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Abstract
Background The coronavirus disease 2019 (COVID-19)
pandemic, and its associated lockdowns in many parts of
the world, have changed our daily lives and may have a

psychological impact on around the globe. However, it is
unknown how this influences the patient-reported out-
come measures (PROMs) of patients involved in ongoing
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Moojen MD PhD, X. Smit MD PhD, R. van Huis PT, P. Y. Pennehouat PT, K. Schoneveld PT MSc, Y. E. van Kooij PT MSc, P. Zagt PT, F. J. van Ewijk PT,
J. J. Veltkamp PT, A. Fink PT MSc, H. P. Slijper PhD, J. T. Porsius PhD, R. Poelstra MD, M. J. W. van der Oest BSc, L. Hoogendam BSc, J. M. ZuidamMD
PhD, L. Duraku MD PhD, E. P. A. van der Heijden MD PhD, J. W. Colaris MD PhD, J. S. Teunissen, J. Dekker MSc, M. Jansen-Landheer MD PhD.
The institution of one or more of the authors (AC, RW, RS) has received, during the study period funding from ZonMW (The Hague, The
Netherlands) and CZ (Tilburg, The Netherlands).
All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research® editors and board members are on file with
the publication and can be viewed on request.
Each author certifies that his or her institution approved the human protocol for this investigation and that all investigations were
conducted in conformity with ethical principles of research.
This study was performed at the Xpert Clinic, Eindhoven, the Netherlands.
The first two authors contributed equally to this manuscript.

A. Cohen, Department of Orthopaedic Surgery, Erasmus MC University Medical Center, Rotterdam, the Netherlands

R.W. Selles,W.A. De Ridder, R.M.Wouters, Department of Plastic, Reconstructive andHand Surgery, ErasmusMCUniversityMedical Center,
Rotterdam, the Netherlands

R.W. Selles, W. A. De Ridder, R. M.Wouters, Department of Rehabilitation Medicine, ErasmusMCUniversity Medical Center, Rotterdam, The
Netherlands

W. A. De Ridder, M. H. P. Ter Stege, J. S. Souer, Hand and Wrist Center, Xpert Clinic, Eindhoven, the Netherlands

R. M. Wouters, Center for Hand Therapy, Handtherapie Nederland, Utrecht, the Netherlands

A. Cohen✉, Department of Orthopaedic Surgery, ErasmusMCUniversityMedical Center, RoomNc-424, POBox 2040, 3000 CARotterdam the
Netherlands, Email: a.cohen.1@erasmusmc.nl

Copyright © 2020 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.

