
O R I G I N A L  A R T I C L E Nr 2022;12 (1):09-16

9

SUMMARY
Background. Muscle and joint problems are recognized complications following acute 
infection of coronavirus infection. Long Covid is the recognized term now that is given 
to symptoms like fatigue, myalgia, respiratory and neurological problems that occur or 
persist in recovery phase.
Objective. The objective of the present study is to identify the long term musculo-
skeletal complications of SARS-CoV2 infection in a sample of 367 individuals and to 
analyze the relation between the intensity of these complications and severity of illness.
Methods. COVID PCR positive patients were enrolled in this study. COVID-19 
symptoms at the time of infection and musculoskeletal symptoms like fatigue, myalgia, 
arthralgia, muscle weakness, cracking or popping sound from joints and muscle stiff-
ness in recovery period were asked from patients. The intensity of these symptoms was 
also recorded for these symptoms. The data was described in frequency and percent-
ages mostly where P-value < 0.05 was considered significant.
Results. 187 hospitalized and 180 non hospitalized patients were analyzed in this 
study. Results showed that a quite large percentage of the enrolled patients suffered 
from fatigue (55%), myalgia (39%), arthralgia (25%), and muscle weakness (12%) 
during the 6 months following the confirmed date of COVID 19 infection. No rela-
tion between severity of COVID 19 infection and musculoskeletal complications was 
identified.
Conclusions. Most patients had at least one or more symptoms which emphasize the 
persistence of musculoskeletal problems after recovery from acute illness. The health-
care workers need to be vigilant about such problems and plan further steps such as 
providing rehabilitation for such individuals.
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BACKGROUND
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) belongs to a group of respiratory viruses that are 
responsible for a wide spectrum of problems related to the 
respiratory system and can cause mild, moderate or severe 
disease that may require mechanical ventilation. In addition 
to the respiratory system, coronavirus disease 2019 (COVID-
19) can also affect the neurological, musculoskeletal and
gastrointestinal systems (1). Musculoskeletal manifesta-
tions are common in patients with COVID-19. It is possible

that these symptoms, which include muscle weakness and 
arthralgia, are due in part to prolonged immobilisation (2).
Long-term effects of SARS-CoV-2 infection, including 
persistent fatigue, muscle dysfunction and dyspnoea, in 
people who were admitted to an intensive care unit are also 
referred to as post-intensive care syndrome (3). Patients 
who have mild to moderate symptoms can also have long-
term sequelae. Notably, individuals who are homebound 
tend to develop a sedentary lifestyle, and this physical 
inactivity leads to attenuated muscle and joint function (4).
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Social isolation and functional limitations contribute to the 
appearance of musculoskeletal symptoms like facial muscle 
pain and pain in joints, especially in patients who have 
autoimmune diseases such as rheumatoid arthritis, spon-
dyloarthropathy and systemic lupus erythematosus. More-
over, patients with fibromyalgia tend to develop exaggerat-
ed symptoms of fatigue, possibly due to stress and anxiety 
associated with these social restrictions (5). Thus, physio-
therapists must face both the complications of having fewer 
resources for physical therapy and patients’ limitations in 
performing the prescribed exercises. Patients recovering 
from SARS-CoV-2 infection may face both short- and long-
term complications (6).
Studies carried out in survivors of severe acute respirato-
ry syndrome showed reduced cardiorespiratory capacity, 
musculoskeletal limitations and reduced quality of life even 
after the end of the disease, which shows the need for reha-
bilitation to enable full recovery (7). Another study revealed 
that the majority of individuals who were previously affect-
ed by COVID-19 experienced persistence of at least one 
symptom. Patients were re-evaluated within three months 
after discharge, and it was found that many had on going 
fatigue and joint pain (8).
The persistent musculoskeletal symptoms in coronavirus 
survivors should be identified so that they can be addressed 
with proper rehabilitation (9). This study will help char-
acterise the long-term musculoskeletal complications in 
our population in relation to prior severity of illness. This 
research has important implications for addressing the 
long-term health issues of patients who were affected in 
this pandemic, as it could help ensure their proper care and 
complete recuperation. The long-term joint and muscular 
problems in long COVID have not been widely studied; 
thus, this study is a very powerful source of information.

