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Abstract
Purpose The coronavirus disease 2019 (COVID-19) pandemic has affected the lives of people worldwide. The first decla-
ration of a state of emergency in Japan, based on the Act on Special Measures for the Prevention and Control of the Novel 
Coronavirus, was issued from 16 April 2020 to 14 May 2020 to reduce person-to-person contact. Restrictions on going out, 
participating in community activities, and visiting hospitals were in place. This study investigates the short-term effects of 
the COVID-19 pandemic on patients with chronic pain.
Methods This study included outpatients with chronic pain undergoing treatment at the Pain Center of Nara Medical Univer-
sity Hospital. The patients had completed questionnaires for a disability during the study period, from 1 July to 30 September 
2019 (baseline), 1 October to 31 December 2019 (pre-pandemic), and 1 July to 30 September 2020 (during the pandemic). 
The questionnaire covered changes in disability, pain intensity, health-related quality of life (QOL), anxiety, depression, 
catastrophic thinking, and the presence/absence of exercise habits at baseline, pre-pandemic, and during the pandemic.
Results Of the 245 eligible patients, there was no significant disability difference between baseline, pre-pandemic, and dur-
ing the pandemic (p = 0.14). Similarly, pain intensity, health-related QOL, anxiety, depression, and the presence/absence 
of exercise habits did not significantly differ between baseline, pre-pandemic, and during the pandemic either. The current 
study observed significant differences in terms of catastrophic thinking (p = 0.02).
Conclusion The effects of the COVID-19 pandemic on patients with chronic pain were not apparent in the short-term.
Clinical trail registration: UMIN000043174
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Introduction

The global spread of the coronavirus disease 2019 (COVID-
19) has prompted several countries to reduce person-to-per-
son contact. Telemedicine—i.e., remote medical care—was 
recommended to patients with relatively stable conditions 
to prevent the spread of the infection and secure medical 
resources [1]. Also, patients refrained from visiting hospi-
tals to avoid the risk of infection [2]. Patients with chronic 
pain received the following recommendations: suspend any 

elective in-person patient visits, and undergo no elective 
pain procedures, barring specific semi-urgent procedures 
[1]. The first COVID-19 infection in Japan was confirmed 
on 16 January 2020, and it gradually spread nationwide. On 
7 April 2020, the Japanese government issued a declaration 
of emergency in seven prefectures based on the Act on Spe-
cial Measures for the Prevention and Control of the Novel 
Coronavirus.

Furthermore, the Japanese government extended the state 
of emergency to all prefectures on 16 April 2020. There 
were restrictions on going out, consequently reducing physi-
cal exercise, walking, and light exercise opportunities. It was 
lifted on 14 May 2020 in our prefecture, then, on 25 May 
2020 nationwide. However, even after that, our lifestyle was 
not restored. People refrained to go out, meet friends, and 
participate local events to avoid the risk of infection.
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In our prefecture, inpatient treatment was limited only for 
emergency or deadly disease cases. Regarding outpatient 
treatment, we did not ask patients to reduce hospital visits 
and there were no restriction on pain management procedure 
same as the baseline. However, several home-visit rehabili-
tation and outpatient rehabilitation were closed in our area. 
We recommended continuing exercise habit such as walking 
for 15 min daily to the patients during the pandemic. There 
were 474 patients who were infected with COVID-19 virus 
from 1 July 2020 to 30 September 2020 in our prefecture. 
Number of infected people per million population was 119. 
Yamada et al. conducted an online survey of 1600 commu-
nity-dwelling individuals ≥ 65 years and lived in urban area 
in Japan [3]. They observed a significant decrease in the total 
duration of physical activity in April 2020 compared with 
January 2020. Notably, the COVID-19 pandemic would have 
negative physical and mental effects on patients with chronic 
pain, reducing exercise opportunities and increasing loneli-
ness. However, the multidimensional evaluation, such as the 
12-item World Health Organization Disability Assessment 
Schedule 2.0 (WHODAS 2.0), a disability assessment tool 
that includes cognition, mobility, self-care, getting along, 
life activities, and participation, has not been investigated. 
Moreover, some measures need to be taken if these patients 
have been adversely affected. Therefore, this study aimed to 
investigate (1) the effects of COVID-19 pandemic on disabil-
ity, pain intensity, health-related QOL, psychological condi-
tions, and presence/absence exercise habits in patients with 
chronic pain and (2) the effect of the COVID-19 pandemic 
on each group, classified depending on disability severity.

