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The Study of Strength and Endurance of the Knee Extensors in the Post-
acute Phase of COVID-19
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Abstract

A long-COVID condition is the symptoms of patients which are continue or develop after 4
weeks from start a SARS-CoV-2 infection. These symptoms involve in multiple organs, especially in
the musculoskeletal system. This study aimed to evaluate the strength and endurance of knee
extensors after post-acute COVID-19 phase. In this study, the participants were divided into two
groups (n=15/group) including COVID-19 and control group. COVID-19 group was the patients who
were infected with COVID-19 for a month but not more than 6 months. Control group was the

people who never been infected with COVID-19. All of participants were male and female, aged
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between 19-25 years. The maximum voluntary contraction (MVC) of the knee extensors was
assessed by using a hand-held dynamometer. Knee extensor endurance was evaluated by the 6-
minute walk test (6MWT). In addition, root mean square (RMS) was determined by electromyography
at the rectus femoris (RF), vastus medialis oblique (VMO), and vastus lateralis (VL) during 6MWT and
recorded at minute 6. Interestingly, COVID 19 group had a lower significance in the MVC (10.26+3.21
vs 14.81+6.03 kg, p=0.017) and the distances of 6MWT (443.18 + 121.39 vs 562.13 + 71.34 m,
p=0.003) than the control group. However, there were no statistically significant differences in RMS
of the RF, VL, and VMO between COVID-19 and control group (p>0.05).

In conclusion, these findings suggest that the poor muscle strength and endurance are an

important one of long COVID conditions.
Keywords : COVID-19, Long-COVID, Maximum voluntary contraction, Muscle endurance, Fatigue
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(Raveendran, Jayadevan, & Sashidharan, 2021)

TsaladavinldiAnnesanmitndmidelfidesanuuiowadnanileiisnu receptor angiotensin
converter enzyme 2 ¥lila%a SARS-CoV-2 1ndushuasiduinarawadnduie sililasiadaaznns
Frenfnundly wenaniifmuinissnaurhinnie MIgFaNAavLNTous A1IENTBIEITRIMTUAY
2ONTLIU mim?{auimﬁamaﬂwdmaﬂLﬁduyaiﬂfimﬁmaiﬁmzaﬂLLazﬂé’mLﬁagﬂﬁmwﬁamﬁuﬁ’u (Montes-
Ibarra et al., 2022)
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1. Usmifiunundausilae Tussindigeanvesndiuie (Alansy) nduvmBeaindaeinias Hand-
Held Dynamometer (HHD) 3 MicroFET2 (Hogan Health Industries, Inc., USA) oranaiAstisiosudng
iieslidoiinge 90 eem {maaeuiiet3es HHD Masumideimileseyunsegn lateral malleolus
Fuun 5 wuiwes nntusendddliersainseonusandentuiufighuussunies HHD felsidunan
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2. MAABUAINLNUMNUYEINE 1L pUIAETdInNTeBN & IeR18n15Y 6-minute walk test
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electromyography (EMG) system (Noraxon, USA Inc. Scottsdale, AZ) TneRntaludiuuy dual surface
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lateralis (VL), vastus medialis oblique (VMO) Hapn sampling frequency rate 7 500-1000 Hz $ufuly
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Indifeariu Advilinaneveseanadaseglunariuniuaglifinnuunnasenitngy Meazdonduand

Tupns1ai 1
M13199 1 Jayanugiunilivesonanadag
dayanqly nguAUAN (n=15) ngulada 19 (n=15) p-value

91y (U) 2153 + 1.13 21.73 + 1.39 0.67
WE (78 : 1g9), n(%) 5 (33.33%) : 10 (66.67%) 2 (13.33%) : 13 (86.67%) -
Atinaniy (kg/m?) 20.46 + 1.53 20.14 + 1.44 0.56
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Stoffels wagany MiMsAanindl MVC nasfilemeanlsalada 3 asdluszeznan 1.5 Y wuiriosas
65 eI UIzee post-acute uaziauaz 59 vadUlelalainesnwdilulsmeuianazndudnulull
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UNNS 89bUNISV19IUVD95E UL neuromuscular (Soares et al., 2022) Tunsfnwianandinielagld
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1A3% (de Andrade-Junior et al., 2021)
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