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ABSTRACT

Background and Objectives: Musculoskeletal pains due to COVID-19 have disrupted the daily
activities of infected people. Investigating these complications can give us more information to
diagnose and treat patients early. This study aims to investigate the effects of this virus on the
incidence of musculoskeletal disorders in students or employees with COVID-19 at Iran University
of Medical Sciences (IUMS), using the Extended Nordic Musculoskeletal Questionnaire (ENMQ).

Methods: This cross-sectional questionnaire-based study was conducted in 2021 on 107
people. The study participants were selected by convenience sampling from students and
employees at [UMS. The inclusion criteria were testing positive for COVID-19, confirmed by
a physician, and at least three weeks passed since the onset of symptoms. The exclusion criteria
were having a history of an accident or events influencing the musculoskeletal system and being
reluctant to participate in the study. We used a researcher-made questionnaire and ENMQ for
data collection. Musculoskeletal disorders before infection and the incidence or worsening of
these problems after infection were also recorded using ENMQ. Data were analyzed in SPSS
software, version 26, using the Mann-Whitney U test and the Kruskal-Wallis test.

Results: The highest pain frequencies before COVID-19 were in the shoulders, knees, and back, in
this order. Also, the highest pain frequencies after COVID-19 were in the back, neck, shoulders, and
leg, in this order. According to the study results, most patients had low pain in their back, mild pain
in their neck and back, and severe pain in their knees before being infected with COVID-19. After
the COVID-19 infection, low pain in the knee and mild and severe pain in the back were observed
in most patients. In assessing the “pain impact on the functioning* before COVID-19, the highest
effects on daily activities were found in the back, neck, and pelvis, in this order. After the COVID-19
infection, the daily activities related to the back, neck, shoulders, and pelvis were reduced.

Conclusion: Based on this study, the difference in right elbow function by gender, the
difference in the intensity of right elbow pain by age, the difference in the intensity of ankle
and finger pain, and the difference in the function of ankle and fingers on both sides by age
before and after suffering from coronavirus were the significant variables of this research.
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ﬁ What is “already known” in this topic:

COVID-19 primarily occurs as a respiratory disease or upper respiratory tract infection. This disease can also
show many symptoms outside the lungs, such as digestive problems, kidney and liver damage, chest pain, eye
inflammation, neurological and skin complications, or even cause Guillain-Barré syndrome. Findings show that
myalgia is one of the common clinical features of COVID-19. Other musculoskeletal manifestations of COVID-19
were rarely described early in the disease, but as the global number of patients increased, reports of musculoskel-
etal symptoms increased. 1o date, increasing reports of neurological, muscular and rheumatology complications

related to this virus exists.

—» What this article adds:

The use of the ENMQ in this research due to its comprehensive features in identifying the location of the injury,
the type of injury and the impact of musculoskeletal injuries on daily activities, helps a lot in achieving the goals

of the study.

1. Introduction

OVID-19 refers to the disease caused by

the SARS-CoV-2 virus, and its first case

was reported in China in December 2019

[1]. This disease is transmitted through

droplets of saliva, eyes, and the nose of hu-
mans, and respiratory complications are one of its main
symptoms. COVID-19 clinical manifestations vary from
no symptoms to acute respiratory distress syndrome
(ARDS) and disruptions to the body’s internal organs.
Since the function of each body organ relies on the re-
spiratory system to work efficiently, any disruption to
the respiratory system leads to the dysfunction of other
organs in the body [2-4]. The non-specific symptoms
of this disease include fatigue, muscle pain, fever, and
headache. Most patients recover completely after expe-
riencing these symptoms for one week or two, but severe
cases require hospitalization [5]. Additionally, prolonged
hospitalization, home quarantines, and social distancing
reduce physical activities and muscular volume, result-
ing in musculoskeletal system dysfunction [6].

The coronavirus can spread through the bloodstream
or endothelium, causing infection in all tissues having
the Angiotensin-Converting Enzyme 2 (ACE2) receptor,
such as the heart and brain. An elevated Creatine Kinase
(CK) level during COVID-19 infection confirms the
muscular involvement in this disease. Thus, the muscu-
loskeletal system can also be affected by the infection
[7]. Numerous studies are recently investigating the ef-
fects of COVID-19 on the neural and musculoskeletal
systems. The presence of musculoskeletal symptoms,
especially among middle-aged and elderly patients, in-

dicates that inflammatory reactions have overcome the
anti-inflammatory effects of the drugs prescribed [8].
The primary symptoms of musculoskeletal involvement
that may appear in COVID-19 patients include arthral-
gia, myalgia, chronic fatigue, and joint swelling. Most
symptoms are due to inflammatory or immunological
responses of the body to the coronavirus [8, 9]. These
complications can stop the patient from doing daily ac-
tivities, resulting in poor quality of life [10].