Methods

The current study evaluated data from “The Prevalence and 
Associated Factors of Functional Disability in Patients with 
Chronic Pain (UMIN000035149)” retrospectively. The Insti-
tutional Review Board of Nara Medical University approved 
this study (Approval No. 2955, 1 April 2021). All patients 
provided written informed consent to participate in “The 
Prevalence and Associated Factors of Functional Disability 
in Patients with Chronic Pain” study. In addition, patients 
eligible for this study were allowed to opt out on the Depart-
ment of Anesthesiology of Nara Medical University website. 
This study was registered in the University Hospital Medi-
cal Information Network (UMIN) Clinical Trial Registry 
(UMIN000043174).

Patient selection

Patients (≥ 50-years old) with chronic pain receiving treat-
ment at the Pain Center of Nara Medical University Hos-
pital, those who completed all questionnaires, including 

the 12-item (WHODAS 2.0)—a disability assessment 
tool—in the entire period, as shown below, were included 
in this study. The condition of the patients with acute pain 
may change over time. To select patients whose condi-
tion, including pain intensity, was stable, patients with 
chronic pain were defined as those receiving pain treatment 
for ≥ 90 days at the pain center of the current study before 
baseline; these patients were included in this study. Patients 
who could not complete the questionnaire or had no pain at 
baseline (Numerical Rating Scale [NRS] = 0) were excluded. 
An evaluation was performed by comparing the baseline 
status (pre-pandemic) to the status during-COVID-19. This 
approach allowed identification of trends, i.e., whether each 
parameter before the COVID-19 pandemic was stable and to 
show whether there were improvements over time.

Baseline: between 1 July and 30 September 2019.
Pre-pandemic: between 1 October 2019 and 31 December 

2019 before COVID-19 infections were detected in Japan.
During the pandemic: between 1 July and 30 September 

2020, approximately three months after the first declaration 
of the state of emergency.

Measurements

The following data were collected: age, gender, the inter-
val between visits to the pain center, disability (12-item 
WHODAS 2.0), pain intensity (NRS), health-related QOL 
(The Euro QOL 5-dimension 5-level [EQ5D5L]), anxiety 
(anxiety score of the Hospital Anxiety and Depression Scale 
[HADS]), depression (HADS depression score), catastrophic 
thinking (Pain Catastrophizing Scale [PCS]), and the pres-
ence or absence of exercise habits. According to the Ministry 
of Health, Labor and Welfare’s “Individual Goals of Meas-
ures for the Elderly (Examples),” patients were considered 
to have an exercise habit if they could perform at least one of 
the following: exercise for 10 min a day, walking for 20 min 
a day, muscle training twice a week, and light sports thrice 
a week [4]. For the interval between visits, the day of the 
last visit up to 31 December 2019 was day 0 (visit 0). The 
number of days until the date of visit 3 was then counted 
retroactively and divided by 3 for pre-pandemic visits. For 
during- pandemic visits, the day of the first visit after 1 July 
2020 was day 0 (visit 0), and the interval was the number of 
days until the day of the subsequent visit 3 divided by 3. The 
intervals between the two periods, pre-pandemic and during 
the pandemic, were compared.

Instruments

The 12-item WHODAS 2.0 is a disability assessment tool 
with a recall period of 30 days. It consists of six domains 
(cognition—understanding and communicating; mobility—
moving and getting around; self-care—hygiene, dressing, 
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eating, and staying alone; getting along—interacting with 
other people; life activities—domestic responsibilities, lei-
sure, work, and school; and participation—joining in com-
munity activities) with 12 items. The patient has five choices 
for each item, and the score, depending on the choice, ranges 
from 0 (none) to 4 (extreme). According to the World Health 
Organization guideline, the scoring system based on the 
item–response theory was adopted, resulting in the range of 
0–100 (0 = no disability; 100 = full disability) [5]. Disability 
severity is based on the calculated score: none (0–4), mild 
(5–24), moderate (25–49), severe (50–95), and complete 
(96–100) [6]. The clinically significant functional disabil-
ity was defined as a 12-item WHODAS 2.0 score of ≥ 25 
[7]. Moreover, the minimum clinically important difference 
(MCID) is 8.

