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Abstract

Purpose To verify changes in the health-related quality of life (HRQOL) of patients with musculoskeletal disorders after
the coronavirus disease 2019 (COVID-19) pandemic and to assess the relationship between the patients’ change in several
activities of daily living and in the HRQOL to discover factors related to the deterioration in HRQOL.

Methods A multi-centre cross-sectional questionnaire survey was administered between November 1, 2020, and December
31, 2020, in Japan. The participants included those who visited the orthopaedics clinic within the survey period and had
experienced the first and second waves of COVID-19 in Japan and the first stay-at-home order issued by the government.
Patients’ HRQOL at the two different time points (pre-outbreak and post-second wave of COVID-19) was assessed with the
EuroQoL-5 dimensions 5-level (EQ-5D).

Results The survey was completed by 1254 patients (average age: 52.5 +21.9 years; 644 women). Among them, 431 patients
(34.3%) reported a decrease in the EQ-5D index after the pandemic. The largest decrease was in the pain domain followed
by the mobility domain. Multivariate logistic regression analysis revealed that the patients with decreased regular exercise
habits were significantly related to deterioration in HRQOL compared with those with stable regular exercise (adjusted odds
ratio=1.76, p <0.001) independently from age, sex, and change of symptoms.

Conclusions Up to 35% of patients with musculoskeletal disorders reported deterioration of HRQOL after the COVID-19
pandemic. Pain and mobility rather than anxiety were the two leading factors of the HRQOL decrease. The decrease in
regular exercise was related to the HRQOL decrease.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
had many effects on the lives and health of persons world-
wide [1]. To prevent the spread of COVID-19 and to enable
health care systems to manage the increase in seriously ill
persons, severe restrictions on daily life have been imple-
mented, including home confinement or lockdown. Although
such emergent countermeasures were effective to some
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extent in preventing the spread of COVID-19 in the com-
munity, a prolonged situation where these countermeasures
persist could also negatively affect several aspects of peo-
ples’ lives, including decrease in regular exercise and dete-
rioration in the mental health and quality of life (QOL) [2].
Furthermore, patients with musculoskeletal disorders could
experience delays in timely access to the hospital owing to
fear of exposure to the infection, or could hesitate before
visiting the hospital in order to prevent spreading the infec-
tion. [3]

Hence, we aimed to determine whether the current situ-
ation in which fundamental daily activity is limited owing
to the COVID-19 pandemic could negatively affect the
health-related QOL (HRQOL), especially the mental health,
of patients with musculoskeletal disorders. We, therefore,
sought (1) to assess the changes in the HRQOL of patients
with musculoskeletal disorders after the first and second
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waves of the pandemic, and (2) to assess the relationship
between the patient’s reported changes in several daily life
activities and in the HRQOL, to discover factors to prevent
and/or improve HRQOL deterioration.

Patients and methods
Ethical approval

All study participants provided written informed con-
sent. The study protocol was approved by the Institutional
Review Board of the representative institution (approval No:
2020-242). All information has been handled in accord-
ance with the standards for privacy of individually identifi-
able health information of health insurance portability and
accountability act.

Survey time points

A multi-centre cross-sectional questionnaire survey was
administered between November 1, 2020, and December
31, 2020, in Osaka, Japan. In Japan, the third wave of the
COVID-19 pandemic occurred during this study’s sever-
ance period. The second state of emergency with a stay-
at-home order was issued by the government on January 7,
2021 (Fig. 1). Hence, our survey’s results included data from
patients who had experienced the first and second waves of
the COVID-19 pandemic and the first stay-at-home order
issued by the government.

Study design
All patients who visited four private orthopaedic clinics for

any symptoms in the aforementioned period were requested
to participate in the current survey, and those who provided

informed consent were enrolled; they were allowed to with-
draw freely if they wished, during and after completing the
questionnaire. All four clinics accepted patients into the
study, regardless of whether they had clinician appointment,
were visiting the clinic for the first time, or were on a follow-
up visit. All participants completed the questionnaire at the
clinic without receiving any instructions. In several ques-
tionnaires, the participants were asked to answer the ques-
tions at two time points, i.e., pre-pandemic and post-second
wave (current). The patients who could not understand the
questionnaires were excluded from the analysis to provide
accurate data.

Questionnaire
General information

The questions included the date of birth, sex, first or return
visit, patients’ complaints (spine, shoulder/hand, hip/knee
joint or other), and whether they were hesitant to visit the
hospital (if they had hesitated or not hesitated to visit the
hospital).

Changes after the second wave of the COVID-19 pandemic

The questions included the changes in their symptoms
(deteriorated, stable, stable and newly occurred after the
pandemic) and the changes in their exercise habits (stable,
increased, decreased, no exercise habit).