MATERIALS AND METHODS
In this random consecutive cross-sectional study, patients 
who had symptomatic laboratory-confirmed SARS-
CoV-2 infection in the last 6 months were enrolled from 
31/12/2020 to 31/3/2021. Ethical approval was obtained 
from Shaikh Zayed Federal Postgraduate Medical Insti-
tute on, Lahore, Pakistan on 31/12/2020 (SZMC/inter-
nal/0093/2020) with respect of protocol of Helsinki. The 
patients who were not admitted were reached through 
social media, relatives and colleagues of healthcare work-
ers. The studied population was approached at different 
points in time during the 6 month recovery period after 
their positive PCR test for SARS-CoV-2. Informed consent 
was obtained from all patients, following which they were 
asked about their COVID symptoms, which were catego-

rised as mild (patients with mild respiratory symptoms of 
low-grade fever (< 100 °F), cough, flu), moderate (shortness 
of breath in addition to fever (> 100 °F), cough with or with-
out sputum, flu) or severe (respiratory failure, shock, multi-
organ dysfunction or requiring ventilation) (10). Patients 
were also asked about the presence of symptoms like myal-
gia (11), fatigue (12), arthralgia (13), muscle weakness (14), 
cracking/popping from joints and muscle stiffness. In addi-
tion, patients were asked to describe the intensity of their 
myalgia, fatigue, arthralgia and muscle weakness to the best 
of their understanding, and the severity of each of these 
symptoms was categorised as follows: none (no problem), 
mild (symptom is present, but infrequently (i.e., not on a 
daily basis), moderate (symptom present daily and exacer-
bated with exercise) and severe (persistent symptom that 
prevents the patient from doing routine activities). The data 
was carefully entered into a well-designed questionnaire. 
Patients were also asked about joint pain, and any joints 
that were swollen, warm, red and painful to touch without 
recent history of trauma or long-standing joint disorders 
were labelled as having arthritis. Patients reporting arthritis 
were asked whether they had already visited a doctor and 
received a diagnosis for this complaint, and those who had 
not were advised to see one immediately and were contacted 
later for their diagnosis. In addition, their treating physician 
was contacted to confirm the diagnosis.
Patient’s ≥ 20 years of age with a laboratory-confirmed case 
of COVID-19 in the last 6 months were included in the 
study. Patients who had had a positive PCR test for SARS-
CoV-2 within the last month or who had diabetes mellitus 
(15) for more than 10 years, a cerebrovascular accident (16) 
in their history or a known case of joint disorder (17) were 
excluded from the study. Data on age, hospital stay and time 
to recovery is presented as mean ± SD if normally distribut-
ed and median (IQR) otherwise. Data on age, gender, occu-
pation, severity of COVID-19, and symptoms like fatigue, 
myalgia, arthralgia, muscle weakness, cracking or popping 
sound in joints, muscle stiffness and arthritis is presented 
as frequencies and percentages. Pearson’s correlations were 
performed to determine whether the conditions listed above 
were associated with age, gender and severity of COVID-
19. A P-value of < 0.05 was considered statistically signifi-
cant. SPSS 25.0 was used for detailed analysis.

RESULTS
The demographic details of patients enrolled in this study 
are presented in table I. The mean age was 42.73 ± 15.84 
years, and the sample consisted of 48.3% women and 51.7% 
men. Information on participants’ age, gender, and occu-
pation and hospitalisation record is presented in tabulated 
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form (table I). There were more male participants, predom-
inantly of younger age group between 25 and 35 years 
of age, over half of them were employed and the majori-
ty were hospitalised for COVID-19 infection. Of the 367 
total patients, 187 were admitted to a care facility and 180 
were treated at home. The COVID-19 cases were defined as 
described in the methods section; of the total, 57% of survi-
vors had mild disease, 38% had moderate disease and 5% 
had severe disease at the time of illness.
Analysis of comorbidities according to organ involvement 
revealed that patients with disorders of the endocrine 
system such as diabetes of less than 10 years and thyroid 
dysfunction comprised 11% of the total study population. 
In addition, 8% had cardiovascular problems. Seventy-nine 
percent had no comorbidities at the time of question in 
regards to this research. When all of the rheumatological 
symptoms were grouped according to gender, it was noted 
that for mild fatigue, 29% of men and 28.8% of women 

