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Abstract
Background: Pain  has  been  frequently  described  as  a  clinical  feature  of 
COVID- 19,  and  the  main  pain  syndromes  that  have  been  associated  with  the 
acute phase of this disease so far are headache, myalgia, arthralgia, and neuro-
pathic pain. Understanding the characteristics of pain symptoms is crucial for a 
better clinical approach.
Methods: Patients  who  were  diagnosed  as  having  COVID- 19  using  reverse 
transcription- polymerase  chain  reaction  were  included  in  the  study.  Patients 
were asked to complete a 51- item questionnaire via a phone  interview, which 
included questions on demographics, acute COVID- 19 symptoms, the presence 
of pain symptoms, and their characteristics in the acute phase of COVID- 19.
Results: A total of 222 out of 266 patients with COVID- 19 participated in the 
study, yielding a response rate of 83.5%. A total of 159 patients reported at least 
one kind of pain syndrome with a prevalence of 71.6%. Myalgia was reported in 
110 (49.6%) patients, headache in 109 (49.1%), neuropathic pain symptoms in 55 
(24.8%), and polyarthralgia in 30 (13.5%) patients. A total of 66 patients reported 
only one type of pain, 46 reported two types, 42 reported three types, and five 
patients reported all four types of pain. Logistic regression analysis showed that 
there were significant associations between these pain syndromes and a strong 
association was found between neuropathic pain and headache.
Conclusion: Pain  is  a  frequently  observed  symptom  of  mild- to- moderate 
COVID- 19.  There  are  significant  relationships  between  pain  syndromes  in 
COVID- 19, which may be due to a sequence of common etiologic factors.
Significance: This study described the main pain syndromes associated acute 
phase of mild- to- moderate COVID- 19 and its associated features. Headaches and 
pain of neuropathic characteristics were prevalent in this sample.
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1 |  INTRODUCTION

The number of patients infected by severe acute respira-
tory syndrome coronavirus 2 (SARS- CoV- 2) is increasing 
globally and has become a global health problem (Director, 
2020).  The  clinical  picture  of  coronavirus  disease  2019 
(COVID- 19) ranges from common- cold- like symptoms to 
fatal  respiratory  failure  (Guan  et  al.,  2020;  Huang  et  al., 
2020). The most common symptoms related to COVID- 19 
are  fever,  fatigue  and  cough,  but  available  data  indicate 
that  pain  is  also  a  common  symptom  (Drożdżal  et  al., 
2020; Murat et al., 2020). The typical pain symptoms as-
sociated with COVID- 19 include headache, myalgia, poly-
arthralgia,  and  neuropathic  pain  symptoms  (Cipollaro 
et al.,2020; Drożdżal et al., 2020; Escalera- Antezana et al., 
2020; Mo et al., 2020).

COVID- 19 has been hypothesized  to have neuroinva-
sive potential, with SARS- CoV- 2 having been found in the 
cerebrospinal fluid of a few patients (Li, Bai, et al., 2020). 
SARS- CoV- 2  binds  to  angiotensin- converting  enzyme 
type 2  (ACE- 2) receptors, which are widely expressed  in 
the  lungs,  heart,  and  gastrointestinal  organs  (Hamming 
et al., 2004). It may also  invade the skeletal muscle, vas-
cular smooth muscle, and brain. However, there is still no 
proof of ACE- 2 receptor expression in the brain, and the 
SARS- CoV- 2 neuroinvasive route remains to be elucidated 
(Ziegler et al., 2020). Moreover, there have been no reports 
showing the presence of SARS- CoV- 2 in skeletal muscles 
or joints. It is therefore still a debate about how the effects 
of  SARS- CoV- 2  infection  on  the  musculoskeletal  system 
and brain are produced.