NRS is one of the most commonly used pain scales in 
medicine. It is commonly 0–10 with 0 (no pain) and 10 (the 
worst pain imaginable.”). The patients select an answer 
between 0 and 10 that fits best to their pain intensity.

The EQ5D5L is a standard instrument used to measure 
the QOL with five dimensions: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression. Each 
dimension has five levels and defines 3125 health states. 
Moreover, it has a country-specific scoring system. These 
health states are expressed as a value from − 0.025 to 1 (full 
health) [8]. The MCID is 0.1 for chronic pain [9].

The HADS is a self-assessment tool to evaluate anxi-
ety and depression. It consists of 14 items equally divided 
into the anxiety (HADS Anxiety) and depression (HADS 
depression) subscales. Patients with a HADS Anxiety score 
of ≥ 11 are considered to have anxiety. Moreover, patients 
with a HADS depression score of ≥ 11 are considered to 
have depression [10].

The PCS consists of 13 items, each of which is rated on a 
scale of 0–4. Points are allocated according to the answer to 
each item. The level of catastrophic thinking is considered 
high if the total score is ≥ 30 [11].

Variables

Disabilities in patients with chronic pain were assessed 
based on the 12-item WHODAS 2.0 scores at baseline, 
pre-pandemic, and during the pandemic. In addition, NRS, 
EQ5D5L, HADS, HADS depression, PCS, and the presence/
absence of exercise habits were evaluated.

A study investigating mental health and social interac-
tions of older people with physical disabilities during the 
early months of the COVID-19 pandemic in England showed 
that older people with physical disabilities had more symp-
toms of depression and anxiety, greater loneliness, poorer 
life satisfaction, and lower purpose in life, quality of life, 
and sleep quality than people without a physical disability 
[12]. Thus, considering the possibility that the effect of the 

COVID-19 pandemic may differ depending on the sever-
ity of the disability at baseline, patients were classified into 
four groups (none, mild, moderate, and severe + complete). 
The 12-item WHODAS 2.0 scores of 0–4, 5–24, 25–49, and 
50–100 were defined as none, mild, moderate, and severe 
and complete [6]. Furthermore, the 12-item WHODAS2.0, 
NRS, EQ5D5L, anxiety, depression, PCS, and the pres-
ence/absence of exercise habits within each group were 
investigated.

Statistical analyses

The Friedman tests were performed for the 12-item WHO-
DAS 2.0, NRS, EQ5D5L, anxiety, depression, and PCS. 
Moreover, Bonferroni’s method made multiple compari-
son adjustments. Cochran’s Q test compared the presence/
absence of exercise habits. All data were analyzed using 
EZR version 3.1.1 (14 July 2010, Copyright  © 2014, 
The R Foundation for Statistical Computing Platform: 
i386–w64–mingw32/i386) [13], and a p-value of < 0.05 
indicated statistical significance.

Results

Initially, 402 patients completed the questionnaires at base-
line. Moreover, 27 and nine patients with a baseline visit 
duration of <90 days and NRS of 0, respectively, were 
excluded. Of the 366 patients, 86 did not complete the ques-
tionnaire during the pre-pandemic period. Furthermore, 21 
of the 280 remaining patients did not complete the question-
naire during the pandemic period. Of the 259 patients who 
completed the questionnaire in all three periods, 14 patients 
were regarded as incomplete responses because there were 
one or more blanks in their questionnaires, resulting in a 
final review of the 245 patients (Fig. 1). There were no 
patients who were suspected of being infected with COVID-
19 in this study. The primary disease for visiting our pain 
center was showed in Table 1.

Table 2 shows the background characteristics of the 
patients and the results. The interval between visits was sig-
nificantly longer during the pandemic (median [interquar-
tile range (IQR)]: 30.0 [19.0] and 42.0 [49.3], respectively; 
p < 0.001). Moreover, the 12-item WHODAS 2.0 scores 
were not significantly different across the baseline, pre-
pandemic, and during the pandemic (median [IQR]: 25.0 
[31.3], 25.0 [31.3] and 25.0 [31.3], respectively; p = 0.14). 
The domain scores of WHODAS 2.0 were not significantly 
different across the three periods. However, this results 
were just for reference purpose because we did not use the 
36-item WHODAS 2.0 (Table 2). There were no signifi-
cant differences in NRS, EQ5D5L, anxiety, and depression 
across the three periods. The null hypothesis that the PCS 
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for the baseline, pre-pandemic, and during the pandemic 
was identical was rejected (p = 0.02). However, the multiple 
comparison test could not detect any significant differences 
between the periods. Furthermore, there were no significant 
differences in the presence or absence of exercise habits.

