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The Effect of asymptomat�c versus m�ld symptomat�c COVID-19 �nfect�on on male athlet�c
performance: A cross-sect�onal cl�n�cal research
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ABSTRACT

Object�ve: Novel Coronavirus Disease 2019 (COVID-19) pandemic has affected the whole world and still host many obscurities. Researches involving
athletes investigated the lifestyle, athletic performance and psychological alterations compared to pre-pandemics and returning-to-sports process.
But, knowledge about the past symptomatic COVID-19 effects on athletic performance is immature. Athletes are prone to asymptomatic or mild
symptomatic COVID-19 rather than severe form; so this study aimed to compare the muscular athletic performance, cardiorespiratory function and
psychological condition after COVID-19 between asymptomatic and mild symptomatic athletes.
Mater�als and Methods: This case-control designed study recruited a total of 40 young adult male long-distance runners who survived COVID-19
asymptomatically (n=20), and with mild symptoms (n=20). All of the subjects had completed the isolation period and been approved to return-to-
sports. The age, anthropometric properties, athletic license term and dominant hand and foot sides of the subjects were recorded. The muscular st‐
rength of upper limb, isokinetic and isometric muscular strengths of lower limb flexor and extensors, and VO2max were measured. The self-reported
depression, anxiety and COVID-19-related fear were evaluated.
Results: The values of all muscular strength parameters, VO2max and anxiety level were similar between the groups (p>0.05). However, the levels of
depression (p=0.048) and COVID-19-related fear (p=0.012) were significantly higher in mild symptomatic group in comparison with asymptomatic
(p<0.05).
Conclus�ons: Mild symptomatic COVID-19 did not affect muscular athletic performance and cardiorespiratory fitness, but caused psychological disor‐
der in comparison with asymptomatic infection. In case of COVID-19, the psychological state of the athlete should be paid close attention. We sug‐
gest the supply of adequate and quick psychological support while targeting the previous level of physical fitness and athletic performance in the re‐
turning-to-sports process.

Keywords: COVID-19, muscular strength, return to sport, VO2max

ÖZ

Amaç: Yeni Koronavirüs Hastalığı 2019 (COVID-19) pandemisi, tüm dünyayı etkisi altına almıştır ve halen birçok bilinmezlik içermektedir. Sporcular üze‐
rinde yapılmış çalışmalar; çoğunlukla pandemi öncesi dönem ile pandemi sırasında spora-dönüş-süreci arasındaki yaşam tarzı, sportif performans ve
psikolojik durum değişikliklerini karşılaştırmıştır. Ancak, COVID-19 enfeksiyonunun semptomatik geçirilip geçirilmemesinin sportif performansa etkisi ko‐
nusundaki bilgi yeterli değildir. Sporcuların, şiddetli semptomatik formdan çok asemptomatik veya hafif semptomatik COVID-19'a eğilimli olduğu bildi‐
rilmiştir; bu nedenle, COVID-19 enfeksiyonunu asemptomatik ve hafif semptomatik geçirmiş sporcular arasında enfeksiyon sonrası sportif kas perfor‐
mansını, kardiyorespiratuar fonksiyonu ve psikolojik durumu karşılaştırmayı amaçladık.
Gereç ve Yöntem: Bu vaka-kontrol tasarımlı çalışma, COVID-19'u asemptomatik (n=20) ve hafif semptomatik (n=20) geçirmiş toplam 40 genç yetişkin
erkek uzun mesafe koşucusu ile gerçekleştirilmiştir. Deneklerin tamamının izolasyon süreci tamamlanmış ve spora dönüşleri onaylanmıştı. Deneklerin
yaşları, antropometrik özellikleri, sporcu lisans süreleri ve baskın el ve ayak tarafları kaydedildi. Üst ekstremite kas kuvveti, alt ekstremite fleksör ve eks‐
tansörlerinin izokinetik ve izometrik kas kuvvetleri ve VO2max ölçüldü. Anketler yoluyla depresyon, anksiyete ve COVID-19-ilişkili korku değerlendirildi.

