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Abstract
Background:  Coronavirus disease 2019 (COVID-19) is 
associated with a wide range of long-term health conse-
quences, including musculoskeletal symptoms and 
impaired physical performance. Persistent muscle weak-
ness, fatigue, and reduced functional capacity may 
adversely affect recovery and quality of life among affect-
ed individuals. This study aimed to assess the association 
of COVID-19 infection with musculoskeletal function and 
physical performance among adult patients.

Methods: This hospital-based cross-sectional analytical 
study was conducted in the Department of Physical 
Medicine and Rehabilitation, Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Dhaka, from July 2021 to 
June 2022. A total of 155 adults with a history of confirmed 
COVID-19 infection were enrolled using purposive 
sampling. Data were collected through a structured 
questionnaire and clinical assessments. Muscle strength 
was evaluated using a handgrip dynamometer, physical 
performance by the Six-Minute Walk Test (6MWT), and 
fatigue by the Fatigue Severity Scale (FSS). Associations 
between COVID-19 severity and musculoskeletal 
outcomes were analyzed using the Chi-square test. 

Results: Among the participants, 39.4% had mild, 37.4% 
moderate, and 23.2% severe COVID-19 infection. Overall, 
72.3% reported at least one musculoskeletal symptom 
after infection. Muscle weakness (61.9%), joint pain 
(54.8%), and back pain (47.1%) were the most common 
complaints. Mean handgrip strength was 28.4±6.2 kg in 
males and 19.6±4.8 kg in females. The mean 6MWT 
distance was 412±68 meters, while the mean FSS score 
was 4.3±1.2. Reduced muscle strength, reduced walking 
capacity, and moderate-to-severe fatigue were observed 
in 63.2%, 58.1%, and 70.3% of participants, respectively. 
The prevalence of muscle weakness, reduced physical 
performance, and severe fatigue increased significantly 
with increasing COVID-19 severity (p<0.001).

Conclusion: COVID-19 infection is associated with 
significant musculoskeletal impairment, reduced physical 
performance, and fatigue, particularly among patients 
with severe disease. Early rehabilitation interventions 
may improve functional recovery and long-term 
outcomes.
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Introduction
Coronavirus disease 2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
has affected millions of people worldwide and remains a 
major public health concern. Beyond its acute respiratory 
manifestations, COVID-19 has been associated with 
persistent health problems involving multiple organ 
systems, including the musculoskeletal system, resulting 
in prolonged symptoms and functional impairment among 
affected individuals [1].

Musculoskeletal disorders are among the leading causes 
of disability worldwide and are associated with pain, 
reduced mobility, and impaired physical function[2,3]. In 
Bangladesh, musculoskeletal conditions constitute a 
significant public health burden, affecting a considerable 
proportion of the adult population and contributing to 
disability and reduced quality of life[4]. The COVID-19 
pandemic has further exacerbated these concerns 
through direct disease-related effects as well as indirect 
consequences such as reduced physical activity, 
prolonged inactivity, and lifestyle modifications [5-7].

Physical activity plays a crucial role in maintaining muscu-
loskeletal health, muscle strength, and functional capacity 
through complex interactions between the musculoskele-
tal and physiological systems [8]. However, restrictions 
imposed during the pandemic, together with the effects of 
COVID-19 infection itself, have been associated with 
decreased physical activity levels, reduced exercise 
tolerance, muscle weakness, fatigue, and impaired physi-
cal performance [5,6]. These impairments may limit an 
individual's ability to perform daily activities and negative-
ly affect overall quality of life.

Recent studies have reported a high prevalence of 
musculoskeletal manifestations among individuals follow-
ing COVID-19 infection, including muscle weakness, joint 
pain, myalgia, fatigue, and reduced physical function 
[3,9]. Furthermore, the severity of COVID-19 infection 
appears to be associated with the extent of subsequent 
musculoskeletal and functional impairments [10]. Despite 
growing international evidence, data regarding the impact 
of COVID-19 infection on musculoskeletal function and 
physical performance among adult patients in Bangla-
desh remain limited.

