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Background: Few studies have investigated unspecified or idiopathic pain associ-
ated with COIVD-19. This study aimed to provide the incidence rates of unspecified
pain and idiopathic pain in patients with COVID-19 for 90 days after COVID-19 diag-
nosis.

Methods: A propensity score matched cohort was used, including all patients with
COVID-19 in South Korea, and analyzed their electronic medical records. The con-
trol group consisted of those who had not had tests for COVID-19 at all. Unspecified
pain diagnoses consisted of diagnoses related to pain included in the ICD-10 Chap-
ter XVIII. Idiopathic pain disorders included fibromyalgia, temporomandibular joint
disorders, headaches, chronic prostatitis, complex regional pain syndrome, atypical
facial pain, irritable bowel syndrome, and interstitial cystitis.

Results: After matching, the number of participants in each group was 7,911. For
most unspecified pain, the incidences were higher in the COVID-19 group (11.7%;
95% confidence interval [Cl], 11.0-12.5) than in the control group (6.5%; 95%
Cl, 6.0-7.1). For idiopathic pain, only the headaches had a significantly higher in-
cidence in the COVID-19 group (6.6%; 95% Cl, 6.1-7.2) than in the control group
(3.7%; 95% Cl, 3.3-4.1). However, using a different control group that included only
patients who visited a hospital at least once for any reasons, the incidences of most
unspecified and idiopathic pain were higher in the control group than in the CO-
VID-19 group.

Conclusions: Patients with COVID-19 might be at a higher risk of experiencing un-
specified pain in the acute phase or after recovery compared with individuals who
had not had tests for COVID-19.

Key Words: COVID-19; Electronic Health Records; Epidemiologic Studies; Headache;
Insurance Claim Review; Pain; Post-Acute COVID-19 Syndrome; Post-Infectious Dis-
orders; Propensity Score.

INTRODUCTION have been developed, many people continue to contract

COVID-19 due to the emergence of variants of severe
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@ This is an open-access article distributed under the terms of the Author contributions: Namwoo Kim: Study conception; Jeewuan Kim:
Creative Commons Attribution Non-Commercial License (http://cre- Formal analysis; Bo Ram Yang: Writing/manuscript preparation; Bong-Jin
ativecommons.org/licenses/by-nc/4.0/), which permits unrestricted Hahm: Supervision.

non-commercial use, distribution, and reproduction in any medium,

provided the original work is properly cited.

© The Korean Pain Society, 2022

www.epain.org

458 Korean J Pain 2022;35(4):458-467


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.3344/kjp.2022.35.4.458&domain=pdf&date_stamp=2022-09-29

Unspecified, idiopathic pain and COVID-19

459

[1]. People with COVID-19 may experience several medi-
cal problems in addition to respiratory symptoms in the
acute phase [2,3]. According to a meta-analysis, more than
80% of survivors experienced at least one symptom after
recovery from the primary illness, and more than 50 dif-
ferent post-recovery symptoms have been reported, the
most common of which were fatigue, headache, difficulty
concentrating, and hair loss [4].

In comparison with other symptoms experienced in
the acute phase and after recovery from COVID-19, pain
has been less intensively researched. Myalgia, arthralgia,
and chest pain have been reported as common types of
pain in patients with COVID-19, in addition to headaches
[5-7]. If pain occurs due to COVID-19 sequelae after the
acute phase has passed, it may appear with non-specific
characteristics. It is also possible that, in such cases, pain
might be diagnosed as unspecified pain because its cause
is unclear. However, few studies have investigated non-
specific, unspecified pain in the context of COVID-19, and
COVID-19-related pain research has mainly focused on
chronic pain and its management [8-11]. Studies includ-
ing a control group are even rarer [6,12,13]. Moreover, few
studies have explored the associations between COVID-19
and various idiopathic pain disorders with unknown
causes, such as fibromyalgia, chronic prostatitis, chronic
cystitis, temporomandibular joint disorders, and complex
regional pain syndrome. Therefore, a large-scale study
with a control group on the incidence of unspecified pain
and idiopathic pain in COVID-19 patients is needed.

As an indirect indicator for investigating the onset or
worsening of pain in individuals who contracted COV-
ID-19, prescription records of analgesics, including opioid
medications, can be used [14]. However, most opioid-relat-
ed research on COVID-19 to date has focused on individu-
als with opioid use disorders [15].