Research  on  pain  after  COVID- 19  disease  is  in  its 
infancy.  Most  of  the  collected  data  on  pain  focused  on 
headache  and  little  is  known  about  overall  pain  syn-
dromes. A previous study by Soares et al. (2021) reported 
that  patients  with  COVID- 19  had  a  higher  prevalence 
of de novo pain  (65.2%) and de novo headache  (39.1%) 
when compared with a control group and they found de 
novo chronic pain in 19.6% of patients with COVID- 19. 
Another  study  revealed  pain  in  69.3%  of  patients  with 
COVID- 19  with  69.2%  of  those  reporting  myalgia/ar-
thralgia,  50.4%  headache,  43.6%  back  pain,  and  33.1% 
reporting  low  back  pain  (Murat  et  al.,  2020).  Although 
research  has  focused  on  individual  pain  syndromes, 
there  is still a gap regarding the overall pain symptoms 
and  characteristics,  leaving  many  unresolved  questions 
concerning  the  characteristics  of  pain  in  patients  with 
COVID- 19 (Magdy et al., 2020; Murat et al., 2020; Soares 
et al., 2021; Uygun et al., 2020). Describing the character-
istics of pain syndromes, which may result from different 
mechanisms, will help to better understand the different 
mechanisms of pain and will improve the choice of pain 
medication.

In  the  current  study,  we  evaluated  pain  syndromes 
related  to  COVID- 19  in  the  acute  phase  of  COVID- 19, 
including  headache,  myalgia,  polyarthralgia,  and  neuro-
pathic pain symptoms, with particular regard to their fre-
quency, severity, and co- occurrence.

2 |  METHODS

2.1 | Sample selection

This study was conducted in the city of Bursa located in 
north- western Turkey. Bursa  is  the fourth  largest city  in 
Turkey with a population of 3,101,833. Some of the asymp-
tomatic and mildly symptomatic patients with COVID- 19 
are evaluated in triage tents of some hospitals in the city 
centre  and  some  infected  individuals  and  their  contacts 
are  tested  at  home  visits.  Four  regional  hospitals  in  the 
city  centre,  including  our  hospital,  accept  patients  with 
COVID- 19,  and  patients  suspected  of  having  COVID- 19 
are evaluated in our emergency outpatient clinic.

Patients  who  had  been  admitted  to  our  univer-
sity  hospital  emergency  department  and  diagnosed  as 
having  COVID- 19  after  being  analysed  using  reverse 
transcription- polymerase  chain  reaction  (RT- PCR)  with 
oropharyngeal  and  nasal  swab  samples  were  included 
in  the  study. Patient enrolment  started  in  July 2020 and 
ended  in  September  2020.  Patients  were  contacted  by 
phone to explain the purpose and design of the study and 
were asked if they wished to participate. If the first tele-
phone call was unanswered,  the patient was phoned  for 
a second time, on a different day and at a different time 
of day before considering the calls as unsuccessful and no 
more contact was attempted.

Patients  were  interviewed  about  1.5– 3  months  after 
PCR  test  positivity.  Patients  with  severe  disease,  cogni-
tively  impaired  patients,  those  with  a  confused  state, 
patients  who  gave  unreliable  answers  were  excluded. 
Patients aged under 18 years were also excluded from the 
study. Patients who agreed to participate in the study were 
interviewed by two experienced neurologists.

2.2 | Telephone survey and 
data collection

The phone survey comprised 51 questions based on four 
topics,  which  included  demographics,  COVID- 19  symp-
toms,  the presence of headache, myalgia, polyarthralgia, 
neuropathic  pain  and  their  characteristics  in  the  acute 
phase  of  COVID- 19.  Each  telephone  interview  typically 
lasted between 25 and 40 min. Important characteristics 
including onset time, duration, and severity of pain were 
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evaluated. Short and clear questions were prepared to sus-
tain the attention of patients during the interviews and to 
increase the adequacy and responsiveness to the survey.

Initially,  the  patients  were  asked  about  their  de-
mographic  characteristics  and  common  symptoms  of 
COVID- 19.  The  patients  were  questioned  on  whether 
they  had  experienced  a  headache  whilst  infected  with 
COVID- 19.  If  they  had,  they  were  questioned  about  the 
characteristics of  the headache. The previous headaches 
of patients were classified according to the International 
Classification of Headache Disorders, 3rd version (ICHD- 3 
criteria) (Olesen, 2018).

The  patients  were  then  asked  whether  they  experi-
enced new- onset myalgia, pain with neuropathic charac-
teristics, and polyarthralgia.