Activities of daily living (ADLs)

Criteria for determining the participant’s independence level
in performing ADLs were based on the definition provided
by the Japanese Ministry of Health, Labour, and Welfare
[4]. The survey requested participants to answer questions
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regarding ADL before and after the second wave of the pan-
demic. The criteria include Grade J, which include those
with a disability, but who were almost independent in per-
forming ADLs and could leave home independently. Grade
A included those who were almost independent in terms
of performing indoor ADLs, but who required assistance
when they leave home. Grade B included those who required
assistance for performing indoor ADLs and remained in bed
most of the time, but who could maintain a sitting position.
Grade C included those who remained in bed and required
assistance for toileting, eating, and changing clothes. When
a patient’s answers indicated a similar ADL grade for pre-
and post-second wave or a higher-grade post-pandemic com-
pared with that pre-pandemic, he or she was considered to
have stable activities. When a patient’s answers indicated
a decrease in ADL after the pandemic compared to before
the pandemic, he or she was considered to have decreased
activity.

HRQOL index

In this cross-sectional survey, each patient’s HRQOL was
assessed at two time points (pre-pandemic and post-second
wave) using the EuroQoL-5 dimensions 5-level (EQ-5D)
[5]. The EQ-5D measures HRQOL on a 1-to-5 scale in five
dimensions, including mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. The domain scores
were subsequently converted into a summarised index based
on the published values proposed in a previous report [6, 7].

Statistical analysis

All patients were placed into two groups according to the
change in the EQ-5D summarised index. The decreased
group included those with a lower EQ-5D summarised index
for the post-second wave compared with that for the pre-pan-
demic time point. The non-decreased group included those
with a similar or higher EQ-5D index for the post-second
wave compared with that for the pre-pandemic time point.
The changes in the total and each domain index from pre- to
post-second wave were compared between the decreased and
non-decreased groups using 2-way repeated measurement
analysis of variance. Subsequently, during the univariate
analysis, the age, sex, complaints, along with the change
in symptoms, exercise habits, and ADL were compared
between the two groups using the Mann—Whitney U test
for continuous values and the chi-squared test for categori-
cal variables. The residual analysis result was described as
p <0.05 when all variables were |rl>1.96, according to the
Haberman method [8]. Finally, variables with a significance
level of p <0.05 in the univariate analysis were included in
the multivariable binary logistic regression model as explan-
atory variables. In this analysis, the decreased group was set

as an objective variable. The adjusted odds ratio (aOR) and
95% confidence intervals of the dependent variables were
calculated. All analyses were performed using SPSS soft-
ware (version 23.0; SPSS, Chicago, IL, USA). A p-value
of <0.05 was considered statistically significant.

Results

Overall, 1254 patients provided complete answers to all
questions and were included in the analysis. The patients’
average age was 52.5 +21.9 years; the study included 644
women and 610 men.

Grouping based on the HRQOL changes

Among the 1254 patients, 431 (34.3%) reported a decrease
in EQ-5D summarised index after the second wave and were
classified into the decreased group, whereas 823 (65.7%)
reported a stable or increased index after the second wave
and were classified into the non-decreased group. There were
significant differences in the total index changes between
the decreased and non-decreased groups (p <0.001, Fig. 2).
The largest decrease was in the pain domain followed by the
mobility domain (Table 1).

Univariate comparisons between the HRQOL
decreased and non-decreased groups

Univariate analysis between the decreased and non-
decreased groups revealed significant differences in age
(p=0.009), sex ratio (p =0.012), hesitating to visit the hos-
pital (p=0.012), change in symptoms (p <0.001), change in
regular exercise (p <0.001), and change in ADL (p <0.001)
(Table 2). Residual analysis demonstrated that the patients
in the HRQOL decreased group reported higher rates of
symptom deterioration and newly occurred symptoms than
the HRQOL non-decreased group (p <0.05 respectively).
The patients in the HRQOL decreased group reported a
significantly higher rate of decrease in their exercise habits
(p<0.05) and a lower rate of maintaining their usual exer-
cise habits after the COVID-19 pandemic.

Multivariate comparisons: objective variable,
patients who reported HRQOL decrease

Age, sex, and hesitating to visit the hospital were not sig-
nificant factors in the multivariable binary logistic regres-
sion (Table 3). The changes in symptoms, regular exercise,
and ADL were significant factors relating to the HRQOL
decrease, and were independent of age, sex, and each
other. Furthermore, patients who reported a deterioration
in their symptoms or newly acquired symptoms after the
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Table 1 Differences in each domain of the EuroQoL-5 Dimensions
5-Level questionnaire between the pre- and post-pandemic periods

Decreased (n=431) Non-
decreased
(n=2823)
Mobility —0.05+0.06 0.00+0.20
Self-care —-0.01+0.02 0.00+0.01
Usual activity —-0.03+0.04 0.00+0.02
Pain —0.06+0.05 0.01+0.02
Anxiety —0.03+0.04 0.00+0.01

EQ-5D, EuroQoL-5 dimensions 5-level

second wave had a more significant deterioration in HRQOL
compared to those with stable symptoms (aOR =4.54 and
3.38, p<0.001, respectively). Patients with decreased regu-
lar exercise habits had a more significant deterioration in
HRQOL compared with those with stable regular exercise
habits (aOR=1.76, p <0.001). An ADL decrease was sig-
nificantly related to deterioration in HRQOL than stable
ADL (aOR=2.84, p<0.001).

