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Abstract: Insufficient physical activity and seden-
tary lifestyle have exposed most of the population with
chronicle diseases, to higher risk of infection of CO-
VID-19, with extremely severe consequences and ex-
hausting and long recovery after the illness. Regular
physical activity, as one way of prevention and faster
recovery from COVID-19, is an important priority for
improvement health and quality of life in people. The
aim of this paper is to determine the connection be-
tween regular physical activity of the population with
the presence of symptoms and duration of recovery from
COVID-19. Total number of subjects was 100 people of
both genders (male 32 and female 68) of younger age
(age: 30-44) without existing chronicle diseases and
healed from COVID. Data of regularity of exercising,
symptoms, and recovery period were obtained by survey
of this study: Active group of subjects (A=53) in conti-
nuity at least 3 months, two times a week, 60 minutes
and Inactive group (N=47), who never exercised, nor
they are physically active. Chi-square test was used (x’
test differences between groups), to determine differ-
ences of extensive frequencies. Results of the research
showed that there are statistically significant differenc-
es between two groups (p<0.001) on the behalf of group
with active subjects, in terms of severity of symptoms
of COVID-19 and their recovery lasted shorter than
in inactive group of subjects. Study shows that regular
physical exercise has significant impact on human body
and is important factor of enhancing immune system,
which enables faster recovery and easier dealing with
symptoms of COVID-19.
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Apstrakt: Nedovoljna tjelesna aktivnost i sedentarni na-
¢in zivota su veliki dio populacije sa hronicnim bolestima
izlozili puno vecem riziku obolijevanja od COVID-19 sa
izuzetno teskim posljedicama po zdravije, kao i dugotraj-
nijim iscrpljujuc¢im oporavkom nakon bolesti. Redovna
tielesna aktivnost kao jedan od nacina prevencije i brzeg
oporavka od bolesti COVID-19 predstavija vazan prioritet
unapredenja zdravlja i kvalitete Zivota ljudi. Cilj rada je
bio utvrditi povezanost redovne tjelesne aktivnosti stanov-
nistva sa prisustvom simptoma i vremenom oporavka od
COVID-19. Ukupan broj ispitanika za ovo istrazivanje je
cinilo 100 osoba, oba spola (muskarci=32, zene=68) mlade
Zivotne dobi (age: 30-44 godine), bez postojecih hronicnih
bolesti, a prebolovale su COVID-19. Podaci o redovnosti
vjezbanja, simptomima i vremenu koje je bilo potrebno za
oporavak, dobivene su na osnovu anketnog upitnika osmi-
sljenog za potrebe ovog istrazivanja. Ispitanici su na osnovu
nivoa aktivnosti podijeljeni u dvije skupine: Aktivni (A= 53)
u kontinuitetu najmanje tri mjeseca dva puta sedmicno po
60 minuta i skupina Neaktivni (N=47) koje nisu nikada vjez-
bali niti su tjelesno aktivni. Za utvrdivanje razlika opazenih
frekvencija koristen je Chi-square test (¢’ test razlika izmedu
grupa). Rezultati istrazivanja su pokazali da izmedu dvije
grupe postoje statisticki znacajne razlike (p<0.001) u korist
grupe aktivnih ispitanika kada je u pitanju teZina simptoma
bolesti COVID-19, a njihov opravak nakon bolesti trajao je
krace u odnosu na neaktivnu grupu ispitanika. Istrazivanje
pokazuje da redovno tielesno vjezbanje ima znacajan uci-
nak na organizam covjeka i cini vaZan preduslov jacanja
odbrambenog imunoloskog sistema Sto omogucava brzi
oporavak i lakse podnosenje simptoma bolesti COVID-19.
Kljucne reci: zdravije, tielesno vjezbanje, Coronavi-
rus, COVID-19, oporavatk.
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INTRODUCTION

COVID-19 was first described at the end of 2019 in
Wzhan, China, according to assessment of multiple cases
of acute respiratory infection (Liu and Saif 2020). In fact,
the cause of this disease was mutant and new virus from
the family of Coronavirus named as severe acute respira-
tory syndrome Coronavirus 2 (SARS-CoV-2), which, in
time, spread all over the world (Gorbalenya et al. 2020).
Therefore on 11 March 2020 World Health Organization
declared state of emergency; virus became global pandemic
(Cuthbertson et al., 2020.). the most common symptoms of
the disease were high temperature, shortness of breath, rapid
loss of taste or smell and septic shock and in more severe
cases there were: severe pneumonia , syndrome of acute
heavy breathing, sepses and septic shock, that can cause
death of a patient (Coronavirus,hr, 2021). Researchers have
reported that patients who suffer from diabetes, hyperten-
sion, cardiovascular and lung diseases had higher risk of se-
vere diseases caused by virus and could have consequently
bigger rate of hospitalization and death ((Huang et al. 2020;
Wang et al. 2020). However, many other features of this
new Coronavirus and other factors of risk for weight stay
unclear. On the other hand, everyday exercising can help
in fighting COBID-19 by enhancing immune system and
repression of comorbidity such as: obesity, diabetes, hyper-
tension, and heart diseases which increase severe disease
of COVID-19 (Siordia 2020). Recent great average study
concluded that regular sport activity can decrease severness
of disease and the authors discovered that hospitalization of
athletes, who participate in sport regularly, was 33% less
than in non-athlete groups (Halabchi, et al. 2020). It is evi-
dent that regular physical exercising raises level of psycho-
physical and functional abilities, which are the main indica-
tors of the levels of health. The level of health is one of the
basic indicators of level of quality of living, which is more
evident in the mid age and further on, therefore it leads to
the conclusion that regular physical exercising in adults, is
an important condition of their quality of life

Nedavna velika presjecna studija zakljucila je da re-
dovno bavljenje sportom moze smanjiti (Mustajbegovic,
2000; Rakovac & Heimer, 2003). In the study of Sallis et
al., (2021) on connection of inactivity with severe conse-
quences, after overcoming COVID-19 virus, it is concluded
that following the instructions for physical activity is closely
related to reduced risk for of severe outcomes after over-
coming the virus. Physical activity has many benefits and
some of them are presented as an excellent asset in fight-
ing COVID-19 and its consequences on human health.
(Wedig, Duelge & Elmer 2020). Results of Tavakol et al
(2021) show that physical inactivity is significantly con-

Uvobp

COVID-19 je prvi put opisan krajem 2019. u Wu-
hanu u Kini, prema procjeni visestrukih sluc¢ajeva akutne
respiratorne infekcije (Liu i Saif 2020). Zapravo, uzroc-
nik ove bolesti je mutant i novi virus iz obitelji koronavi-
rusa nazvan teski akutni respiratorni sindrom koronavi-
rus 2 (SARS-CoV-2), koji se u kratkom vremenu prosirio
svijetom (Gorbalenya et al. 2020). U skladu s tim, 11.
Marta 2020., Svjetska zdravstvena organizacija (WHO)
proglasila je izvanredno stanje: virus je postao globalna
pandemija (Cuthbertson et al., 2020.).