were affected with this symptom during the recovery peri-
od. Regarding severe arthralgia and myalgia, 0.5% of men 
and 2%–3% of women were symptomatic in the next six 
months after infection. The details of all symptoms accord-
ing to gender are provided in table II.
Most of the patients in this study had some degree of fatigue 
and myalgia at some point in time during the convales-
cent phase of 6 months after SARS-CoV-2 infection. Over-
all, 15.3% reported persistent arthralgia and only 8.8% 
complained of muscle weakness. Of the studied population, 
55% had fatigue, 39% had myalgia, 25% had arthralgia 
and 12% had muscle weakness. Twenty-six percent of the 
patients who had mild COVID-19 had mild myalgia, while 
5.6% of those with severe COVID-19 had mild myalgia; 
thus, no correlation could be detected between COVID-
19 severity and mild myalgia symptoms. Similarly, 31% of 
patients with mild COVID-19 and 16% of patients with 
severe COVID-19 suffered from mild fatigue (table III a). 

Table I. Demographic details of study population.

Variables N % χ2-value P-value Mean ± SD
Occupation

None 79 22
Business 14 4
Employed 126 34
House Wife 54 15
Professional 94 26

Gender 10.14 0.001
Male 214 58.3
Female 153 41.7

Age (years) 83.26 42.73 ± 15.84
15-25 24 7
25-35 131 36
35-45 76 21
45-55 56 15
> 55 80 22

Hospitalized 0.134 0.715
No 180 49
Yes 187 51
Hospitalized Days

No Stay at Hospital 180 49 359.3 < .001
1-7 (one week) 12 3
8-14 (two week) 46 13
15-21 (three week) 96 26
22-28 (four week) 18 49
> 28 (more than one month) 15 4

This table gives the detail of participants based on their age group, gender, occupation, hospitalization and days of hospital stay if admitted.
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Table II. Rheumatological symptoms distributed according to gender.

Gender

Symptoms Male
n (%)

Female
n (%)

Total χ2-value (df) P-value

Myalgia 18.09 (3) < .001

None 149 (69.6) 75 (49.0) 224 (61.0)

Mild 43 (20.1) 43 (28.1) 86(23.4)

Moderate 21 (9.8) 32 (20.9) 53(14.4)

Severe 1 (0.5) 3 (2.0) 4 (1.1)

Total 214 (100) 153 (100) 367 (100)

Arthralgia 15.32 (3) .002

None 176 (82.2) 100 (65.4) 276 (75.2)

Mild 29 (13.6) 37 (24.2) 66 (18.0)

Moderate 8 (3.7) 11 (7.2) 19 (5.2)

Severe 1 (0.5) 5 (3.3) 6 (1.6)

Total 214 (100) 153 (100) 367 (100)

Fatigue 13.067 (3) .004

None 111 (51.9) 56 (36.6) 167 (45.5)

Mild 62 (29.0) 44 (28.8) 106 (28.9)

Moderate 37 (17.3) 49 (32.0) 86 (23.4)

Severe 4 (1.9) 4 (2.6) 8 (2.2)

Total 214 (100) 153 (100) 367 (100)

Muscle Weakness 8.88 (3) .031

None 197 (92.1) 128 (8.7) 325 (88.6)

Mild 15 (7.0) 17 (11.1) 32 (8.7)

Moderate 2 (0.9) 6 (3.9) 8 (2.2)

Severe 0 (0) 2 (1.3) 2 (0.5)

Total 214 (100) 153 (100) 367 (100)

Cracking or 
popping sound  

8.972 (3) .003

Absent 207 (96.7) 136 (88.9) 343 (93.5)