Concerning disruptions to daily activities after mus-
culoskeletal pains caused by COVID-19, investigation
of these complications can provide us with more infor-
mation to diagnose and treat patients early. After the
pandemic, many works, including the scientific and re-
search services of universities, were carried out on a vir-
tual platform. In addition to its advantages, this type of
education may also cause problems, one of which is the
possibility of more involvement of professors, students,
and employees of universities with musculoskeletal dis-
orders. Therefore, considering the importance of this
part of society and their health, we decided to investigate
the effects of COVID-19 on the incidence of musculo-
skeletal disorders in students or employees at Iran Uni-
versity of Medical Sciences using the extended nordic
musculoskeletal questionnaire (ENMQ). The results of
this study can be used for properly planning rehabilita-
tion interventions.

2. Materials and Methods

This cross-sectional questionnaire-based study was
conducted in 2021 on students and employees of Iran
University of Medical Sciences to investigate COVID-19
outcomes on the incidence of musculoskeletal disorders
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using ENMQ. This research has been approved by the
Ethics Committee of Iran University of Medical Scienc-
es under the ethical code of IR.IUMS.REC.1400.267.
Considering the confidence level of 0.05 and the test
power of 80%, the sample size was 107. Study partici-
pants were selected by the convenience sampling meth-
od from students and employees working at Schools of
Public Health, Nursing and Midwifery, Medicine, Allied
Medical Sciences, Pharmacy, Rehabilitation Sciences,
Health Management and Information Sciences, Behav-
ioral Sciences, and Mental Health, Iranian Traditional
Medicine, and Advanced Technologies in Medicine. The
inclusion criteria were testing positive for COVID-19 as
confirmed by the physician, and at least three weeks had
passed since the onset of symptoms. The exclusion crite-
ria were having a history of an accident or events influ-
encing the musculoskeletal system and being reluctant to
participate further in the study.

In this study, two questionnaires were used for data col-
lection. Given the availability of the list of students and
employees infected with COVID-19, and after obtaining
their written consent forms, their demographic informa-
tion, such as age, gender, height, weight, the dominant
limb, marital status, education, etc., was recorded in the
researcher-made questionnaire. The existence of muscu-
loskeletal disorders before infection and the incidence
or worsening of these problems after infection was also
recorded using ENMQ. Translation, customization, face
validity, and test-retest reliability of the ENMQ Per-
sian version were evaluated by Mokhtarinia et al. [11].
ENMQ investigates “pain frequency”, “pain severity”,
and “pain impact on the functioning” of the axial skel-
eton, and upper and lower limbs. In ENMQ, the “pain

EEINNT3

severity” is reported by “low pain”, “mild pain”, and

Table 1. Demographic information of the participants

2022, Volume 5

“severe pain”, and the “pain impact on the functioning”
is expressed by “very low impact”, “moderate impact”,
and “high impact.”The study data were analyzed in SPSS
using non-parametric statistical methods at P<0.05. The
Mann-Whitney U test was used to compare “pain sever-
ity” and “pain impact on the functioning” in participants
by gender. Moreover, the Kruskal-Wallis test was used
to evaluate the relation between COVID-19 and “pain
severity” and “pain impact on the functioning” by age
and education of participants.

3. Results

In this cross-sectional study, 107 patients who recovered
from COVID-19 were evaluated. Of these patients, 51
were females with Mean+SD age of 40.73+11.02 years,
and 56 were males with Mean+SD age of 40.29+10.57
years. The minimum age of participants (n=1) was 21,
and the maximum age of participants (n=1) was 78. To
evaluate the effect of age on the incidence of musculo-
skeletal complications, participants were divided into
three young (20-35 y), middle-aged (35-50 y), and elder-
ly (>50 y) groups. The effect of education level on these
complications was also investigated. The demographic
information of participants is presented in Table 1.

According to the results of this study, 86 patients
(79.2%) recovered within less than 5 weeks. The short-
est recovery duration after infection was one week in
14.9% of participants, and the longest recovery dura-
tion was two weeks in 22.4% of participants. Musculo-
skeletal pain was also observed in 37.7% of vaccinated
participants (Table 2).