New- onset pain with neuropathic characteristics in the 
acute phase of COVID- 19 was defined as neuropathic pain 
symptoms occurring within 30 days of COVID- 19 (Doshi 
et al., 2021). Tingling, burning, hot, cold or freezing pain, 
electric shocks or shooting pain evoked by touching and 
limited to a dermatome or specific neuronal distribution 
were all accepted as pain with neuropathic characteristics 
(Krause & Backonja, 2003).

Myalgia  was  described  as  pain  that  was  poorly  local-
ized  or  present  in  a  muscle. The  patients  were  asked  to 
state  where  they  felt  myalgia  most  of  the  time  and  the 
location of myalgia was grouped as back pain, extremity 
pain, and widespread pain. Polyarthralgia was described 
as pain confined to multiple joints.

The intensity of the myalgia, neuropathic pain symp-
toms, and polyarthralgia was evaluated using a 10- point 
numeric  rating  scale  (1  =  ‘no  pain  at  all’  and  10  =  ‘the 
worst  pain  imaginable’)  in  response  to  the  question: 

‘Think  about  your  previous  pain  experiences  and  give  a 
number from 1 to 10 to indicate the intensity of your pain’ 
(Dalton & McNaull, 1998).

Computed tomography (CT) of the thorax and labora-
tory tests of the complete blood count, ferritin, creatinine 
kinase  (CK),  liver  function  tests  (alanine  aminotransfer-
ase  [ALT],  aspartate  aminotransferase  [AST])  D- dimer, 
 C- reactive  protein  (CRP),  lactate  dehydrogenase  (LDH) 
and procalcitonin levels were evaluated at admission, and 
the worst  laboratory values during hospitalisation (high-
est leucocyte, CK, ALT, AST, CRP, LDH, ferritin and pro-
calcitonin and lowest lymphocyte levels) were determined 
from the patients’ files.

The study protocol was approved by  the Local Ethics 
Committee (Protocol Numbers: 2011- KAEK- 26/298- 299). 
The study was performed in accordance with the princi-
ples of the Helsinki Declaration.

2.3 | Statistical analysis

We  included  a  convenience  sample  of  220  patients  that 
were tested in our hospital during the main phase of the 
epidemics. Such sample size allows for a maximum 95% 
confidence interval of ±6.6% for the proportion of patients 
with any pain type whatever its prevalence.

Independent  sample  t- tests  or  the  Mann– Whitney  U 
test  was  used  to  analyse  the  differences  between  groups 
for  continuous  variables,  and  two- sided  Fisher's  exact, 
Pearson's chi- square, and continuity correction tests were 
used  to  analyse  the  differences  for  categorical  variables. 
Binary  logistic regression  tests were used with  the back-
ward regression variable selection method to explore the 

F I G U R E  1  Flowchart of inclusion of the patients with COVID- 19
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differentiating variables between the patient groups, and 
variables  with  p  <  0.05  in  univariate  analysis  were  se-
lected for logistic regression analysis.

The Statistical Package for the Social Sciences Ver. 21.0 
software package (IBM SPSS Statistics) was used to calcu-
late  statistics.  Results  were  considered  to  be  statistically 
significant for p- values ≤0.05.

3 |  RESULTS

Of  the 266 eligible participants,  222 patients were  inter-
viewed  in  the  telephone  survey,  resulting  in  a  response 
rate of 83.5%. Losses were due to unanswered telephone 
calls  after  two  attempts  on  different  days  and  at  differ-
ent times of day, or invalid telephone numbers in 16 (6%) 
patients, refusal to provide information by telephone in 9 
(3.4%) patients, and due to severe disease, confused state 
or death in 19 (7.1%) patients (Figure 1).

3.1 | The demographics of patients with 
COVID- 19

The  study  group  comprised  106  (47.7%)  females  and 
116  (52.3%)  males.  The  mean  age  of  the  patients  was 
41.8 ± 14.1 (range, 18– 87) years (Table 1). Among the 222 
patients,  139  (62.5%)  were  hospitalized,  with  three  pa-
tients having been placed in the intensive care unit (ICU).

The mean  length of hospital  stay was 9.6 ± 6.3 days. 
The  mean  duration  of  respiratory  symptoms  was 
4.4  ±  2.9  days,  37  (16.7%)  patients  needed  oxygen  sup-
plementation, and 177 (79.7%) patients were treated with 
hydroxychloroquine. Only three (1.4%) patients were ad-
mitted to the ICU, one of whom required mechanical ven-
tilation and needed sedation (Table 1).