Present 7 (3.3) 17 (11.1) 24 (6.5)

Total 214 (100) 153 (100) 367 (100)

Joint stiffness 1.238 .266

Absent 201 (93.9) 139 (90.8) 340 (92.6)

Present 13 (6.1) 14 (9.2) 27 (7.4)

Total 214 (100) 153 (100) 367 (100)

Arthritis 0.699 (3) .403

Absent 212 (99.1) 150 (98.0) 362 (98.6)

Present 2 (0.9) 3 (2.0) 5 (1.4)

Total 214 (100) 153 (100) 367 (100)
The rheumatological problems are distributed according to male and female gender and percentages of these symptoms present in all the population is 
given in detail.



13Muscles, Ligaments and Tendons Journal 2022;12 (1)

R. GulzaR, T. e Haque MaHMud, a. RasHeed, et al.

Similar discrepancies were observed for other variables (i.e., 
arthralgia and muscle weakness). A cracking or popping 
sound in joints was observed in 7% of the individuals in 
the study; likewise, 7% experienced muscle stiffness during 
their recovery phase. No links could be established between 
the severity of disease and the problems of noisy joints and 
muscle stiffness. One percent of the studied population had 
developed arthritis (i.e., warm, red, painful and swollen 
joints). Of these five individuals, two had ankle joint arthri-
tis, one had arthritis in a single wrist joint, one had knee 

Table III. Association of Covid 19 case and musculoskeletal symptoms.

a)

COVID-19
Case

Myalgia Fatigue

None 
n (%)

Mild
n (%)

Moderate
 n (%)

Severe 
n (%)

None 
n (%)

Mild 
n (%)

Moderate
n (%)

Severe
n (%)

Mild 133 (63) 57 (27.0) 21 (10.0) 0 (0) 103 (48.8) 66 (31.3) 42 (19.7) 0 (45.5)

Moderate 81
(58.7)

28
(20.3)

27 (19.6) 2 (1.4) 59 (42.8) 37 (26.8) 35 (25.4) 7 (28.9)

Severe 10
(55.6)

1
(19.3)

5 (27.8) 2 (11.1) 5 (27.8%) 3 (16.7%) 9 (50.0%) 1 (23.4)

Total 224
(61.0)

86
(1.4)

53 (14.4) 4 (1.1) 167 (45.5) 106 (28.9) 86 (5.6) 8 (2.2)

χ2 -value = 31.26, p < .001 for Myalgia; χ2-value = 14.13, p = .028 for Fatigue; χ2 -value = 21.13, p = .002 for Arthralgia; χ2-value = 52.62, p < .001 for 

Muscle Weakness.

b)

COVID-19
Case

Arthralgia Muscle Weakness

None 
n (%)

Mild 
n (%)

Moderate
 n (%)

Severe
 n (%)

None 
n (%)

Mild
n (%)

Moderate
n (%)

Severe
n (%)

Mild 159 (75.4) 44
(20.9)

7 (3.3) 1 (5) 192
 (91.0)

19
 (9.0)

0 (0) 0 (0)

Moderate 106
(76.8)

19
(13.8)

9 (6.5) 4 (2.9) 118
(85.5)

12
(8.7)

8 (5.8) 0 (0)

Severe 11 (61.6) 3 (16.7) 3 (16.7) 1 (5.6) 15 (83.3) 1 (5.6) 0 (0) 2
(11.1)

Total 276 (75.2) 66 (18.0) 19 (5.2) 6 (1.6) 325 (88.6) 32 (8.7) 8 (2.2) 5 (5)

arthritis and one developed arthritis of all small joints of 
both hands (table III b).
Two patients with severe myalgia had moderate COVID-19 
and two had severe COVID-19, suggesting that the intensi-
ty of myalgia symptoms is not directly related to the sever-

ity of COVID-19 (tables III, IV). Pearson’s correlation 
was performed to measure associations between COVID-
19 severity and the intensity of musculoskeletal symp-
toms (table V). Notably, of the eight patients with severe 
fatigue, seven had moderate and one had severe COVID-
19. Arthritis was found in only five patients (p = 0.699). 
These patients were followed long term (for 6 months after 
COVID-19) and it was discovered that the patient with 
swelling of the small joints of the hand had developed rheu-
matoid arthritis, one of the patients with ankle arthritis had 

actually experienced a gout episode for the first time (iden-
tified by synovial aspirate) and the patient with swelling of 
the knee joint was told by his doctor that it was due to his 
osteoarthritis precipitated by recent strenuous exercise. No 
cause could be identified for the patient with wrist swell-
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Table IV Association between Cracking/popping of joints, Muscle stiffness and Arthritis to severity of Covid 19 illness.