mailto:a.cohen.1@erasmusmc.nl


clinical research and medical care. For both the current
and potential future lockdowns, it is important to de-
termine if PROMs collected during such a period can be
interpreted with confidence.
Questions/purposes (1) Is there a difference in quality of
life between patients in the COVID-19 period group
(March 23, 2020 to May 4, 2020) and patients in a refer-
ence period group (from the same period in 2018 or 2019)?
(2) Is there a difference in pain, hand function, anxiety,
depression, and illness perception between patients in the
COVID-19 period group and patients in the reference pe-
riod group?
Methods This study was part of a large cohort study
with routine outcome measures of patients with hand
and wrist conditions. To answer our research questions,
we analyzed two samples because not all PROMs were
sent to participants at the same time points after treat-
ment. The first sample consisted of all participants who
completed PROMs on quality of life (QoL), pain, and
hand function at their final follow-up time point, which
was either 3, 6, or 12 months post-treatment. The second
sample consisted of participants who completed
PROMs 3 months post-treatment on anxiety, de-
pression, and illness perception. Each sample consisted
of two groups: a COVID-19 period group and a refer-
ence period group. We included 1613 participants in the
first sample (COVID-19 period group: n = 616; refer-
ence period group: n = 997) and 535 participants in the
second sample (COVID-19 period group: n = 313; ref-
erence period group: n = 222). The primary outcome
was QoL, expressed in the EuroQol 5-Dimensions
questionnaire (EQ-5D) index score. Secondary out-
comes were the other domains on the EQ-5D, as well as
pain, hand function, anxiety, depression, and illness
perception.
Results We found no between-group differences in the
EQ-5D index score (standardized mean difference 0.035;
p = 0.98). Furthermore, there were no between-group
differences in PROM scores for hand function, anxiety, or
depression. There were, however, a few small differences
in subdomain items regarding pain and illness perception,
but we believe in aggregate that these are unlikely to
make a clinically important difference in our main
finding.
Conclusion The COVID-19 pandemic and its associated
lockdown had no influence on QoL and had little influence
on secondary outcomes in participants who were part of the
Hand-Wrist Study Cohort. This finding implies that
PROMs data collected during this period can be used with
confidence in clinical research. Our findings indicate that
when a pandemic like this occurs again, we can continue to
use PROMs for analysis in clinical research or routine
outcome measures.
Level of Evidence Level III, therapeutic study.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic af-
fects people all around the world [20, 21]. To control the
virus, multiple countries have instituted their own version
of a government order to stay-at-home and avoid social
contact, often referred to as a “lockdown” [8, 9, 10, 12, 14].
In the Netherlands, an “intelligent lockdown” has been in
effect since March 15, 2020 [13, 14], which instructed
social distancing, and more specifically, to stay at home as
much as possible, avoid busy places, and maintain a
physical distance from each other.

Because a pandemic resulting in lockdowns in many
affected countries is unprecedented in modern history, the
effects of such measures on quality of life (QoL) and other
health status domains are unknown. Brooks et al. [2] re-
cently reviewed pre-COVID-19 studies on people in
quarantine for an infection and reported an increased
prevalence of depression, anxiety, insomnia, and emo-
tional disturbance. More specifically, for the COVID-19
pandemic, one study reported a mild stress response in 263
Chinese citizens because of the COVID-19 pandemic [23],
whereas another study reported no changes in emotional
state in most participants during a 2-week study period
during the COVID-19 pandemic [22]. As such, the in-
fluence of the COVID-19 pandemic and associated lock-
downs on psychological distress is still unclear, as is the
influence of COVID-19 on important outcomes such as
QoL. More knowledge of psychological distress during the
COVID-19 pandemic is important for both medical care
and clinical research, because distress is known to in-
fluence QoL, pain, and function [3, 11, 17, 18].

In this study, we asked: (1) Is there a difference in QoL
between patients in the COVID-19 period group (March
23, 2020 to May 4, 2020) and patients in a reference period
group (from the same period in 2018 or 2019)? (2) Is there a
difference in pain, hand function, anxiety, depression, and
illness perception between patients in the COVID-19 pe-
riod group and patients in the reference period group?

Patients and Methods

Study Design and Setting

This was a cohort study using a sample of patients with
hand and wrist conditions and the study was reported per
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines [19]. In this study,
we compared the outcomes of a COVID-19 period group
and a reference period group at 3, 6, or 12 months after the
start of treatment.

Data collection was part of usual care and occurred
between January 2012 and May 2020 at Xpert Clinic and
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Handtherapie Nederland, comprising 28 clinics for hand
surgery and therapy in the Netherlands. Our treatment
centers employ 23 surgeons certified by the Federation of
European Societies for Surgery of the Hand and more than
150 hand therapists.

In this study, we compared PROMs gathered at 3, 6, or
12 months after the start of a treatment for their hand or
wrist conditions between two study groups: One was
from a COVID-19 period group (collected from March 23,
2020 to May 4, 2020), and the other was a reference period
group (collected during the same period in 2018 and 2019).
We used two samples in this study, since not all PROMs of
interest were sent to participants at each time point.