The  number  of  patients  with  at  least  one  comorbid 
disease, such as hypertension, diabetes, cardiovascular or 
pulmonary disorders, was 72 (32.4%). The number of ac-
tive smokers was 36 (16.2%) and the number of immune- 
compromised  patients  was  nine  (4.1%).  A  total  of  218 
(98.2%) patients underwent chest CT after admission and 
a total of 104 (46.8%) patients had COVID- 19 pneumonia.

3.2 | Pain in patients with COVID- 19

A total of 159 patients reported at least one kind of pain 
syndrome  with  a  prevalence  of  71.6%.  Myalgia  was  re-
ported  in 110  (49.6%) patients, headache  in 109  (49.1%), 
neuropathic  pain  symptoms  in  55  (24.8%),  and  polyar-
thralgia  in  30  (13.5%)  patients  (Figure  2).  A  total  of  66 
(41.5%)  patients  reported  one  type  of  pain,  46  (28.9%) 

reported two types, 42 (26.4%) reported three types, and 5 
(3.2%) patients reported four types of pain (Figure 2).

Analgesic  medications  were  used  by  71  (32.0%)  par-
ticipants  with  COVID- 19,  only  simple  analgesics  were 
used  by  55  (77.5%)  participants,  only  non- steroidal  anti- 
inflammatory drugs by six (8.4%) patients, and combined 
analgesics  by  10  (14.1%)  patients.  Three  (4.2%)  patients 
required opioids additionally.

3.3 | Myalgia and polyarthralgia

Myalgia  was  detected  in  110  (49.6%)  patients  and  polyar-
thralgia in 30 (13.5%). The mean onset time of myalgia was 
2.1 ± 2.2 days, starting on the first day of clinical symptoms 
in more than half of the patients. The mean duration of myal-
gia was 11.3 ± 8.4 days and the mean intensity was 7.2 ± 2.0. 
(Figure 3). The most common pain site was the back in 46 
patients (41.8%), followed by widespread pain in 40 (36.4%) 
patients, and extremity pain in 24 (21.8%) patients.

The mean intensity of polyarthralgia was 5.9 ± 1.8.
A comparison of the patients with myalgia is shown 

in Table 2. Among the investigated parameters, patients 
with myalgia tended to be older, female, have higher fre-
quencies of fever, sore throat, anosmia, headache, polyar-
thralgia, and higher levels of procalcitonin at admission, 

T A B L E  1  Demographic characteristics of patients with SARS- 
CoV- 2 infection

All patients 
(222 patients)

Age (years) (minimum- maximum) 41.8 ± 14.1 
(18– 87)

Sex

Female 106 (47.7%)

Current smoker 36 (16.2%)

Comorbidities

Any 72 (32.4%)

Hypertension 20 (9%)

Cardiovascular disease 9 (4.1%)

Endocrine disorders 6 (2.7%)

Diabetes 14 (6.3%)

Respiratory disorders 6 (2.7%)

Malignancy 4 (1.8%)

Number of immune compromised patients 9 (4.1%)

Number of hospitalized patients 139 (62.5%)

Number of patients placed in intensive care 
unit

3 (1.4%)

Number of patients with COVID- 19 
pneumoniaa

104 (46.8%)

aA total of 218 patients underwent chest CT.
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and worse  lymphocyte and ferritin  levels  than patients 
without  myalgia.  The  binary  logistic  regression  model 
revealed that the presence of myalgia could be predicted 
by the following clinical variables: female sex, fever, sore 
throat, headache, and polyarthralgia (Table 3).

3.4 | Headache

The  characteristics  of  headaches  in  the  patients  with 
COVID- 19 are shown in Table 4. The mean onset time of 
headache was 1.7 ± 3.0 days and headache started on the 

F I G U R E  2  Distribution of pain syndromes in patients with COVID- 19

F I G U R E  3  Characteristics of myalgia in patients with COVID- 19
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first  day  of  symptoms  in  68  out  of  109  patients  (62.4%). 
Most  (83.5%)  of  the  patients  had  a  moderate  or  severe 
headache  and  58.7%  of  the  patients  with  headache  de-
scribed it as pulsating.