The aim of this study was to examine the incidence rates
and relative risks of unspecified pain diagnoses, idiopathic
pain disorders, and prescriptions of opioid medications in
patients with COVID-19 through a large-scale study of the
electronic medical records of a nationwide cohort includ-
ing all patients with COVID-19 in South Korea.

MATERIALS AND METHODS

1. Study design and participants

All patients with COVID-19 in South Korea are included in
the government-created COVID-19 nationwide cohort. We
used the electronic medical records of this cohort through
the claims database of the Health Insurance Review and
Assessment Service of Korea (HIRA), which includes data
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on sociodemographic characteristics, International Clas-
sification of Diseases (ICD) codes, prescriptions, and
medical procedures. Detailed information on the HIRA
has been described in other studies [16,17].

The participants of this study were people who were di-
agnosed with COVID-19 during the first four months of the
pandemic (from February 1 to May 31, 2020) when COV-
ID-19 cases surged rapidly in South Korea. SARS-CoV-2 in-
fection was diagnosed by real-time reverse-transcription
polymerase chain reaction (RT-PCR) assays. The control
group included in the government-created cohort con-
sisted of those who did not receive RT-PCR testing at all.
They were matched by age and sex to the COVID-19 group.
All COVID-19 tests and treatments were provided free of
charge by the government.

All personal information was unidentifiable and the re-
quirement for written informed consent was waived by the
ethics committee. This study protocol was exempted from
review by the Institutional Review Board of Seoul National
University Hospital and the Seoul National University Col-
lege of Medicine (IRB number: E-2106-051-1225).

2. Variables of interest

To find people with symptoms of unspecified pain, we
used the following diagnoses from ICD-10 Chapter XVIII
(‘Symptoms, signs and abnormal clinical and laboratory
findings, not elsewhere classified [(R00-R99]'): pain in the
throat and chest (ICD-10 code R07); abdominal and pelvic
pain (R10); pain associated with micturition (R30); and
pain, not elsewhere classified (R52) [18]. These correspond
to every code that includes the word “pain” among the di-
agnoses belonging to R00-R99.

The diagnostic codes considered as idiopathic pain
disorders were as follows: fibromyalgia (M797); temporo-
mandibular joint disorders (K076); headaches (G43, G44,
R51); chronic prostatitis (N411); complex regional pain
syndrome (G564, G578, G5880, G5881, M89); atypical facial
pain (G501); irritable bowel syndrome (K58); and intersti-
tial cystitis (N301) [19].

In the region where the initial COVID-19 outbreak in
South Korea occurred, governmental measures to prevent
the spread of COVID-19 were stricter than in other regions.
To take this into account, ‘region of residence’ was includ-
ed as a variable as follows: the Daegu and Gyeongbuk area
(Daegu/Gyeongbuk), where a major outbreak occurred in
the early period of the pandemic; the capital area includ-
ing Seoul (capital); and all other areas (others). Economic
status was divided into five levels: the Medical aid group,
containing individuals who are unable to pay for national
health insurance coverage, and four categories of national
health insurance subscribers divided according to their
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income.

The following underlying diseases were identified based
on individuals’ electronic medical records from the past
5 years: mood disorders, hypertension, diabetes, nicotine
dependence, alcohol dependence, chronic lower respirato-
ry diseases, heart disease, chronic kidney disease, malig-
nant neoplasms, and stroke (the corresponding ICD codes
are described in the Supplementary Table 1). It has been
widely reported that COVID-19 infection occurs more fre-
quently in environments where people live in groups, such
as nursing homes, assisted living homes, and group homes
[20]. Because this may cause selection bias, ‘admission to
skilled nursing facilities’ was included as a variable.

3. Outcomes

The primary outcome was whether the incidence rates of
unspecified pain diagnoses and idiopathic pain disorders
differed between the COVID-19 group and the control
group during the acute phase of the illness and a certain
period after recovery. To investigate this outcome, the CO-
VID-19 group and the control group were 1:1 matched, and
incidence rates and hazard ratios (HRs) of the unspecified
pain diagnoses and idiopathic pain disorders were mea-
sured for 90 days from the date of COVID-19 diagnosis.

