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Objective: As the coronavirus disease 2019 pandemic continues to
grow, its clinical manifestations are still emerging and are being widely
investigated. However, the pain symptoms, including neurological and
musculoskeletal pain symptoms, are still poorly understood.

Design: In this cross-sectional study, we investigated the prevalence of
musculoskeletal and neurological pain symptoms among hospitalized
coronavirus disease 2019 patients. Furthermore, the association of
clinical and demographic factors with the prevalence of pain symp-
toms was also investigated.

Result: We included 182 hospitalized coronavirus disease 2019 pa-
tients with a mean age of 48.86 + 13.98 yrs. Pain symptoms were re-
ported by 61.54% patients (n = 112). Most common symptoms reported
were generalized myalgia (n = 60, 32.96%), headache (n =50, 27.47%)),
and low back pain (rn = 41, 22.53%). Interestingly, neuropathic pain was
present in 14 participants (7.69%). Logistic regression analysis revealed
an association of pain symptoms with coronavirus disease 2019 sever-
ity, male sex, higher body mass index, and a history of addiction.
Conclusions: Pain symptoms are common manifestation of coronavi-
rus disease 2019. Generalized myalgia, headache, and low back pain
are the three most common new-onset pain symptoms in hospitalized
coronavirus disease 2019 patients. Further investigation of pain symp-
toms and their predictive factors are recommended, which may guide
healthcare workers and policymakers to plan in this direction.
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What Is Known

e The literature so far has displayed that musculoskele-
tal pain is among the most common symptoms of
COVID-19 with myalgia, headache, and limb pain be-
ing the most frequent pain symptoms.

What Is New

e This study demonstrated that generalized myalgia,
headache, and low back pain are the most fre-
quently reported pain symptoms of COVID-19. In
addition, neuropathic pain, though rare, was re-
ported in 7.69% of participants. We also revealed a
direct association of new-onset pain symptoms with
COVID-19 severity, male sex, body mass index, and
a history of addiction.

(Am J Phys Med Rehabil 2022;101:411-416)

he coronavirus disease 2019 (COVID-19) outbreak origi-
nated in Wuhan, China, and was declared as a global pan-
demic on March 11, 2020, by the World Health Organization.'
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As of August 10, 2021, the disease has spread across more than
220 countries and territories, infecting more than 202 million
people across the world with more than 4.2 million deaths.?
The COVID-19 has dramatically changed the way of living and
posed a significant threat to public health worldwide. This has
drawn unprecedented interest from public health researchers
around the world, promoting extensive research on disease char-
acteristics and strategies for management.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the novel coronavirus that causes COVID-19, can affect
nearly every organ system, causing respiratory, cardiovascular,
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gastrointestinal, musculoskeletal (MSK), and neurologic symp-
toms. Besides the major clinical manifestations indicating a re-
spiratory infection, such as fever, cough, sore throat, and nasal
stuffiness, pain is a commonly reported symptom accompany-
ing COVID-19.>* Pathophysiology of COVID-19-associated
pain can be multifactorial and may include an autoimmune re-
sponse to the virus, increased cytokine production, and wide-
spread tissue damage (such as muscles and joints).” Further-
more, a neurotropic property of the virus has been described,
which may explain the neurologic pain symptoms of COVID-
19 including headache and neuropathic pain.® If untreated,
pain may become chronic and substantially affect activities
of daily living, which may further contribute to disease-
related disability and reduced quality of life.

Acute pain symptoms associated with COVID-19 can be
grouped as localized (e.g., pharyngalgia or sore throat), remote
pain (e.g., headache), or generalized (e.g., myalgia, arthralgia,
or limb pain). Headache and myalgia are among the most
common acute pain symptoms reported so far and can occur
in up to 71% of patients.®® A recent retrospective study has
reported that the head and limbs were the most frequently
complained painful sites.® Neuropathic pain has also been re-
ported in COVID-19 patients,'° although there are very scant
data regarding its prevalence and clinical characteristics.
Therefore, we aimed to explicitly evaluate the prevalence
of MSK and neurologic pain symptoms in the acute phase
of COVID-19 and their relationship with demographic and
clinical characteristics.

