 0 42 2 6 12
TotalMETminweek
Work 857.89  2468.45 0.00 18090 0.00 0.00 0.00
TotalMETminweek
Transp 1668.46 1312.07  0.00 5598 660 1386 2772
TotalMETminweek
Home 1809.20 2041.64  0.00 15678 562 1158 2376
TotalMETminweek
Sport 2269.82  2373.28 0.00 15678 594 1485 3096
TotalWalking
METminweek 323715  2333.14  0.00 12474 1386 2772 4356
TotalModerate
METminweek 2325.68  2180.99  0.00 13440 720 1680 3360 BMI:
TotalVigorous Underweight = <18.5;
MET minweek 102490 212033 000 17280 0.00  0.00 1170 Ot 55 0
TotalMET PA 6587.74 479234 0.00 25440 31016 5616 8586 Obesity class | = 30-34.9, Obesity Class Il = 35-39.9

high-intensity PA is shown in Table 2. The median
PA values during walking were 46.2 MET-hours/
week (25th percentile = 23.1 MET-hours/week,
and the 75th percentile = 72.6 MET-hours/week).
The median moderate PA is 28 MET-hours/week
(25th percentile = 12 MET-hour/week, 75th per-
centile = 56 MET-hour/ week). Finally, the median
heavy PA has the same values as the lower quartile
and is 0.0, and the mean value of the upper quar-
tile is 19.5 MET-hours / week. Based on the cal-

Table 3: DASS 21 category variables and correlation with total
IPAQ test values

TOT MET physical
DASS 21 activity min/week
test N Percent MEAN SD
Normal 178 43.6 7223.38  5013.84
Mild 78 19.1 6434.58  4970.97
Stress Moderate 76 18.6 5820.20  4694.27
Severe 51 125 5768.12  4622.74
Extremely 25 6.1 6833.37  4611.59
408 100
Normal 179 43.9 7269.27  4978.27
Mild 50 12.3 6845.97  4324.24
Anxiety Moderate 83 20.3 5730.90  4547.56
Severe 36 8.8 6607.76 ~ 6002.40
Extremely 60 14.7 5632.53  4605.64
408 100
Normal 266 65.2 6898.89  4921.39
Mild 46 11.3 5717.34  4375.83
Depression  Moderate 53 13.0 6994.41  5602.76
Severe 18 44 4020.58  3820.53
Extremely 25 6.1 6152.70  4005.02
408 100 6587.70  5616.50

culated PA level, the sample of 408 respondents
were divided into 2 % of women with weak, 21.8
% with moderate, and 76.2 % of women with in-
tensive activity. By final analysis, [PAQ test values
(total MET mean week) for all subgroups of the
triple-dependent subgroup of the DASS-21 test
were calculated. Table 3 shows the percentage of
distribution within the subsystems and their PA
expressed in total MET (TOT MET) min/week.

The lowest value of TOT MET min/week within
the subscale of all three categories DASS 21 has
subgroups with severe stress 12.5 % of the total
sample with TOT MET min/week = 5758, extreme
anxiety - 14.7 % of the total sample with TOT MET
min/week 5632.23) |, severe depression (4.4 % of
the total sample, TOT MET min/week = 4020.58)
Chi-square test to assess the relationship of cat-
egory variables determined the statistical sig-
nificance of PA with the categories of anxiety (x?
= 11.05; p=0.03) and depression (}*= 10.05; p =
0.04), which is shown in Table 4.

Subgroups within the categories of Stress, Anxi-
ety and Depression with TOT MET PA were com-
pared by means of the Mann-Whitney test. Com-
paring the categories of Stress in relation to the
TOT MET PA did not reach significance because
all the girls were approximately equally active.
When comparing the category Anxiety in rela-
tion to the TOT MET PA, a difference was found
between group 1 (without anxiety) and Group 3
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(moderate anxiety) of the group with statistical
significance of p = 0.011; Group 1 (no anxiety)
and group 5 (extreme anxiety) for p = 0.016 and
group 2 (mild anxiety) according to group 5 (ex-
treme anxiety) for p = 0.049. Comparison of the
category Depression in relation to total MET PA
indicated significance in the comparison of group
1 (without depression) and group 4 (severe de-
pression) for p = 0.004, and finally group 3 (mod-
erate depression) against group 4 (severe depres-
sion) for p = 0.028. Spearman's correlation test
between DASS-21 subscores Stress, Anxiety, and
Depression in relation to TOT MET PA is shown
in Table 4.