Bulgular: Tüm kas kuvvet parametreleri, VO2max ve anksiyete düzeyi değerleri gruplar arasında benzerdi (p>0.05). Ancak hafif semptomatik grupta
depresyon (p=0.048) ve COVID-19-ilişkili korku (p=0.012) düzeyleri, asemptomatik gruba göre anlamlı olarak yüksekti (p<0.05).
Sonuçlar: Hafif semptomatik COVID-19, sportif kas performansı ve kardiyorespiratuar dayanıklılığı etkilememekle birlikte, psikolojik problemler yarat‐
mıştır. Spora dönüş sürecinde önceki fiziksel zindelik ve sportif performans düzeyi hedeflenirken, yeterli ve hızlı psikolojik destek sağlanması uygun
olacaktır.
Anahtar Sözcükler: COVID-19, kas kuvveti, spora dönüş, VO2max
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INTRODUCTION
In December 2019, a contag�ous pneumon�a of unknown
or�g�n arose �n Hube� prov�nce of Ch�na and spread rap�dly,
alarm�ng health author�t�es around the world. The causat�-
ve agent of the d�sease was found to be “Severe Acute Res-
p�ratory Syndrome Coronav�rus type 2” (SARS-CoV-2), and
th�s �nfect�on was named Novel Coronav�rus D�sease 2019
(COVID-19) (1).

The �nc�dence of COVID-19 has shown an �ncreas�ng ten-
dency �n adult males (2). Several symptoms have been re-
ported regard�ng the d�sease �n a vary�ng �nc�dence and �n-
tens�ty �nd�v�dually (1,2), but pat�ents w�th COVID-19 can be
bas�cally categor�zed as asymptomat�c and symptomat�c
(3).

The conf�rmed d�agnos�s of COVID-19 �nfect�on �s the pos�t�-
ve (+) result for Reverse Transcr�ptase-Polymerase Cha�n
React�on (RT-PCR) w�th r�bonucle�c ac�d (RNA) �solat�on of
SARS-CoV-2 v�rus �n nasal and oropharyngeal swab sample,
regardless of symptoms and cl�n�cal f�nd�ngs (2).

It �s d���cult to dec�de about the return to sports process
(RtSP) of athletes who have been d�agnosed w�th conf�rmed
COVID-19, s�nce the degree of card�oresp�ratory system �n-
volvement could not be demonstrated clearly w�th strong
ev�dence. The follow�ng evaluat�ons and recommendat�ons
have been l�sted regard�ng the class�f�cat�on of cases and
the RtSP (4,5):

Asymptomat�c case: RT-PCR test�ng due to susp�c�o-
us contact or obl�gatory dec�s�on for the whole team,
and (+) result. A�er two weeks of �solat�on, the ath-
lete can return to sports a�er rout�ne evaluat�on for
sports part�c�pat�on.
M�ld symptomat�c case: RT-PCR test�ng due to susp�-
c�ous symptoms, (+) result and surv�v�ng the �nfect�-
on w�thout hosp�tal�zat�on. A�er two weeks of �sola-
t�on, the athlete can return to sports w�th normal
f�nd�ngs of rest�ng electrocard�ography (ECG) and
echocard�ography (ECHO).
Severe symptomat�c case: RT-PCR test�ng due to sus-
p�c�ous symptoms, (+) result and surv�v�ng the �nfec-
t�on w�th hosp�tal�zat�on. The athlete can return to
sports w�th normal f�nd�ngs of rest�ng ECG and
ECHO 2-4 weeks a�er the d�scharge.

In the l�ght of these reports, asymptomat�c versus sympto-
mat�c COVID-19 �nfect�on can be declared to a�ect the RtSP.
Numerous reports focus�ng on “the athlete and COVID-19”
have made statements about the cl�n�cal presentat�on, fol-
low-up per�od, RtSP and the �n�uence of pandem�cs on ath-
let�c performance and psycholog�cal health compared to

pre-pandem�cs, but the knowledge about the athlet�c per-
formance a�er COVID-19 �nfect�on �s st�ll �mmature.