Najces¢i simptomi bolesti su poviSena temperatu-
ra, suhi kasalj, nedostatak zraka te nagli gubitak mirisa,
okusa ili promjene okusa, a u tezim slucajevima dolazi
i do teske upale pluéa, sindroma akutnog otezanog di-
sanja, sepse 1 septickog Soka koji mogu uzrokovati smrt
pacijenta (Koronavirus.hr, 2021). Istrazivaci su izvijestili
da su pacijenti koji pate od dijabetesa, hipertenzije, kar-
diovaskularnih i pluénih bolesti imali ve¢i rizik od teskih
bolesti uzrokovanih virusom i posljedicno vecu stopu
hospitalizacije i smrti (Huang et al. 2020; Wang et al.
2020). Medutim, mnoge druge karakteristike ovog no-
vog koronavirusa i drugi faktori rizika za tezinu ostaju
nejasni. S druge strane, svakodnevna tjelovjezba moze
pomoc¢i u borbi protiv COVID-19 jacanjem imunoloskog
sistema i suzbijanjem komorbiditeta kao $to su pretilost,
dijabetes, hipertenzija i sr¢ana oboljenja koja povecavaju
tesku bolest COVID-19 (Siordia 2020). Nedavna velika
presjecna studija zakljucila je da redovno bavljenje spor-
tom moze smanjiti ozbiljnost bolesti, a autori su otkrili
da su hospitalizacije sportasa koji redovno ucestvuju u
sportu bile 33% nize od neatletskih skupina (Halabchi,
et al. 2020). Jasno je da redovno tjelesno vjezbanje podi-
ze nivo psihofizi¢kih i funkcionalnih sposobnosti koje su
osnovni pokazatelji stepena zdravlja. Stepen zdravlja je-
dan je od osnovnih pokazatelja nivoa kvalitete zivota, §to
je posebno uocljivo od srednjih godina zivota na dalje,
pa upucuje na zakljucak da je redovno tjelesno vjezbanje
odraslih vazan uslov kvalitete njihova Zivota (Mustajbe-
govi¢, 2000; Rakovac & Heimer, 2003). U istrazivanju
Sallis et al., (2021) o povezanosti neaktivnosti sa tezim
posljedicama nakon prebolovanog virusa COVID-19
zakljuCeno je da je ispravno pridrzavanje smjernica za
fizicku aktivnost usko povezano sa smanjenim rizikom
za teSke ishode nakon prebolovanog virusa. Tjelesna ak-
tivnost ima mnoge prednosti, a neke od njih su prikazane
1 kao odli¢no sredstvo u borbi protiv COVID-19 i nje-
govih posljedica po zdravlje covjeka (Wedig, Duelge &
Elmer 2020). Rezultati istrazivanja Tavakol i sar. (2021)
pokazuju da je tjelesna neaktivnost znacajno povezana s
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nected to the severeness of the disease of COVID-19 and
that level of physical activity of moderate intensity can pro-
tect individual from getting bigger number of symptoms of
COVID-19 (Zeigler, 2021). Consequently, based on men-
tion studies it appears that moderate physical activity can be
recommended as non-pharmacy, cheap and sustainable way
of prevention of severe cases of COVID-19 infection. The
assumption of the study was that most of the physically ac-
tive people had milder symptoms of this disease and faster
recovery in relation to physically inactive population.

METHODS

Design of the Study and Data collecting

The study is classified as an average study with the
aim to establish differences in symptoms and recovery
period in individuals, who overcame COVID-19 in re-
lation to the previous level of physical activity. Collect-
ing data was conducted by survey, which was designed
for the needs of this study and included 10 questions
related to: 1) regularity of physical exercising ii) severe-
ness of symptoms of COVID-19 (loss of senses, high
temperature, muscle pain, weakness and exhaustion,
pneumonia, infusion, oxygen support, hospitalization)
and iii) duration of recovery after the disease. Generat
part of the survey referred to collecting of basic demo-
graphic data, such as: age, work commitments and basic
life habits.

Active population was selected by animation from
local fitness recreation centers on voluntary base, and
most inactive population, within working population.
Level of activity was determined by the survey. Overall
procedure of answering the questions lasted aprox 10
min.

Subjects

Total number of subjects included in the study was
N=100, both sexes ( male=32, female=68) of younger age
(30-44 age- age group according to standards of WHO),
physically healthy, without chronicle diseases and who
overcame COVID-19 in the last 6 months. Apartf from
overcoming COVID-19, the criterion for active subjects
was that they exercise continuously for three months,
more that 120 minutes a week. Group of inactive sub-
jects was selected from working population, randomly.
Surveys were filled by subjects personally using online
tools and all data about participants of the study were
protected, respecting ethical aspects of the study, regu-
lated by Helsinki Declaration. Based on the answers on
survey question about regular physical activity subjects

tezinom bolesti COVID-19, kao i da povecan nivo tje-
lesne aktivnosti umjerenog intenziteta moze zastititi od
dobivanja veceg broja simptoma COVID-19 (Zeigler,
2021). Posljedi¢no, na temelju navedenih istrazivanja,
¢ini se da se umjerena tjelesna aktivnost moze preporu-
¢iti kao nefarmakoloski, jeftin i odrziv nacin prevencije
teskih slucajeva COVID-19. Pretpostavka istrazivanja je
bila da vecina tjelesno aktivnih ljudi ima lakSe simptome
ove bolesti i brzi oporavak u odnosu na tjelesno neaktiv-
nu populaciju.

METODE

Dizajn istraZivanja i prikupljanje podataka

Istrazivanje je klasifikovano kao presje¢na studija s
ciljem da se utvrde razlike u simptomima i vremenu opo-
ravka kod osoba koje su prebolovale COVID-19 u odnosu
na prethodni nivo tjelesne aktivnosti. Prikupljanje poda-
taka je provedeno upotrebom anketnog upitnika koji je
osmisljen za potrebe ovog istrazivanja, a koji se sastojao
od 10 pitanja vezanih za: 1) redovnost tjelesnog vjezbanja,
i1) tezinu simptoma bolesti COVID-19 (gubitak osjeta, po-
java temperature, bolovi u misi¢ima, osjecaj slabosti i iscr-
pljenosti, upala pluca, infuzija, kiseonicka potpora, hospi-
talizacija), te iii) trajanje oporavka nakon bolesti. Anketni
uputnici elektronski su dostavljeni ispitanicima putem web
linka. Opsti dio upitnika odnosio se na prikupljanje osnov-
nih demografskih podataka, poput godina starosti, radnih
obaveza i osnovnih Zivotnih navika. Aktivna populacija
je selektirana animiranjem iz lokalnih fitness rekreativnih
centara na dobrovoljnoj bazi, a najve¢i dio neaktivne po-
pulacije u okviru radnog stanovnistva. Nivo aktivnosti je
utvrden anketnim upitnikom. Cjelokupna procedura odgo-
vora na pitanja trajala je cca 10 min.

