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Pain Symptoms in COVID-19
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Objective: The clinical manifestations of COVID-19 range from mild
symptoms to severe pneumonia and severe organ damage. When eval-
uated specifically for pain, the data so far have shown that myalgia,
headache, and chest pain can be seen in patients at varying rates; my-
algia and headache, especially, are among the initial symptoms.
Design: This retrospective chart review, followed by a descriptive sur-
vey design study, was carried out by examining patients afflicted with
COVID-19. After discharge, patients were asked about the severity
and the body region of their pain, their use of analgesics, their mood
and mental health, and their overall quality of life.

Results: A total of 206 patients with a mean age of 56.24 + 16.99 yrs
were included in the study. Pain during COVID-19 was found to be
higher compared with the preinfectious and postinfectious states.
The most frequent painful areas were reported to be the neck and back
before the infection, whereas the head and limbs during the infection.
The most frequently used analgesic during infection was paracetamol.
There was no relationship between the patients’ pain and anxiety and
depression; the quality of life was found to be worse in patients with
persistent pain.

Conclusions: This study showed that the head and limbs were the
most common painful body regions during COVID-19. It was also
found that pain can continue in the postinfection period.
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he first cases of the novel coronavirus infection, later named
COVID-19 by the World Health Organization, were reported
in late December 2019 in Wuhan province in China.' Since then,
COVID-19 has infected more than 77.4 million people and killed
more than 1.7 million people worldwide.> There are different
treatment modalities applied for different stages and manifestations
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What Is Known

e The data so far have shown that myalgia, headache,
and chest pain can be seen in patients at varying
rates; myalgia and headache, especially, are among
the initial symptoms.

What Is New

e This study showed that the head and limbs are the
most common painful body regions, and pain in the
neck and back is also increased during COVID-19. It
was also found that pain can continue in the postin-
fection period.

of the disease.* Clinical trials have been started to test the effi-
cacy of antiviral therapies, such as nucleoside analogs, hydroxy-
chloroquine, and protease inhibitors.” The human vaccines for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
are currently being tested in phase 1-3 trials.*

The clinical manifestations of patients infected with COVID-19
range from mild symptoms to severe organ damage and severe
pneumonia. Common symptoms include fever (77.4%-98.6%),
cough (59.4%—81.8%)), fatigue (38.1%—69.6%), dyspnea (3.2%—
55.0%), myalgia (11.1%—-34.8%), sputum production (28.2%—
56.5%), and headache (6.5%-33.9%), whereas sore throat,
rhinorrhea, chest pain, hemoptysis, conjunctival congestion, diar-
rhea, nausea, and vomiting are rare symptoms.

When explicitly evaluated for pain, the data so far have
shown that myalgia, headache, and chest pain can be seen in
patients at varying rates; myalgia and headache, especially,
are among the initial symptoms.’ Widespread tissue and organ
damage caused by the infection, damage to tissues such as
muscles and joints, and increased cytokines are responsible
for the pathogenesis of pain. Su et al.® reported possible pain
mechanisms due to COVID-19. This study emphasized the
angiotensin-converting enzyme 2 (ACE2) receptor, which is
used by the virus to enter the cell. It has been determined that
the ACE/Ang II/AT1 receptor pathway facilitates the trans-
mission of pain in the spinal dorsal horn, and the ACE2/Ang
(1-7)/Mas receptor pathway can relieve pain. With the trans-
mission of COVID-19 to ACE2-positive cells in the spinal
dorsal horn, the reduction of functional ACE2 may result
in subsequent Ang II accumulation, and Ang (1-7) reduction
could cause pain.® The pain pathogenesis is multifactorial.
The pathogenesis of pain in COVID-19 is still under investiga-
tion. Therefore, many factors other than cytokines may be re-
sponsible for the pathogenesis of COVID-19 pain. Therefore,
pain is a clinical symptom of COVID-19 infection and one of
the major causes of disease-related disability. This study aimed
to investigate the painful body regions and their severity before,
during, and after COVID-19 infection. This study also aimed
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to reveal the relationship between pain severity and features of
the disease.