The first sample comprised participants who completed
PROMs on QoL, pain, and hand function at final follow-
up, at either 3, 6, or 12 months post-treatment. These pre-
defined time points for final follow-up were dependent on
the measurement track [16], specified per diagnosis-
treatment combination and dependent on disease severity
and invasiveness of the treatment. For example, a trigger
finger release had a final follow-up of 3 months,
Dupuytren’s surgery had a final follow-up of 6months, and
thumb base resection arthroplasty had a final follow-up of
12 months. The second sample consisted of participants

who completed PROMS on anxiety, depression, and illness
perception. These PROMs were distributed at 3 months
post-treatment for all patients. More details on our routine
outcome measurements are described elsewhere [16]. The
study was performed in accordance with the Declaration of
Helsinki and approved by the local Medical Research
Ethical Committee at Erasmus Medical Center (reference
number: MEC-2018-1088). Written informed consent was
obtained from all patients.

Patients in the COVID-19 period group completed
PROMs during the so-called intelligent lockdown in the
Netherlands. This lockdown was designed to control the
spread of the virus, and citizens were instructed to follow
hygiene rules, stay home and work from home as much as
possible, and avoid visiting families and friends. Forming
groups was forbidden and people were instructed to keep a
1.5-meter distance from others. As a result, during the
lockdown, schools and public venues such as cafes and
restaurants were closed, but shops were open [13, 14]. In
addition, during the lockdown, all other usual healthcare
was minimalized or postponed; for example, outpatient
department appointments were held via telephone, and
physical therapy appointments were cancelled or converted
to video consultations.

Fig. 1 This flow chart shows the patients whowere included in this study. The left side describes the sample for the first analysis and
the right side describes the sample for the second analysis.
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Participants

Participants were eligible for inclusion if there were com-
plete baseline sociodemographic data and complete
PROMs data completed during either the COVID-19 pe-
riod (March 23, 2020 to May 4, 2020) or the reference
period (same period but in 2018 or 2019).

As mentioned before, we used two data samples in this
study. The first sample included patients who completed
PROMs for QoL, pain, and hand function at their final pre-
defined follow-up time point. The second sample included
patients who completed PROMs for anxiety, depression,
and illness perception at 3 months follow-up.

Study Population

After applying the inclusion criteria, we included 1613
patients in the first sample (616 patients in the COVID-19
period group and 997 patients in the reference period
group) and 535 patients in the second sample (313 patients
in the COVID-19 period group and 222 patients in the

reference period group) (Fig. 1). The baseline characteris-
tics of patients in the COVID-19 period group and those in
the reference period group were highly similar, except for
the distribution between measurement tracks in the second
sample (Table 1).

Variables, Data Sources, and Measurement

Primary Outcome

The primary outcome was the index score of the 5-level
EuroQol-5 Dimensions (EQ-5D), which is a validated and
widely used tool for measuring QoL [6]. The index score
ranges from 0 (death) to 1 (perfect health). The question-
naire consists of five dimensions (mobility, self-care, usual
activities, pain and discomfort, and anxiety and depression)
with 5 levels (no problems, slight problems, moderate
problems, severe problems, and unable/extreme problems).
The individual domain scores and the self-reported health
on a VAS scale (range 0 to 100; a higher scores indicate a
better health state) were secondary outcomes [6].

Table 1. Pretreatment sociodemographic characteristics

First sample Second sample

(EQ-5D, VAS Pain, and VAS Hand function) (IPQ, PHQ-4)

Variable

COVID-19
period

(n = 616)

Reference
period

(n = 997) p value

COVID-19
period

(n = 313)

Reference
period

(n = 222) p value

Age, mean 6 SD 52 6 16 53 6 14 0.17 57 6 13 59 6 12 0.15

Sex % men (n) 37% (228) 35% (348) 0.42 33% (104) 38% (85) 0.27

Hand dominance, % right hand (n) 86% (527) 87% (867) 0.30 88% (275) 90% (199) 0.84

Treatment side, % right hand (n) 45% (279) 46% (455) 0.51 48% (151) 53% (117) 0.13