Eighty- one  patients  reported  experiencing  headaches 
before the infection and 69 (85.2%) stated that their head-
ache  whilst  infected  was  different  from  previous  ones. 
Forty- seven  patients  reported  having  a  higher  headache 
frequency with COVID- 19 than without and 30 of the sub-
jects with headache described it as more severe than be-
fore being infected with COVID- 19. Twenty- eight (25.7%) 
patients  reported  that  infection  resulted  in  new- onset 
headache (Figure 4).

A comparison of the patients with and without head-
ache is shown in Table 2. The following clinical variables: 
female sex, myalgia and neuropathic pain symptoms were 
found  to  be  significant  risk  factors  for  the  presence  of 
headache in the logistic regression model (Table 5).

3.5 | Characteristics of neuropathic 
pain symptoms

Neuropathic pain symptoms were detected in 55 (24.8%) 
patients  infected with COVID- 19. The mean intensity of 
neuropathic pain was 5.8 with a standard deviation of 2.4.

Numbness  was  the  most  commonly  reported  neu-
ropathic  pain  symptom  followed  by  burning  pain  and 
tingling  pain  (Figure  S1).  The  most  frequent  locations 
were the extremities in 47 (85.5%) patients, followed by 
back  pain  in  five  (9.1%)  and  neck  pain  in  three  (5.5%) 
patients.

Patients with pain with neuropathic pain characteris-
tics tended to be female, have higher frequencies of asthe-
nia, cough, sore throat, anosmia, headache and myalgia, 
and have higher ferritin levels at admission than patients 
without neuropathic pain. Binary logistic regression anal-
ysis demonstrated that having a sore throat and headache 
had a statistically significant effect on the presence of neu-
ropathic pain symptoms (Tables S1 and S2). The most sig-
nificant comorbid condition was headache.

4 |  DISCUSSION

In  the  present  study,  we  investigated  pain  syndromes 
in  patients  with  acute  COVID- 19  and  found  that  71.6% 
of patients had at  least one  type of pain. Among  the  in-
vestigated pain conditions, the most common was myal-
gia  (49.6%),  followed  by  headache  (49.1%),  neuropathic 
pain  symptoms  (24.8%),  and  polyarthralgia  (13.5%).  Our 
study may support that there are significant associations 
between these pain syndromes, which could be due to a 
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sequence  of  common  etiologic  pathways.  Additionally, 
apart from the infection itself, the isolation of patients can 
cause stress and anxiety, which may lead to a worsening 
of painful symptoms.

The  underlying  pathophysiology  of  acute  pain  in  pa-
tients with COVID- 19 has not been elucidated. Prolonged 
immobilisation, sedation, loss of cardiopulmonary perfor-
mance, risks of procedural pain, and use of medications 
including  corticosteroids  and  neuromuscular  blocking 
agents  in  ICUs,  and  prolonged  mechanical  ventilation 
may indirectly cause pain in the acute phase of COVID- 19 
(Kemp  et  al.,  2020;  Moisset  et  al.,  2021).  However,  we 
found  no  link  between  pain  syndromes  and  hospitalisa-
tion in our sample. Only three patients were admitted to 
the  ICU  and  only  one  required  mechanical  ventilation 
and  this  patient  reported  three  types  of  pain  including 
headache,  myalgia,  and  neuropathic  pain  symptoms.  It 
is  difficult  to  comment  on  severe  cases  of  COVID- 19  in 
our sample because our population mostly included mild- 
moderate cases of COVID- 19. Psychological factors such as 
social isolation, and posttraumatic stress disorder (PTSD) 
or neurologic complications of the infection may also be 
potential risk factors  for the development of pain. Apart 
from these indirect effects, a consequence of a direct viral 
invasion  may  also  be  accounted  for  pain  in  SARS- CoV2 
infection (Disser et al., 2020). The SARS- CoV- 2 virus can 
spread through vessels and cause infections in tissues con-
taining ACE- 2. The binding of SARS- CoV- 2 to the ACE- 2 
receptor in skeletal muscle, vascular smooth muscle, and 
brain, which leads to a decrease in ACE- 2, accounted for 
ACE- 2  mediated  neurotoxicity,  neuroinflammation,  and 
neurodegeneration (Baptista et al., 2020; Hoffmann et al., 
2020; Kucuk et al., 2020; Pennisi et al., 2020; Su et al., 2020, 
Weng et al., 2020; Zhang et al., 2020). According to Garvin 
et  al.  (2020),  SARS- CoV- 2  reduces  the  levels  of  ACE  in 
lung cells whilst  increasing the  levels of ACE- 2 and this 
may lead to ‘bradykinin storm,’ which could induce pain 
in COVID- 19. Also, SARS- CoV- 2 infection can potentially 
lead  to  neuromuscular  symptoms  through  a  molecular 
mimicry mechanism (cross- reacting epitope between the 
virus and the host) (Shah et al., 2020).