Long-d�stance runn�ng can be cons�dered as a f�ne �nd�cator
of h�gh-�ntens�ty phys�cal act�v�ty, w�th be�ng one of the
most favor�te and easy-access�ble sports modal�ty (6). In ad-
d�t�on, due to the �ncreased �nc�dence of COVID-19 among
adult males (2), the sample group of th�s study cons�sted of
male long-d�stance runner athletes. Based on the hypothe-
s�s that the symptomat�c COVID-19 �nfect�on may a�ect the
athlet�c performance negat�vely �n a s�m�lar way w�th RtSP,
we a�med to compare the 1) level of phys�cal f�tness, 2) mus-
cular funct�onal�ty of upper l�mb, 3) muscular funct�onal�ty
of lower l�mb, 4) card�oresp�ratory funct�on, 5) psycholog�-
cal cond�t�on of athletes who were d�agnosed w�th asymp-
tomat�c and m�ld symptomat�c COVID-19 �nfect�on a�er the
surv�val �n th�s study.

MATERIAL and METHODS
Study des�gn

The des�gn of th�s cl�n�cal research �s cross-sect�onal. The
part�c�pants were all pat�ents who adm�tted to outpat�ent
cl�n�c of sports med�c�ne of a tert�ary hosp�tal, were volun-
teered to take part �n the study and s�gned wr�tten �nformed
consent. The study was conducted a�er approval of local
eth�cs comm�ttee �n full accordance w�th Declarat�on of
Hels�nk�.

Sample s�ze

As far as we searched the l�terature, there �s no study �nves-
t�gat�ng the phys�cal f�tness level of athletes who were �n-
fected w�th SARS-CoV-2. The present study cons�sted of to-
tal 40 subjects (be�ng d�v�ded �nto two groups equally) who
adm�tted to outpat�ent cl�n�c of sports med�c�ne between
March 2021 and February 2022. A comprom�se power analy-
s�s for one-ta�led hypothes�s w�th a conf�dence level of 95%,
e�ect s�ze of 0.8 and β/α rat�o of 4 determ�ned power of
0.799 by GPower So�ware (ver. 3.1.9.4, Düsseldorf,
Germany).

Part�c�pants

The sample group cons�sted of male, long-d�stance runners
(l�censed athletes) who were d�agnosed w�th conf�rmed CO-
VID-19 �nfect�on by (+) result of RT-PCR and RNA �solat�on.
40 athletes were recru�ted �n the study; 20 athletes who sur-
v�ved COVID-19 asymptomat�cally were �n the asymptoma-
t�c group (AG), and 20 who surv�ved w�th m�ld symptoms
were �n the symptomat�c group (SG). All subjects were eva-
luated w�th�n the RtSP recommendat�ons (4,5) two weeks
a�er the (+) result of RT-PCR test�ng and approved to part�-
c�pate �n sports act�v�t�es before perform�ng the tests.
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The exclus�on cr�ter�a were: be�ng �n �solat�on per�od, ab-
normal f�nd�ngs of ECG and ECHO wh�ch d�d not comply
w�th the RtSP recommendat�ons (4,5), myocard�al �nfarct�-
on, unstable ang�na pector�s, uncontrolled arrhythm�a ca-
us�ng symptomat�c hemodynam�c �nstab�l�ty, severe symp-
tomat�c aort�c stenos�s, susp�c�ous d�ssect�ng aort�c ane-
urysm, acute endocard�t�s, myocard�t�s, or per�card�t�s, acu-
te heart fa�lure, acute resp�ratory fa�lure, acute pulmonary
thromboembol�sm, presence of any d�sease �mpa�r�ng ath-
let�c performance or that could be worsened by exerc�se,
syncope, uncontrolled asthma, and mental d�sorder restr�c-
t�ng cooperat�on.

Evaluat�on procedure

The age and anthropometr�c character�st�cs of all subjects
�nclud�ng he�ght, we�ght, fat-free mass (FFM) and the athle-
t�c l�cense term were evaluated. Total body we�ght and FFM
were recorded by the body compos�t�on analyzer dev�ce
(Tan�ta TBF-300M, Tan�ta Corporat�on of Amer�ca, Inc., Ill�-
no�s, USA), as these two parameters �nd�cate the phys�cal
f�tness level together (7). Body mass �ndex (BMI) and fat-
free mass �ndex (FFMI) parameters were calculated by nor-
mal�z�ng the obta�ned values of total body we�ght and FFM
to he�ght, respect�vely (7).   