Measurement track, % (n) 0.19 < 0.001

Thumb regular 17% (103) 18% (184) 32% (101) 45% (99)

Thumb extended 6% (34) 8% (76) 12% (39) 17% (38)

Dupuytren’s 5% (30) 5% (47) 15% (48) 24% (54)

Nerve (de)compression 15% (95) 14% (141) 40% (125) 14% (31)

Wrist regular 22% (135) 24% (238)

Wrist extended 12% (75) 8% (83)

Finger regular 20% (125) 20% (196)

Finger extended 3% (19) 3% (32)

Nonsurgical treatment, % (n) 30% (187) 33% (332) 0.24 28% (87) 35% (78) 0.09

Second opinion = no, % (n) 95% (585) 94% (939) 0.34 98% (306) 98% (218) 1.00

Type of Work, % (n) 0.21 0.50

Unemployed 32% (196) 32% (321) 38% (119) 44% (97)

Light physical labor 32% (196) 28% (279) 31% (97) 27% (59)

Moderate physical labor 25% (157) 26% (261) 22% (70) 20% (45)

Heavy physical labor 11% (67) 14% (136) 8% (26) 9% (21)

Duration of symptoms in months,
median (IQR)

6 (4 to 18) 8 (4 to 18) 0.16 9 (5 to 24) 12 (6 to 24) 0.26
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Secondary Outcomes

We used the VAS to measure pain (range 0 to 100; higher
scores indicate more pain), hand function (range 0 to 100;
higher scores indicate better function), [4].

Anxiety and depression were measured using the
Patient Health Questionnaire for anxiety and depression
([PHQ-4]; score range: 0 to 6 for the subscales of anxiety
and depression; higher scores indicate more anxiety and
depression), which is a screening tool for detecting de-
pressive disorders [7].

Illness perceptions were measured using the Brief
Illness Perception Questionnaire ([IPQ]; item scores
range from 0 to 10; higher scores indicate worse illness
perception except for the items of personal control,
treatment control, and coherence) [1]. As an indication
of the patient’s overall illness perception, a sum score
can be calculated after converting the items of personal
control, treatment control, and coherence (range 0 to
80; higher scores indicate worse illness percep-
tion) [18].

Study Size

A power analysis for a multiple linear model with 10
covariates, a conventional effect size of f = 0.15, a = 0.05,
and power of 0.80 suggested that 118 participants were
required, which was well below the included sample of
1613 patients in the first sample and 535 patients in the
second sample.

Statistical Methods

We investigated between-group differences in pre-
treatment sociodemographic characteristics using in-
dependent sample t-tests for normally distributed
continuous data, Kruskal-Wallis tests for non-normally
distributed continuous data and chi-square tests for di-
chotomous or categorical data. Each sample was analyzed
separately.

To inspect possible trends over time, we created
scatter plots of the primary outcome as a function to the

Fig. 2 A-C These scatterplots and second-order polynomial regression line show the individual index EQ-5D scores as a function of
(A) the numbers of days since the lockdown on March 23, 2020 and for the reference periods in (B) 2018 (C) and 2019.
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number of days since the lockdown as well as for the
reference period in 2018 and 2019. A best fitting, second-
order polynomial was fitted for each of the three time
intervals.

We investigated differences in PROM scores between
the COVID-19 period group and reference period group
using multivariable linear mixed models. We used the
multivariable linear mixed model to allow adjusting for
potential differences in baseline characteristics between
both groups. More specifically, we adjusted for the fol-
lowing sociodemographic characteristics to determine
whether there was an adjusted group effect: age, sex, hand
dominance, treatment side, measurement track, whether a
surgical treatment or a nonsurgical treatment was per-
formed, whether it was a second opinion or not, type of
work, and duration of symptoms. Assumptions were
checked using residual plots and normal probability plots.
If data were not normally distributed, we reported medians
and interquartile ranges. A p value < 0.05 was considered
statistically significant.