Ispitanici

Ukupan broj ispitanika uvrStenih u istrazivanje bio
je N=100, oba spola (muskarci=32, Zene=68), mlade Zi-
votne dobi (30-44 godine starosti — dobna skupina prema
mjerilima WHO), tjelesno zdravih bez hroni¢nih bolesti,
a prebolovale su COVID-19 unazad 6 mjeseci. Pored
prebolovanog COVID-19, kriterij za aktivne subjekata je
bio da u kontinuitetu najmanje tri mjeseca vjezbaju vise
od 120 minuta sedmi¢no. Grupa neaktivnih ispitanika
izabrana je iz radno aktivne populacije nasumic¢nim iz-
borom. Ankete su ispunjavali ispitanici osobno koriste¢i
online alate, a svi podaci o uCesnicama istrazivanja su
zasti¢eni, postujuci eticke aspekte istrazivanja propisane
Helsinskom deklaracijom. Na osnovu odgovora na an-
ketno pitanje o redovnoj tjelesnoj aktivnosti ispitanici su
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were divided in two groups (Table 1) : Active (N=53) and
Inactive (N=47).

Statistical analysis

Analysis of answers was evaluated by Office Excel
program and SPSS 21 (SPSS Inc., Chicago, IL, USA).
All results of the answers were transferred to the ade-
quate excel matrix. Chi-square test ((* test of differences
among groups) was used for determination of signifi-
cance of differences of detected frequencies (f,). Direc-
tion of significance of differences was classified based on
standard residential means. Data were shown as number
of detected frequencies and percentage of representation.
Level of statistical conclusion was set on p<0.05

RESuULTS

Table 1. Difference of detected frequencies in relation to
regular exercising in fitness center

podijeljeni u dvije grupe (Tabela 1): Aktivni (N=53) oso-
be skupina Neaktivni (N=47).

Statisticka analiza

Analiza odgovora je procijenjena koriStenjem Of-
fice programa Excel i SPSS 21 (SPSS Inc., Chicago, IL,
USA). Sve rezultati odgovora su prebaceni u adekvatnu
excell matricu. Za utvrdivanje znacajnosti razlika opa-
zenih frekvencija (f,)) koristen je Chi-square test ()* test
razlika izmedu grupa). Smjer znacajnosti razlike klasifi-
kovan je na osnovu standardiziranih rezidulanih vrijed-
nosti. Podaci su prikazani kao broj opazenih frekvencija
i procentualna zastupljenost. Nivo statistickog zakljuci-
vanja postavljen je na p<0.05.

REZULTATI

Tabela 1. Razlika opazenih frekvencija u odnosu na redovno
vjezbanje u fitnes centru

How long do you exercise in continuity? / Koliko dugo vjezbate u kontinuitetu?

Inactive / Neaktivni  Active / Aktivni  Total / Ukupno

f, 0 (0%) 9 (100%) 9
3-5 years / godina

Ses 2.1 1.9

f 0 (0%) 11 (100%) 11
2-3 years / godine

Ses 2.2 2

f, 0 (0%) 13 (100%) 13
1-2 years / godine

Sees 2.4 22

f, 0 (0%) 9 (100%) 9
6 —9 months / mjeseci

Ses 2.1 1.9

f, 0 (0%) 11 (100%) 11
3-6 months / mjeseci

Sees 2.1 1.9
I don’t exercise at all / fo 31 (100%) 0 (0%) 31
ne treniram uopce Suce 3.9 21

f 16 (100%) 0 (0%) 16
| sometimes walk / ponekad Setam

Sees 26 -2.4
Total / Ukupno f, 47 (47%) 53 (53%) 100

J,, - detected frequencies; S,,.- standardized residuals

Based on the answers on survey question about reg-
ular physical activity subjects were divided in two groups
(Table 1): Active (N=53) and Inactive (N=47) group.