METHODS

This retrospective chart review, followed by a descriptive
survey design study, was carried out by analyzing COVID-19
probable, possible, and/or confirmed patients hospitalized in the
authors” hospital between March 13, 2020, and May 13, 2020.
Patients were determined as possible, probable, and confirmed
cases according to the European Centre for Disease Prevention
and Control, a case definition for COVID-19, as of May 29,
2020.° The case definitions are as follows: (1) possible case,
any person meeting the clinical criteria; (2) probable case, any
person meeting the clinical criteria with an epidemiological link
or any person meeting the diagnostic criteria, including radio-
logical evidence for COVID-19; (3) confirmed case, any person
meeting the laboratory criteria.” Ethics committee approval was
received for this study from the local ethics committee of Health
Sciences University, Sisli Hamidiye Etfal Training and Re-
search Hospital (Protocol No: 2811, ClinicalTrials.gov Identifier:
NCT04454333) and the Ministry of Health. This study conforms
to all Strengthening the Reporting of Observational Studies in Ep-
idemiology guidelines and reports the required information ac-
cordingly (see Supplemental Checklist, Supplemental Digital
Content 1, http:/links.Iww.com/PHM/B210). Verbal informed con-
sent, which was approved by the ethics committee, was obtained
from all patients during the phone call. A third-year resident
in physical medicine and rehabilitation reviewed the hospital
records and conducted the interviews that took approximately
30 mins by telephone calls during weekdays. This interview in-
volved questions about comorbidities, COVID-19 symptoms,
duration of symptoms, length of hospital stay, pain status, anx-
iety and depression levels, and overall quality of life.

The patients were asked about their painful body region(s),
including the neck, back, head, and upper and lower limbs and
the severity of their pain (using a numeric rating scale [NRS])
before, during, and after COVID-19. Pain before COVID-19
was accepted only if the patients had experienced chronic pain
in a specific region of their body for more than 3 mos. The type
and duration of analgesic drug usage were also recorded. Anxi-
ety and depression levels were evaluated using the Turkish ver-
sion of the Hospital Anxiety and Depression Scale (HADS), and
quality of life was evaluated using the Turkish version of the
12-item Short Form Survey (SF-12). Using an NRS, patients
scored their pain levels between 0 and 10 points. Higher scores
indicate a worse outcome. The HADS is a 14-item self-report
screening scale. It contains two 7-item subdomains: one for anx-
iety and one for depression, both with a score range of 0-21.
Higher scores indicate a worse outcome. Two summary scores are
reported from the SF-12: a mental component score and a physical
component score. Higher scores indicate better outcomes.

Disease severity was graded according to the clinical situa-
tion. Patients who needed intensive care were classified as severe,
whereas patients who were treated in the service and required ox-
ygen support were classified as moderate, and patients with mild
pneumonia without oxygen support were classified as mild.

Hospital records also noted the results of real-time reverse
transcriptase polymerase chain reaction tests and chest computed
tomography. The drugs used to treat the COVID-19 infection,
the drugs used to treat pain, specifically, and laboratory
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parameters (white blood cell count, leukocyte count, renal
functional test, aspartate aminotransferase, alanine aminotrans-
ferase, C-reactive protein, procalcitonin level, D-dimer, and
ferritin levels) were also recorded.

Statistical analysis of the study was performed using SPSS
for Windows 20.0. The normal distribution of quantitative
values was assessed by the histogram, Q-Q graph, and Shapiro-
Wilk test. Because the distribution was not normal, the Wilcoxon
test was used to compare NRS scores before and during
COVID-19 infection and before and after COVID-19 infection.
The Mann-Whitney U test was used to compare the HADS and
SF-12 subgroup scores in patients with and without persistent
pain after COVID-19 infection. Logistic regression analysis
was used to examine the factors related to the severity of pain
during illness. Bonferroni correction was considered statisti-
cally significant at a P value of less than 0.025 for evaluating
the results of the Wilcoxon test. Otherwise, a statistical signif-
icance level of a P value of less than 0.05 was accepted.