Since the use of analgesics implies the presence of pain,
prescriptions for opioid medications were examined. The
secondary outcome was whether there were differences in
incidence rates and HRs of prescriptions of opioid medica-
tions for 90 days from the date of COVID-19 diagnosis be-
tween the COVID-19 and control group. Because patients
with malignant neoplasms are frequently prescribed opi-
oid medications, those who were not diagnosed with ma-
lignant neoplasms were analyzed separately. Additionally,
since antidepressants and anticonvulsants may be used
for pain control, we investigated whether there was a dif-
ference in the proportion of people who were prescribed
antidepressants or anticonvulsants between the COVID-19
and control groups. Additional details on opioid medica-
tions, antidepressants, and anticonvulsants are provided
in Supplementary Table 1.

As a subgroup analysis of people who did not have a pain
diagnosis before contracting COVID-19, the analysis was
repeated with the exclusion of those who had any pain di-
agnoses (the unspecified pain diagnoses and the idiopath-
ic pain disorders described above) during the past year
(from January 1, 2019 to January 31, 2020). The comparison
of the COVID-19 and the control group was imbalanced
because the COVID-19 group had an illness (COVID-19),
but the control group did not. To address this problem
through various analytical lenses, new control groups
were created with the following five conditions: control
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groups with participants (1) who had visited a hospital at
least once for any reasons; (2) who had been hospitalized at
least once for any reasons; (3) who were diagnosed with an
upper respiratory tract infection; (4) who were diagnosed
with fracture of a large bone; or (5) who were diagnosed
with depressive disorders. The ICD-10 codes correspond-
ing to the conditions applied to the new control groups are
listed in Supplementary Table 1.

4. Statistical analysis

To compare the COVID-19 group and the control group,
a 1:1 matched cohort was created by adjusting baseline
characteristics through propensity score matching. The
propensity score was calculated through logistic regres-
sion and the greedy nearest neighbor algorithm. The co-
variates used for propensity score matching were age, sex,
region of residence, economic status, underlying diseases,
and admission to skilled nursing facilities. The date of
the diagnosis of COVID-19 was defined as the index date.
Since the control group did not have an index date, the
index date of each patient with COVID-19 was given to the
matched control participant after 1:1 matching. The newly
created five control groups were also matched 1:1 with the
COVID-19 patients to create five new cohorts.

Adequate matching was confirmed for each covariate by
a standardized mean difference (SMD) less than 0.1. The
incidence rates of unspecified and idiopathic pain diagno-
ses from the index date to 90 days were calculated through
Kaplan-Meier estimation. Comparisons between the CO-
VID-19 group and the control group were performed us-
ing the log-rank test. The Cox proportional hazard model
was used to calculate HRs. Statistical significance was set
at two-sided P < 0.05. Adjusted HRs were calculated after
adjusting for covariates including age, sex, region of resi-
dence, economic status, underlying diseases, and admis-
sion to skilled nursing facilities. Statistical analyses were
performed in SAS Enterprise Guide version 7.1 (SAS Insti-
tute, Cary, NC).

RESULTS

As a result of 1:1 propensity score matching between the
COVID-19 group and the control group, the entire cohort
(not considering whether individuals had a history of the
pain diagnoses) included 7,911 participants in each group
(Table 1). Before matching, the COVID-19 and the control
groups included 8,070 and 116,628 participants, respec-
tively. The baseline characteristics of the cohort before
matching are provided in Supplementary Table 2. The co-
hort without a history of the pain diagnoses included 1,504
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Table 1. Propensity score matched baseline characteristics