Table 4: Comparison and correlation of total physical activity with
the categories of stress, anxiety and depression

TOT MET physical activity min/week

ASYMP. COEF.
DSS 21 CHI SQUARE DF SIG CORELATION P
DASS - stress 7.404 4 0.116 -0.123 0.13
DASS - anxiety 11.053 4 0.026 -0.160 0.001
DASS - depression  10.278 4 0.036 -0.118 0.017

The correlation of the tests used indicates that
the increase in PA decreases the degree of stress,
anxiety, and depression, recording a low degree
of correlation with a high statistical significance
greater than 0.001 for the category of anxiety and
significant statistical significance for p = 0.01 for
the category of depression.

Discussion

Changing the environment as an epigenetic factor
has an impact on the occurrence of psycho-physi-
cal diseases. Also, it affects the treatment and pre-
vention of diseases in an individual. Thus explains
that life path affects the state of health.?’ The tran-
sition from high school to university education is
a period of taking responsibility for oneself, one’s
health, and social relations.?"?? With this research,
the intention was to determine the relationship
between the degree of PA and stress, anxiety, and
depression among female students aged 19 to 22
years. It was started with the assumption that
it is a population in which no health problem is
expected, from a social milieu in which moderate
to intense PA through more frequent hiking is ex-
pected due to lower economic power. It was also
assumed that the tests used were subjective tests
of self-assessment of mental health and PA, so an-
thropometric measurements as a reference point

for actual PA were set. A sample of 408 young
women aged 20.5 * 0.7 years with an ideal BMI
of 22.1 + 3.2 supported level of high PA that was
found.

According to the results, these are people with
an ideal BMI, which is a common result in the re-
search of authors from the region.?*?® These re-
sults were different from the WHO metadata for
Bosnia and Herzegovina?” where Mean BMI values
of 25.1 (from 23.8 to 26.4) were recorded, which
can be partly explained by the fact that the re-
search published on the WHO page represents a
heterogeneous group of females with an average
age of 39.4 in relation to the target group of girls
aged 19 to 22 who made up this sample.

In 1995, the DASS authors Lovibond and Lovibo-
nd developed a short version of the instrument
consisting of 21 items (DASS-21), which is rec-
ommended for use in large studies. Almost all
research showed that DASS scales have adequate
reliability, with internal consistency that usually
ranges from .80 to .95, which is confirmed in re-
search by Jovanovi¢ and associates?® as well as by
other researchers.?* 3% 3! [n this study, within the
emotional states of depression, it was found that
very often and almost always, girls could not ex-
perience any positive feeling at all (3.2 %), previ-
ous over-reactions had 21 % of female students,
visible disorder 16.7 %, difficulty to relax 33.6 %
and 15 % of participants were is intolerant of the
environment. Within the emotional states, anxi-
ety is very often and almost always reported as
dryness of mouth (5.1 %), difficulty to breathe
(10.8 %), the appearance of vaults from anxiety
(7.4 %), uncontrolled panic in 18.2 %, tachycardia
due to emotion is emphasised by 17.9 % and un-
reasonable fear is present in 15 % of girls. Within
the emotional states of stress, very often and al-
most always the lack of positive feelings has 14 %
of girls, difficulty to start activity 22.6 %, without
joy 15.4 %, difficulty to focus 17.6 %, the meaning-
lessness of life is registered in 10.8 % and as many
as 36.8 % of participants had a constant feeling
of worthlessness. Based on the obtained results, it
was determined that the subjects with mild stress
(mean = 17.22) and anxiety (mean = 9.95) were
without depression (mean = 8.89), which differs
from the research of Jovanovi¢ and associates on
a sample of 1,374 students averaged 19.5 years
when mean = 3.14 for depression, mean = 3.37 for
anxiety and mean = 6.70 for stress.?®
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Research has shown that by the age of 24, mental
disorders occur in three quarters of cases.?® Ac-
cording to the test results, the group of moderate
stress consists of 78 girls (19.1 %) while the im-
portance of extreme stress is recorded by 18.6 %
of girls; 12.3 % of girls belong to groups of mild
anxiety, while significant and extreme feelings of
anxiety were recorded in 23.55 % of the girls. In
the end, mild depression was found in 11.3 % and
significant and extreme depression in 10.5 % of
girls. Compared to other researchers from differ-
ent backgrounds and cultural characteristics, for
instance, in Egypt, the research was conducted on
a sample of 442 people age 20.15 * 1.9 years, it
was found that BMI is above 25 kg/m?. Significant
and extreme stress had 36.3 %, anxiety of signifi-
cant and extreme rank 35.6 %, and depression of
this rank 24.4 % of participants.* In the Iranian
study by Jafari and all 3! of 239 female students 7.9
% had severe and extreme-grade depression, 9.2
% anxiety and 6.3 % stress. According to the WHO,
there are many different mental disorders of dif-
ferent presentations with combinations of abnor-
mal thoughts, perceptions, emotions, behaviours
and relationships with others. The most common
is depression. At the age of 19 to 22 years, which
were followed by this study, based on self-assess-
ment, expressed to extreme anxiety was found in
78 (19 %), which is four times more than the offi-
cial WHO data and expressed extreme depression
in 46 (11.3 %) girls, which is two times more rep-
resented than the official data for the European
region,*? which may be a consequence of specific
impact of the war of a country with low socio-eco-
nomic status and increased migration on the ter-
ritory.