4.1 | Myalgia and polyarthralgia

Our  study  indicated  that  the  most  frequent  pain  symp-
tom  in  patients  with  COVID- 19  was  myalgia.  Previous 
studies also found myalgia to be one of the most common 
symptoms in up to 50% of patients (Kucuk et al., 2020; Li, 
Huang, et al., 2020; Murat et al., 2020). However, the fre-
quency  of  myalgia  and  arthralgia  varies  widely  between 
studies, and the severity and duration of myalgia have not 
yet been investigated in detail. Other symptoms associated 
have also not been addressed. We found moderate or se-
vere  pain  with  a  mean  duration  of  11  days  and  a  mean 
onset time of 2 days to be important characteristics of my-
algia in patients with COVID- 19. The predictive factors for 

T A B L E  3  Significant variables of myalgia using backward 
stepwise logistic regression analysis

Variable Wald OR 95% CI p

Female gender 0.691 1.995 1.031 3.859 0.040

Fever 0.751 2.119 1.101 4.077 0.025

Sore throat 0.751 2.120 1.088 4.131 0.027

Headache 0.893 2.443 1.262 4.730 0.008

Arthralgia 1.895 6.653 2.039 21.704 0.002

Note: Variable(s) entered on step 1: age, female sex, higher frequency of 
fever, sore throat, anosmia, headache, arthralgia, procalcitonin and ferritin 
levels at admission and worse lymphocyte levels.
Bold indicates statistical significance.

T A B L E  4  Headache characteristics of patients with COVID- 19

Headache onset day

1st day 68 (62.4%)

2nd day 15 (13.8%)

3rd day 8 (7.3%)

4th day 5 (4.6%)

5th day 2 (1.8%)

>5 days 11 (10.1%)

Headache severity

Mild 18 (16.5%)

Moderate 64 (58.7%)

Severe 27 (24.8%)

Headache characteristics

Pulsating 64 (58.7%)

Pressing 31 (28.4%)

Fiery 8 (7.3%)

Stabbing 9 (8.3%)

Other 14 (12.8%)

Localisation

Only unilateral 9 (8.3%)

Only bilateral 97 (88.9%)

Bilateral predominant one side 3 (2.8%)

Accompanying symptoms

Nausea/Vomitting 39 (35.8%)

Photophobia 24 (22%)

Phonophobia 29 (26.6%)

Osmophobia 3 (2.8%)

Anosmia 5 (4.5%)

Aggravation with movement 38 (34.9%)
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myalgia were female sex, fever, sore throat, headache, and 
arthralgia.  Our  study  also  showed  that  myalgia  was  not 
associated with pneumonia, hospitalisation, infection pa-
rameters or muscle enzymes. Both our findings and previ-
ous reports suggest that myalgia may not be a predictor of 
contracting a severe case of COVID- 19 (Lippi et al., 2020). 
Muscle pain was not associated with high levels of CK and 
LDH, supporting the notion that this symptom is not di-
rectly accounted for by muscle injury.

Arthralgia is a common pain syndrome in viral infec-
tions (Widyadharma et al., 2020). Joint pain accompanying 

myalgia  has  been  frequently  reported  by  patients  with 
COVID- 19,  but  only  rarely  has  arthralgia  been  reported 
at admission (Joob & Wiwanitkit, 2020; Vacchiano et al., 
2020). In line with these findings, our study showed that 
13.5% of patients with COVID- 19 had arthralgia and that 
it was more frequently reported by patients with myalgia.