Entire cohort Cohort without a history of the pain diagnoses
Characteristics
COVID-19 Control group SMD COVID-19 Control group SMD
Total
Before matching 8,070 116,628 - 1,557 24,321 -
After matching 7,911 (100) 7,911 (100) - 1,504 (100) 1,504 (100) -
Age (yr)
0-19 346 (4.4) 349 (4.4) 0.002 99 (6.6) 102 (6.8) 0.008
20-39 2,835 (35.8) 2,851 (36.0) 0.004 710 (47.2) 722 (48.0) 0.016
40-59 2,554 (32.3) 2,574 (32.5) 0.005 444 (29.5) 437 (29.1) 0.010
60-69 1,176 (14.9) 1,161 (14.7) 0.005 153 (10.2) 142 (9.4) 0.025
70-79 604 (7.6) 581 (7.3) 0.011 50 (3.3) 52(3.5) 0.007
>80 396 (5.0) 395 (5.0) 0.001 48 (3.2) 49(3.3) 0.004
Sex
Female 4,760 (60.2) 4,779 (60.4) 0.005 729 (48.5) 733 (48.7) 0.005
Male 3,151 (39.8) 3,132 (39.6) 0.005 775 (51.5) 771 (51.3) 0.005
Region of residence
Capital 971 (12.3) 982 (12.4) 0.004 270 (18.0) 278 (18.5) 0.014
Daegu/Gyeongbuk 6,097 (77.1) 6,097 (77.1) 0.000 1,043 (69.3) 1,042 (69.3) 0.001
Others 843 (10.7) 832 (10.5) 0.005 191 (12.7) 184 (12.2) 0.014
Economic status
Medical aid 637 (8.1) 622 (7.9) 0.007 100 (6.6) 84 (5.6) 0.044
0-25% 1,814 (22.9) 1,787 (22.6) 0.008 353 (23.5) 335(22.3) 0.028
26-50% 1,489 (18.8) 1,497 (18.9) 0.003 278 (18.5) 302(20.1) 0.040
51-75% 1,668 (21.1) 1,660 (21.0) 0.002 323(21.5) 333(22.1) 0.016
76-100% 2,289 (28.9) 2,315 (29.3) 0.007 445 (29.6) 435 (28.9) 0.015
Underlying diseases
Mood disorders 1,316 (16.6) 1,310 (16.6) 0.002 135 (9.0) 131 (8.7) 0.009
Hypertension 1,846 (23.3) 1,844 (23.3) 0.001 203 (13.5) 184 (12.2) 0.038
Diabetes 1,411 (17.8) 1409 (17.8) 0.001 139 (9.2) 133(8.8) 0.014
Obesity 19(0.2) 22(0.3) 0.007 3(0.2) 0(0.0) 0.063
Nicotine dependence 2(0.0) 3(0. 0.007 0(0.0) 0(0.0) -
Alcohol dependence 116 (1.5) 97 (1.2 0.021 25 (1.7) 24 (1.6) 0.005
Chronic lower respiratory diseases 3,847 (48.6) 3,860 (48. 0.003 429 (28.5) 435 (28.9) 0.009
Heart diseases 817 (10.3) 799 (10. 0.008 55 (3.7) 55 (3.7) 0.000
Chronic kidney diseases 99 (1.3) 80 (1. 0.023 13(0.9) 9(0.6) 0.031
Malignant neoplasms 477 (6.0) 467 (5. 0.005 42 (2.8) 37(2.5) 0.021
Stroke 303 (3.8) 261 (3. 0.029 14 (0.9) 9(0.6) 0.038
Admission to skilled nursing facilities 301(3.8) 291 (3. 0.007 53(3.5) 50(3.3) 0.011

Values are presented as number (%).
SMD: standardized mean difference.

participants in each group. The SMDs were less than 0.1 in
all cases, indicating that the matching was done properly.

The incidence rates and HRs for the outcomes are pre-
sented in Tables 2 and 3. For the unspecified pain diag-
noses, the COVID-19 group had higher incidence rates
and HRs than the control group for pain in the throat and
chest, abdominal and pelvic pain, and pain not elsewhere
classified, regardless of whether being diagnosed with the
pain disorders in the past year; however, this trend was
not found for pain associated with micturition. The most
common diagnosis was pain in the throat and chest: 6.0%
(95% confidence interval, 5.5-6.6) in the COVID-19 group,
whereas this was 1.6% (1.4-1.9) in the control group. The
HR for pain in the throat and chest was 3.74 (3.07-4.55) in
the entire cohort and 11.63 (4.64-29.1) in the cohort with-
out a history of the pain diagnoses.

www.epain.org

In the entire cohort, headaches were the only idiopathic
pain disorder that showed a significantly higher incidence
rate in the COVID-19 group (6.6%, 6.1-7.2) than in the con-
trol group (3.7%, 3.3-4.1) and the corresponding HR was
1.80 (1.55-2.08). Diagnoses of fibromyalgia, temporoman-
dibular joint disorders, and atypical facial pain did not oc-
cur at any time during 90 days from the index date. In the
cohort without a history of pain diagnoses, in addition to
headaches, the incidence rate of irritable bowel syndrome
was higher in the COVID-19 group (1.2%, 0.70-1.8) than in
the control group (0.40%, 0.17-0.84), and the correspond-
ing HR was 2.88 (1.13-7.39).