PA develops functional, morphological, motor,
conative and cognitive characteristics of an or-
ganism that acts systematically in the biological,
health, educational, economic, recreational, and
creative fields of human activities. Exercise raises
the quality of life, reduces emotional distress, and
enables better coping with life stressors.?* Accord-
ing to the recommendation of the World Health
Organization, daily PA lasting at least half an hour
or at least three times a week for one hour is re-
quired to improve physical or mental health.?* The
PA test showed that the average values of the IPAQ
test classified a small number of female students
in the group of physically inactive girls (2 %), 21.8
% were moderately active, while 76.2 % of female
students declared themselves to be very active.
Great activity can be justified to some extent by
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the low economic status, which forces more walk-
ing of students in everyday life. PA at work has
the lowest values because according to the survey
data, out of the total sample, only 9.1 % of female
students study and work in parallel. Walking is
the most common way of migration on a daily ba-
sis and is practiced by 48.5 % of girls every work-
ing day with a maximum duration of 60 minutes
in 25 %, 120 minutes in 22.1 %, while 16.9 % of
the participants walk longer than three hours a
day. Only 7.1 % of participants perform strenuous
physical activities during household maintenance
1 to 2 days a week for 60 minutes. Moderate ac-
tivity inside the house is practiced by 41.2 % of
respondents 2 days a week whereas 25.5 % spend
60 minutes a day on housework and 24.8 % 120
minutes a day. Walking as a daily recreation was
recorded by 36.25 % of the participants.

Only 4.9 % of active athletes are engaged in train-
ing for 5 or more days during the week. In the
student population, high-intensity PA has been
associated with positive health effects, particular-
ly at lower resting heart rates, higher HDL levels
and slower blood glucose elevations.*® Students
with retained existing levels of PA at the transi-
tion from adolescence to younger adulthood have
a statistically significantly lower risk of develop-
ing cardiovascular disease and better psycholog-
ical health compared to students who reduced
the level of PA at that transition.*® According to
the students in our research, people who exclude
the presence of stress, depression and anxiety
completely, are also the most physically active
people. A decrease in PA is recorded with an in-
crease in stress to a subsample categorised as
extreme stress where there is a sudden jump in
PA. The spiral of stress reactions is already mani-
fested through self-assessment by changes at the
psychological and fitness level. Sometimes people,
while under stress, overdo PA, become exhausted
trying to find a way out of a stressful situation as
a form of therapy.®” However, one employing this
way of “fight or flight” reaction sinks deeper into
stress. Anti-stress mechanism through increased
PA can affect the overall results and success of stu-
dents, which can be used in some future research.
Comparative descriptive analysis shows that PA
values decrease with increasing degree of anxiety
to the subcategory of significant anxiety, while PA
in the category of depression continuously falls
to the subsample of extreme depression (where a
jump in PA is recorded).
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In the fight against anxiety, depression and stress,
exercise helps as a way to expel negative energy
from the body. By test comparison, it was found
that in present sample percentage of participants
whose PA is relatively high, and at the same time
a high percentage of those who have high levels of
stress, depression and anxiety.

This can be explained by the low degree of eco-
nomic power and the location of the University

Conclusion

(The level of PA and behavioural changes are
important indicators of the health of young fe-
male students. At the University of Banja Luka,
a high level of PA was recorded. The most com-
mon form of activity is walking, while sports
and recreation are not popular in this popula-
tion. Unlike stress and depression, anxiety, as
the most common form of behaviour change, is
associated with level of PA. It is necessary to:
systematically and carefully objectively moni-
tor the health condition during studies, provide
mental support to students, provide primary
health prevention and promotion of sports ac-
tivities through educational institutions and all

kforms of mass communication.
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