4.2 | Headache

Headache was the second most frequently detected pain 
symptom  in  our  study  (49.1%).  Headaches  in  patients 
with COVID- 19 were primarily reported to be bilateral, of 
moderate intensity, and pulsating. The mean onset time of 
headache was 1.7 days with a mean duration of 2– 4 days. 
Many other studies have also found headache to be a fre-
quent symptom of COVID- 19, with a prevalence ranging 
from 6%– 78% (García- Azorín et al., 2020; Mao et al., 2020; 
Membrilla  et  al.,  2020;  Poncet- Megemont  et  al.,  2020; 
Uygun et al., 2020; Wu et al., 2020). Similar to our study, 
Poncet- Megemont  et  al.  (2020)  showed  that  59%  of  139 
consecutive  patients  had  a  new- onset  headache  during 
the acute phase of COVID- 19.

The majority of  the patients who had previously had 
headaches  reported  a  change  in  the  characteristics  and 
an  increase  in  the  frequency  of  headaches  whilst  in-
fected with COVID- 19. On the other hand, the severity of 

F I G U R E  4  Distribution of headache in patients with COVID- 19

T A B L E  5  Significant variables of headache using backwards 
stepwise logistic regression analysis

Wald OR 95% CI p

Female 3.893 1.934 1.004 3.723 0.048

Cough 3.187 1.811 0.944 3.476 0.074

Myalgia 6.112 2.339 1.193 4.587 0.013

Arthralgia 2.922 2.571 0.871 7.591 0.087

Neuropathic 
pain

15.721 5.427 2.352 12.522 <0.001

Note: Variable(s) entered on step 1: female sex, higher frequencies of 
asthenia, fever, cough, sore throat, anosmia, myalgia and arthralgia, 
neuropathic pain, ferritin levels at admission and worst ferritin level.
Bold indicates statistical significance.
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headaches was reported to be the same or even less by over 
half of the patients in our study population. The apparent 
discrepancy between the severity and frequency of head-
aches in patients with COVID- 19 may be due to individual 
differences in perception of pain.

According to our results, patients with COVID- 19 with 
headache  often  have  other  types  of  pain  syndromes,  in-
cluding myalgia, arthralgia, and neuropathic pain symp-
toms.  The  pathophysiologic  mechanisms  causing  the 
strong  relationship  between  these  pain  syndromes  in 
patients with COVID- 19 is not clear but it is presumably 
associated  with  generalized  inflammation  and  cytokine 
response, which results in nociceptive activation and cen-
tral sensitisation or indirect effects of COVID- 19 such as 
social  isolation,  stress,  anxiety,  and  PTSD,  as  mentioned 
(Hoffmann et al., 2020; Pennisi et al., 2020; Zhang et al., 
2020).

Our findings indicate that pneumonia, hospitalisation, 
and laboratory findings are not associated with the pres-
ence of headache in patients with COVID- 19.

4.3 | Neuropathic pain symptoms

Neuropathic  pain  symptoms  were  detected  in  nearly 
25% of patients infected with SARS- CoV- 2 in our study 
group.  This  was  higher  than  that  found  in  a  previous 
observational study, which stated that only 2.3% of hos-
pitalized  patients  with  COVID- 19  experienced  neuro-
pathic pain  (Mao et al., 2020). This disparity may be a 
result of the adverse effects of medications such as hy-
droxychloroquine, age, comorbidities, or the immobility 
of the patients.

Numbness  was  the  most  commonly  reported  neu-
ropathic  pain  symptom  followed  by  burning  pain  and 
squeezing  pain  in  patients  with  COVID- 19  in  our  study 
group. Describing the characteristics of neuropathic pain 
in  patients  with  COVID- 19  can  help  to  understand  the 
different  mechanisms  of  pain.  Moreover,  understanding 
the characteristics of neuropathic pain, which may result 
from  different  mechanisms,  will  improve  the  choice  of 
pain medication (von Hehn et al., 2012).