J,, - opaZene frekvencije; S, - Standardizirani reziduali

Na osnovu odgovora na anketno pitanje o redovnoj
tjelesnoj aktivnosti ispitanici su podijeljeni u dvije gru-
pe (Tabela 1): Aktivni (N=53) osobe skupina Neaktivni
(N=47).
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Table 2. Differences of detected frequencies of answers to the Tabela 2. Razlika opazenih frekvencija odgovora na pitanja o
question about the symptoms and progress of the disease between | simptomima i toku bolesti izmedu aktivnih i neaktivnih osoba
active and inactive individuals, who overcame COVID-19. koje su prebolovale COVID-19.
Questions / Pitanja Yes / Da (%) No [ Ne (%) Total /[ Ukupno X2
inactive / fo 35 (74%) 12 (26%) 47
Did you lose sense of smell and neaktivni Stes 08 1.1 9= 34943
taste? / Da li ste izgubili ¢ulo active / f, 30 (57%) 23 (43%) 53 X p_=0..062 !
mirisa i ukusa? aktivni See 0.8 1
Total / Ukupno  f_ 65 (65%) 35 (35%) 100
inactive / f, 42 (89%) 5(11%)
Pronounced muscle pain during  neaktivni S 1.4 2.2 47
the disease? / Izrazena bol u ] o o x2=213.2593;
misi¢ima tokom bolesti? act7've./ fo 30 (57%) 23 (43%) 53 p<0.001
aktivni S -1.3 2.1
Total / Ukupno  f_ 72 (72%) 28 (28%) 100
inactive / f, 42 (89%) 5(11%) 4
Did you feel exhaustion and neaktivni Sees 1.3 2.2
tiredness? / Da li ste osjecali ] o o x2=13.96643;
iscrpljenost i umor? "C‘?"e_/ fo 30 (57%) 23 (43%) 53 p=0.001
aktivni Sees -1.2 2.1
Total / Ukupno  f, 71 (72%) 28 (28%) 100
inactive / f, 44 (94%) 3 (6%) 47
Did you have high temperature? neaktivni Sees 1.9 -3
/ Da li ste imali poviSenu . * o o X2=23.553a;
temperaturu? act7've'/ fo 26 (49%) 27 (51%) 53 p<0.001
aktivni Sees -1.8 2.8
Total / Ukupno  f_ 70 (70%) 30 (30%) 100
i 1 f 22 (47% 25 (53%
Did you have pneumonia? lnaclg_lye/ 0 (47%) (53%) 47
/ Da li ste imali upalu pluéa? neakhivt Sees 2.8 -1.7 )
; f 4 (8%) 49 (92%) x2=19.9573;
active / o 53 p<0.001
aktivni S 2.6 1.6
Total / Ukupno  f_ 26 (26%) 74 (74%) 100
inactive / fo 5(11%) 42 (89%) 47
Were you hospitalized? neaktivni S 1.7 -0.4
. . . iy _ )
/ Da li ste bili hospitalizovani? active / f 0 (0%) 53 (100%) X2 _.3.5(9)3;55;3,
. 53 p=u.
aktivni Sees -1.6 0.4
Total / Ukupno  f_ 5(5%) 95 (95%) 100
inactive / fo 12 (26%) 35 (74%) 47
Did you receive IV (infusion)? neaktivni Sges 2.7 -1 \2= 15.377a;
. . ape . ) 3 0, 0, - . ’
/ Da li ste primili infuziju? act7've./ f, 0 (0%) 53 (100%) 53 0<0.001
aktivni S -2.5 0.9
Total / Ukupno  f_ 12 (12%) 88 (88%) 100
inactive / f, 4 (9%) 43 (91%) 47
Were you on oxygen support? neaktivni Sees 1.5 -0.3
/ Da li ste bili na kiseonickoj ] o o X2=4.699a;
potpori? "C‘?"e_/ fo 0 (0%) 53 (100%) 53 p=0.030
aktivni Sacs -1.5 0.3
Total / Ukupno  f_ 4 (4%) 96 (96%) 100
1, - detected frequencies ; S, - standardized residuals; J,, - opazene frekvencije; S, - Standardizirani reziduali;
x2 - Chi square test x2 - Chi square test
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In Table 2 differences of detected frequencies to the
question “ Did you lose sense of smell and taste?” between
physically active and physically inactive individuals show
that there are no significant differences between in symp-
toms of losing smell and taste (y*>= 3.494a; p=0.062). Ob-
serving differences of detected frequencies to the question
“Did you experience pain in the muscles?” it is noticed
that there is a significant difference in symptoms of mus-
cle pain between active 57% and inactive 89% individu-
als (x>=213.259a; p<0.001). most of active participants
(A=43%) did not feel the pain in muscles in relation to
the inactive (N=11%) during the COVID-19 disease (inac-
tive 5; active 23 S, = -1.3 1 2.1). differences of detected
frequencies to the question “Did you feel exhaustion and
tiredness?” show that there is a small difference in symp-
toms of exhaustion and tiredness between active 57% and
inactive 89% individuals (y*= 13.966a; p=0.001). Bigger
number of active subjects 43% did not feel the exhaus-
tion and tiredness during the disease (inactive 5; active
23 S,.= -1.2 1 2.1). Observing differences of detected
frequencies to the question “Did you have high tempera-
ture?” it is shown that there is significant difference be-
tween symptoms of high temperature between active and
inactive individuals (y>= 23.553a; p<0.001). a significant
number of active subjects 51% did not have symptoms of
high temperature during the COVID-19 disease, but 6% of
inactive subjects did not have temperature (inactive 3; ac-
tive 27 S, = -3.0 1 2.8). Differences of detected frequen-
cies to the question “Did you have pneumonia?” show that
there is significant difference in symptoms between active
and inactive individuals (y*= 19.957a;p<0.001). 47% of
inactive and 8% of active subjects had pneumonia during
the COVID-19 disease (inactive 25; active 49 S_ = -2.6
i 1.6). Differences of detected frequencies to the question
“Were you hospitalized?” show that there is statistical dif-
ference in symptoms between active 0% and inactive 11%
individuals (>= 5.935a; p=0.015). Not a single one subject
from active group was hospitalized during the COVID-19
disease ( inactive 5; active 0; S, . = -1.7 1 .4). Differences
of detected frequencies to the question “Did you receive
IV (infusion)?” show that there is statistical difference in
symptoms between active 0% and inactive 26% individu-
als (y*=15.377a; p<0.001). None of the subjects of active
group received [V (infusion) during the COVID-19 disease
(inactive 12; active 53; S, .= -2.7 1 -1.0). Differences of
detected frequencies to the question “Were you on oxygen
support?” show that there is statistical difference in symp-
toms between active 0% and inactive 9% individuals (y*=
4.699a; p=0.030). None of the subjects of active group was

on the oxygen support (inactive 4; active 0; S, . .=-1.51.3).

U tabeli 2 razlike opazenih frekvencija na pitanje
»Da li ste gubili miris i ukus? izmedu fizi¢ki aktivni i
neaktivnih osoba pokazuju da ne postoji znacajna razlika
u pojavi simptoma gubitka mirisa i okusa (y*= 3.494a;
p=0.062). Podjednak broj ispitanika je imao simptome
gubitka mirisa i okusa (neaktivni 35; aktivni 30; S, =
0.8). Uvidom u razlike opazenih frekvencija na pitanje
,»Da li ste osjetili bol u misi¢ima?* vidljivo je da postoji
du aktivnih 57% i neaktivnih osoba 89% (y*=213.259%a;
p<0.001). Ve¢i broj aktivnih ispitanika (A=43%) nije
osjetio bolove u misi¢ima u odnosu na neaktivne
(N=11%) u toku bolesti COVID-19 (neaktivni 5; aktiv-
ni 23; S, = -1.3 1 2.1). Razlike opazenih frekvencija na
pitanje ,,Da li ste osjecali iscrpljenost i umor?* pokazuju
da postoji mala razlika u pojavi simptoma iscrpljenosti i
umora izmedu aktivnih 57% i neaktivnih 89% osoba (=
13.966a; p=0.001). Veci broj aktivnih ispitanika 43% nije
osjetio iscrpljenost i umor tokom bolesti (neaktivni 5; ak-
tivni 23; S, = -1.2 i 2.1). Uvidom u razlike opazenih
frekvencija na pitanje ,,Da li ste imali poviSenu tempe-
raturu?* vidljivo je da postoji znacajna razlika u pojavi
simptoma poviSene temperature izmedu aktivnih i neak-
tivnih osoba (¥*= 23.553a; p<0.001). Znac¢ajno veci broj
aktivnih ispitanika 51% nije je imao simptome poviSene
temperature tokom bolesti COVID-19, kod neaktivnih
6% nije imalo temperaturu (neaktivni 3; aktivni 27; S, =
-3.0 1 2.8). Razlike opazenih frekvencija na pitanje ,,Da
li ste imali upalu plu¢a?”’ pokazuju da postoji znacajna
razlika u pojavi simptoma upale plu¢a izmedu aktivnih i
neaktivnih osoba (y*= 19.957a;p<0.001). Upalu pluca je
imalo 47% neaktivnih i1 8% aktivnih ispitanika tokom to-
kom bolesti COVID-19 (neaktivni 25; aktivni 49; S__ =
-2.6 1 1.6). Uvidom u razlike opazenih frekvencija na pi-
tanje ,,Da li ste bili hospitalizovani?”” uoceno je da postoji
statisticka razlika izmedu aktivnih 0% i neaktivnih osoba
11% (y*= 5.935a; p=0.015). Niti jedan ispitanik aktivne
skupine nije bio hospitalizovan tokom bolesti COVID-19
(neaktivni 5; aktivni 0; S, . =-1.7 i .4). Uvidom u razlike
opazenih frekvencija na pitanje ,,Da li ste primili infuzi-
ju?” uoceno je da postoji statisticka razlika izmedu aktiv-
nih 0% 1 neaktivnih 26% osoba (y*= 15.377a ; p<0.001).
Nijedan ispitanik aktivne skupine nije primio infuziju to-
kom bolesti COVID- 19 (neaktivni 12; aktivni 53; S, =
-2.7 1 -1.0). Razlike opaZenih frekvencija na pitanje ,,Da
li ste bili na kiseonickoj potpori?” uoceno je da postoji
statisticka razlika izmedu aktivnih 0% i neaktivnih osoba
9% (y*= 4.699a; p=0.030). Niti jedan ispitanik aktivne
skupine nije bio na kiseonickoj potpori (neaktivni 4, ak-
tivni 0, S, . =-1.51.3).
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Table 3. Difference of detected frequencies to the question
“How long did it take you to recover?” between physically
active and physically inactive individuals who overcame