The incidence rate of prescriptions of opioid medication
in the entire cohort was higher in the COVID-19 group
(12.8%, 12.1-13.6) than in the control group (10.7%, 10.0-
11.4), and the corresponding HR was 1.23 (1.12-1.35). This

Korean J Pain 2022;35(4):458-467
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<0.001

<0.001

744 (10.1%, 9.4-10.8)

Idiopathic pain disorders (any one of the following)

0
0

491 (6.6%, 6.1-7.2)

Fibromyalgia

Temporomandibular joint disorders

Headaches

<0.001 57 (4.1%, 3.2-5.3) 9(0.60%, 0.3-1.1) <0.001

289 (3.7%, 3.3-4.1)

0.622

2 (0.13%, 0.03-0.46)

1(0.07%, 0.01-0.40)
1(0.07%, 0.01-0.40)

0.347

20 (0.25%, 0.16-0.39)

25 (0.34%, 0.22-0.49)

Chronic prostatitis

CRPS

0.301

0.701

9(0.11%, 0.06-0.21)

7 (0.09%, 0.04-0.19)

0
16 (1.2%, 0.70-1.8)

0
231 (3.0%, 2.6-3.4)

0
254 (3.4%, 3.0-3.9)

Atypical facial pain

0.019

6 (0.40%, 0.17-0.84)

0.108
0.702
<0.001
<0.001

Irritable bowel syndrome
Interstitial cystitis

Opioid

0
48 (3.2%,2.4-4.2)

0
98 (7.1%, 5.8-8.5)

3(0.04%, 0.01-0.11)
821 (10.7%, 10.0-11.4)
763 (9.9%, 9.2-10.5)

2 (0.03%, 0.01-0.10)
950 (12.8%, 12.1-13.6)

<0.001
<0.001

45 (3.0%, 2.2-4.0)

95 (6.9%, 5.6-8.3)

878 (11.8%, 11.1-12.6)

Opioid without malignant neoplasm

Values are presented as number (%, 95% confidence interval).

CRPS: complex regional pain syndrome.

pattern was similar even upon the exclusion of patients
with malignant neoplasms and in the cohort without a
history of pain diagnoses.

The incidence rates and HRs for prescriptions of antide-
pressants were not significantly different between the two
groups, whether they were prescribed by a psychiatrist or
not (Supplementary Tables 3, 4). The incidence rate of pre-
scriptions of anticonvulsants was higher in the COVID-19
group than in the control group.

The results of HRs from the five new, matched cohorts
are presented in Tables 4 (the entire cohort) and 5 (the
cohort without a history of the pain diagnoses). The base-
line characteristics of the five matched cohorts and corre-
sponding incidence rates are provided in Supplementary
Tables 5-12. In the case of the entire cohort, HRs for the
unspecified pain diagnoses and the idiopathic pain disor-
ders were less than 1 in all five matched cohorts (control
group as reference) except for pain in throat and chest.
That is, all five control groups were more likely to experi-
ence most of the unspecified pain and all of the idiopathic
pain disorders than the COVID-19 group. Prescriptions of
opioid medications also showed similar results.

The overall results were similar in the cohort without
a history of the pain diagnoses. In the cohort matched to
the control group that visited a hospital at least once for
any reasons, the HR of prescription of opioid medications
was greater than 1 in the COVID-19 group, however, for
unspecified pain and idiopathic pain disorders, the HRs
were mostly less than 1. In the other four control matched
cohorts, the HRs of most outcomes were less than 1 or not
significant.