Variables Groups Females Males No. (%)
Young 17 20 37(34.5)
Age groups Middle-aged 26 27 53(49.5)
Elderly 8 9 17(15.8)
Under diploma 5 9 14(13.1)
Diploma and Associate Degree 16 13 29(27.1)
Education
BSc and MSc 23 27 50(46.7)
PhD and MD 7 7 14(13.1)
Single 13 14 27(25.2)
Married 31 39 70(65.4)
Marital status Divorced 3 2 5(4.6)
Widowed 4 1 5(4.6)
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Table 2. Clinical information of the participants

Variables Groups No. (%)
1 week 16(14.9)
2 weeks 24(22.4)
Recovery duration 3 weeks 22(20.5)
4 weeks 23(21.4)
5 weeks and above 21(19.6)
Vaccination Yes 81(75.7)
No 26(24.2)
Sinopharm 46(42.9)
AstraZeneca 28(26.1)
Vaccine type Sputnik V 5(4.6)
Barekat 2(1.8)
None 26(24.2)
Yes 42(39.2)
Post-vaccination musculoskeletal pain No 39(36.4)
No vaccinated 26(24.2)

In this study, the highest pain frequencies before CO-
VID-19 were reported in the shoulders, knees, and back,
in that order. Similarly, the highest pain frequencies after
COVID-19 were reported in the back, neck, shoulders,
and leg, in this order. According to this study, most pa-
tients had low pain in their back, mild pain in their neck
and back, and high pain in their knees before being in-
fected with COVID-19. After the COVID-19 infection,
low pain in the knee and mild and severe pain in the back
was observed in most patients. In assessing the “pain im-
pact on the functioning® before COVID-19, the highest
effects on daily activities were found in the back, neck,
and pelvis, in this order. After the COVID-19 infection,
the daily activities related to the back, neck, shoulders,
and pelvis were reduced.

To better evaluate the effect of COVID-19 on “pain se-
verity* and “pain impact on the functioning”, the “after
minus before” difference was used. In Table 3, the areas
involved are given in terms of the highest and lowest
differences in “pain severity* and “pain impact on the
functioning.”

4. Discussion

Based on the results obtained from ENMQ, before
COVID-19, the highest pain frequencies were found
in the right shoulder, right knee, and back, in this or-
der. Similarly, the highest pain frequencies after COV-
ID-19 were observed in the back, neck, right shoulder,
and left leg, in this order. In assessing “pain severity”

and “pain impact on the functioning”, a significant dif-
ference was only seen in the right elbow. However, in
assessing these variables based on age groups and edu-
cation, the highest statistical differences were found in
various areas of the lower limbs.

Musculoskeletal complications in patients who recov-
ered from COVID-19 are not far from expected, given the
prolonged immobility and home quarantines [12]. Since
the patients studied complained of pain in various body
organs before the infection, the difference between “pain
severity” and “pain impact on functioning” was used to
assess the effects of being infected with COVID-19. Ac-
cording to Sagat et al. study in Riyadh (Saudi Arabia), the
prevalence of low back pain (LBP) increased from 38.8%
before the quarantine to 43.8% after the quarantine. In
addition, the LBP severity was significantly increased.
According to their results, the patients had pain in their
backs, necks, shoulders, chests, and legs after the quar-
antine, and a significant relationship was found between
the LBP and the duration of sitting [13]. However, in this
study, there was no significant difference between the
incidence of LBP before and after COVID-19. In addi-
tion, there was no significant difference in “pain severity”
before and after COVID-19 among females and males.
However, only musculoskeletal complications were ex-
amined in the present study. In Abdullahi et al. study, the
prevalence of neurological and musculoskeletal manifes-
tations was 35% for smell impairment, 33% for taste im-
pairment, 19% for myalgia, 12% for headache, 10% for
back pain, 10% for dizziness, 3% for acute cerebrovascu-
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Table 3. Areas involved based on the greatest and lowest difference in “pain severity” and “pain impact on the functioning” before and

after COVID-19 infection

Education

Age groups

Gender

BSc and PhD and
MD

Diploma
and Associ-

MSc

ate Degree

Under
diploma

Elderly
(>50y)

Middle-aged
(35-50y)

Young
Male (20-35y)

Female
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*P: Pain severity, F: Pain impact on the functioning.
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lar disease, and 2% for impaired consciousness [4]. Gen-
erally, two hypotheses have been proposed to explain the
incidence of neurological and musculoskeletal symptoms
in COVID-19 patients. The first assumption is that the
peripheral nerves are infected with the virus entering the
central nervous system through the bloodstream, infected
endothelial cells, leukocytes, or retrograde nerve path-
ways. The second assumption is the systemic hypoxia of
the body following pneumonia caused by the virus [14].