RESULTS

A total of 466 patients hospitalized with a diagnosis of
COVID-19 at the University of Health Sciences, Sigli Hamidiye
Etfal Training and Research Hospital, were retrospectively
screened. Of these patients, 212 did not answer the telephone
calls and 34 patients could not be reached because incorrect
phone numbers were recorded in their hospital records. Four
of the patients had communication problems due to language
differences, and 10 patients did not want to complete the ques-
tionnaire. Therefore, 206 patients were contacted and completed
the questionnaires and answered questions about their pain in
the head, neck, back, and upper and lower limb areas before,
during, and after COVID-19 as well as about their levels of anx-
iety and depression after COVID-19 and their overall quality of
life (Fig. 1).

The mean age of the patients was 56.24 + 16.99 yrs; 51%
were female. The demographic characteristics and predisease
clinical characteristics of the patients are shown in Table 1.
The initial symptom was fever in 57.8% of the patients, cough
in 60.2%, dyspnea in 22.8%, and runny nose in 0.5%. It was
shown that 29.6% of the patients were confirmed cases, whereas
68.9% were probable and 1.5% were possible cases. In terms of
disease severity, 74.3% of the total patients had mild disease,
23.3% had moderate disease, and 2.4% had severe disease. The
mean hospitalization time of all patients was 7.82 + 4.67 days.
Four patients stayed in the intensive care unit; the average length
of stay in the intensive care unit was 6 + 3.94 days (Table 2).

It was found that 40.7% of the patients experienced chronic
pain in a specific region of their bodies for at least 3 mos before
COVID-19, and this rate increased to 82.5% during COVID-19
and to 55.1% after COVID-19. Before the infection, the most
painful regions were the neck and back. During infection, pa-
tients mostly experience pain in the head and limbs. The severity
of pain increased in all body regions during the infection when
compared with the patients’ preinfection state. This increase re-
mained after recovery from the infection in all regions, except
for the back. During hospitalization, paracetamol was adminis-
tered to 68 patients (33%), nonsteroidal anti-inflammatory drugs
(NSAIDs) to five patients (2.4%), and opioid agents to one pa-
tient (0.5%). After recovery from the disease, 24 patients used
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Suspected and confirmed patients
who were hospitalized for COVID-19
n=466

Patients did not answer the telephone calls n=212

Patients could not be reached because of incorrectly recorded
telephone numbers n=34

Patients decline to participate n=10

Patients had communication problems n=4

Patient population
n=206

|

of life (SF-12)

Data collection about demographic characteristics, comorbidities,
COVID-19 symptoms, duration of symptoms, length of hospital stay,
pain status, anxiety and depression levels (HADS), and overall quality

Statistical analysis

FIGURE 1. Participant flow diagram.

paracetamol (11.7%), 16 patients used NSAIDs (7.8%), 3 pa-
tients used corticosteroids in (1.5%), and no patients used opioid
agents (Table 3).

A logistic regression analysis did not reveal a clear relation-
ship between the severity of patients’ pain during their illness,
the severity of their disease, educational levels, comorbidities,
drugs used during illness, length of hospital stay, and duration
of mechanical ventilation. Comparing patients who experienced
pain before COVID-19 with those who did not have pain before
COVID-19, the HADS anxiety subdomain was higher, and
physical component score was lower (P = 0.006, P < 0.001, re-
spectively). In patients with persistent pain after COVID-19
compared with those who did not have pain after COVID-19,
physical component score was lower (P < 0.001), whereas
there was no difference in the mental component score and
HADS subdomains (Table 4).