DISCUSSION

This study conducted a large-scale analysis of electronic
medical records using a nationwide cohort that included
all patients with COVID-19 in South Korea. We examined
whether there were differences in the incidence rates of
unspecified pain diagnoses, idiopathic pain disorders,
and prescriptions of opioid medications between patients
with COVID-19 and those who had not had RT-PCR testing
for COVID-19. We found that the risk of unspecified pain
and the likelihood of being prescribed opioid medications
were higher in the COVID-19 group. Among idiopathic
pain disorders, only the incidence of headaches was high-
er in the COVID-19 group, and there were no significant
differences in other idiopathic pain disorders. A similar
pattern was also observed in the cohort without a history
of the pain diagnoses.

Since SARS-CoV-2 infection occurs primarily in the
respiratory tract, symptoms of respiratory tract infection

https://doi.org/10.3344/kjp.2022.35.4.458
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Table 3. HRs of the unspecified pain diagnoses, idiopathic pain disorders, and prescription of opioid medications

Entire cohort (n = 7,911)

Cohort without a history of the pain diagnoses

Variable (n=1,504)
HR (95% Cl) P value HR (95% Cl) P value
Unspecified pain (any one of the following) 1.83 (1.64-2.04) <0.001 5.81 (3.55-9.50) <0.001
Pain in throat and chest 3.74 (3.07-4.55) <0.001 11.63 (4.64-29.1) <0.001
Abdominal and pelvic pain 1.19 (1.01-1.40) 0.004 3.84(1.83-8.06) <0.001
Pain associated with micturition 1.04 (0.56-1.94) 0.887 2.30(0.21-24.6) 0.491
Pain, not elsewhere classified 1.39 (1.09-1.78) 0.008 3.85(1.26-11.7) 0.018
Idiopathic pain disorders (any one of the following) 1.50 (1.34-1.68) <0.001 4.80 (2.83-8.15) <0.001
Fibromyalgia - - - -
Temporomandibular joint disorders - - - -
Headaches 1.80 (1.55-2.08) <0.001 6.96 (3.44-14.1) <0.001
Chronic prostatitis 1.34(0.74-2.42) 0.332 0.67 (0.06-8.04) 0.750
CRPS 0.80 (0.30-2.16) 0.659 - -
Atypical facial pain - - - -
Irritable bowel syndrome 1.14 (0.95-1.36) 0.157 2.88 (1.13-7.39) 0.027
Interstitial cystitis 0.69 (0.11-4.12) 0.682 - -
Opioid 1.23(1.12-1.35) <0.001 2.26 (1.59-3.21) <0.001
Opioid without malignant neoplasm 1.22(1.11-1.35) <0.001 2.40(1.67-3.45) <0.001

Control group as reference.

HR: hazard ratio, Cl: confidence interval, CRPS: complex regional pain syndrome.

are the most common in COVID-19 patients, but non-
specific symptoms also have been frequently reported as
a primary presentation, including pain such as myalgia,
stomachache, or headache [2]. In addition, a higher risk for
neurological disorders has also been found in COVID-19
survivors in a large-scale, long-term observational study
[21]. Since disorders related to nerves, nerve roots, or plex-
uses, Guillain-Barré syndrome, and stroke, which were
included in the study outcomes, can all be accompanied
by neuropathic pain, COVID-19 might cause various types
of pain.

Fatigue that occurs after the acute phase of various vi-
ral infections has been reported and studied [22]. This is
called post-viral fatigue syndrome, or myalgic encephalo-
myelitis/chronic fatigue syndrome (ME/CFS). To help cli-
nicians and researchers better understand this phenom-
enon, the World Health Organization newly created an
ICD code ‘post-COVID-19 condition’ in January 2021 [23].
The diagnostic criteria for ME/CFS include exacerbation of
pain, and one of the hypotheses about the cause or exac-
erbation of the pain relates to inflammation [24]. Research
has shown that low levels of inflammation are maintained
even after recovery from a viral infection, and this inflam-
mation can increase pain sensitivity, causing pain that
was not previously felt or exacerbating existing pain [25,26].
Through this mechanism, COVID-19 survivors can experi-
ence new or worsening pain as well as chronic fatigue.

COVID-19 has also been associated with the develop-
ment, exacerbation, and recurrence of chronic pain. A
previous report described cases wherein patients who
had experienced chronic pain in the past, but had stably
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improved, were diagnosed with COVID-19 upon visiting
a hospital for treatment of recurrent chronic pain [27].
Although it is unclear whether worsening of chronic pain
makes patients more susceptible to COVID-19, or whether
the pain worsens after contracting COVID-19, COVID-19
infection should be suspected if pain worsens.