Discussion

In this study, nearly 35% of the patients with musculoskel-
etal disorders reported a HRQOL deterioration after the
second wave of the COVID-19 pandemic. Contrary to our
expectation, the reported decreases were in the pain and
mobility subdomains, and these two, rather than the anxi-
ety subdomain, were the leading causes of the HRQOL
decrease. Additionally, the reported decrease in regular exer-
cise habits and symptom deterioration after the pandemic’s
second wave were significantly correlated with the HRQOL
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deterioration and these were independent of age, sex, and
each other.

The minimal important difference or minimal clinically
important difference (MCID) is the smallest amount of
benefit that the patient can recognise and value [9]. This
concept bridges the patient perspective with evidence-based
medicine, especially in the evaluation of patient-reported
HRQOL measures [10]. From this perspective, our study
should also have used this model as the threshold to cat-
egorise the participants in the two groups. However, a dis-
advantage of the MCID is that it is intervention-specific
and/or disease-specific. Additionally, there are numerous
computational methods for calculating the MCID, leading
to values with wide differences [11]. For example, a review
has revealed that the EQ-5D MCID for patients with mus-
culoskeletal disorders differs widely, ranging from 0.08 to
0.52 [12]. Considering these findings, we adopted the simple
differences between the values evaluated at pre- and post-
second wave of the COVID-19 outbreak as our threshold
for grouping.

It is not surprising that the participants’ QOL had
decreased after the second wave of the COVID-19 outbreak.
Many factors, including inaccurate information about virus
transmission, limited social support, financial uneasiness,
and an unstable situation can increase anxiety, resulting in
significant decreases in the psychological QOL [13-15].
Hence, we initially considered that the anxiety subdomain
would be the most affected among the five EQ-5D subdo-
mains. However, contrary to our expectation, our results
demonstrated that the two major negative changes in patients
with decreased HRQOL were in the mobility and pain sub-
domains, rather than in the anxiety subdomain. However,
considering that all participants were patients who visited
the orthopaedic clinic, their characteristics may differ from
those of the general healthy population.
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Table 2 Univari.ate comparisons Decreased (n=431) Non-decreased p-value
between the patients who (n=823)
reported a decrease or non-
decrease in their health-related Age (years) 50.4+22.0 53.8421.7 0.009*
quality of life Sex (female/male) 242/189 400/423 0.012
Complaints 0.067°
Spine 151 (35.0) 296 (36.0)
Shoulder/hand 75 (17.4) 189 (23.0)
Hip/knee joint 130 (30.2) 220 (26.7)
Others 75 (17.4) 118 (14.3)
Hesitating to visit the hospital 0.012°
Hesitated 165 (38.3) 256 (31.1)
Non-hesitant 266 (61.7) 567 (68.9)
Change of symptoms <0.0017
Deteriorated 91 (21.1) 53 (6.4) *
Improved 21 (4.9) 759.1) *
Stable 163 (37.8) 549 (66.7) *
Newly reported 156 (36.2) 146 (17.7) *
Change in exercise habit <0.0017
Stable 158 (36.7) 450 (54.7) *
Increased 21 (4.9) 31 (3.8)
Decreased 195 (45.2) 238 (28.9) *
No exercise habit 57 (13.2) 104 (12.6)
Change in ADL <0.0017
Stable 351 (81.4) 771 (93.7)
Decreased 80 (18.6) 53 (6.4)
#Mann—Whitney U test, $Chi-squared test, *p <0.05 in residual analysis
HRQOL, health-related quality-of-life; ADL, activities of daily living
Tab'le'3 Multiv'ariable bir}ary Explanatory variables Reference aOR p-value 95%Cl
logistic regression analysis
(objective variable: patients Age (years) (Continuous) 0.99 0.165 0.99-1.01
who reported a decrease in their
health-related quality of life) Sex Male Female 0.81 0.102  0.62-1.04
Hesitating to visit the hospital Hesitated Non-hesitant 0.91 0.479  0.69-1.19
Change in symptoms Deteriorated Stable 4.54 <0.001  3.03-6.81
Improved Stable 0.86 0.579  0.51-1.46
Newly reported Stable 3.38 <0.001  2.48-4.60
Change in regular exercise Increased Stable 1.51 0.198  0.80-2.84
Decreased Stable 1.76 <0.001  1.32-2.34
No habit Stable 1.41 0.091  0.95-2.10
Change in ADL Decreased Stable 2.84 <0.001 1.91-4.24