Therefore, this study was undertaken to assess the associ-
ation of COVID-19 infection with musculoskeletal function 
and physical performance among adult patients attending 
the Department of Physical Medicine and Rehabilitation, 
Bangabandhu Sheikh Mujib Medical University (BSMMU), 
Dhaka. The findings of this study may contribute to a better 
understanding of post-COVID musculoskeletal sequelae 
and provide evidence for the development of appropriate 
rehabilitation strategies for affected individuals.

METHODOLOGY
This hospital-based cross-sectional analytical study was 
conducted in the Department of Physical Medicine and Reha-
bilitation, Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, Bangladesh. The study period extended 
from July 2021 to June 2022. The aim was to evaluate the 
impact of COVID-19 infection on musculoskeletal function 
and physical performance among adult patients.

The study population included adult patients aged 18 
years and above with a history of confirmed COVID-19 
infection who attended the Department of Physical Medi-
cine and Rehabilitation during the study period. Patients 
were selected using a purposive sampling technique. A 
total of 155 participants were enrolled in the study based 
on predefined inclusion and exclusion criteria.

Patients with confirmed COVID-19 infection documented 
by RT-PCR or clinical diagnosis and who were at least four 
weeks post-acute infection were included in the study. 
Individuals with pre-existing musculoskeletal disorders 
such as rheumatoid arthritis, advanced osteoarthritis with 
functional limitation, neuromuscular diseases, history of 
stroke or other neurological conditions affecting mobility, 
severe psychiatric illness, pregnant women, and those 
who declined to participate were excluded from the study.

The severity of COVID-19 infection was classified accord-
ing to World Health Organization (WHO) clinical criteria. 
Mild cases were defined as symptomatic patients without 
evidence of pneumonia or hypoxia. Moderate cases 
included patients with clinical or radiological evidence of 
pneumonia with oxygen saturation (SpO2) ≥94% on room 
air. Severe cases were defined as patients with SpO2 
<94%, signs of respiratory distress, or those requiring 
hospitalization, oxygen therapy, or intensive care support.
Data were collected using a structured interviewer-admin-
istered questionnaire along with clinical and functional 
assessments. Musculoskeletal function was evaluated 
based on patient-reported symptoms including muscle 
pain, joint pain, stiffness, and functional limitations, 
supported by clinical examination. Muscle strength was 
assessed using a handgrip dynamometer, and the best of 
three measurements for each hand was recorded in 
kilograms. Physical performance was assessed using the 
Six-Minute Walk Test (6MWT) following standardized 
American Thoracic Society guidelines, and the total 
walking distance in meters was recorded. Fatigue was 
evaluated using the Fatigue Severity Scale (FSS), where 
a mean score of ≥4 indicated significant fatigue.

Data were analyzed using Statistical Package for Social 
Sciences (SPSS) version 25. Descriptive statistics were 
expressed as frequency, percentage, mean, and standard 
deviation. The Chi-square (χ²) test was used to assess 
the association between COVID-19 severity and muscu-
loskeletal outcomes. A p-value of less than 0.05 was 
considered statistically significant.
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Ethical approval for the study was obtained from the 
Institutional Review Board (IRB) of BSMMU. Written 
informed consent was obtained from all participants prior 
to data collection. 

RESULTS
A total of 155 adult patients with history of COVID-19 
infection attending BSMMU were included in the study. 
The results are presented below in structured tables with 
corresponding descriptions.

Socio-demographic characteristics of study participants 
Table 1 shows that the highest proportion of participants 
belonged to the 40–59 years age group (48.4%). Males were 
slightly higher than females (56.8% vs 43.2%). Regarding 
BMI, 42.6% were overweight, while 29.0% were obese.