The dom�nant hand of the subjects was determ�ned by the
val�d and rel�able vers�on of Ed�nburgh Handedness Inven-
tory �n our nat�ve language and the result�ng Geschw�nd
score (8). Th�s self-reported �nventory �nclud�ng 10 �tems of
da�ly act�v�t�es evaluates the preferred hand s�de wh�le per-
form�ng these act�v�t�es. The result�ng Geschw�nd score ran-
ges between -100 (strongly preference of le� hand) and
+100 (strongly preference of r�ght hand). R�ght-handed sub-
jects are presumably cons�dered to prefer r�ght foot, and s�-
m�larly the le�-handed ones the�r le� foot (9), thus the do-
m�nant foot of subjects was determ�ned by the recorded
Geschw�nd score.

Dom�nant hand gr�p strength (HGS) of all subjects was me-
asured by a standard hydraul�c hand dynamometer (Basel�-
ne 12-0240, Johnson Scale CO. Inc, P�ne Brook, NJ.), as th�s

parameter evaluates the muscular funct�onal�ty of upper
l�mb (10). Adjust�ng the dynamometer at the second handle
pos�t�on, the subject was told to gr�p the handle at the ma-
x�mum level and keep �t for 5 seconds. The mean value of
three consecut�ve measurements w�th 1-m�nute breaks was
accepted as HGS data (10).

Isok�net�c muscular strength of dom�nant knee extensor
and �exor of all subjects were measured by a computer�zed
dynamometer (Isomed 2000, Pukang Sports & Med�cal Co.,
Ltd., Be�j�ng Ch�na), as th�s parameter �nd�cates the muscu-
lar funct�onal�ty of lower l�mb (11,12). S�nce m�ld-to-mode-
rate COVID-19 has been reported to be one of the bas�c rest-
r�ct�ng factor of exerc�se due to muscle fat�gue among yo-
ung and m�ddle-aged �nd�v�duals, the sole angular veloc�ty
of 180o/sec was preferred rather than low ones cons�der�ng
the SG (13). In�t�ally, 5 m�nutes of warm-up exerc�se was
performed by 50 Watts-loaded b�ke ergometer (h/p/cosmos
torqual�zer ef med 600, h/p/cosmos sports & med�cal
GMBH, Deutschland) (14). The subject was placed onto the
dynamometer seat �n a 70o-�exed h�ps and 90o-�exed kne-
es pos�t�on follow�ng the warm-up, and the stab�l�zat�on of
shoulder, wa�st and th�gh reg�ons w�th the adjustment of
dynamometer were performed as descr�bed elsewhere
(15,16). Subsequently, the subject was �nstructed to breath
freely, and not to change the posture dur�ng the test w�th
grasp�ng the handles at the s�des of dynamometer seat (F�-
gure 1) (17). Pract�ce tr�als were performed as four ser�es of
knee �ex�on-extens�on cycles w�th submax�mal load�ng
(70-90% of max�mal) (18), followed by f�ve max�mal cont-
ract�ons at the veloc�ty of 180o/sec for �sok�net�c muscular
strength test�ng procedure (19). Peak (max�mum) torque
normal�zed to FFM (PT/FFM) value was accepted as the �so-
k�net�c muscular strength data, because FFM �s cons�dered
to be a phys�cal f�tness level �nd�cator (7).
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F�gure 1.  The pos�t�on�ng of the subject and dev�ce
sett�ng for �sok�net�c muscular strength measurement
(The subject d�d not wear mask dur�ng the test).