METHODS

This cross-sectional study was conducted at a tertiary care
center on hospitalized patients diagnosed with COVID-19 be-
tween May 10, 2021, and July 10, 2021. Inclusion criteria were
confirmed cases of COVID-19 and age of 18 yrs or greater. Ex-
clusion criteria were known history of chronic pain disorders,
known psychiatric illness, serious concurrent illness preventing
participation, and unwillingness for participation. A confirmed
case was defined as a person with laboratory confirmation
of COVID-19 infection, irrespective of clinical signs and
symptoms. Real-time reverse transcription—polymerase chain
reaction was used to confirm the SARS-CoV-2 infection.
Sample size was calculated using a standard formula based
on the prevalence from a recent similar study.” Clearance
for the study was taken from institutional ethical committee
(reference number: T/IM-NF/PMR/21/19). Patients who sat-
isfied the inclusion and exclusion criteria were approached
with the study proposal, and its future implications were ex-
plained. The participants signed an informed written consent
that was approved by the institutional ethical committee. This
study complies with Strengthening the Reporting of Observa-
tional Studies in Epidemiology guidelines (see Supplemental
Checklist, Supplemental Digital Content 1, http://links.Iww.
com/PHM/B530).

A physical medicine and rehabilitation resident posted in
the COVID-19 dedicated ward collected the data, which in-
cluded age, sex, height, weight, COVID-19 severity, history
of addiction, and known comorbidities. Severity classification
was done according to the guidelines issued by the Ministry of
Health and Family Welfare, Government of India."' Mild disease
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was defined as uncomplicated upper respiratory tract infection
without the evidence of breathlessness or hypoxia (with nor-
mal saturation). Moderate disease was defined as presence of
clinical features of dyspnea and/or hypoxia, fever, cough, in-
cluding Spo, 90% to 94% on room air and a respiratory rate
of 24 breaths/min or greater. Severe disease was identified as
presence of clinical signs of pneumonia plus one of the follow-
ing; respiratory rate of greater than 30 breaths/min, severe respi-
ratory distress, and Sp0, of less than 90% on room air. Patients
were asked to report whether they were experiencing any new-
onset pain symptoms after the diagnosis of COVID-19. We in-
cluded only MSK and neurological pain symptoms. If pain was
present, its location, character, and severity were noted. For MSK
pain and headache, a pain severity of two or more (of 10) on
Numeric Rating Scale was considered for inclusion. Further-
more, the Douleur Neuropathique 4 questionnaire score of four
or more was used for the confirmation of the diagnosis of
neuropathic pain.

Pain localized to a specific part of the body was named ac-
cording to the anatomical location (e.g., low back pain, knee
pain, foot pain, etc). Neck and shoulder pain were considered
together as most patients were unable to differentiate between
the two. Generalized myalgia was defined as diffuse muscle
pain and polyarthralgia was identified as pain involving four
or more joints. Headache and neuropathic pain were included
under neurologic pain. Pain described as electric shock—like,
burning, shooting, prickling, or crawling sensations were iden-
tified as neuropathic pain.

Statistical analysis was performed using IBM SPSS ver-
sion 20.0. Continuous variables are reported as mean £ SD
and categorical demographic and clinical data are reported
using numbers of participants and percentage. The signifi-
cance of the two means was compared using an unpaired 7 test,
and a comparison of categorical data is reported using Yate
corrected % * test. A binary logistic regression analysis was per-
formed to identify the predictors of incidence of the new-onset
pain symptoms. The significance level was presented as “P
value,” with P < 0.05 considered as significant. Randomiza-
tion, logistic regression, and odds ratio were used to control
for the confounders.