Tabela 3. Razlika opazenih frekvencija odgovora na pitanje
,, Koliko vam je trebalo da se oporavite? * izmedu fizicki
aktivni i neaktivnih osoba koje su prebolovale COVID 19.

COVID-19.
How long did it take you to fully recover from COVID-19? / Koliko vam je trebalo da se potpuno oporavite nakon bolesti
Covid-19?
23 36 30days/ 7-14days/ morethan 6 months/ Total /
months/ months / y Y .y . .
. . . dana dana viSe od 6 mjeseci Ukupno
mjeseca  mjeseci
. ¢ 15 6 12 10 4 4
Inactive/ o (31.9)%  (12.8)%  (25.5)% (21.3)% (8.5)%
Criter ’0'} of Neaktvni s 18 1.9 -2 2.1 0.7
activit
Kriterijyaktivnosti Active / f > 0 15 31 2 53
AE ve 0 (10.6)% (0)% (31.9)% (66)% (4.3)%
tivni
s g 1.8 2 2.0 -7
Total / Ukupno f 20 6 27 41 6 100

X2= 22.477% p<0.001

[ detected frequencies, S, - standardized residuals;
x’- Chi square test

Table 3. differences of detected frequencies to the
question “How long did it take you to recover?” between
physically active and physically inactive individuals who
overcame COVID-19 show that there is statistical differ-
ence between active and inactive individuals (y= 22.477a;
p<0.001). 66% of active idnividuals recovered within 7-14
days and 31% of inactive individuals recovered within 2-3
months..

DiscussION

The aim of this paper is to determine correlation be-
tween physical activity of the population with the presence
of the symptoms and time necessary for recovery from
COVID-19. Results of the study have shown that there are
significant differences between active and inactive subjects
in terms of symptoms and recovery period after the CO-
VID-19 disease. In active group all symptoms of the dis-
ease were less pronounced in relation to inactive group of
subjects, except for the symptoms of loss of smell and taste
where there was no significant difference between groups.
The exact reason for disorder of smell and taste after COV-
ID-19 has still not been understood completely (Bubas and
Capak, 2022). It can be caused by virus nerve damage, local
infection and damage of supportive cells and nasal epithelia
cells or both. In about 90% or 96% of patients sense of smell
will be returned within 30 days from the beginning of the re-
covery. In a small percentage of individuals who overcame
COVID-19 sense of smell and taste comes back in function
after twelve months even (Bubas and Capak 2022). Study
shows that there is no significant difference between active

[, - opazene frekvencije; S, - Standardizirani reziduali;
x2 - Chi square test

Uvidom u tabelu 3. razlike opazenih frekvencija na pi-
tanje ,,Koliko vam je trebalo da se oporavite?”” izmedu fizic-
ki aktivnih i neaktivnih osoba koje su prebolovale COVID
19 uoceno je da postoji statistiCka razlika izmedu aktivnih i
neaktivnih osoba (y>=22.477a; p<0.001). Kod aktivnih oso-
ba 66% se oporavilo u roku od 7 do 14 dana, a kod neaktiv-
nih 31% se oporavilo u periodu 2-3 mjeseca.