Covid 19 case Cracking/ Popping of joints Muscle Stiffness Arthritis
Present Absent Present Absent Present Absent

Mild 202 (95.7%) 9 (4.3%) 198 (93.8%) 13 (6.2%) 209 (99.1%) 2 (0.9%)

Moderate 1.26 (91.3%) 12 (8.7%) 127 (92.0%) 11 (8.0%) 136 (98.6%) 2 (1.4%)

Severe 12 (8.7%) 3 (16.7) 15 (83.3%) 3 (16.7%) 17 (94.4%) 1 (5.6%)

Total 343 (93.5%) 24 (6.5%) 340 (92.6%) 27 (7.4%) 36 (98.6%) 5 (4%)
This table demonstrates the symptoms of rheumatological disease spectrum like cracking or popping sound from joints, muscle stiffness and arthritis with 

the severity of Covid 19 infection.

Table V. Pearson correlation between Covid 19 symptoms and musculoskeletal problems.

Musculoskeletal 
symptoms

Myalgia Arthralgia Fatigue Muscle 
Weakness

Muscle 
stiffness

Cracking/ 
popping sound 
from joints

Arthritis

Pearson 
Correlation value

31.260* 14.131* 21.134* 52.622* 2.808** 5.856* 2.633**

*P-value < 0.05; **P-value > 0.05.

ing or the second patient with ankle joint swelling, both of 
which resolved with a few weeks of non-steroidal anti-in-
flammatory drug intake. Overall, a random distribution 
of symptoms was seen based on patients’ perception of 
their disease.

DISCUSSION
This study shows that many people who were affected by 
COVID-19 had persistence of musculoskeletal symptoms 
and continued to suffer from fatigue, myalgia, arthral-
gia and muscle weakness during their recovery, which had 
huge impact on their lives. Some had muscle stiffness and a 
popping/cracking sound coming from their joints; in addi-
tion, though rare, some patients developed arthritis lead-
ing to functional limitation. Arthritis may result from this 
viral infection itself or from an unidentified problem; to 
our knowledge, this has not yet been studied in COVID-19 
patients. These musculoskeletal symptoms should be identi-
fied and addressed carefully to build patient confidence and 
meet their rehabilitation needs in order to prevent muscle 
wasting from prolonged disuse. Moreover, it is important to 
recognise the long-term implications of these symptoms and 
address these complications to improve patients’ quality of 
life during the current pandemic, which can be challenging. 
Previous studies have reported the persistence of fatigue 
in 52.3% and 55% of patients at 2 and 6 months after 
initial SARS-CoV-2 infection, respectively (18); these find-
ings are similar to our finding that 55% of patients expe-
rienced fatigue in the 6 months after COVID-19 diagno-