RESULTS

A total of 372 hospitalized patients with laboratory con-
firmed COVID-19 were screened for the study. Thirty-four pa-
tients were of age less than 18 and were excluded from the study.
Forty-four patients were having severe illness with either, venti-
lator support, reduced consciousness, or communication issues.
Seventy-nine patients gave history of chronic pain and 12 patients
were having concurrent psychiatric illness. Last, 21 patients
did not consent to participate. Thus, after exclusion of the previ-
ously mentioned patients, a total of 182 patients were included
in the final analysis after they satisfied the inclusion and exclu-
sion criteria and consented for participation (Fig. 1). The mean
age of the participants was 48.86 £ 13.98 yrs with a predomi-
nantly male population (n = 132, 72.53%). Seventy participants
(38.46%) had their body mass index (BMI) in either the over-
weight or obese category with the rest (61.54%) falling into
the normal category. The severity of COVID-19 was distributed
as 102 mild cases (56.04%), 62 moderate cases (34.07%), and
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18 severe cases (9.89%). Type 2 diabetes mellitus was the most
commonly reported comorbidity, followed by hypertension.
Other comorbidities in decreasing order of prevalence were
coronary artery disease, chronic respiratory disease, hypothy-
roidism, neoplasm, chronic kidney disease, chronic liver dis-
ease, and others. Multiple comorbidities (22) were present in
36 participants (19.78%). History of addiction with either alco-
hol or smoking was similar (n = 20, 10.99%) and addiction to
both of these was found in 15 participants (8.24%). No addiction
history was found in 127 patients (69.78%). The baseline char-
acteristics of all participants have been summarized in Table 1.
One or more pain symptoms were reported by 61.54% of
patients (n = 112). Three most common symptoms were gener-
alized myalgia (n = 60, 32.96%), headache (n = 50, 27.47%),
and low back pain (rn = 41, 22.53%). Other pain symptoms in
decreasing order of incidence were as follows: leg/calf pain,
polyarthralgia, knee pain, hand pain, neck/shoulder pain, neu-
ropathic pain, and foot pain. Neuropathic pain was present in
14 participants (7.69%). The distribution of neuropathic pain
was as follows: only upper limb in five patients, only lower
limbs in six patients, and diffuse (all limbs and trunk) in three
patients. Two patients presented pain (described as tingling
sensation) in the median nerve distribution similar to that of
carpal tunnel syndrome. Diffuse neuropathic pain (in three pa-
tients) was described as burning and/or pin and needles in char-
acter involving the whole body below the neck. Three patients
presented pain (electric shock—like or tingling sensation) in the
distribution of lateral femoral cutaneous nerve. In rest seven
patients, no specific nerve distribution could be identified. Objec-
tive assessment of neuropathic pain including electrodiagnostic
studies and radiological investigations could not be performed
because of the COVID-19 regulations. Seventy participants

Hospitalized patient with
laboratory confirmed COVID-19
(n=372)

Age <18 years (n=34)

Severe COVID-19 illness that prevented
participation (n=44)

Past history of chronic pain (n=79)

Known psychiatry illness (n=12)

Unwillingness to participate (n=21)

Final number of
participants (n=182)

Demographic  (age, gender, BMI) and clinical characteristics
(addiction, comorbidities and COVID-19 severity) were collected.
MSK and neurological pain (headache and neuropathic pain)
symptoms were noted along with their site and severity. A NRS score
of >2was used for inclusion of MSK pain and headache. A DN4 score
of >4 was used for inclusion of neuropathic pain.