4.4 | Sex differences in pain

Several studies have revealed that pain is generally more 
frequent in females (Abraham et al., 2018; Mogil, 2012)— a 
result that our study also supports. Possible explanations 
for this disparity between the sexes range from genetic and 
hormonal  differences  to  psychosocial  factors  (Abraham 
et al., 2018; Mogil, 2012). The immune system also plays 
a major role in the development of pain. With infection, 

the activation of  immune cells  triggers an  inflammatory 
reaction, which sensitises nerve fibres and results in pain. 
It is thought that due to having more oestrogen, the excit-
ability of sensory nerves is increased in females (Berkley 
et al., 2006).

4.5 | Limitations and 
strengths of the study

This study has some limitations, the major one being that 
it  is a  study  in which  the survey was performed by self- 
report,  meaning  that  the  patients’  responses  may  have 
been affected by recall bias. Secondly, pain is a multifac-
torial  and  complex  experience;  surveys  may  not  reflect 
the full impact of pain on patients adequately. Except for 
headache,  only  new- onset  pain  syndromes  reported  by 
the patients were evaluated in our study and it is a limita-
tion that patients with previous chronic pain syndromes 
were not excluded. The report from patients with chronic 
pain who already had neuropathic pain and/or arthralgia 
may lead to bias in the findings related to these pain syn-
dromes; previous pain conditions may significantly influ-
ence  the  risk  of  development  of  new- onset  pain  during 
COVID- 19. Comorbid conditions such as depression and 
cardiovascular disease were not evaluated in this study.

Another limitation of this study is that asymptomatic 
patients and patients with mild symptoms who are were 
tested  in  tents  of  hospitals  in  the  city  centre  and  home 
visits and severe patients did not participate in the study, 
which limits the generalizability of the results to other set-
tings. We did not  focus on other  types of pain related to 
COVID- 19 such as sore throat, chest and abdominal pain, 
and  procedural  pain  induced  by  nasopharyngeal  swab 
(Moisset et al., 2021; Weng et al., 2021). Also, pain onset 
time  for  headache  had  no  missing  data,  but  there  were 
missing data for pain onset time for other pain conditions 
and the chronologic data.

A  further  limitation  of  this  survey  is  that  the  assess-
ment of neuropathic pain symptoms of participants was 
conducted by using a telephone survey, which can be bi-
ased  in numerous  respects. Neuropathic pain  symptoms 
were evaluated using a neuropathic pain questionnaire in-
cluding 12 questions regarding pain and does not include 
neurologic examination and visual contents, which makes 
it  suitable  for  telephone  interviews  (Krause & Backonja, 
2003).  One  other  limitation  of  our  study  is  that  it  does 
not point to a particular type of neuropathy as a cause of 
neuropathic pain (e.g. polyneuropathy, radiculopathy, and 
myelopathy). Additionally, we did not evaluate  the pres-
ence of allodynia and objective signs of arthritis.

One other major limitation of our study is that we did 
not  include  a  control  group,  which  limits  conclusions 
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about  how  the  pain  phenomenon  and  its  mechanism 
differs from other infections of similar severity. A recent 
study by Soares et al. compared patients discharged from 
hospital  after  SARS- CoV- 2  infections  with  patients  hos-
pitalized  at  the  same  time  and  found  that  patients  with 
COVID- 19 had a higher prevalence of de novo pain when 
compared  with  the  control  group,  which  is  an  original 
finding (65.2% and 11.0%, respectively). However, the au-
thors did not characterize the clinical features and predic-
tors of pain in the study (Soares et al., 2021).

Our study also has strengths, namely, that all patients 
were  surveyed  by  experienced  neurologists  and  all  neu-
rologic  pain  syndromes  were  evaluated  using  a  detailed 
questionnaire,  which  evaluated  the  frequency,  severity, 
and types of pain, meticulously. Moreover, the laboratory 
findings and imaging results were evaluated from the pa-
tients’ files in detail.

5 |  CONCLUSION

Pain  is  a  frequently  observed  symptom  of  mild- to- 
moderate COVID- 19 and pain syndromes  including my-
algia,  polyarthralgia,  headache  and  neuropathic  pain 
symptoms  are  strongly  interlinked.  The  reason  for  this 
may be a sequence of common etiologic factors. Our un-
derstanding  of  these  pathways  will  improve  as  more  is 
discovered about the pathophysiology of COVID- 19, and 
prospective studies are needed to confirm the associations 
between pain syndromes in COVID- 19.
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