According to the baseline classification by the severity 
of the disability, 39 patients were in the no disability group 

(12-item WHODAS 2.0, 0–4), 83 patients were in the mild 
disability group (12-item WHODAS 2.0, 5–24), 80 patients 
were in the moderate disability group (12-item WHODAS 
2.0, 25–49), 42 patients were in the severe disability group 
(12-item WHODAS 2.0, 50–95), and one patient was in the 
complete disability group (12-item WHODAS 2.0, 96–100). 
One patient in the complete disability group was grouped 
along with the patients in the severe group and handled 
together as 43 patients in the severe + complete group. 
Table 3shows the results for each group. The 12-item WHO-
DAS 2.0 scores in the group without disabilities was not 
the same in the three periods (median [IQR]: 0.0 [2.1], 2.1 
[6.3], and 2.1 [3.1], respectively; p = 0.004), and the multiple 
comparison test showed a significant difference between the 
baseline and pre-pandemic (p = 0.0013). In the severe + com-
plete group, a significant difference in anxiety was noted 
across the three periods (median [IQR]: 10.0 [5.5], 8.0 [5.5], 
and 10.0 [7.0], respectively; p = 0.04) and between baseline 
and the pre-pandemic (p = 0.03). Furthermore, there were 
no significant differences in the other variables across the 
three periods.

Fig. 1  Flow diagram of participation

Table 1  The primary disease for visiting our pain center

Number (%)
ICD International Classification of Diseases

ICD10 Disease None (n = 39) Mild (n = 83) Moderate (n = 80) Severe and 
complete 
(n = 43)

Total (n = 245)

M47.86 Lumbosacral spondylosis 5 (12.8) 15 (16.1) 22 (27.5) 10 (23.3) 52 (21.2)
M48.06 Lumbar spinal stenosis 1 (2.6) 17 (20.5) 18 (22.5) 8 (18.6) 44 (18.0)
G53.0 Postzoster neuralgia 8 (20.5) 7 (8.4) 6 (7.5) 7 (16.3) 28 (11.4)
M47.82 Cervical spondylosis 3 (7.7) 8 (9.6) 9 (11.3) 1 (2.3) 21 (8.6)
G50.0 Trigeminal neuralgia 5 (12.8) 6 (7.2) 2 (2.5) 0 (0) 13 (5.3)
M51.1 Lumbar and other intervertebral disc disorders 

with radiculopathy
2 (5.1) 7 (8.4) 2 (2.5) 1 (2.3) 12 (4.9)

S32.0 Fracture of lumbar vertebra 0 (0) 1 (1.2) 4 (5.0) 3 (7.0) 8 (3.3)
G64 Other disorders of peripheral nervous system 1 (2.6) 5 (6.0) 2 (2.5) 0 (0) 8 (3.3)
M19.95 Arthrosis, unspecified (Pelvic region and thigh) 2 (5.1) 2 (2.4) 1 (1.3) 1 (2.3) 6 (2.4)
I73.9 Peripheral vascular disease 2 (5.1) 2 (2.4) 1 (1.3) 1 (2.3) 6 (2.4)
M89.0 Algoneurodystrophy 1 (2.6) 1 (1.2) 1 (1.3) 1 (2.3) 4 (1.6)
M75.0 Adhesive capsulitis of shoulder 2 (5.1) 2 (2.4) 0 (0) 0 (0) 4 (1.6)
M48.02 Cervical spinal stenosis 3 (7.7) 1 (1.2) 0 (0) 0 (0) 4 (1.6)
M17 Gonarthrosis 0 (0) 1 (1.2) 2 (2.5) 1 (2.3) 4 (1.6)
M43.1 Spondylolisthesis 0 (0) 1 (1.2) 1 (1.3) 2 (4.7) 4 (1.6)
others Others 4 (10.3) 7 (8.4) 9 (11.3) 7 (16.3) 27 (11.0)
Total 39 (100) 83 (100) 80 (100) 43 (100) 245 (100)
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Discussion