Results

Quality of Life Between Patients in the COVID-19
Period Group and the Reference Period Group

The primary outcome, EQ-5D index score, did not show a
clear change over time (Fig. 2). When comparing groups,
there was no difference in the index EQ-5D score between
the COVID-19 period group and reference period group
(standardized mean difference: 0.035; adjusted p = 0.98)
(Fig. 3A). Also, there were no differences in the other EQ-
5D items (Table 2).

Comparing Pain, Hand Function, Anxiety, Depression,
and Illness Perception in the COVID-19 Period Group
and the Reference Period Group

Similarly, for the secondary outcomes, we found no dif-
ferences in VAS pain during rest, VAS score for hand

Fig. 3 A-C These boxplots demonstrate the distribution of the (A) index EQ-5D score, (B) mean VAS score for pain in the past week,
and (C) VAS score for pain during physical load. The p values refer to the significance of the adjusted group factor from the linear
mixed model analyses. The X represents the mean, whereas the horizontal line represents the median. The dots represent outliers.
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function (Table 2), and PHQ-4 scores (Table 3) between
the COVID-19 period group and reference period group.
However, we did find less pain during the past week in the
COVID-19 period (median = 15) group than in the refer-
ence period group (median = 17, p = 0.046) (Fig. 3B) and
less pain during physical load in the COVID-19 period
(median = 21) group compared to the reference period
group (median = 23, p = 0.008) (Fig. 3C). In addition, the
IPQ items of treatment control (p = 0.03) (Fig. 4A) and
emotional representation (p = 0.02) (Fig. 4B) were differ-
ent, although all these differences were small for both and
so we believe in aggregate that these are unlikely to make a
clinically important difference to our main finding.

Discussion

Several countries have declared their own versions of a
lockdown due to the COVID-19 pandemic. During this
lockdown, patients may continue to report PROMs.
Because these PROMs are used in ongoing clinical re-
search, it is important to know whether these outcomes are
influenced by the COVID-19 pandemic and if they can be
analyzed with confidence. We found that the COVID-19
pandemic and its associated intelligent lockdown in the
Netherlands had no influence on QoL, hand function,
anxiety, and depression in patients treated for hand or wrist
conditions. For some of the secondary outcomes of pain
and illness perception, we found adjusted group differ-
ences, but these differences were small. These findings
suggest that PROMs collected during the COVID-19

pandemic are comparable to those collected before the
COVID-19 pandemic and can be used with confidence in
future analyses of ongoing clinical studies or routinely
collected outcomes of medical care.

Limitations

This study has several limitations. First, we analyzed the
early stage of the intelligent lockdown in the
Netherlands. As such, the long-term effects of this
lockdown on PROMs are still unclear, and these may be
present, such as the financial consequences that were not
present on the short-term. For example, the review by
Brooks et al. [2] reported that the longer-lasting quar-
antine during the Severe Acute Respiratory Syndrome
(SARS) outbreak was associated with worse mental
health. One of the included studies reported worse mental
health already after 10 days of quarantine [5]. A larger
study evaluated the emotional state of 845 Chinese in-
dividuals over a 2-week span during the COVID-19
pandemic, and found that most participants reported no
change [22]. This is in line with our analysis over time,
which indicated no change in QoL during our study pe-
riod from March 23, 2020 to May 4, 2020 (Fig. 2). With
that in mind, future studies should further investigate the
influence of the lockdown duration on PROMs. Another
limitation is that our analysis was performed in one
country (the Netherlands), and as such, it may have a
limited generalizability elsewhere, since other countries
imposed different approaches to stay-at-home orders and

Table 2. Between-group differences for the 5-Level EuroQol Group 5-Dimensions (EQ-5D) and pain and hand function measured
with a VAS from the first sample

