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Summary

Introduction. Physical activity affects all three domains of ado-
lescent health. It affects physical, psychological and social func-
tioning. During the period of the coronavirus disease 2019 pan-
demic, physical activity has changed significantly, which may
affect the health potential of this population. Material and Meth-
ods. The research was conducted as a cross-sectional study. A
questionnaire was designed as a research instrument in order to
examine the personal experiences of adolescents in regard to
physical activity during the coronavirus pandemic. The study in-
cluded a sample of 120 students attending the Secondary Medical
School “Dr Misa Panti¢” in Valjevo. Participation in the study was
voluntary and anonymous. Results. The largest number of re-
spondents in the observed sample (N = 120) recognized that phys-
ical inactivity is one of the most significant risk factors for the
health potential of adolescents. There is a statistically significant
difference in the responses of the respondents from the aspect of
engaging in physical activities during the coronavirus disease 2019
pandemic (p = 0.001). Respondents of both genders understand the
importance of regular physical activity and its impact on mental
health, sleep and rest, nutrition and other predictors that have a
dominant influence on health. Conclusion. The commendable
result is that adolescents recognize that physical inactivity is one
of the greatest health risks. In preventive medicine, it is necessary
to intensify health education programs that encourage the impor-
tance of physical activity in the period of adolescence.

Key words: Exercise; Habits; Adolescent; COVID-19; Pandem-
ics; Risk Factors

Introduction

The coronavirus disease 2019 (COVID-19) pan-
demic has caused disruptions in the global social sys-
tem. Adolescents faced social role changes, the
schools were closed, activities that can be carried out

SaZetak

Uvod. Fizic¢ka aktivnost utie na sve tri determinante zdravlja
adolescenata. Uti¢e na fizicko, psihicko i socijalno funkcioni-
sanje. Tokom perioda pandemije COVID-19 fizic¢ka aktivnost
je znacajno izmenjena, $to moze uticati na zdravstveni poten-
cijal ove populacije. Materijal i metode. Istrazivanje je spro-
vedeno u formi studije preseka. Kao istrazivacki instrument
konstruisan je upitnik koji ispituje li¢na iskustva adolescenata
u vezi sa fizickom aktivno$éu tokom pandemije virusa korona.
Istrazivanjem je obuhvaéen uzorak od 120 ucenika, koje je
sprovedeno u Medicinskoj $koli ,,Dr Misa Panti¢” u Valjevu.
Ucesc¢e u istrazivanju bilo je dobrovoljno i anonimno. Rezul-
tati. Najveci broj ispitanika u posmatranom uzorku (N = 120),
prepoznaje da je fizi¢ka neaktivnost jedan od najznacajnijih
faktora rizika po zdravstveni potencijal adolescenata. Postoji
statisticki znacajna razlika u odgovorima ispitanika sa aspek-
ta bavljenja fizickim aktivnostima u toku pandemije COVID-19
(p = 0,001), ispitanici oba pola shvataju vaznost kontinuirane
fizicke aktivnosti i njenog uticaja na mentalno zdravlje, san i
odmor, ishranu i druge prediktore koji dominantno uti¢u na
zdravlje. Zakljucak. Treba pohvaliti to $to adolescenti prepo-
znaju da je fizicka neaktivnost jedan od najvecih zdravstvenih
rizika. U preventivnoj medicini potrebno je intenzivirati zdrav-
stveno-vaspitne programe koji podsti¢u znacaj fizicke aktiv-
nosti u periodu adolescencije.

Kljuéne redi: fizicka aktivnost; navike; adolescenti; COV-
ID-19; pandemije; faktori rizika

outside the home were restricted, and many contacts
with peers in the free time were reduced [1]. Numer-
ous studies have found that physical activity affects
all three domains of health. It has a great impact on
the mental health of adolescents during the pandem-
ic. The impact of psychologically stressful situations
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Abbreviations
COVID-19 — coronavirus disease 2019
ANOVA  —analysis of variance

such as the COVID-19 pandemic on adolescents is a
health risk that may lead young people to serious
health problems. The consequences of physical inac-
tivity and interrupted social pattern of behavior can
be very unfavorable for adolescents [1, 2]. Numerous
scientific studies testify to the decline in sports ac-
tivities among adolescents during the corona virus
pandemic. Physical activity in a large number of
cases requires social interaction and collective sports
were not always available; this resulted in an increase
in the number of hours that adolescents spent in front
of a computer or phone screen [3]. The negative im-
pact of physical inactivity has also led to an increased
number of obese children. Although obesity was a big
problem among adolescents before the pandemic as
well, physical inactivity has worsened this problem,
but there are still no final results on how nutrition and
physical inactivity affected adolescents. Obesity is
something that accompanies physically inactive peo-
ple and it causes numerous metabolic, cardiovascular
and other health disorders and diseases [4, 5]. Physical
inactivity negatively affects the circadian rhythm,
sleep and rest [6]. Numerous studies showed that in-
adequate sleep, altered activities of daily life, online
teaching from home during the COVID-19 pandem-
ic negatively affected health-related habits in adoles-
cents. During this period, young people were much
less physically active, stayed in front of the screen
longer in the evening and had an irregular sleep/wake
rhythm [7]. A great number of scientific studies that
have dealt with the physical inactivity of adolescents
during the COVID-19 pandemic have proven the con-
nection between this health risk and many physical
and psychological health problems. Physical exer-
cises at home, training with a specific program and
social interaction are associated with better health
outcomes during the coronavirus pandemic [§8]. The
physical inactivity of adolescents during the quaran-