The COVID-19 pandemic situation has changed people’s 
lifestyles. Restrictions exist in doing light exercise in the 
park and light sports (e.g., gateball), and sports gyms have 
been closed. Also, the use of daily services and outpatient 
rehabilitation have been restricted. The hypothesis was 
that the COVID-19 pandemic could exacerbate disability 
and QOL in patients with chronic pain because exercises, 
distractions, and relationships are important for maintain-
ing daily life functions and QOL in patients with chronic 
pain [14]. However, this study results showed no significant 
changes across baseline, pre-pandemic, and during the pan-
demic regarding disability and pain intensity, health-related 
QOL, anxiety, depression, and presence/absence of exercise 
habits. Three possible causes for this may exist. First, the 
impacts may not have been apparent yet because assessment 
during the pandemic was performed only 3–5 months after 
the emergency declaration. In the future, physical and men-
tal adverse effects (e.g., loss of exercise habits, increased 
pain, worsening disability, decreased health perception and 
QOL, anxiety and depression, and worsening of catastrophic 
thinking) may become more prominent if such a situation 
persists for a longer period. Second, the impact may have 

differed from place to place. Namely, the situation surround-
ing patients varied from region to region. Our prefecture 
was a suburban area, therefore, the impact of COVID-19 
pandemic might be less than an urban area such as Tokyo. 
At early May 2020, the number of confirmed COVID-19 
cases in Japan was less than 20,000 [15], while there were 
over 1.3 million and over 2,00,000 COVID-19 cases in the 
United States and United Kingdom, respectively [16]. Third, 
patients with chronic pain may be less susceptible to exter-
nal factors (e.g., restrictions on going out). Some studies 
showed a stable disease trajectory in persistent pain intensity 
levels over time in chronic pain patients [17]. A study inves-
tigating the short-term effects of the COVID-19 pandemic 
in chronic pain patients seen at tertiary multidisciplinary 
pain centers in Germany showed that pain-related disability, 
health-related QOL, depression, and anxiety did not differ 
significantly from those observed before the COVID-19 pan-
demic [18]. They concluded that chronic pain disorder is a 
relatively stable disease that does not change significantly 
owing to external factors. They did not evaluate exercise 
habits. The current study evaluated the degree of disability, 
health-related QOL, pain intensity, anxiety, depression, cata-
strophic thinking, and the presence/absence of exercise hab-
its. Unlike those of studies on healthy community-dwelling 

Table 2  Patient background 
characteristics and results

Median [interquartile range] or Number (%)
12-item WHODAS 2.0 the 12-item World Health Organization Disability Assessment Schedule 2.0, 
EQ5D5L Euro QOL 5dimmention5level, NRS Numerical Rating Scale, PCS Pain Catastrophizing Scale

Baseline Pre-pandemic During the pandemic p value

Age 73.0 [12.0]
Female 134 (54.7)
Duration of treatment before 

baseline assessment (days)
1133 [1549]

Interval of hospital visits 30.3 [19.0] 42.0 [49.3]  < 0.001
12-item WHODAS 2.0 (total) 25.0 [31.3] 25.0 [31.3] 25.0 [31.3] 0.14
 Cognition (Q3, Q6) 1.0 [3.0] 1.0 [3.0] 1.0 [3.0] 0.58
 Mobility (Q1, Q7) 3.0 [4.0] 3.0 [5.0] 3.0 [4.0] 0.72
 Self-care (Q8, Q9) 1.0 [2.0] 0.0 [2.0] 0.0 [2.0] 0.97
 Getting along (Q10, Q11) 0.0 [2.0] 0.0 [2.0] 0.0 [2.0] 0.08
 Life activities (Q2, Q12) 2.0 [3.0] 2.0 [3.0] 2.0 [3.0] 0.42
 Participation (Q4, Q5) 3.0 [4.0] 3.0 [4.0] 3.0 [4.0] 0.05

NRS 6.0 [4.0] 6.0 [5.0] 6.0 [4.0] 0.85
EQ5D5L 0.67 [0.29] 0.69 [0.27] 0.69 [0.30] 0.24
Anxiety 6.0 [7.0] 6.0 [5.0] 6.0 [6.0] 0.28
Depression 7.0 [5.0] 7.0 [6.0] 7.0 [6.0] 0.82
PCS 30.0 [16.0] 30.0 [16.0] 30.0 [19.0] 0.02
Presence of exercise habits 161 (66.1) 170 (69.2) 165 (67.3) 0.5
 Calisthenics 96 (39.2) 87 (35.5) 97 (39.6) 0.35
 Walking 99 (40.4) 103 (42.0) 101 (41.2) 0.86
 Working out 66 (26.9) 70 (28.6) 73 (29.8) 0.69
 Light sports 30 (12.2) 29 (11.8) 19 (8.4) 0.08
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Table 3  The results for each 
group which was classified by 
severity of disability