sis. The prevalence of myalgia was reported to be 19% in 
a previous article (2), while the current study reported a 
rate of 38%. Halpin et al. recently reported the results of 
a structured telephone interview about symptoms after the 
acute infection phase in which 100 patients were evaluated 
approximately 48 days after discharge from the hospital; in 
their study, fatigue was the most commonly reported symp-
tom, with 72% of those who were in the ICU and 60.3% of 
those admitted to a ward reporting fatigue (19). Lechien et 
al. also reported on 417 COVID-19 patients from 12 Euro-
pean hospitals and found myalgia in 246 and arthralgia in 
129 of these patients (20). Jacob et al. reported musculo-
skeletal symptoms in greater than 50% of patients, with the 
prevalence of fatigue ranging from 8% to 47% and high-
er values for arthralgia/myalgia symptoms 50% and 59% 
respectively. The prevalence of musculoskeletal symptoms 
in studies from Europe reached high values of approximate-
ly 50% (21).
The pathophysiology behind the development and 
persistence of these symptoms is largely unknown. Howev-
er, systemic inflammation has been studied in the context 
of bone and joint tissue physiology in patients with active 
COVID-19. The cytokines that might have a role in 
decreased formation and destruction of bone and joints, 
respectively, include CXC motif chemokine ligand 10 
(CXCL10), interleukin (IL)-17 and tumour necrosis factor 
alpha (TNF-α), which lead to a net reduction in bone 
mineral density. IL-1β, IL-6 and TNF-α cytokines cause 
chondrolysis, resulting in arthralgia in elderly. Additionally, 
IL-1β, IL-17 and TNF-α are thought to promote inflamma-
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tion in tendons, resulting in impaired matrix remodelling 
and possible exacerbation of degenerative tendon disorders 
(22, 23). Muscular and neuropathic pain can result from a 
direct effect of viral proteins, macrophages circulating in the 
blood and effects on sensory nerve endings in addition to 
systemic inflammatory markers (24). Notably, the important 
role played by human leukocyte antigen (HLA) molecules in 
the immune response, especially through peptide presenta-
tion of the pathogen responsible for causing disease, and the 
huge molecular variability of HLA alleles in human popu-
lations could be responsible for the differences in severity 
of infection and patients’ symptoms following coronavirus 
infection (25). These changes in the body may lead to long-
term effects and prolongation of musculoskeletal symptoms.
Interestingly, few patients coming to out-patient clin-
ic presented biological abnormalities like increased C-re-
active protein and, in rare instances, scarce infection on 
chest computed tomographic scan. Whereas nasopharyn-
geal PCR can still be positive even 30 days after symptom 
onset (26), a previous study reported that approximately 
60 days after onset of the first COVID-19 symptom, only 
13% of the previously hospitalised COVID-19 patients 
were completely free of any COVID-19-related symptom: 
32% had 1 or 2 symptoms and 55% had 3 or more (27). 
A randomised controlled trial of 133 patients with SARS 
demonstrated that a 1.5-month course of an aerobic and 
resistance training program consisting of 1- to 1.5-hour 
sessions 5 times per week could improve strength and func-
tion of muscle and joints (28). This post-COVID-19 entity is 
worth addressing: we are facing an unprecedented pandem-
ic, and suddenly, many who were affected at the same time 
are seeking care for what might otherwise be considered a 
chronic fatigue syndrome.
Limitations of this study include the small sample size, 
which could lead to alteration in results. In addition, 
because the findings are scored, as mild moderate or 
severe, based solely on patients’ assessment of their symp-
tom severity, the problems are subject to their feelings and 
emotional stresses. Lack of availability of hospital record 
charts to assess the severity of COVID-19 during each 
patient’s hospital stay is a further limitation. The possibili-

ty of undetected pre-COVID abnormalities in the patients, 
lack of knowledge about SARS-CoV-2 variants, the exclu-
sion of some patients with severe comorbidities and the 
absence of documentary evidence are additional limitations 
of this study.

CONCLUSIONS
Here, we conclude that more than half of COVID-19 patients 
have persistent musculoskeletal symptoms that require 
special attention (i.e., physical rehabilitation) while main-
taining social isolation; this will require physical therapists 
working outside the hospital to provide treatment measures 
in accordance with COVID restrictions. Early post-acute 
evaluation of symptoms and their impact on function is 
necessary to plan community-based services like post-acute 
medical, psychological and physical services to enable full 
recovery and ensure patients’ early return to work.

FUNDINGS
None.

DATA AVAILABILITY
The data in CSV file will be available on request.

CONTRIBUTIONS
All authors: ethical approval, data collection and research
writing.

ACKNOWLEDGEMENTS
Dr. Muhammad Abiodullah: Associate professor Chair-
man Department of Educational Research and Evaluation 
University of Punjab Lahore, Pakistan.