tine and state of emergency may lead to the adoption
of negative behavior patterns, which will continue
even after the conditions imposed by the pandemic
change. Physical activity is also influenced by the
habits that young people had before the pandemic [9].
Physical activity, moderate and dosed, during the pan-
demic enabled a lower impact of numerous stressors
faced by adolescents in this period [10]. Isolation and
restriction of people’s movement is a public health
measure that has saved many lives, yet it leaves con-
sequences in terms of reduced physical activity of
adolescents, so strategies are needed to help the im-
plementation of preventive measures to alleviate
negative lifestyle habits in adolescents [11]. A large
number of scientific studies point to the decline of
physical activity, primarily in the population of men
compared to women, dominantly reduced intense
physical activities and training, followed by walks
and moderate physical activities aimed at relaxation
[12]. Long COVID-19 measures can lead to long-term
barriers in engaging in physical activities, the feeling
of exhaustion and numerous health problems can
negatively affect proper physical activity and the
health potential of an individual. These problems are
rarer in the adolescent population, but they are not
impossible, thus additional health education support
is needed by experts in the field of preventive medi-
cine [13]. The reduction of physical activity during
the pandemic resulted in the development of other
health risks, such as the consumption of alcohol,
cigarettes and psychoactive substances, which can
permanently damage the health potential of adoles-
cents [14]. Physical activity is effective in overcoming
mental problems, anxiety and depression, prevention
of obesity and other health risks; it should be applied
daily and adapted to the life situation [15, 16].

Material and Methods
The research was conducted as a cross-sectional

study. A questionnaire was designed as a research
instrument to assess the habits of adolescents regard-

Table 1. Sociodemographic characteristics of respondents
Tabela 1. Sociodemografske karakteristike ispitanika

Distribution criteria Variables No %
Kriterijum distribucije Varijable Apsolutni broj Procenat
Gender Male/Muski 43 36%
Pol Female/Zenski 77 64%
i livi Urban environment/Urbana sredina 65 54%
g/[ace ot ving Suburban settlements/Prigradska sredina 12 10%
esto stanovanja
Rural areas/Ruralna sredina 43 36%
M 1 educati Primary school/Osnovna skola 9 8%
aternal education High School/Srednja skola 84 69%
Obrazovanje majke . . . . X .
University education/Univerzitetsko obrazovanje 27 23%
P { educati Primary school/Osnovna skola 8 7%
aternal education High School/Srednja skola 81 68%
Obrazovanje oca . . .
University education/Univerzitetsko obrazovanje 31 25%
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Graph 1. Is physical inactivity one of the most serious
risk factors for health?

Grafikon 1. Da li je fizicka neaktivnost jedan od najoz-
biljnijih rizika po nase zdravlje?

ing their physical activities during the COVID-19
pandemic. It included a sample of 120 adolescents
attending the Secondary Medical School “Dr. Misa
Panti¢” in Valjevo, in the period from March to May
2021. The sample was intentional, including students
of the final grades of medical profiles. Participation
in the study was voluntary and anonymous and the

research was approved by the competent authorities
of the Secondary Medical School “Dr Misa Panti¢”
Valjevo. Before the beginning of the research, the re-
spondents received necessary information on the
study orally and in writing and they submitted their
written consent for the survey. The students were
given instructions on how to complete the question-
naire. The researchers personally distributed the ques-
tionnaires and collected the data. Statistical data
processing included methods of descriptive and in-
ferential statistics using the analysis of variance
(ANOVA) test. Data were analyzed using the Statisti-
cal Package for the Social Sciences for Windows. The
obtained results are presented in tables and graphs.

Results

The most important sociodemographic charac-
teristics of the respondents in the observed sample
are shown in Table 1.

The largest number of respondents of both sexes
believes that physical inactivity is one of the great-
est risk factors for the health potential of adoles-
cents (Graph 1).