Variable
COVID period group

(n = 616)
Reference period group

(n = 997)
Standardized mean

difference p value

Primary outcome

EQ-5D index score 0.85 (0.77 to 0.89) 0.85 (0.77 to 0.89) 0.035 0.98

Secondary outcomes

EQ-5D VAS general health 86 (71 to 94) 85 (73 to 93) 0.005 0.90

EQ-5D subscale mobility 1 (1 to 1) 1 (1 to 1) 0.006 0.92

EQ-5D subscale self-care 1 (1 to 1) 1 (1 to 1) 0.014 0.76

EQ-5D subscale usual activities 1 (1 to 2) 2 (1 to 2) 0.039 0.37

EQ-5D subscale pain/ discomfort 2 (1 to 3) 2 (2 to 3) 0.059 0.19

EQ-5D subscale anxiety/ depression 1 (1 to 1) 1 (1 to 1) 0.003 0.73

VAS hand function 84 (59 to 96) 81 (53 to 94) 0.108 0.37

VAS mean pain past week 15 (4 to 40) 17 (4 to 51) 0.096 0.046

VAS pain during rest 7 (0 to 27) 7 (0 to 30) 0.077 0.07

VAS pain during physical load 21 (5 to 52) 23 (6 to 61) 0.093 0.008

Reported values per group are medians (interquartile range); in addition, the unadjusted standardized mean difference and the p
values for the adjusted group factor from the linear mixed model analyses are shown.
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lockdowns. However, across countries, there may be
similar stressors during quarantine and post-quarantine
that apply to all countries, including possible fears of
infection, fears about inadequate supplies, (fear of) loss
of finance, lack of adequate information, frustration, and
boredom due to social isolation [2]. Therefore, we be-
lieve that our results are generalizable to other countries
with a similar form of a lockdown based on these over-
lapping stressors. Furthermore, a limitation of this study
is that we used the PHQ-4 for evaluating anxiety and
depression, which is a screening tool that may not be able

to detect more subtle changes in anxiety and depression
that may have occurred during the COVID-19 pandemic.
However, it is a commonly used instrument that should
be able to detect clinically important changes.

In addition, this study was a between-group comparison
without randomization. In theory, baseline differences in
unidentified covariates may have been present, possibly
resulting in bias. As randomizing patients to either group
was impossible, and since we adjusted for pretreatment
sociodemographic characteristics, we believe that this has
not influenced our results. An additional limitation is that

Table 3. Between-group differences for the secondary outcomes Patient Health Questionnaire (PHQ-4) and the Brief Illness
Perception Questionnaire (IPQ) from the second sample

Variable
COVID period group

(n = 313)
Reference period group

(n = 222)
Standardized mean

difference p value

PHQ-4 total score, median (IQR) 0 (0 to 1) 0 (0 to 1) 0.11 0.14

PHQ-4 subscale anxiety, median (IQR) 0 (0 to 0) 0 (0 to 1) 0.09 0.28

PHQ-4 subscale depression, median
(IQR)

0 (0 to 0) 0 (0 to 0) 0.12 0.11

IPQ consequences: How much does
your illness affect your life? (10 =
severely affects my life), median (IQR)

4 (2 to 7) 4 (1 to 7) 0.048 0.79

IPQ timeline: How long do you think
your illness will continue? (10 =
forever), median (IQR)

5 (3 to 8) 6 (3 to 8) 0.03 0.24

IPQ personal control: How much
control do you feel you have over your
illness? (0 = absolutely no control),
median (IQR)

6 (4 to 8) 6 (5 to 8) 0.01 0.91

IPQ treatment control: How much do
you think your treatment can help your
illness? (10 = extremely helpful),
median (IQR)

8 (5 to 9) 8 (6 to 9) 0.15 0.03

IPQ identity: How much do you
experience symptoms from your
illness? (10 = many severe symptoms),
median (IQR)

3 (1 to 6) 4 (1 to 7) 0.16 0.14

IPQ concern: How concerned are you
about your illness? (10 = extremely
concerned), median (IQR)

3 (1 to 6) 3 (1 to 7) 0.14 0.37

IPQ coherence: How well do you feel
you understand your illness? (10 =
understand very clearly), median (IQR)