DISCUSSION

This study investigated the painful conditions that occurred
during the course of COVID-19. Epidemiological and clinical
data on COVID-19 emphasize that advanced age and concomi-
tant chronic disease are risk factors for this infection.'® Consis-
tent with this, the average age of patients in this study was older
than 50 yrs, and more than half of them had one or more comor-
bidities. Their most common symptoms were fever, cough, and
dyspnea. Similarly, studies and reviews conducted worldwide
since the onset of COVID-19 have determined that the main
symptoms are fever, cough, and dyspnea; a small subset of pa-
tients experience gastrointestinal symptoms, such as nausea
and diarrhea."!

Among the painful conditions seen during the disease, the
most frequently reported in the literature is widespread muscle
myalgia and headache. Their frequency varies between studies
and can affect up to 40% of patients.'> ' Thus, pain treatment
has an important role in the response to this disease. In this
study, 40.7% of patients reported experiencing pain before the
disease, whereas the rate of patients reporting pain during the in-
fection was 82.5%. Studies have reported that headache and
widespread myalgia are the most frequently observed focus of

© 2021 Wolters Kluwer Health, Inc. All rights reserved.

pain during the disease, whereas back pain and neck pain follow
closely behind. In this study, pain in the head and limbs was re-
ported more frequently than in the literature, which may be due
to several patients experiencing pain before the infection. Be-
cause this study conducted intensive pain-oriented inquiries, this
may have increased patients’ awareness of their pain, which may
have affected the results. Patients reported an increase in back
and neck pain, and as far as the authors know, no other study
has examined patients’ pain in detail, including these areas.

TABLE 1. Demographic features of patients

Age, yr 56.24 +16.99
Sex
Female 105 (51)
Male 101 (49)
Education
No formal education 10 (4.9)
Primary school 42 (20.4)
Middle school 31 (15)
High school 87 (42.2)
University 36 (17.5)
Occupation
Employee 85 (41.3)
Housewife 75 (36.4)
Retiree 41 (19.9)
Unemployed 4(1.9)
Student 1(0.5)
Comorbidity
None 96 (46.8)
Hypertension 73 (35.4)
Diabetes mellitus 35(17)
Coronary artery disease 33 (16)
Chronic Respiratory disease 15(7.3)
Rheumatologic disease 10 (4.1)
Cancer 8(3.9)
Multiple 48 (23.4)

Data are presented as mean + SD or n (%).
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TABLE 2. Clinical features of the patients obtained from hospital
records

Symptoms
Fever 119 (57.8)
Cough 124 (60.2)
Dyspnea 47 (22.8)
Rhinorrhea 1(0.5)
Symptom duration, d 6.62 +4.86
Severity of disease
Mild 153 (74.3)
Moderate 48 (23.3)
Severe 524
RT-PCR test
Positive 61 (29.6)
Negative 145 (70.4)
Thorax CT
Confirmed pneumonia 203 (98.5)
Medications
Hydroxychloroquine 201 (97.6)
Azithromycin 25 (12.1)
Oseltamivir 104 (50.5)
Favipiravir 12 (5.8)
Lopinavir + ritonavir 3(1.5)
High-dose vitamin C 4(1.9)
Corticosteroid 8(3.9)
Tocilizumab 2(1)
Low—molecular-weight heparin 74 (35.9)
Duration of hospitalization, d 7.82+4.67
Patients required mechanical ventilation 3(1.5)
Duration of mechanical ventilation, d 6 +3.64
Duration since discharge, d 45.99 £+ 14.64

Data are presented as mean + SD or n (%).
RT-PCR, reverse transcriptase polymerase chain reaction.