CONFLICT OF INTERESTS
The authors declare that they have no conflict of interests.

REFERENCES
1. Nicola M, Alsafi Z, Sohrabi C, et al. The socio-economic impli-

cations of the coronavirus pandemic (COVID-19): A review. 
Int J Surg 2020;78:185–93.

2. Abdullahi A, Candan SA, Abba MA, et al. Neurological and 
musculoskeletal features of COVID-19: A systematic review 
and meta-analysis. Front Neurol 2020;11:687.

https://linkinghub.elsevier.com/retrieve/pii/S1743-9191(20)30316-2
https://doi.org/10.3389/fneur.2020.00687


16 Muscles, Ligaments and Tendons Journal 2022;12 (1)

Musculoskeletal Symptoms in COVID Recovery

3. Hall G, Laddu DR, Phillips SA, Lavie CJ, Arena R. A tale of 
two pandemics: How will COVID-19 and global trends in 
physical inactivity and sedentary behavior affect one another? 
Prog Cardiovasc Dis 2021;64:108–10.

4. Falvey JR, Krafft C, Kornetti D. The essential role of home- 
and community-based physical therapists during the COVID-
19 pandemic. Phys Ther 2020;100(7):1058–61.

5. Misra DP, Agarwal V, Gasparyan AY, Zimba O. Rheuma-
tologists’ perspective on coronavirus disease 19 (COVID-
19) and potential therapeutic targets. Clin Rheumatol 
2020;39(7):2055–62.

6. Hamid S, Mir MY, Rohela GK. Novel coronavirus disease 
(COVID-19): a pandemic (epidemiology, pathogene-
sis and potential therapeutics). New Microbes New Infect 
2020;35(100679):100679.

7. Hui DSC, Wong KT, Antonio GE, Tong M, Chan DP, Sung 
JJY. Long-term sequelae of SARS: physical, neuropsychiat-
ric, and quality-of-life assessment. Hong Kong Med 2009;15 
Suppl 8:21–3.

8. Carfì A, Bernabei R, Landi F, Gemelli Against COVID-19 
Post-Acute Care Study Group. Persistent symptoms in patients 
after acute COVID-19. JAMA 2020;324(6):603–5. 

9. Halpin SJ, McIvor C, Whyatt G, et al. Postdischarge symptoms 
and rehabilitation needs in survivors of COVID-19 infection: 
A cross-sectional evaluation. J Med Virol 2021;93(2):1013–22.

10. Miró J, de la Vega R, Solé E, et al. Defining mild, moderate, 
and severe pain in young people with physical disabilities. 
Disabil Rehabil 2017;39(11):1131–5.

11. Medscape.com. Coronavirus Disease 2019 (COVID-19) Clini-
cal Presentation. Available from: https://emedicine.medscape.
com/article/2500114-clinical. Last access date: 12/14/2021.

12. Wang XS, Zhao F, Fisch MJ, et al. Prevalence and characteris-
tics of moderate to severe fatigue: a multicenter study in cancer 
patients and survivors: Moderate to Severe Patient-Reported 
Fatigue. Cancer 2014;120(3):425–32.

13. Kapstad H, Hanestad BR, Langeland N, Rustøen T, Stavem K. 
Cutpoints for mild, moderate and severe pain in patients with 
osteoarthritis of the hip or knee ready for joint replacement 
surgery. BMC Musculoskelet Disord 2008;9(1):55.

14. Harris-Love MO, Shrader JA, Koziol D, et al. Distribution 
and severity of weakness among patients with polymyositis, 
dermatomyositis and juvenile dermatomyositis. Rheumatology 
(Oxford) 2009;48(2):134–9.

15. Kharroubi AT, Darwish HM. Diabetes mellitus: The epidemic 
of the century. World J Diabetes 2015;6(6):850–67.

16. Yew KS, Cheng EM. Diagnosis of acute stroke. Am Fam Physi-
cian 2015;91(8):528–36.

17. Senthelal S, Li J, Goyal A, Bansal P, Thomas MA. Arthritis. In: 
StatPearls. Treasure Island (FL): StatPearls Publishing, 2021.