Diskusja

Cilj rada je bio utvrditi povezanost redovne tjelesne
aktivnosti stanovniStva sa prisustvom simptoma i vreme-
nom potrebnim za oporavka od bolesti COVID-19. Rezul-
tati istraZivanja pokazali su da izmedu aktivnih i neaktivnih
ispitanika postoje znacajne razlike u prisustvu simptoma
i trajanju oporavka nakon bolesti COVID-19. U aktivnoj
skupini svi simptomi bolesti su bili slabije izrazeni u od-
nosu na neaktivnu skupinu ispitanika, osim simptoma gu-
bitak mirisa i okusa gdje nije bilo znacajne razlike izmedu
grupa. Tacan razlog poremecaja njuha i okusa nakon CO-
VID-19 jo$ nije potpuno shvacen (Bubas i Capak, 2022).
Moze biti izazvan virusnim ostecenjem Zivaca, lokalnom
upalom 1 oSte¢enjem potpornih stanica i sin nazalnog epi-
tela, ili oboje. U priblizno 90 % do 96 % pacijenata osjet
mirisa ¢e se barem djelimi¢no vratiti unutar 30 dana od po-
¢etka oporavka. Kod malog postotka osoba koje su prebo-
ljele COVID-19 osjet mirisa i okusa vraca se u funkciju tek
nakon dvanaest mjeseci (Bubas i Capak, 2022). Istrazivanje
pokazuje da kod laksih simptomima bolesti kao Sto je gubi-
tak okusa i mirisa nema znacajne razlike izmedu aktivnih i
neaktivnih ispitanika.
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and inactive subjects in terms of lighter symptoms such as
loss of smell and taste. The problems with pain in the joints
and muscles are common symptoms of COVID-19 and they
affect shoulders, neck and knees. In this study symptom of
pronounced pain in muscles during the disease had 89% of
inactive and 57% of active subjects. During the treatment
of the disease, due to general weakness, patients rest and
don’t move and it can also cause or make them worse, pains,
stiffness and muscle weakness. During the treatment of the
disease, lying and non-moving lead to termination of load-
ing of skeleton muscles, which cause their gradual atrophy
(losing muscle mass). Together with losing muscle mass,
termination of loading musculature leads to denervation of
muscle fibers and damaging connector between muscle and
motor nerve, which causes reduced muscle function, motor
control and balance. It is assumed that in physically active
subjects trained muscles have less tendency to weaken and
faster ability to recover. Weakness of the muscles can later
turn into difficulties in activities such as: standing, climbing
the stairs, catching and holding objects in hands or lifting
arms above the head, so this is one more reason why recov-
ery in inactive group of subjects lasted longer in relation to
the active group. Since the body, during the disease, uses
all energy to fight the virus, it is expected, in that process,
that many valuable resources are consumed, especially,
muscles. Active muscle mass as a consequence of regular
training, is additional benefit and help in easier overcoming
of the disease and it affected the weaker symptoms of ex-
haustion and tiredness in active group of subjects. Subjects
of active group (43%) didn’t have symptoms of exhaustion
and tiredness at all, while subjects of inactive group (89%)
experienced this pronounced symptom during the disease.
Higher level of muscle abilities is important fir me-
tabolism of substance and hormones (Misigoj-Durakovic,
1999). Training increases number of red blood cells and
transport of oxygen to the cells, faster blood circulation,
faster transport of antibodies, immunoglobulin and white
blood cells (defense cells) from the body to the place where
their effect is needed. Increased blood circulation also stim-
ulates release of hormones, which warn the cells on pres-
ence of pathogen bacteria or viruses. Better metabolism of
substance and hormones probably caused less exhaustion
during the disease, in active group of subjects, therefore
they didn’t have the need to take an infusion during the dis-
ease, while in inactive group of subjects, 26% of them need
to take the infusion. In the last 4 decades many studies on
sport and general population have shown that the training
of moderate and high intensity and 60 minute duration has
positive acute effect to the immune system (Nieman,1990).
Such training stimulation leads to increase of anti-pathogen

Problemi sa bolom u zglobovima i misi¢ima su Cesti
simptomi COVID-19 i zahvacaju ramena, vrat, leda i ko-
ljena. U ovom istrazivanju simptom izrazene boli u misici-
ma tokom bolesti je imalo 89% neaktivnih i 57% aktivnih
ispitanika. Tokom lijecenja od bolesti zbog opce slabosti
oboljeli miruju i ne kreéu se, a to takoder moze prouzrociti
ili pogorsati bolove, ukocenost i slabost misi¢a. U toku bo-
lesti, lezanja i nekretanja dolazi do prestanka opterecivanja
skeletnih misica, Sto izaziva njihove postepenu atrofiju (gu-
bitka misi¢ne mase). Usporedo s gubitkom misi¢ne mase,
prestanak opterecivanja muskulature dovodi i do denerva-
cije misSi¢nih vlakana i oStecenja spojnice izmedu misica i
motorickog Zivca, a Sto za posljedicu ima smanjenu misic-
nu funkciju, motoricku kontrolu i ravnotezu. Pretpostavka
je da kod tjelesno aktivnih ispitanika utrenirani misic¢i imaju
manju tendenciju da slabe i brzu sposobnost oporavka. Sla-
bost misi¢a moze poslije stvoriti poteskoce u aktivnostima
kao §to su stajanje, penjanje stepenicama, hvatanje i drzanje
predmeta u rukama ili podizanje ruku iznad glave, tako da
je to jos§ jedan od razloga zasto je oporavak kod neaktivne
grupe ispitanika trajao duze u odnosu na aktivnu grupu.

Kako tokom bolesti tijelo upotrebljava svu energiju
koju ima kako bi se borilo s virusom, u tom je procesu oce-
kivano da se mnogi vrijedni resursi tro$e, pogotovo misici.
Aktivna miSi¢na masa kao posljedica redovnog treninga je
dodatni benefit i pomo¢ u lakSem prevazilazenju bolesti, te
je utjecala na manje izrazenim simptomima iscrpljenosti
1 umora kod aktivne skupine ispitanika. Ispitanici aktivne
grupe 43% u toku bolesti nisu uopce osjecali simptom is-
crpljenost i umora, dok kod neaktivnih ispitanika 89% je
osjecalo izrazen ovaj simptom tokom bolesti.

Visa razina miSi¢nih sposobnosti vazna je za metabo-
lizam tvari i hormona (Misigoj-Durakovi¢, 1999). Trening
povecava broj crvenih krvnih zrnca, a time i transport kisika
do ¢elija, brzu cirkulaciju krvi, brzi transport antitijela, imu-
noglobulina i bijelih krvnih stanica (obrambenih stanica)
tijelom do mjesta gdje je potrebno njihovo dejstvo. Ubrzana
cirkulacija krvi takoder potice oslobadanje hormona koji
upozoravaju stanice na prisutne patogene bakterije ili viru-
se. Upravo bolji metabolizam tvari 1 hormona vjerovatno
je uzrokovao manju iscrpljenost tokom bolesti kod aktivne
skupine ispitanika, a samim tim nisu imali potrebe za prima-
njem infuzije tokom bolesti, dok je kod neaktivnih ispitani-
ka 26% je moralo primiti infuziju.