This study investigated whether patients with COVID-19
were more likely to experience unspecified pain or idio-
pathic pain through comparisons with different control
groups derived to include individuals with various health
conditions. The results of the subgroup analyses were
reversed: the new control groups had higher risks of expe-
riencing most of the unspecified pain and idiopathic pain
conditions than the COVID-19 group.

The strengths of this study include its analysis of a na-
tionwide cohort of all patients with COVID-19 in South
Korea, its use of propensity score matching, and the sub-
analyses of different control groups with various health
conditions. No previous study has analyzed the prevalence
of pain using ICD codes, which is both a strength and a
limitation of this study. This method has the advantage of
enabling the inclusion of a large number of participants
for the investigation of the incidence of pain, but at the
same time, a limitation is that the nature of pain cannot
be clearly identified based on ICD codes alone. Interview-
ing patients with COVID-19 and identifying pain through
physical examinations, rather than using electronic medi-
cal records, would be suitable for describing and diagnos-
ing the characteristics of pain in detail and accurately.
However, this method is difficult to carry out with a large
number of subjects, and it is also difficult to recruit a con-
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trol group with the same pain diagnosis procedures [6].

The second limitation is that the diagnosis of unspeci-
fied pain itself is unclear. According to the ICD-10, the
Chapter XVIII codes (‘Symptoms, signs and abnormal
clinical and laboratory findings, not elsewhere classified
[R00-R99]’) can be used for pain that is unspecific, has no
clear diagnosis, does not have an identifiable cause, can-
not be classified into a specific category, or is transient, as
well as if the test result has not been received yet [28]. Nev-
ertheless, if the pain is actually a sequela of COVID-19, it
might be difficult to determine the cause of the pain, and a
doctor would be likely to make a diagnosis of unspecified
pain. Thus, with the diagnoses used in this study, it is pos-
sible to find some, but potentially not all, people with pain
due to COVID-19 sequelae. In addition, since a uniform
definition of idiopathic pain disorder does not currently
exist, the types of pain disorders included in idiopathic
pain disorder in this study are based on the judgment of
the authors. Therefore, depending on the definition of id-
iopathic pain disorder, there may be differences in results
between studies, which is a limitation of the study.

Third, the incidences of idiopathic pain disorders other
than headaches was very low, and no subjects had fibro-
myalgia, temporomandibular joint disorders, or atypical
facial pain. For example, we speculated that the incidence
of temporomandibular joint disorders might be higher
in the COVID-19 group because psychological stress is
known to be a risk factor, but there were no incident cases
[29]. Therefore, there is a need for a study that includes
more COVID-19 patients with long-term follow-up.

Finally, it was not possible to exclude the possibility
that physical pain could be caused by psychological pain.
It has been found that many patients with COVID-19 ex-
perience psychological illnesses such as depression and
anxiety during the acute phase and even after recovery
[21]. Psychological stress appears to predispose a person to
post-viral fatigue syndrome [30], and among patients with
COVID-19, those with more severe depression felt more
fatigue [31]. Since depression is a factor that aggravates
pain, these psychological factors may have acted as a con-
founder in the occurrence of pain, but the present study
could not adjust for this possible confounder.

To our knowledge, this is the first study with a large
cohort to investigate the incidence of unspecified pain
and idiopathic pain in patients with COVID-19 during an
observation period of 90 days after COVID-19 diagnosis.
Patients with COVID-19 were found to be at a higher risk
of experiencing unspecified pain than those who had not
had RT-PCR testing for COVID-19. However, the risk was
lower compared to those who visited a hospital for any
reasons. Since it has been shown that there are also many
patients with COVID-19 who take opioid medications, a
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careful differential diagnosis will be particularly impor-
tant for people who suffer from pain, and on this basis,
opioid medications should be used with an appropriate di-
agnosis. In summary, patients with COVID-19 might be at
a higher risk of experiencing unspecified pain in the acute
phase or after recovery compared with individuals who
had not had tests for COVID-19. However, the risk may dif-
fer depending on the control group. It is necessary to study
the risk of unspecified or idiopathic pain due to COVID-19
through a more accurate diagnosis and control group set-
ting.
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