Table 2. Personal experiences of adolescents related to physical activities during the COVID-19 pandemic
Tabela 2. Licna iskustva adolescenata u vezi sa fizickim aktivnostima u toku pandemije COVID-19

Variables Likert scale - mean value ANOVA p/p
Varijable Likertova skala — srednja vrednost
Mean - Male Mean - Female
Sr. vred. Muski pol Sr. vred. Zenski pol
Physical activity longer than 60 minutes per day
Fizicka aktivnost duza od 60 minuta na dan 242 211 10.253 0.001
Do you do sports regularly?/Da li se redovno bavite sportom? 1.10 1.09 25.241 0.001
Moderate physical activity during the day
Umerena fizicka aktivnosti u toku dana 110 1.09 25241 0.002
Did you exercise at home during the COVID-19 pandemic?
Da li ste se bavili fizickim aktivnostima u svom domu tokom 2.11 1.60 25.120 0.002
pandemije COVID-19?
Has the COVID-19 pandemic affected your physical activity
habits?/Da li je pandemija COVID-19 uticala na Vase navike 3.14 2.39 94.578 0.001
u vezi sa fizickim aktivnostima?
Do physical activities have a positive effect on your mental
and physical health?/Da [i fizicka aktivnost ima pozitivan 3.62 3.83 7.354  0.004
efekat na Vase mentalno i fizicko zdravije?
Did physical activity help you overcome feelings of anxiety
. X ; >0
and fiepre_ssmq vdurmg_ the corona virus pand.emvlc._ o 307 3.41 17981 0.001
Da li vam je fizicka aktivnost pomogla u prevazilazenju osecaja
anksioznosti i depresije u toku pandemije korona virusa?
Is physical activity beneficial for sleep and rest?
Da li fizicka aktivnost korisna za san i odmor? 2.92 3.65 29.1890.001
Is your diet healthy and balanced in relation to your physical
activities?/Da li se trudite da se hranite zdravo i balansirano 3.52 2.68 42.623 0.004
u odnosu na fizicku aktivnost?
Is it necessary for adolescents to engage in physical activities and
sports even during the pandemic?Da li je neophodno da se ado- 2.60 1.65 45.692 0.002
lescenti bave fizickim aktivnostima i sportom i tokom pandemije?
. .. o
Is moderate physical activity recommended for everyone? 1.64 204 0344 0228

Da li se umerena fizicka aktivnost preporucuje svima?
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Discussion

A total of 120 respondents participated in the re-
search related to the physical activity of adolescents
during the COVID-19 pandemic (Table 2). The sample
included 77 (64%) female and 43 (36%) male respond-
ents. Most respondents in the study were from urban
areas (54%), rural areas (43%) and the smallest number
of respondents was from suburban settlements (12%).
Regarding the parental education, the dominant edu-
cational level was high school (69% of mothers and
68% of fathers). Most respondents engaged in physical
activities every day, even during the pandemic (p =
0.001). There was a statistically significant difference
between respondents in regard to regular physical ac-
tivity; sports were more dominantly played by male
respondents (p = 0.001). Subjects of both sexes had
moderate physical activity during daily activities.
There was a statistically significant difference in regard
to physical activities and sports during the COVID-19
pandemic at home; these were also more dominant in
male respondents (p = 0.002). Male respondents also
confirmed that the COVID-19 pandemic affected their
physical activity habits (p = 0.001). There was a statis-
tically significant difference regarding positive effects
of physical activity on the mental health; positive re-
sponses predominantly came from female respondents
(p = 0.004). In the observed sample of respondents,
female adolescent claimed that physical activity during
the coronavirus pandemic helped them a lot in over-
coming feelings of depression, stress and anxiety. Re-
spondents of both sexes agreed that physical activity
helps regulate sleep and rest (0.001). When it comes to
proper nutrition and physical activities, male respond-
ents took more care about proper nutrition (p = 0.004).
There was a statistically significant difference between
respondents regarding the necessity to maintain habits
related to physical activity even during the pandemic
(p=10.002). A small number of adolescents recognized

that everyone needs moderate physical activity during
the day (0.228). The largest number of respondents in
the observed sample claimed that physical inactivity is
one of the most dangerous health risks for adolescent
health; 82% of male respondents and 89% of female
respondents. The results of our study match the results
of other researchers in eminent databases. Researchers
from the University of Edinburgh also obtained results
that indicate the impact of physical activity on body
image, nutrition and mental status [17]. Researchers
from China also reported that social conditions caused
by the pandemic affected the health potential of ado-
lescents through social distancing, closing schools,
restricting group sports activities that negatively af-
fected the physical activity of adolescents, which coin-
cides with our results [18]. The results of researchers
from the Ludwig-Maximilians-University Hospital,
Munich, Germany, are in agreement with our results;
diet and physical activity are important predictors of
health in both pandemic and emergency situations. All
this affects the physical and psychological health of
adolescents [19]. Researchers from Austria agree that
the COVID-19 pandemic had a particularly stressful
effect on younger people, people with low incomes and
adolescents [20].

Conclusion

Physical activity affects all three domains of ado-
lescent health. It affects physical, psychological and
social functioning. During the period of the coronavi-
rus disease 2019 pandemic, physical activity has
changed significantly, which may affect the health po-
tential of the adolescent population. Physical inactivity
may cause irreversible damage to health and develop-
ment of comorbidities in adolescents. Preventive inter-
ventions by healthcare workers should be more inten-
sive in regular circumstances but also in situations such
as a pandemic.
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