Statistical analysis

FIGURE 1. Participant flow diagram.
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TABLE 1. Demographic and clinical characteristics of
participants (N = 182)

Mean age, yr 48.86 = 13.98
Sex
Male 132 (72.53)
Female 50 (27.47)
BMI, kg/m?
Normal 112 (61.54)
Overweight 61 (33.52)
Obese 9 (4.94)
Severity of COVID-19
Mild 102 (56.04)
Moderate 62 (34.07)
Severe 18 (9.89)
Comorbidities 109 (59.89)
Type 2 diabetes mellitus 66 (36.26)
Hypertension 42 (23.08)
Coronary artery disease 14 (7.69)
Chronic respiratory disease 11 (6.04)
Hypothyroidism 10 (5.49)
Neoplasm 8 (4.39)
Chronic kidney disease 7 (3.85)
Chronic liver disease 6 (3.30)
Others 11 (6.04)
Multiple (22 comorbidities) 36 (19.78)
None 73 (40.11)
Addiction 55(30.22)
Alcohol 20 (10.99)
Smoking 20 (10.99)
Both 15 (8.24)
None 127 (69.78)

Data are presented as mean + SD or 7 (%).

(38.46%) reported no MSK and/or neurologic pain symptoms.
Simultaneous presence of four or more pain symptoms was re-
ported by 26 patients (14.29%). In mild cases, generalized my-
algia (n = 34, 33.33%) was the most common pain symptom,
whereas in moderate and severe cases, headache (n = 25,
40.32%, and n = 12, 66.67%, respectively) was the most com-
monly reported pain symptom. The distribution of pain symp-
toms among participants is depicted in Table 2 and Figure 2.

Association of demographic characteristics with COVID-19
severity was analyzed. COVID-19 severity was associated with
increased age, presence of comorbidities, and history of addic-
tion (P < 0.05), but no significant association was found with
sex and BMI of participants. A logistic regression analysis re-
vealed an association of pain symptoms with male sex, BMI,
COVID severity, and history of addiction. No clear association
could be demonstrated between the presence of pain symptoms
with age and presence of comorbidities (Table 3).

DISCUSSION
This study demonstrated a substantial proportion (61.54%)
of hospitalized COVID-19 patients presenting with acute pain
symptoms. There has been wide variation in reports of
COVID-19-associated pain with very few studies evaluating
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TABLE 2. Distribution of pain and associated symptoms among the
participants (N = 182)

Musculoskeletal pain symptoms

Generalized myalgia 70 (38.46)
Low back pain 41 (22.53)
Leg pain 19 (10.44)
Polyarthralgia 17 (9.34)
Knee pain 16 (8.79)
Hand pain 16 (8.79)
Neck/shoulder pain 15 (8.24)
Foot pain 8 (4.39)
Neurological pain symptoms
A. Headache 50 (27.47)
B. Neuropathic pain 14 (7.69)
1. Upper limb 5(2.75)
2. Lower limb 6 (3.30)
3. Diffuse 3 (1.65)
Multiple pain symptoms
1. Two symptoms 25 (13.74)
2. Three symptoms 15 (8.24)
3. Four or more symptoms 26 (14.29)
No pain symptoms 70 (38.46)

Data are presented as n (%).

pain symptoms in particular. This discrepancy in the incidence
of pain symptoms may be ascribed to a difference in study ob-
jectives and surveillance methods.”'>'3 In a recent retrospec-
tive study conducted by Sahin et al.,’ the reported prevalence
of pain symptoms was 40.7% before the infection that increased
to 82.5% during the infection. Knox et al.'* conducted a pro-
spective observational study in which 38.5% of COVID-19 pa-
tients presented with an active pain symptom.

The higher prevalence of pain in our study can be attrib-
uted to several factors. First, memory bias could be avoided
by cross-sectional evaluation of symptoms. Second, we evalu-
ated pain locations in a more precise manner (e.g., hand pain or
foot pain) in comparison with previous studies where a more
generalized approach was undertaken (e.g., upper limb or
lower limb pain).® Third, the inclusion of neuropathic pain
might be another determinant for this high prevalence. Last, a
difference in baseline demographic characteristics and virus
properties are few other important factors that might have re-
sulted in the difference in the pain incidence.