Table 1: Socio-demographic characteristics of study partici-
pants (N=155)

Clinical characteristics of COVID-19 infection
Table 2 shows that the majority of participants had mild 
COVID-19 infection (39.4%), followed by moderate 
(37.4%) and severe cases (23.2%). Among clinical symp-
toms, fever (82.6%) and fatigue (74.2%) were the most 
common, followed by cough (68.4%), myalgia (55.5%), 
and dyspnea (41.9%).

Table 2: Clinical characteristics of COVID-19 infection 
(N=155)

Musculoskeletal symptomsafter COVID-19 infection
Table 3 shows that 72.3% of participants reported at least 
one musculoskeletal symptom after COVID-19 infection. 
The most common complaint was muscle weakness 
(61.9%), followed by joint pain (54.8%) and back pain 
(47.1%). Shoulder stiffness (38.7%), knee pain (35.5%), 
and hand grip weakness (33.5%) were also reported 
among a considerable proportion of participants.

Table 3: Musculoskeletal symptoms after COVID-19 
infection (N=155)

Muscle strength and physical performance 
Table 4 demonstrates reduced physical performance 
among participants. Mean handgrip strength was lower in 
females (19.6 ± 4.8 kg) compared to males (28.4 ± 6.2 
kg). The mean 6-minute walk distance was 412 ± 68 
meters, indicating reduced exercise capacity compared to 
normal expected values. The mean Fatigue Severity 
Scale score was 4.3 ± 1.2, suggesting moderate fatigue 
among the participants.

Table 4: Muscle strength and physical performance 
among participants

Functional impairment 
Table 5 shows a high prevalence of functional impairment 
among participants. Reduced muscle strength was 
observed in 63.2% of participants, while 58.1% had 
reduced walking capacity (<80% of predicted). Marked 
functional limitation (<60% of predicted) was found in 
21.3% of participants. Overall, moderate to severe fatigue 
was reported in 70.3% of the study population.

Characteristics Frequency 
(n) 

Percentage 
(%) 

Age group (years)   
20–39 51 32.9 
40–59 75 48.4 
≥60 29 18.7 
Gender   
Male 101 65.2 
Female 54 34.8 
BMI category   
Normal 44 28.4 
Overweight 66 42.6 
Obese 45 29.0 

Variables Frequency 
(n) 

Percentage 
(%) 

Severity of COVID-
19 

  

Mild 61 39.4 
Moderate 58 37.4 
Severe 36 23.2 
Common symptoms 
during infection 

  

Fever 128 82.6 
Fatigue 115 74.2 
Cough 106 68.4 
Myalgia 86 55.5 
Dyspnea 65 41.9 

Musculoskeletal 
symptoms 

Frequency 
(n) 

Percentage 
(%) 

Muscle weakness 96 61.9 
Joint pain 85 54.8 
Back pain 73 47.1 
Shoulder stiffness 60 38.7 
Knee pain 55 35.5 
Hand grip weakness 52 33.5 
Any musculoskeletal 
symptom 

112 72.3 

Variables Mean ± SD 

Handgrip strength (kg) 
 – Male 

28.4 ± 6.2 

Handgrip strength (kg) 
 – Female 

19.6 ± 4.8 

6-minute walk distance 
(meters) 

412 ± 68 

Fatigue Severity Scale 
 (FSS) score 

4.3 ± 1.2 
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Table 5: Functional impairment among study participants

COVID-19 severity and musculoskeletal outcomes 
Table 6 demonstrates a statistically significant association 
between COVID-19 severity and musculoskeletal 
outcomes. The prevalence of muscle weakness, reduced 
6-minute walk test (6MWT) performance, and severe 
fatigue increased progressively with increasing severity of 
COVID-19 infection. Patients with severe COVID-19 
showed the highest proportion of muscle weakness 
(80.6%), reduced 6MWT performance (80.6%), and 
severe fatigue (86.1%), compared to those with mild and 
moderate disease. The differences across severity 
groups were statistically significant for all outcomes (p < 
0.001).