Kako trening umjerenog do visokog intenziteta i traja-
nja do 60 minuta ima pozitivan akutni u¢inak na imunoloski
sistem pokazuju 1 druge brojne studije na sportskoj i opcoj
populaciji u zadnje 4 dekade (Nieman,1990). Kod takvog
trenaznog podrazaja dolazi do povecanja anti-patogene ak-
tivnosti tkivnih makrofaga, paralelno s povecanjem cirkula-
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activities of tissue macrophage, parallel with the increase
of circulation of immunoglobulin, anti-inflammatory cyto-
kines, neutrophil, NK cells, cytotoxic T cells and B cells
(Adams 2011). Stated acute changes play the key role in
defense activity of immune system and metabolic health of
a human. If the training stimulus is repeated continuously,
for a longer period of time (few months and years) it comes
to permanent strengthen of defense function of immune sys-
tem which has an influence on weaker symptoms of the dis-
ease (Booth, 2014). In active group, probably more subjects,
due to continuous months-long exercising, had better im-
mune response of their body, therefore the symptom of high
temperature, during the disease, had 49% of active subjects
in relation to the 94% of inactive subjects. In the context of
pandemic of COVID-19, the effect of exercising on infec-
tion of respiratory system of the trainee is especially inter-
esting. Inverse correlation between exercising with moder-
ate intensity and appearance of infection of upper respira-
tory tract (Nieman, 2000), where acute immune response to
the exercising depends on intensity and duration of loading,
is determined. Studies show that moderate physical activity
is recommended has optimal health effects and strengthen-
ing immune system (Chagas et. al., 2020). Results of this
study show that 47% of inactive and 8% of active subjects
had pneumonia. Since these were recreational athletes, who
exercise mostly in moderate intensity and shorter duration
of loading, it can be assumed that there was a strong acute
response of their immune system. Previous studies showed
that immune system responds highly on physical activity of
moderate intensity and is related to lower incidence, dura-
tion and severeness of infection of respiratory tract (Powel,
1994). Improved immune function, which is induced by
moderate intensity of exercising, can decrease flow of in-
flammatory cells to lungs, reduce loading to pathogens, im-
prove disease outcome and reduce chemokines and anti-in-
flammatory cytokines in lungs and bronchoalveolar lavage
(Kohut et al 2009; Lowder et al; Warren et al 2015). In fight-
ing COVID-19, active subjects have the advantage because
training has the impact on healthy respiratory system and
cardio-vascular system, because it activates all muscles in
the body, heart muscle and thorax muscles, as well, which
participate in process of breathing, which supports the data
that no subject from active group needed oxygen support,
during the disease. 9% of subjects of inactive group needed
oxygen support , during the disease. Studies show that there
is increased vital capacity of lungs in active individuals in
relation to inactive population (Dodig, 1992). Physical ex-
ercise has a great impact on respiratory system. It increases
thorax, size of lung alveoli, vital capacity and all ventilation
parameters. Exercising affects breathing center. Results of

cije imunoglobulina, protuupalnih citokina, neutrofila, NK
stanica, citotoksi¢nih T stanica i B stanica (Adams, 2011).
Navedene akutne promjene igraju klju¢nu ulogu u obram-
benoj aktivnosti imunoloskog sistema, te metabolickom
zdravlju covjeka. Ukoliko se trenazni podrazaj kontinuirano
ponavlja dovoljno dugo (vise mjeseci i godina), dolazi do
trajnog jacanja obrambene funkcije imunoloskog sistema,
Sto ima utjecaj na lakSe simptome bolesti (Booth, 2014).
Kod aktivne skupine vjerovatno je ve¢i broj ispitanika usli-
jed kontinuiranog visemjese¢nog vjezbanja imao bolji imu-
noloski odgovor organizma te je simptom povisene tjelesne
temperature tokom bolesti je imalo 49% aktivnih ispitanika
u odnosu na 94% neaktivnih ispitanika.

U kontekstu pandemije COVID-19, posebno je inte-
resantan utjecaj tjelovjezbe na infekcije respiratornog si-
stema vjezbaca. Utvrdena je inverzna povezanost izmedu
tjelovjezbe umjerenim intenzitetom i pojavnosti infekcije
gornjeg respiratornog traka (Nieman, 2000) gdje akutni
imunoloski odgovor na vjezbanje ovisi o intenzitetu i traja-
nju napora. Istrazivanja pokazuju da se za optimalne zdrav-
stvene efekte 1 jaCanje imunoloskog sistema preporucuje
umjerana tjelesna aktivnost (Chagas et. al., 2020). Rezultati
ovog istrazivanja pokazuju da je upalu pluc¢a imalo 47%
neaktivnih 1 8% aktivnih ispitanika. Posto se radio o rekre-
ativcima koji ve¢inom vjezbaju umjerenim intenzitetom i
kra¢im trajanjem napora moze se pretpostaviti da je kod
njih upravo bio prisutan jak akutni odgovor imunoloskog
sistema. Dosadasnja istrazivanja pokazuju da imunoloski
sistem visoko reagira na tjelesnu aktivnost umjerenog in-
tenziteta 1 povezan je s manjom incidencijom, trajanjem i
tezinom infekcija disajnog trakta (Powel, 1994). Pobolj$ana
imunoloska funkcija koja je inducirana umjerenim inten-
zitetom vjezbanja moze smanjiti priljev upalnih stanica u
pluca, smanjiti opterecenje patogenima, poboljsati ishod
bolesti i smanjiti kemokine i proupalne citokine u plu¢ima
ili bronhoalveolarnoj lavaznoj tekucini (Kohut i sur. 2009;
Lowder i sur. 2006; Warren i sur. 2015).

U borbi sa COVID-19 prednost imaju aktivni ispitani-
ci jer trening ima utjecaj na zdrav respiratorni i kardio-va-
skularni sistem tako $to aktivra sve miSice na tijelu pa tako
1 onaj najvazniji sr¢ani misi¢ i misi¢e grudnog kosa koji
ucestvuju u samom procesu disanja, cemu u prilog govori
podatak da je na kiseonickoj potpori nije bio ni jedan ispi-
tanik iz aktivne grupe. Kiseonicku potporu je trebalo 9%
ispitanika iz neaktivne skupine. Istrazivanja pokazuju da
je kod aktivnih osoba generalno povecan vitalni kapacitet
plu¢a u odnosu na neaktivnu populaciju (Dodig, 1992).
Tjelesno vjezbanje ima velik utjecaj na respiratorni sistem.
Povecava se prsni kos, povrsina pluénih alveola, vitalni ka-
pacitet 1 svi ventilacijski parametri. Vjezbanje utjece i na
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exercising is prolonged breathing and improvement of vital
capacity of lungs and improvement of ratio of residential
volume and overall capacity of lungs. Lung diffusion is bet-
ter in trained individuals than in untrained. Saving the oxy-
gen is a sign of good shape. Trained individual learns how to
reduce number of movements and to use necessary muscles,
purposefully. In physiological sense aerobic capacity is the
most direct indicator of maximal ability of heart-blood and
respiratory system. The most important feature of level of
active health is high functional ability of transport respirato-
ry system. Physical exercising has an impact on respiratory
and circulatory, functional abilities and develops heart-vein
and respiratory system (Misigoj-Durakovi¢, 1999).
Regular physical exercise is related to improved car-
dio-respiratory conditioning, which can be seen with big-
ger oxygen consumption (VO2 max) in Ergometric test.
Vo2max has shown to be an important indicator for strati-
fication of risk of surgical complications, interventions and
hospital admission due to COVID-19(Ahmed 2020). In
active group of subjects no one was hospitalized during
the disease, while inactive subjects !1% of them had to be
hospitalized. It is believed that people with bigger cardio-
respiratory capacity linked with physical exercising have
lower risk of complications and death rate of COVID -19
and with aerobic capacity, bigger performance of strength
is also linked to the smaller risk of death outcome (Garcia-
Hermoso 2018). It took 7 to 14 days for 66% of subjects of
active group to recover. 31.9% of subjects of inactive group
needed 2-3 months to recover. Study shows that regular
physical activity has positive acute effect on immune sys-
tem and metabolic health of an indivdual, it enables faster
recovery and better toleration of symptoms of COVID-19.
In study (Tavakol et al, 2021) similar results were obtained,
which showed that physical inactivity is significantly con-
nected to the severeness of the disease of COVID-19. As an
illustration, patients with lower levels of physical activity
or lower MET.min/week were hit with more severe form
of disease (mid means 343.6 in relation to 779.3 MET.min/
week) (p=0,03). Correlation between duration of signs and
symptoms and physical activity suggests that patients with
lower physical activity suffer longer in comparison to the
groups with moderate to high levels of physical activity.
Study leads to conclusion that increase of levels of physical
activity can partially reduce severeness of disease of CO-
VID-19 and accelerate recovery period. Other studies (Zei-
gler, 2021) also indicate that similar results, where increased
level of physical activity of moderate intensity can protect
individual from getting bigger number of symptoms of CO-
VID-19. This is confirmed by the study where physical in-
activity is directly or indirectly linked to the bad immune re-