Disability None (n = 39) Mild (n = 83) Moderate (n = 80) Severe and 
complete 
(n = 43)

Age 69.0[9.5] 75.0 [10.5] 72.0 [14.3] 75.0 [14.5]
Female 15 (38.5) 40 (48.2) 50 (62.5) 29 (67.4)
Duration of treatment before baseline (days)
 Baseline 1436.0 [1629.0] 1139.0 [1739.0] 968.5 [1409.5] 1209.0 [1330.0]

Interval of hospital visits (days)
 Pre-pandemic 37.3 [34.0] 32.7 [28.7] 30.3 [10.2] 28.0 [7.7]
 During the pandemic 57.0 [48.3] 56.0 [53.0] 33.8 [30.5] 32.7 [31.4]
 p value  < 0.001  < 0.001  < 0.001  < 0.001

12-item WHODAS 2.0
 Baseline 0.0 [2.1] 12.5 [8.3] 35.4 [10.4] 58.3 [13.5]
 Pre-pandemic 2.1 [6.3] 16.7 [14.6] 34.4 [14.6] 58.3 [20.8]
 During the pandemic 2.1 [3.1] 14.6 [16.7] 32.3 [15.1] 60.4 [27.1]
 p value  < 0.01 0.66 0.42 0.33

NRS
 Baseline 3.0 [3.5] 4.0 [3.0] 6.0 [4.0] 7.0 [1.0]
 Pre-pandemic 3.0 [4.5] 5.0 [4.0] 6.0 [4.0] 7.0 [2.0]
 During the pandemic 3.0 [4.0] 5.0 [5.0] 6.0 [3.0] 7.0 [2.0]
 p value 0.78 0.44 0.64 0.28

EQ5D5L
 Baseline 0.89 [0.07] 0.78 [0.18] 0.60 [0.16] 0.38 [0.31]
 Pre-pandemic 0.89 [0.08] 0.78 [0.16] 0.64 [0.16] 0.39 [0.28]
 During the pandemic 0.89 [0.04] 0.78 [0.19] 0.61 [0.23] 0.36 [0.27]
 p value 0.86 0.05 0.64 0.87

Anxiety
 Baseline 3.0 [3.5] 5.0 [5.0] 8.0 [6.3] 10.0 [5.5]
 Pre-pandemic 4.0 [3.5] 5.0 [4.0] 6.5 [4.0] 8.0 [5.5]
 During the pandemic 3.0 [5.0] 4.0 [4.0] 7.0 [5.0] 10.0 [7.0]
 p value 0.33 0.08 0.89 0.04

Depression
 Baseline 3.0 [3.5] 6.0 [5.0] 8.0 [4.0] 10.0 [5.0]
 Pre-pandemic 4.0 [4.0] 6.0 [6.0] 7.0 [4.0] 10.0 [5.5]
 During the pandemic 4.0 [6.5] 5.0 [4.5] 7.0 [5.0] 11.0 [5.5]
 p value 0.14 0.98 0.28 0.65

Pain Catastrophizing Scale
 Baseline 21.0 [13.0] 25.0 [15.0] 34.5 [14.5] 40.0 [10.5]
 Pre-pandemic 21.0 [15.0] 27.0 [15.5] 33.0 [14.0] 38.0 [12.5]
 During the pandemic 19.0 [21.5] 27.0 [18.0] 32.0 [15.3] 37.0 [15.5]
 p value 0.28 0.96 0.14 0.07

Presence of exercise habits
 Baseline 30 (76.9) 59 (71.1) 53 (66.3) 20 (46.5)
 Pre-pandemic 30 (76.9) 65 (78.3) 56 (70.0) 19 (44.2)
 During the pandemic 28 (71.8) 61 (73.5) 53 (66.3) 23 (53.5)
 p value 0.51 0.26 0.74 0.40