9 (7 to 10) 9 (7 to 10) 0.008 0.35

IPQ emotional representation: How
much does your illness affect you
emotionally? e.g. does it make you
angry. scared. upset or depressed? (10
= extremely affected emotionally),
median (IQR)

1 (0 to 5) 2 (0 to 5) 0.22 0.02

IPQ total score, mean (SD) 28.5 (15.3) 29.9 (15.9) 0.09 0.62

Reported values per group are medians plus interquartile range (IQR) or means plus SD; in addition, the unadjusted standardized
mean difference and the p values for the adjusted group factor from the linear mixed model analyses are shown.
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our patients completed all questionnaires in light of their
hand or wrist condition. This context may have influenced
the way patients interpreted questions when they com-
pleted PROMs for the more generic outcome domains such
as QoL, anxiety, or depression.

Quality of Life Between Patients in the COVID-19
Period Group and the Reference Period Group

Our study found no difference in QoL, measured with the
EQ-5D, during the COVID-19 pandemic. This is im-
portant because QoL is a valuable health outcomes
endpoint that is commonly measured in clinical studies
and economic evaluations of health care. We are unable
to state if the EQ-5D is able to detect changes in QoL due
to the COVID-19 pandemic. However, the EQ-5D is
often used to measure QoL in research. Our findings
confirm that EQ-5D data collected during the COVID-19
pandemic in ongoing clinical research can be used with
confidence.

Comparing Pain, Hand Function, Anxiety, Depression,
and Illness Perception in the COVID-19 Period Group
and the Reference Period Group

Our findings are in contrast with two studies that found a
higher prevalence of depression or anxiety during quar-
antine [5, 23]; we did not find any differences in anxiety or
depression between the COVID-19 period group and ref-
erence period group. These disparate findings may be
explained by differences in lockdown approach compared
with the Netherlands, the extent to which the country is
affected by COVID-19, or because patients in other studies
may have been isolated because of their illness, whereas
our study included predominantly non-COVID-19 pa-
tients. During our study period, only 3% of the blood do-
nors in the Netherlands had antibodies against COVID-
19 [15].

Although there were no differences in almost all
PROMs, we did find that patients in the COVID-19 period
group reported better outcomes on the IPQ item emotional
response than those in the reference period group. This

Fig. 4 A-B These boxplots demonstrate the distribution of the IPQ items (A) “treatment control” and (B) “emotional
response” for the COVID-19 period group and reference period group. The p values refer to the significance of the
adjusted group factor from the linear mixed model analyses. The horizontal line represents the median. The dots
represent outliers; IPQ = Illness Perception Questionnaire.
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implies that during the COVID-19 pandemic, patients may
have a higher capability to put their non-COVID-19 con-
dition into perspective. This theory may be supported by
our finding that patients in the COVID-19 period group
reported less pain than did those in the reference period
group. However, the unadjusted mean difference for the
IPQ items were less than 1 on a 10-point scale, and the
unadjusted mean difference for the VAS pain items were
less than 3 on a 100-point scale. These differences were
very small (and likely not clinically important), and there
may have been a risk of multiple testing for our secondary
outcomes. Thus, these findings should be considered ex-
ploratory and need a more in-depth analysis in future
research.

Conclusion

In conclusion, we found no meaningful differences in QoL
and secondary outcomes between patients during the
COVID-19 pandemic and a reference period from 2018 to
2019 in a large cohort of patients with hand and wrist
conditions. Our study implies that PROMs collected during
this period are not scored differently by patients during the
COVID-19 pandemic, and can be used with confidence in
future analyses of ongoing research. Our findings suggest
that if another similar pandemic occurs, we can continue to
collect these PROMs. Future research should determine
whether these findings are generalizable to populations
with different cultural traits, socioeconomic support sys-
tems, severity of the outbreak of COVID-19, or differences
in the type or duration of the lockdown.
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