Table 6: Association between COVID-19 severity and 
musculoskeletal outcomes

DISCUSSION
The present study demonstrated that musculoskeletal 
symptoms, reduced muscle strength, impaired physical 
performance, and fatigue were common among adults 
recovering from COVID-19 infection. More than two-thirds 
of the participants reported at least one musculoskeletal 
symptom, with muscle weakness and joint pain being the 
most frequent complaints. These findings are consistent 
with previous studies that reported a high prevalence of 
persistent musculoskeletal manifestations following 
COVID-19 infection, even among patients with mild to 
moderate disease [11,12].

Physical performance was notably affected in the study 
population. The mean six-minute walk distance was 
reduced, and more than half of the participants exhibited 
decreased walking capacity. Similar reductions in 
exercise tolerance and functional performance among 
post-COVID patients have been reported in earlier 

studies, indicating persistent limitations in physical 
functioning after recovery from acute infection[13,14]. 
Furthermore, reduced muscle strength was observed in a 
substantial proportion of participants, supporting 
evidence that COVID-19 may lead to prolonged muscle 
deconditioning and impaired functional capacity [15,16].

Fatigue was another prominent finding, with the majority 
of participants experiencing moderate to severe fatigue. 
Persistent fatigue has been consistently identified as one 
of the most common long-term sequelae of COVID-19 
and has been associated with reduced quality of life and 
limitations in daily activities [14, 17].

A significant association was observed between 
COVID-19 severity and adverse musculoskeletal 
outcomes. The prevalence of muscle weakness, reduced 
walking performance, and severe fatigue increased 
progressively from mild to severe disease categories. 
Similar findings have been reported in previous studies, 
where patients with more severe COVID-19 experienced 
greater functional impairment and poorer physical perfor-
mance during recovery [13,14].

The observed impairments may be attributed to systemic 
inflammation, prolonged inactivity, hospitalization, muscle 
deconditioning, and reduced physical activity during and 
after illness. Pandemic-related restrictions and sedentary 
lifestyles may have further contributed to worsening 
musculoskeletal health and physical performance [18-20].

Overall, the findings suggest that COVID-19 infection has 
a substantial impact on musculoskeletal function and 
physical performance, particularly among patients with 
severe disease. 

CONCLUSION
This study demonstrated a high prevalence of musculo-
skeletal symptoms and functional impairment among 
adult patients with a history of COVID-19 infection. 
Muscle weakness, joint pain, back pain, reduced muscle 
strength, impaired walking capacity, and moderate to 
severe fatigue were common findings. Physical perfor-
mance, as assessed by handgrip strength and the 6-min-
ute walk test, was notably reduced among the partici-
pants. Furthermore, the severity of COVID-19 infection 
was significantly associated with adverse musculoskele-
tal outcomes, with patients experiencing severe disease 
showing the greatest degree of muscle weakness, 
reduced exercise capacity, and fatigue. These findings 
highlight the substantial impact of COVID-19 on musculo-
skeletal function and physical performance and empha-
size the importance of early assessment, rehabilitation, 
and long-term follow-up of affected patients to improve 
functional recovery and quality of life.

Outcome Frequency 
(n) 

Percentage 
(%) 

Reduced muscle strength 98 63.2 
Reduced walking 
capacity (<80% 
predicted) 

90 58.1 

Marked functional 
limitation (<60% 
predicted) 

33 21.3 

Moderate to severe 
fatigue 

109 70.3 

Severity Muscle 
weakness 

n (%) 

Reduced 
6MWT n 

(%) 

Severe 
fatigue n 

(%) 

p-
value 

Mild 28 (45.9) 24 (39.3) 33 (54.1) <0.001 
Moderate 39 (67.2) 37 (63.8) 45 (77.6) <0.001 
Severe 29 (80.6) 29 (80.6) 31 (86.1) <0.001 
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