Our finding is consistent with the fact that myalgia (either
localized or generalized) is one of the most frequently encoun-
tered pain symptoms among COVID-19 patients. In a recent
review of symptoms during COVID-19, myalgia was encoun-
tered as the fifth most common symptom.'* Arthralgia is a rel-
atively uncommon symptom of COVID-19 and a recent study
reported an incidence of 15.1%. The incidence rate of myalgia
or arthralgia has been inconsistent across studies and reported
in up to 61.0% of cases.'® These MSK pain symptoms can be
a direct result of tissue damage by the virus or secondary to sev-
eral other factors. Angiotensin-converting enzyme 2 (ACE-2)
receptors are known to be widely distributed in the musculoskel-
etal system.'® These receptors are considered to play a central
role in the entry of SARS-CoV-2 into the cells of MSK tissue.
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This direct invasion through ACE-2 receptors may result in
MSK injury, pain, weakness, and fatigue, all of which are known
to occur in COVID-19.'7° In addition, SARS-CoV-2 is known
to cause cytokine storm that involves interleukin 6, interleukin
10, and tumor necrosis factor o This cytokine storm may fur-
ther induce or aggravate damage in various tissues, such as mus-
cle and joints triggering pain and related symptoms.> Mao et al. >
reported that COVID-19 patients displaying muscle symptoms
demonstrated higher levels of creatine kinase and lactate de-
hydrogenase than those without muscle symptoms.® Other
potential mechanisms known to cause MSK pain include
virus-associated myositis or myopathy, rhabdomyolysis, and
steroid-induced myopathy.>' > In addition, central nervous
system involvement by the virus can also manifest as MSK
tissue damage and pain.*°

Headache is another commonly encountered pain symp-
tom of COVID-19, and the prevalence rate in past studies
ranged from 6% to 21%.” Similar to myalgia/arthralgia, head-
ache can also occur as a result of a direct viral invasion of the
central nervous system or because of indirect effects of the vi-
rus. The virus has been known to directly invade the trigeminal
nerve ending inside the nasal or oral cavity, potentially causing
the headache.?* Penetration and damage to central nervous
system have been confirmed by isolating SARS-CoV-2 from
cerebrospinal fluid by genome sequencing.>> Furthermore,
the neurotropism of the virus has been described as a potential
mechanism of direct involvement of the nervous system. Be-
sides the virus-specific factors, several triggers may contribute
to the occurrence of the headache. These triggers may include
psychological stress due to social isolation and/or disease-
related anxiety, an adverse effect due to multiple drug pre-
scriptions, or prolonged use of a mask during hospitalization.
In a web-based study by Uygun et al.,>* COVID-19-associated
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FIGURE 2. Distribution of pain symptoms among participants (N = 182).
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TABLE 3. Logistic regression analysis demonstrating association of participant variables with pain symptoms (N = 182)

Variable Predictor Coefficient  Standard Error P Odds Ratio  95% Confidence Interval
Age, yr 260 (vs. <60) 0.4386 0.4859 0.3667 1.5505 0.5982-4.0187

Sex Male (vs. female) 1.4688 0.4532 0.0012¢ 4.3442 1.7871-10.5603
BMI, kg/m? 225 (vs. <25) 0.9798 0.4168 0.0187¢ 2.6641 1.1770-6.0299
COVID-19 severity =~ Moderate to severe (vs. mild) 1.2594 0.3836 0.0010¢ 3.5233 1.6612-7.4728
Comorbidity Present (vs. absent) 0.2618 0.3771 0.4875 1.2993 0.6205-2.7208
Addiction Present (vs. absent) 1.2408 0.4676 0.0080“ 3.4585 1.3831-8.6481

“ P <0.05 (statistical significance).

headache was frequently long-lasting, bilateral, with a male
predominance, and had resistance to analgesics. In our study,
a higher prevalence of headache in moderate to severe disease
supports the fact that neurological complications are more fre-
quent in severe COVID-19.2°