centar za disanje. Rezultat vjezbanja je produzeno disanje te
poboljsanje vitalnog kapaciteta pluca i poboljSanje odnosa
rezidentalnog volumena i ukupnog kapaciteta plu¢a. Pluéna
difuzija bolja je kod uvjezbanih osoba nego kod neuvjezba-
nih. Stednja u iskoristavanju kisika je znak dobre kondicije.
Uvjezbana osoba nauci smanjiti broj pokreta i svrsishodnije
upotrijebiti potrebne misice. U fiziolosSkom pogledu aerob-
ni kapacitet je najdirektniji pokazatelj maksimalne sposob-
nosti sr¢ano-krvnog i respiratornog sistema. Najznacajnija
odlika nivoa aktivnog zdravlja su visoke funkcijske sposob-
nosti transportnog sistema za kisik. Tjelesno vjezbanje utje-
¢e na disne i cirkulacijske funkcijske sposobnosti te razvija
sr¢ano — zilni 1 disni sustav (Misigoj-Durakovi¢, 1999).

Redovna tjelovjezba povezana je s poboljSanom kar-
diorespiratornom kondicijom, $to se moze uociti veCom
potroSnjom kisika (VO,max) u ergonometrijskom testu.
Pokazalo se da je VO,max vaZan pokazatelj za stratifika-
ciju rizika kirurskih komplikacija, intervencija i prijema u
bolnicu kod bolesti COVID-19 (Ahmed, 2020). U aktivnoj
grupi ispitanika niko nije bio hospitalizovan tokom bolesti,
dok kod neaktivnih ispitanika njih 11% je moralo biti hospi-
talizovano. Vjeruje se da ljudi s ve¢im kardiorespiratornim
kapacitetom povezanim s tjelesnim vjezbanjem imaju manji
rizik od komplikacija i stopu smrtnosti od COVID-19, auz
aerobni kapacitet, veca izvedba snage takoder je poveza-
na s manjim rizikom od smrtnog ishoda (Garcia-Hermoso
2018).

U aktivnoj skupini najvecem broju ispitanika 66% je
trebalo 7 do 14 dana da se oporave. Kod neaktivne skupine
najvecem broju ispitanika 31.9% bilo je potrebno 2-3 mje-
seca za oporavak. Studija pokazuje kako redovna tjelesna
aktivnost ima pozitivan akutni u¢inak na imunoloski sistem
1 metabolicko zdravlje ¢ovjeka, omogucava brzi oporavak
i lakse podnosenje simptoma bolesti COVID -19. U studi-
ji (Tavakol i sar. 2021) dobijeni su slicni rezultati koji su
pokazali da je tjelesna neaktivnost znacajno povezana s
tezinom bolesti COVID-19. Kao ilustracija, pacijenti s ni-
zim razinama tjelesne aktivnosti ili nizim MET.min/tjedan
bili su pogodeni tezim oblikom bolesti (srednja vrijednost
343.6 naspram 779.3 MET.min/tjedan) (p=0,03). Korelaci-
ja izmedu trajanja znakova i simptoma 1 tjelesne aktivnosti
sugerira da pacijenti s niskom tjelesnom aktivnos¢u pate
duze od bolesti u usporedbi sa skupinama s umjerenom do
visokom razinom tjelesne aktivnosti. Istrazivanje navodi na
zakljucak da povecanje nivoa tjelesne aktivnosti moze dje-
lomic¢no smanjiti tezinu bolesti COVID-19 i ubrzati period
oporavka nakon bolesti.

Druga istrazivanja (Zeigler, 2021), takoder pokazu-
ju sli¢ne rezultate gdje povecana razina tjelesne aktivnosti
umjerenog intenziteta moze zastititi od dobivanja veceg
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sponse (Laddu et al. 2020.), through vicious circle between
inactivity and obesity (Pietildinen et al. 2008.). Therefore,
unhealthy diet, obesity and inactiveness have negative ef-
fect on work of immune system and defense of the host.

This study shows that, in sense of preservation and
improvement of psycho-physical health of contemporary
man, physical activity has an important role and when it is
regular it can improve, prevent or reduce the risk of more
severe symptoms and accelerate recover after the disease
of COVID-19. Since consequences of this disease are long-
term and still studied and subjects of scientific and experts
community, it is necessary to conduct similar studies on
substantially bigger sample subject. Absence of précised pa-
rameters of clinical picture of infected people is one of the
shortages of the paper and absence of information on qual-
ity of exercising of active group of subjects, diet habits, rest
and sleeping phases, social interactions and other important
factors of healthy lifestyle.

CONCLUSION

This average study which is conducted with the aim
to establish differences of symptoms and rapidity of re-
covery in individuals who overcame COVID-19 in rela-
tion to the previous level of physical activity, can be one
of the factors, which contribute to subjective expressed
easier symptoms and faster recovery from COVID-19
and as such it should be mandatory part of public health
programs, recommendations as non-pharmacy, cheap
and sustainable way of prevention and reduce of risk
of numerous diseases of the population. The study has
shown that physically active individuals had significantly
weaker symptoms and faster recovery after the disease. It
is necessary to conduct more studies, to raise the aware-
ness on ways to improve health and benefits of regular
physical activity, which is emphasized in this paper. Fu-
ture studies should be focused on life style as variable
factor of risk for controlling COVID-19.
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