Presence of calisthenics
 Baseline 17 (43.6) 34 (41.0) 34.0 (42.5) 10 (23.3)
 Pre-pandemic 11 (28.2) 34 (41.0) 33.0 (41.3) 9 (20.9)
 During the pandemic 18 (46.2) 37.0 (44.6) 31 (38.8) 11 (25.6)

Presence of walking
 Baseline 17 (43.6) 41 (49.4) 33 (41.3) 8 (18.6)
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individuals [3], this study’s results did not show significant 
changes in the presence/absence of exercise habits. Patients 
in chronic pain treatment are taught to exercise through 
physical activities (e.g., walking) [19]. Patients with pre-
existing pain may have had a habit of exercise that could be 
performed independently inside or around their home (e.g., 
physical exercise or walking) compared to healthy residents 
in the community. Regarding types of exercise, calisthenics 
and walking were much more common than working out and 
light sports in this study. Generally, calisthenics and walking 
did not require the use of public facilities. Therefore, they 
may have been less affected by the pandemic.

The null hypothesis that the median PCS was identical 
at baseline, pre-pandemic, and during the pandemic was 
rejected. However, the Bonferroni-adjusted multiple com-
parisons failed to detect any significant inter-period differ-
ences. Whether this is a treatment effect or the effect of the 
COVID-19 pandemic remains unclear.

In the analysis by severity, patients with more severe 
diseases were expected to experience further worsening in 
their disabilities. However, most factors were not signifi-
cantly different in any group. In the group without disabili-
ties, disabilities worsened significantly between the baseline 
and pre-pandemic periods, but the MCID of the 12-item 
WHODAS 2.0 score was 8, suggesting that the change was 
not clinically significant. The COVID-19 pandemic’s effect 
is unclear because no significant differences were observed 
pre-pandemic and during the pandemic. Although anxiety 
in the severe + complete group significantly improved in the 
pre-pandemic period than baseline, there were no significant 
differences between the pre-pandemic and during pandemic 
periods. For this finding, the impact of the COVID-19 pan-
demic may have offset the effect of clinical pain treatment 
because we did not restrict outpatient treatments during 
pandemic.

This study has several limitations. First, the study is 
limited to patients with chronic pain from a single insti-
tution. Thus, although the results of this study reflect the 
status of patients with chronic pain who continue receiv-
ing treatment at pain clinics, the status of patients being 
treated at other departments or patients who have not been 
treated remains unknown. Second, the impact of COVID-19 
pandemic would differ from region to region. The patients 
in this study might have less impact than other countries. 
More studies examined the impact of COVID-19 in various 
countries are needed to draw a conclusion. Third, the current 
study only assessed short-term changes. Long-term investi-
gations are needed to determine the true effects because the 
effects of the COVID-19 pandemic may become apparent 
over time. Fourth, we examined only existence of exercise 
habit, namely, we did not measure the amount of exercise. If 
we measured the amount of exercise using a pedometer or an 
activity monitor, the result might have changed.

Conclusion

The effect of the COVID-19 pandemic in patients with 
chronic pain was not apparent in the short-term. However, 
careful monitoring is required in the future because long-
term effects are unknown.
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Median [interquartile range] or Number (%)
12-item WHODAS 2.0 the 12-item World Health Organization Disability Assessment Schedule 2.0, 
EQ5D5L Euro QOL 5dimension 5level, NRS Numerical Rating Scale

Table 3  (continued) Disability None (n = 39) Mild (n = 83) Moderate (n = 80) Severe and 
complete 
(n = 43)

 Pre-pandemic 19 (48.7) 49 (59.0) 29 (36.3) 6 (14.0)
 During the pandemic 18 (46.2) 45 (54.2) 31 (38.8) 7 (16.3)

Presence of working out
 Baseline 10 (25.6) 25 (30.1) 22 (27.5) 9 (20.9)
 Pre-pandemic 8 (20.5) 28 (33.7) 24 (30.0) 10 (23.3)
 During the pandemic 11 (28.2) 21 (25.3) 25 (31.3) 16 (37.2)

Presence of light sports
 Baseline 7 (17.9) 9 (20.8) 8 (10.0) 6 (14.0)
 Pre-pandemic 9 (23.1) 10 (12.0) 9 (11.3) 1 (2.3)
 During the pandemic 5 (12.8) 7 (8.4) 4 (5.0) 3 (7.0)
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