Pain during COVID-19 can occur through various mecha-
nisms. In the literature, in COVID-19, very few studies have in-
vestigated both pain characteristics and pain mechanisms. The
most studied area in this regard has been headache.'®!” A re-
view was recently published that included 20 studies examining
headache in COVID-19.'® In this study, possible mechanisms of
headache are described. The first of these mechanisms is the in-
flammatory mechanism in which nociceptive sensory neurons
are activated by cytokines and chemokines, similar to migraine
and other headaches. Viral neuroinvasion, hypoxia due to pul-
monary involvement, and thrombosis due to hypercoagulopathy
are listed as other mechanisms. In this review, the lack of studies
regarding the specific features of pain in COVID-19 has been
emphasized.'® In their published study on the mechanisms and
features of headache, Bolay et al.'® emphasized the necessity
of investigating the characteristics of headache to guide further
research. Although there are no specific detailed studies on
musculoskeletal pain involving neck, back, and limbs, similar
mechanisms with headache may also be effective in the muscu-
loskeletal system. COVID-19 enters the cells via the ACE2 re-
ceptor using serine protease (TMPRSS2).!” These molecules
are known to be found in various cells in the musculoskeletal
system.*?! Therefore, direct damage to these tissues may cause
pain, and cytokines and proinflammatory molecules may also
cause damage to the musculoskeletal tissue. In this study,
the average time after infection was approximately 45 days
(7-78 days), and 55.1% of patients still experienced pain. It
has been reported in the literature that the effects of immune
system changes and systemic inflammation on the nervous
system (both the central nervous system and the peripheral ner-
vous system) may be effective in the chronicity of pain.?*> The
fact that the patients’ postinfection pain rates were higher than
the preinfection rates showed that for some patients, the pain
continues after recovery from COVID-19. This finding suggests
that pain control is also required after recovery and supports the
need to investigate the characteristics of pain.

TABLE 3. Painful regions of patients

Before SARS-CoV-2“

During SARS-CoV-2*

After SARS-CoV-2¢

NRS (0-10) NRS (0-10) NRS (0-10) peb P
n (%) Median  95% CI n (%) Median  95% CI n (%) Median  95% CI Wilcoxon

Pain 83 (40.7) 170 (82.5) 113 (55.1)

Neck 63 (30.6) 4 3.84-4.6 96 (46.6) 5 4.34-5.08  75(36.6) 4 3.61-429 <0.001 0.014¢

Back 70 (34.1) 4 3.89-4.6 104 (50.7) 5 4.53-522 80 (38.8) 4 3.61-43  <0.001 0.096

Head 34 (16.5) 3 2.82-4.01 127 (61.7) 5 435-5.08  62(304) 3 2.6-337 <0.001 <0.001

Upper limbs 42 (20.5) 35 3.13-397 113 (55.1) 5 4.19-487  65(31.6) 3 2.8-3.56  <0.001 <0.001

Lower limbs 49 (23.8) 4 3.43-432 126 (61.5) 5 448-517 77 (37.4) 3 2.87-3.65 <0.001 <0.001
Analgesic usage

Paracetamol 68 (33) 24 (11.7)

NSAIDs 524 16 (7.8)

Opioids 1(0.5) 0 (0)

Bold indicates significant P < 0.05.
“Before SARS-CoV-2.

*During SARS-CoV-2.

“After SARS-CoV-2.

4P <0.05.

CI, confidence interval.
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TABLE 4. Patients’ level of anxiety and depression and quality of life

Patients Without Pain After SARS-CoV-2¢

Patients With Pain After SARS-CoV-2¢

(n=113) (n=93)
Median 95% CI Median 95% CI P

HADS

Anxiety 3 3.34-5.13 5 4.86-7.07 0.071

Depression 1 3.01-5.06 5 428-6.14 0.075
SF-12

Physical 52.08 46.88-50.53 44.56 41.32-45.06 <0.001

Mental 51.29 46.94-50.5 52.72 48.15-51.15 0.401

Bold indicates significant P < 0.05.
CI, confidence interval.