Neuropathic pain is a rare pain symptom of COVID-19
and has been explored in lesser detail so far. Similar to head-
aches, neuropathic pain may result from direct invasion of the
nervous system (central nervous system or peripheral nervous
system) or due to virus-mediated immune reactions. SARS-
CoV-2 can cause an imbalance between ACE-2 and angioten-
sin II in the spinal cord that might result in neuropathic pain.
Moreover, cytokines and chemokines can lead to activation
of nociceptive sensory neurons resulting in pain.>* In addition,
prolonged prone positioning deployed to improve oxy§enation
is known to cause direct injury of peripheral nerves.”® Other
well-known neurological complications of COVID-19 that
might result in neuropathic pain include transverse myelitis,
Guillain-Barre syndrome, etc. Moreover, there are also reports
of mixed sensory-motor neuropathy in COVID-19 patients lead-
ing to neuropathic pain.'® Nonetheless, the incidence and clini-
cal characteristics of neuropathic pain need further investigation.

On careful analysis, we revealed a direct association of
the pain symptoms with male sex, history of addiction, and
COVID-19 severity. The predominance of pain symptoms
among the male population may be attributable to an increased
incidence of COVID-19 among the male population and a
more efficient immune activity among females during other vi-
ral illnesses. In addition, a sex difference regarding the level of
expression of ACE-2 and a protective role of female hormones
or the location of ACE-2 on the X chromosome might explain
this discrepancy.?* Association of pain symptoms with disease
severity is by the fact that cytokine storm is more frequently
displayed by severe COVID-19 patients. In the past, addiction
history (especially smoking), higher BMI, and medical comor-
bidities (e.g., depression) have all been linked to the prevalence
of pain symptoms.?” Nonetheless, an association of these fac-
tors with COVID-19—-associated pain is yet to be established.
To our knowledge, there is no published literature at this point
providing a clear analysis of pain symptoms and their associa-
tion with patient and disease characteristics.

This study is not without limitations. First, data from a sin-
gle tertiary care center prevent the generalization of the results.
Second, pain severity and their persistence beyond the acute
phase were not assessed. Third, a lower proportion of severe
COVID-19 patients were included in this study. Nonetheless,
the percentage of severe patients is relatively higher than that
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reported in a similar recent study.” Fourth, we could not evaluate
few important factors including the duration since the diagnosis
of COVID-19 to onset of symptoms, presence of systemic com-
memoratives, and current use of pain medications. Last, lack of
a control population can draw less meaningful conclusions from
the study. The strength of our study is its cross-sectional nature
with a face-to-face interview of participants. Most of the past
studies did a retrospective assessment that might have resulted
in memory bias and hence underreporting of the symptoms.
In addition, a more explicit evaluation of symptoms including
evaluation of neuropathic pain adds to the novelty of this study.

Considering the extensive spread of the COVID-19 across
the globe and a significantly high prevalence of pain symptoms,
healthcare workers must screen and detect such symptoms at the
earliest. Chronic pain may lead to psychological distress, sleep
impairment, and negatively impact social life. With prompt
and efficient treatment, chronic pain and its complications can
be prevented, thereby improving health-related quality of life.
Furthermore, policy makers should consider reallocation of re-
sources in this direction, which may help prevent a potential pain
pandemic in the recent future.

CONCLUSIONS

Generalized myalgia, headache, and low back pain are the
most common pain symptoms associated with COVID-19. The
cause of the pain is multifactorial. Without treatment, pain can
become chronic and add substantially to disease burden and
healthcare costs. Importantly, chronic pain can potentially inter-
fere with the rehabilitation process and delay recovery. There-
fore, the potential burden of pain associated with COVID-19
cannot be ignored, especially considering the extent of the af-
fected population. Understanding and early detection of these
diverse pain symptoms may guide prompt management. The au-
thors encourage future prospective and systematic studies evalu-
ating COVID-19-associated pain further elaborating their risk
factors and persistence beyond the acute phase of the disease.
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