Isometr�c muscular strength of dom�nant knee extensor
and �exor of all subjects were measured by a computer�zed
dev�ce (D�ers Myol�ne, DIERS Internat�onal GmbH, Schlan-
genbad, Germany) two m�nutes a�er �sok�net�c muscular
strength test�ng (17), as th�s parameter evaluates the mus-
cular funct�onal�ty of lower l�mb (11). The subject was pla-
ced onto the dev�ce seat �n an approx�mately 40o or 50o-�e-
xed-knees pos�t�on (depend�ng on the subject’s he�ght), f�-
x�ng to the dev�ce. S�m�lar to the �sok�net�c test�ng, the sub-
ject was �nstructed to grasp the handles at the s�des of dev�-
ce seat and not to move �n a contra-d�rect�on dur�ng the test
(F�gure 2) (17). Pract�ce tr�als were performed as two ser�es
of submax�mal �sometr�c �ex�on of the knee jo�nts �n�t�ally,
followed by three max�mal contract�ons each last�ng for 2
seconds w�th 30-second-breaks for �sometr�c muscular st-
rength test�ng (20,21). The same procedure was performed
w�th �sometr�c extens�on of the knee jo�nts. The tens�on th-
reshold was adjusted to 10 Nm (17). The h�ghest peak force
normal�zed to FFM (PF/FFM) value of three max�mal cont-
ract�ons (21) was accepted as the �sometr�c muscular st-
rength data.

F�gure 2.  The pos�t�on�ng of the subject and dev�ce
sett�ng for �sometr�c muscular strength measurement
(The subject d�d not wear mask dur�ng the test).

Max�mal oxygen uptake (VO2max) of all subjects was me-
asured �nd�rectly due to pandem�c cond�t�ons and contag�-
on probab�l�ty (22), as th�s parameter �nd�cates the card�-
oresp�ratory funct�on (12). All subjects performed the 20-
meter shuttle run test and the completed lap numbers were
recorded (23). Two locat�ons apart of 20 meters were deter-
m�ned and the subject was �nstructed to run from one to the
other at a certa�n t�me �nterval. The requ�red runn�ng speed
was 8,5 km/h �n�t�ally, �ncreas�ng 0,5 km/h per m�nute (24).
Completed lap number was used for calculat�ng VO2max
through a part�cular convert�ng table (25) and equat�on (23).

All subjects fulf�lled the val�d and rel�able vers�ons of the
follow�ng quest�onna�res �n our nat�ve language, to deter-
m�ne the psycholog�cal cond�t�on: Beck Depress�on Inven-
tory (BDI) (26), Beck Anx�ety Inventory (BAI) (27), and Fear
of COVID-19 Scale (FoC-19S) (28). These self-report scales
measure the emot�onal status of the subject by 21, 21 and 7
�tems; of wh�ch the total score ranges between 0-63, 0-63
and 7-35, respect�vely. H�gher scores assoc�ate w�th concer-
n�ng levels of depress�on, anx�ety and COVID-19-related
fear.
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Table 1. The anthropometr�c data of subjects compared between the groups
Character�st�c AG (n=20) SG (n=20) p

Age (year), mean (SD) 34.900 (5.046) 35.400 (6.134) 0.780
He�ght (m), mean (SD) 1.764 (0.038) 1.775 (0.033) 0.316
We�ght (kg), mean (SD) 74.610 (4.109) 76.995 (5.068) 0.110
BMI (kg/m2), mean (SD) 23.985 (1.140) 24.355 (1.284) 0.342
FFM (kg), mean (SD) 68.262 (3.755) 70.627 (4.638) 0.084
FFMI (kg/m2), mean (SD) 21.940 (1.104) 22.362 (1.152) 0.244
L�cense term (year), mean (SD) 9.150 (3.313) 8.150 (2.497) 0.288
Geschw�nd score, mean (SD) 94.250 (4.940) 94.250 (5.910) 1
Dom�nant s�de, number (%) 
     R�ght 
     Left

 
20 (100) 

0 (0)

 
20 (100) 

0 (0)
 

AG: asymptomat�c group; BMI: body mass �ndex; FFM: fat-free mass; FFMI: fat-free mass �ndex; SD: standard dev�at�on; SG: symptomat�c group

Table 2. The pr�mary outcome measures of subjects compared between the groups
  AG (n=20) SG (n=20) p