18. Marquez N, Ward JA, Parish K, Saloner B, Dolovich S. 
COVID-19 incidence and mortality in federal and state prisons 
compared with the US population, April 5, 2020, to April 3, 
2021. JAMA 2021;326(18):1865–7.

19. Moreno-Pérez O, Merino E, Leon-Ramirez J-M, et al. Post-
acute COVID-19 syndrome. Incidence and risk factors: A 
Mediterranean cohort study. J Infect 2021;82(3):378–83.

20. Cipollaro L, Giordano L, Padulo J, Oliva F, Maffulli N. Muscu-
loskeletal symptoms in SARS-CoV-2 (COVID-19) patients. J 
Orthop Surg Res 2020;15(1):178.

21. Jacobs LG, Gourna Paleoudis E, Lesky-Di Bari D, et al. 
Persistence of symptoms and quality of life at 35 days 
after hospitalization for COVID-19 infection. PLoS One 
2020;15(12):e0243882.

22. Disser NP, De Micheli AJ, Schonk MM, et al. Musculo-
skeletal consequences of COVID-19. J Bone Joint Surg Am 
2020;102(14):1197–204.

23. Vaishya R, Jain VK, Iyengar KP. Musculoskeletal manifestations 
of COVID-19. J Clin Orthop Trauma 2021;17:280–1.

24. Widyadharma IPE, Sari NNSP, Pradnyaswari KE, et al. Pain as 
clinical manifestations of COVID-19 infection and its manage-
ment in the pandemic era: a literature review. Egypt J Neurol 
Psychiatr Neurosurg 2020;56(1):121.

25. Migliorini F, Torsiello E, Spiezia F, Oliva F, Tingart M, Mafful-
li N. Association between HLA genotypes and COVID-19 
susceptibility, severity and progression: a comprehensive review 
of the literature. Eur J Med Res 2021;26(1):84.

26. Davido B, Seang S, Tubiana R, de Truchis P. Post-COVID-19 
chronic symptoms: a postinfectious entity? Clin Microbiol 
Infect 2020;26(11):1448–9.

27. Goërtz YMJ, Van Herck M, Delbressine JM, et al. Persistent 
symptoms 3 months after a SARS-CoV-2 infection: the post-
COVID-19 syndrome? ERJ Open Res 2020;6(4):00542–2020.

28. Lau HM, Ng GY, Jones AY, Lee EW, Siu EH, Hui DS. A 
randomised controlled trial of the effectiveness of an exercise 
training program in patients recovering from severe acute 
respiratory syndrome. Aust J Physiother 2005;51(4):213-9.

https://linkinghub.elsevier.com/retrieve/pii/S0033-0620(20)30077-3
https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzaa069
https://dx.doi.org/10.1007/s10067-020-05073-9
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32322401/
http://www.hkmj.org/abstracts/v15n6s8/21.htm
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.12603
https://doi.org/10.1002/jmv.26368
https://www.tandfonline.com/doi/abs/10.1080/09638288.2016.1185469
https://doi.org/10.1002/cncr.28434
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-9-55
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/ken441
https://www.wjgnet.com/1948-9358/full/v6/i6/850.htm
https://www.aafp.org/link_out?pmid=25884860
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2021.17575
https://linkinghub.elsevier.com/retrieve/pii/S0163-4453(21)00009-8
https://josr-online.biomedcentral.com/articles/10.1186/s13018-020-01702-w
https://dx.plos.org/10.1371/journal.pone.0243882
https://doi.org/10.2106/JBJS.20.00847
https://linkinghub.elsevier.com/retrieve/pii/S0976-5662(21)00145-4
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/33390724/
https://eurjmedres.biomedcentral.com/articles/10.1186/s40001-021-00563-1
https://linkinghub.elsevier.com/retrieve/pii/S1198-743X(20)30436-5
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/33257910/
https://linkinghub.elsevier.com/retrieve/pii/S0004-9514(05)70002-7
https://emedicine.medscape.com/article/2500114-overview