In this study, the analgesic drugs used by patients with
COVID-19 were also investigated. This study found that 33% of
the patients used paracetamol. Only five patients used NSAIDs.
Concerns have surfaced after observations that the symptoms of
four young patients in France worsened after they used ibuprofen;
NSAIDs may increase the level of ACE2 and, therefore, should
be avoided.* The European Medicine Agency has recommended
that there is no evidence to establish a link between NSAIDs and
worsening of COVID-19 and no reason for patients who are tak-
ing NSAIDs for chronic diseases to discontinue taking them.**
However, many national treatment guidelines recommend using
paracetamol as the first-line option for symptomatic treatment
of COVID-19, especially for pain.**>” Accordingly, paracetamol
was the most preferred analgesic agent in this study. In addition,
the mean pain NRS score of the patients was between 3 and 4.
The relatively low level of pain severity, which can be responsive
to analgesics such as paracetamol, may also have resulted in this
finding. Only one patient whose pain could not be managed by
paracetamol or NSAIDs had to use an opioid agent for a stronger
analgesia during hospitalization. The effects of opioids on the im-
mune system, especially the immunosuppressive effect, may dif-
fer depending on the type of opioid agent*’; however, this is not
considered to be a primary factor affecting the outcome of this
study. The immunosuppressive effects of opioids are unlikely,
but the pathophysiology of COVID-19 pain is still being studied,
and it has been approached with suspicion because there is no
definitive information.

This study could not reveal a relationship between the pa-
tients’ pain during their illness and the severity of their disease,
comorbidities, drugs used during illness, educational level,
hospital stay, and laboratory parameters during hospitalization.
Similarly, there was no correlation between pain and educa-
tional attainment in this study. There are studies in the literature
in which there is a correlation between pain and educational
level.?® The rationale behind why a correlation could not be de-
tected in this study could be attributed to the low number of pa-
tients and the milder pain levels of the patients. Considering
that tissue damage caused by the increase in inflammatory cy-
tokines during infection plays a role in the mechanism of pain
formation, it may be thought that there should be a relationship
between disease severity and pain. The fact that the patient
group in this study showed relatively mild clinical and labora-
tory parameters may have affected the results, and the fact that

© 2021 Wolters Kluwer Health, Inc. All rights reserved.

pain sensation is a multifactorial and subjective sensation seems
to be a stronger factor.

In this study, different aspects of painful conditions during
COVID-19 were investigated. Patients were also asked about their
anxiety and depression levels and quality of life. The relation-
ship between chronic pain, anxiety, and depression has been
well researched and defined. Acute or chronic painful condi-
tions can affect anxiety and depression levels, and as a result,
quality of life can be adversely affected.?’ Thus, it is somewhat
surprising that there was no significant difference in the levels of
anxiety and depression between those who continued to experi-
ence pain after recovery from COVID-19 and those who did not
have any pain after an average of 45 days. Therefore, this rela-
tionship should be investigated in more detail. In the evaluation
using the SF-12 quality of life scale, the fact that the physical
scores were significantly low in patients with pain is an impor-
tant finding that shows the negative effect of pain on the quality
of life.

One of the limitations of this study is the retrospective in-
vestigation of patients. Another limitation is that the majority
of the patient group showed mild and moderate disease sever-
ity. The low number of cases with severe disease resulted in
an evaluation that included little data for these patients. In ad-
dition, the patients could not be interviewed face-to-face, and
because of this, myalgia and muscle-joint pain could not be
discriminated from limb pain. The last one is that the duration
after discharge was quite heterogeneous in the patient population
to include more patients in the study. This could have caused
memory bias. The strength of the study is that, to the best of
the authors’ knowledge, it is one of the first studies to focus
on COVID-19 and pain, which draws attention to clinicians
in the field and concurrently to future studies.

In conclusion, this study demonstrated that, independent
of other factors, the head and limbs are the most common pain-
ful body regions when infected with COVID-19. The quality of
life of patients with persistent pain after COVID-19 was shown
to be affected. Currently, research is primarily focused on dis-
ease prevention strategies and treatment methods. Coping with
pain is an important component of the treatment of the disease.
Considering that pain can sometimes persist after recovery from the
illness and that this may have a negative impact on the quality of life,
it is clear that well-designed studies are needed to evaluate painful con-
ditions in COVID-19 in more detail.
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