HRQOL, health-related quality-of-life; ADL, activities of daily living; OR, odds ratio; CI, confidence inter-

val

Our results demonstrated an independent relationship
between symptom deterioration and decrease in HRQOL.
Although some patients can be expected to experience dete-
rioration in their musculoskeletal symptoms regardless of
COVID-19, Clauw et al. reported that psychological stress-
ors caused by the COVID-19 pandemic could trigger chronic
pain exacerbation [16]. They suggested that reduced access

or closure of routine clinics could result in prolonged wait-
ing times, delays in timely access to medications due to fear
of exposure to infection, and financial insecurity [16, 17].
Similarly, our survey revealed that 34% of all patients who
visited the hospital during the survey period had hesitated
before visiting the clinic. These patients may have poten-
tially missed the optimal timing to receive adequate therapy.
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Although our study lacks a control group to validate the rela-
tionship between pain deterioration and COVID-19, physi-
cians should pay attention to the symptoms and pain deterio-
ration that can result in decreases in HRQOL in patients with
musculoskeletal disorders after the COVID-19 pandemic.

Regular exercise is a vital management strategy for
addressing chronic pain [18], mental health [19], several
chronic diseases [20], life satisfaction [21], mortality, [22],
and QOL [23, 24]. Additionally, regular exercise is impor-
tant for improving the symptoms of patients with musculo-
skeletal disorders [25]. The importance of maintaining one’s
physical activity during times of social restrictions and lock-
downs was highlighted as an important strategy at the begin-
ning of the pandemic [26, 27]. However, a wearable activity
tracking software company collected physical activity data
from 30 million users in one week in March 2020 and found
a reduction in the average step counts of up to 40% in most
countries compared with that in the same period the pre-
ceding year [28]. Comparably, our study revealed that 35%
of the participants reported a decrease in regular exercise
after the second wave of pandemic. Further, the decrease
in regular exercise was related to the decrease in HRQOL
of patients with musculoskeletal disease, which was inde-
pendent of symptom deterioration. This evidence supports
the importance of maintaining regular exercise during the
COVID-19 pandemic.

In the post-COVID-19 era, our lives should not revert
back to those of the pre-COVID-19 era [29]. In the post-
COVID-19 era, some patients with musculoskeletal disor-
ders may miss the optimal time to visit the hospital and/
or hesitate to perform regular exercise, which can lead to a
vicious circle resulting in HRQOL deterioration. Physicians,
healthcare providers, and decision makers in the governmen-
tal and nongovernmental health systems should create guide-
lines to prepare the population for the post-COVID-19 era.

There are several limitations to our cross-sectional ques-
tionnaire survey. The major limitation is recall bias. Since we
did not collect data before pandemic, the alternative would
have been to ask for retrospective reports from before the pan-
demic. Further, negative emotions, including fear or anger
related to COVID-19, could have affected the results. The
second limitation is generalisability bias. All participants
were those who had visited the orthopaedic clinic in the survey
period during the COVID-19 pandemic. Those people may
not be representative of all patients with musculoskeletal dis-
orders, and this may potentially under-estimate some results,
such as hesitation to visit the hospital. In addition, in the cur-
rent study, the comorbid dementia and/or mental disorders
were not assessed. Finally, this cross-sectional study could not
evaluate the HRQOL changes after the patients resumed their
regular exercise regimens. Therefore, a longitudinal question-
naire survey that includes a comprehensive sample of patients
with musculoskeletal disorders, which had begun before the
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pandemic, would be helpful. However, our survey provides
scientific evidence, even though it is not an editorial, letter
to the editor, or an expert opinion, regarding the relationship
between regular exercise and HRQOL after the COVID-19
pandemic [30]. Additionally, this study’s strengths could be
the relatively large sample size that allowed assessment of the
patient-reported HRQOL and the change in daily life in detail
after the second wave of the pandemic.

In conclusion, nearly 35% of patients with musculoskel-
etal disorders reported deterioration in their HRQOL after
the second wave of the COVID-19 pandemic. The leading
reasons for the HRQOL decrease were pain and mobility
rather than anxiety. Additionally, a decrease in regular exer-
cise and symptom deterioration post-pandemic’s second
wave were significantly correlated with HRQOL deterio-
ration, and these were independent of age, sex, and each
other. We believe our study calls the attention of physicians,
healthcare providers, and decision makers in the governmen-
tal and nongovernmental health systems to create guidelines
and to prepare for the post-COVID-19 era.
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