The body’s inflammatory response to COVID-19 trig-
gers systemic inflammatory reactions that impact many
other organs in the body, such as the musculoskeletal
system. Studies have shown that COVID-19 infection
increases cytokines and signaling molecules, such as
interferon-gamma type 1, interleukin-1 beta (IL-1B), in-
terleukin-6 (IL-6), IL-8, IL-18, and tumor necrosis fac-
tor a. The excessive increase of inflammatory cytokines
and C-reactive protein (CRP) during the disease process
is called cytokine storm (CS), a characteristic of CO-
VID-19 patients. This phenomenon reduces the body’s
adaptive immunity against COVID-19 infection, conse-
quently resulting in tissue collapse and a decrease in mus-
cle protein synthesis [15]. Overproduction of IL-6 during
CS can cause myalgia. CS can also cause arthralgia in
affected patients. Therefore, there is a direct relationship
between myalgia and arthralgia in COVID-19 patients
[4, 16]. Studies have shown that, in patients with severe
involvement, hypoxia in skeletal muscles can lead to my-
algia, excess lactic acid formation, low pH level (muscle
cramps), or other related complications. The excessive
lactic acid formation can be another reason for myalgia.
In addition, under chronic hypoxia conditions, the protein
metabolism of skeletal muscles is negatively affected,
which also contributes to the exacerbation of primary
musculoskeletal symptoms [15]. Changes in laboratory
parameters, such as a reduction in the number of lympho-
cytes and an increase in CRP, D-dimers, IL-6, and cardiac
ferritin and troponin, may directly or indirectly affect the
prognosis of COVID-19 patients [17]. However, more
research is needed to explain the mechanism of musculo-
skeletal pathophysiology.

In the case of long-term infection with COVID-19,
males are more inclined to mortality, while females
become more prone to infection complications [18].
In Muge et al. study, post-COVID-19 musculoskeletal
pain was much more prevalent in females than in males.
They attributed this finding to the higher level of health
anxiety and the lower pain threshold in females than
males. Also, it was observed that anxiety has a direct
relationship with musculoskeletal symptoms in both
genders [19]. In the present study, despite no significant
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correlation in the post-COVID-19 of pain severity, fe-
males had more pain in their lower limbs than males.
In contrast, the pain severity in lower limbs was nearly
equal in both genders. Celenay et al. found that people
who stayed at home during the COVID-19 pandemic
had more musculoskeletal complaints, especially in the
spine than those who continued to work. They attributed
this finding to prolonged sitting and reduced physical
activities. Although they did not mention the pain dis-
tribution by gender, in the present study, the post-CO-
VID-19 neck pain was significantly higher in females
than in males [20].

Fallon et al. investigated the effects of home quaran-
tines in the United Kingdom on individuals with chronic
pain relative to a healthy control group [21]. Accord-
ing to their results, people with chronic pain reported
greater pain intensity compared to their estimation of
typical pre-lockdown pain levels. Additionally, they
were more adversely impacted by lockdown conditions
and showed greater self-perceived increases in anxiety,
depression, loneliness, and reduced levels of physical
exercise compared to pain-free individuals. They con-
cluded that reduced physical activities result in muscu-
lar atrophy, increased pain, and increased fear of doing
activities [21].

In Bai et al. study on 377 patients in a Hospital in Mi-
lan, female gender, older age, and active smoking were
the risk factors of developing “long COVID” syndrome.
This syndrome was observed in 69% of patients, and
the most common symptoms were fatigue, shortness of
breath during activity, musculoskeletal pain, and brain
fog [22]. In the present study, 22 patients (20.56%) had
long COVID syndrome. However, other patients who
recovered from COVID-19 for between one to four
weeks were not followed up.

Due to the restrictions caused by repeated quarantines
and the fear of revealing the infection of COVID-19 at
the beginning of the pandemic, which led to non-coop-
eration, it was impossible to survey a larger number of
students and employees of Iran University of Medical
Sciences. Thus, now that the pandemic does not lead to
a rise in individual and social fear and anxiety, it is rec-
ommended to conduct additional research with bigger
groups and a long-term follow-up period.

5. Conclusion
In general, the results of the present study showed

that among the employees and people studying at Iran
University of Medical Sciences who were infected
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with COVID-19, there was an increase in musculo-
skeletal disorders compared to before the infection,
and these disorders were more evident, especially in
the lower back area. Based on the study findings, the
difference in right elbow function by gender, the dif-
ference in the intensity of right elbow pain by age,
the difference in the intensity of ankle and finger pain,
and the difference in the function of ankle and fingers
on both sides by age before and after suffering from
coronavirus were all significant (P<0.05).

Since the global pandemic caused by COVID-19 contin-
ues to leave its effects, special attention should be paid to
the effects of this viral infection on the performance of the
musculoskeletal system. Infection with this virus can cause
musculoskeletal symptoms, such as arthralgia, myalgia,
neuropathy, and myopathy. Importantly, current treatments
in the management of COVID-19 patients, such as the use
of corticosteroids, can also cause musculoskeletal effects
that clinicians should be aware of it. Finally, understanding
the need for effective rehabilitation to help patients return
to pre-infection mobility and function is critical.
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