HGS (kg), mean (SD) 47.100 (4.700) 44.400 (4.569) 0.073
Flexor �sok�net�c PT/FFM (Nm/kg), mean (SD) 1.209 (0.182) 1.169 (0.129) 0.430
Extensor �sok�net�c PT/FFM (Nm/kg), mean (SD) 1.995 (0.363) 1.890 (0.277) 0.308
Flexor �sometr�c PF/FFM (N/kg), mean (SD) 3.014 (0.873) 2.678 (0.892) 0.236
Extensor �sometr�c PF/FFM (N/kg), mean (SD) 7.475 (1.620) 7.019 (1.457) 0.355
VO2max (mLO2/kg/m�n), mean (SD) 44.250 (3.911) 42.220 (3.261) 0.083
AG: asymptomat�c group; FFM: fat- free mass; HGS: Hand gr�p strength; PF: peak force; PT: peak torque; SD: standard dev�at�on; SG: symptomat�c group; VO2max:
max�mal oxygen uptake

Outcome measures

The pr�mary outcome measures were HGS, PT/FFM value of
�sok�net�c muscular strength test�ng, PF/FFM value of �so-
metr�c muscular strength test�ng and VO2max.

The secondary outcome measures were the scores of BDI,
BAI, and FoC-19S.

Stat�st�cal analyzes

PASW (Pred�ct�ve Analyt�cs So�Ware) Stat�st�cs 18.0 for
W�ndows (IBM Corp., New York) was used for stat�st�cal
analyzes. The cont�nuous var�ables were expressed as
mean ± standard dev�at�on (SD), whereas the categor�cal
var�ables were reported as frequenc�es and percentages.
The normal�ty of d�str�but�on of cont�nuous var�ables was
tested by Kolmogorov-Sm�rnov and Shap�ro-W�lk tests. Stu-
dent’s t-test and pa�red samples t-test w�th Mann-W�tney U

and W�lcoxon s�gned-rank tests (where appropr�ate) were
used for compar�son of the var�ables between the AG and
SG. The value of p˂0.05 was cons�dered to be stat�st�cally
s�gn�f�cant.

RESULTS
A total of 40 male subjects w�th a mean age of 35.15±5.55
(26-44) years, a mean BMI of 24.17±1.21 (21.60-26.80) kg/m2,
a mean FFMI of 22.15±1.13 (19.60-24.70) kg/m2, a mean l�-
cense term of 8.65±2.94 (3-14) years and a mean Geschw�nd
score of +94.25±5.38 (+80 and +100) were recru�ted to the
study. All of the subjects were r�ght-handed, and l�kew�se
all of them were cons�dered to be r�ght-footed. Age and
anthropometr�c propert�es of AG and SG were s�m�lar (Table
1).

The compar�son of pr�mary outcome measures between AG
and SG are presented �n Table 2. HGS, PT/FFM values of �so-
k�net�c muscular strength, PF/FFM values of �sometr�c mus-
cular strength and VO2max were not s�gn�f�cantly d��erent

between the groups (p<0.05). Desp�te the �ns�gn�f�cance, all
pr�mary outcome measures tended to decrease �n the SG
compared to AG.

The compar�son of secondary outcome measures between
AG and SG are presented �n Table 3. The scores of BAI was
not s�gn�f�cantly d��erent between the groups, d�splay�ng

h�gher values �n the SG. However, the scores of BDI and
FoC-19S were s�gn�f�cantly �ncreased �n SG, �nd�cat�ng the
depress�ve d�sorder and COVID-19-related fear (p<0.05).
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Table 3. The secondary outcome measures of subjects compared between the groups.
  AG (n=20) SG (n=20) p

BDI (score), mean (SD) 5.000 (3.464) 7.450 (4.084) 0.048*
BAI (score), mean (SD) 3.200 (1.794) 4.550 (2.564) 0.062
FoC-19S (score), mean (SD) 8.900 (1.293) 10.550 (2.416) 0.012*
AG: asymptomat�c group; BAI: Beck Anx�ety Inventory; BDI: Beck Depress�on Inventory; FoC-19S: Fear of COVID-19 Scale; SD: standard dev�at�on; SG: symptomat�c
group 
* Stat�st�cally s�gn�f�cant data (p<0.05)

DISCUSSION
Th�s �s the f�rst study compar�ng the e�ects of asymptoma-
t�c vs m�ld symptomat�c COVID-19 �nfect�on on the athlet�c
performance and psycholog�cal health of the male long-d�s-
tance runners to the best of our knowledge, and represen-
ted new and remarkable results. The ma�n f�nd�ngs of th�s
cl�n�cal cross-sect�onal research �nd�cated that m�ld symp-
tomat�c COVID-19: 1) d�d not alter the level of phys�cal f�t-
ness, 2) d�d not alter the muscular funct�onal�ty of upper
l�mb, 3) d�d not alter the muscular funct�onal�ty of lower
l�mb, 4) d�d not alter the card�oresp�ratory funct�on, and 5)
d�d not cause anx�ety, but led to depress�on and COVID-19-
related fear when compared w�th asymptomat�c COVID-19
�nfect�on �n male long-d�stance runners. We can conclude
that the m�ld symptomat�c COVID-19 may not �mpa�r the
muscular athlet�c performance and card�oresp�ratory func-
t�on, but �n�uence the psycholog�cal cond�t�on of the athle-
te negat�vely.

E�ects on muscular athlet�c performance

The exp�rat�on of league compet�t�ons and sports �njur�es
result �n ord�nary reduct�on of athlet�c performance (29).
But recent researches have po�nted out that COVID-19 qu-
arant�ne also reduced most of the phys�cal performance pa-
rameters among athletes (29,30) by �ncreased sedentary
t�me and decreased da�ly total phys�cal act�v�ty (30), desp�-
te �ndoor tra�n�ng (29). García-Al�aga et al. has observed the
20 profess�onal soccer teams of LaL�ga™, compar�ng the
f�rst 11 matches of the season �n the pre-quarant�ne per�od
and the f�rst 11 matches a�erwards the re-open�ng of the le-
ague �n the post-quarant�ne per�od (29). The authors have
reported the s�gn�f�cant lower rates of med�um and h�gh-
speed runn�ng w�th max�mum accelerat�on and decelerat�-
on �n the post-quarant�ne per�od. S�m�larly, da S�lva Santos
et al. have observed 15 young badm�nton athletes �n the
pre-COVID-19 per�od and exactly one year later �n the CO-
VID-19 pandem�c per�od, and concluded the s�gn�f�cant �nc-
rease of sedentary t�me and s�gn�f�cant decrease of total da-
�ly phys�cal act�v�ty and moderate to v�gorous act�v�ty �n the
COVID-19 pandem�c per�od compared to pre-COVID-19 (30).
S�nce the subjects of our study were from the same c�ty and
underwent the same quarant�ne procedures, our f�nd�ngs
can be attr�buted to COVID-19 �nfect�on �tself.

The reduct�on of athlet�c performance dur�ng COVID-19
pandem�c was assoc�ated w�th reduced fast-tw�tch muscle
f�ber number (29). The lack of e�ther a control group or the
pre-COVID-19 pandem�cs measurement outcomes of the
subjects prevent us from conclud�ng on the e�ect of COVID-
19 on fast-tw�tch muscle f�ber number. However, th�s type of
muscle f�ber �s act�vated by both low and h�gh angular velo-
c�t�es (11), �nclud�ng the value we preferred for the muscu-
lar strength test�ngs. Thus, we can conclude that the act�va-
t�on of these muscle f�bers m�ght not be a�ected by asymp-
tomat�c versus m�ld symptomat�c COVID-19. Athletes are
prone to asymptomat�c/m�ld symptomat�c �nfect�on rather
than severe symptomat�c �n compar�son w�th general popu-
lat�on (5). Our f�nd�ngs that support the unaltered muscular
performance between the two groups m�ght be assoc�ated
w�th the m�ld course of �nfect�on.

E�ects on card�oresp�ratory funct�on

The factors l�m�t�ng VO2max are not clear yet (31), however
�nd�v�dual propert�es (e.g., age, sex and genet�cs) w�th tra-
�n�ng factors (e.g., type, volume and �ntens�ty of exerc�se)
are prom�nently suggested and plaus�ble ones (32). “Volun-
tary term�nat�on due to fat�gue” des�gn of VO2max measu-
rement, wh�ch was also present �n our study, may be �nsuf-
f�c�ent to reveal the l�m�t�ng e�ects of the systems (33). But
the s�m�lar�ty of the age, sex and the t�me �nvolved w�th the
same sport branch between the AG and SG suggested that
the f�nd�ngs m�ght be attr�buted to COVID-19 �nfect�on �t-
self. Thus, we can conclude that m�ld symptomat�c COVID-
19 m�ght not �mpa�r card�oresp�ratory funct�on compared to
asymptomat�c �nfect�on.

E�ects on psycholog�cal cond�t�on

The quarant�ne process of COVID-19 had also psycholog�cal
e�ects on athletes. The suspens�on of sports act�v�t�es, com-
pet�t�ons and leagues have �nduced overt sorrow, d�sappo-
�ntment, anx�ety, and depress�on among athletes
(30,34)and compl�cated the management of ex�st�ng ones
(34). P�llay et al. have evaluated a total of 692 athletes from
15 sport branches �nclud�ng long-d�stance runn�ng �n the
last phase of quarant�ne per�od, us�ng onl�ne Google Form
survey, and reported s�gn�f�cant �ncrease of sedentary beha-
v�or and change of sleep pattern due to COVID-19 quarant�-
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ne, moreover 52% of the part�c�pants declared depress�ve
feel�ngs (35). The authors have assoc�ated the depress�on
w�th the lack of energy and enthus�asm. S�m�larly, García-
Al�aga et al. have reported that COVID-19 quarant�ne ca-
used chron�c phys�cal and psycholog�cal fat�gue among
athletes (29). Even though we d�d not evaluate the sleep pa-
rameters of subjects, our f�nd�ngs of �ncreased depress�on
and COVID-19-related fear among SG suggest that m�ld
symptomat�c COVID-19 may �ncrease the probable quarant�-
ne-�nduced psycholog�cal fat�gue �n compar�son w�th
asymptomat�c �nfect�on. However, �ncrease of COVID-19-
related fear �n m�ld symptomat�c athletes m�ght be a tr�gge-
r�ng factor of depress�ve symptoms.

Strengths and l�m�tat�ons

Th�s study �s the f�rst, focus�ng on the potent�al e�ects of
asymptomat�c and m�ld symptomat�c COVID-19 on athlet�c
performance and psycholog�cal cond�t�on of profess�onal
male long-d�stance runners. The f�nd�ngs are remarkable,
however w�th some l�m�tat�ons. The male gender and s�ngle
sports branch of the sample group m�ght restr�ct a general
conclus�on about the athletes. The d��erences �n �nc�dence,
cl�n�cal man�festat�ons and prognos�s of COVID-19 between
male and female genders should be cons�dered. Add�t�-
onally, other sports branches that requ�re aerob�c, anaero-
b�c or m�xed power should be �nvolved. The lack of a cont-
rol group and also pre-COVID-19 pandem�cs and pre-�nfect�-
on measures of the subjects m�ght l�m�t the f�nd�ngs. Howe-
ver, we have used FFM to normal�ze the PT and PF values to
evaluate the �sok�net�c and �sometr�c muscular strengths
unl�ke other researches (16-20). FFM should be addressed
as a better �nd�cator than total body we�ght. In add�t�on, the
evaluat�on of dom�nant upper and lower l�mb s�des for
muscular strength test�ngs and the s�m�lar�ty of dom�nance
between the groups add strength to our study. Moreover,
the s�m�lar�ty of l�cense per�ods of subjects �n the�r athlet�c
h�story between the groups �s cons�derable.

CONCLUSION
Th�s study paves the RtSP way of athletes a�er COVID-19 �n-
fect�on and emphas�zes the factors that should be kept �n
m�nd. The ent�re team deal�ng w�th the athlete (sports me-
d�c�ne pract�t�oners, coaches, sports team managers, team-
mates, fam�ly etc.) should pay attent�on to mental health
support w�th sports psycholog�sts, telemed�c�ne usage and
soc�al �nteract�ons. COVID-19 �n athletes �s st�ll an obscure
�ceberg (and seems to keep for a wh�le), new approaches
w�ll be �nsp�red from the “t�p” we have uncovered.
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