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ABSTRACT

Purpose: To assess the presence of upper extremity pain after stroke over time and the course of its

intensity in patients with persistent pain.
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Materials and methods: Patients with stroke completed a question on the presence of upper extremity
pain (yes/no) and rated its intensity with a visual analogue scale (0-10) at 3, 18, and 30 months after
starting multidisciplinary rehabilitation. The presence of upper extremity pain and its intensity over time
were analysed with Generalized Estimating Equations models and Linear Mixed Models, respectively.
Results: 678 patients were included. The proportions of patients reporting upper extremity pain were
41.8, 36.0, and 32.7% at 3, 18, and 30 months, respectively, with the decline in proportions reaching statis-
tical significance (odds ratio 0.82, 95% confidence interval 0.74-0.92, p < 0.001). At all time points, in
those reporting pain the median intensity was 5.0 (interquartile ranges (IQR) 4.0-7.0 at 3 and 3.0-6.0 at
18 and 30 months). In the 73 patients with persistent pain, there was no significant change in intensity
over time.

Conclusions: The proportion of patients reporting upper extremity pain after stroke was considerable,
despite a significant decrease in 2.5years. In patients reporting persistent pain, the intensity did not
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change over time.

> IMPLICATIONS FOR REHABILITATION

e About one-third of patients with stroke reported upper extremity pain at 30 months after starting

rehabilitation.

e In patients with stroke who reported persistent upper extremity pain, there was no significant change

in pain intensity over time.

e There is room for improvement of diagnosis and treatment of upper extremity pain in patients with

stroke.

Introduction

Pain is a common symptom after stroke, with a prevalence of up
to 50% [1,2]. The presence of pain in patients with stroke was
associated with more fatigue and lower quality of life [1]. Pain
after stroke was also related to anxiety, depression and even a
predictor of suicidality [1-3]. However, pain after stroke remains
an under recognized medical problem [4,5]. More than one-third
of patients with post-stroke pain were not treated for this pain at
all [é].

The most common location of pain after stroke is the upper
extremity: in 60% of patients reporting pain after stroke the upper
extremity is involved, either or not in combination with pain else-
where in their body [7,8]. Pain in the upper extremity was found
to be associated with prolonged hospitalization, less functional
improvement and more cognitive decline [9,10]. Risk factors asso-
ciated with the development of upper extremity pain included

muscle weakness, stroke severity, sensory abnormalities, spasticity
and a low Barthel Index Score [10].

Knowledge on the course of upper extremity pain over time is
fragmented and to some extent contradictory. Upper extremity
pain is described to typically develop around 3 weeks after stroke
[11]. Nevertheless, this pain can also develop later on as described
by Hansen et al. [8] in a study with 299 patients from a hospital-
based population. This study demonstrated an increase in the fre-
quency of upper extremity pain (defined as Numeric Rating Scale
>4) from 13.1% at 3 months to 16.4% at 6 months after stroke
[8]. In contrast, in a population-based study with 416 patients, a
much higher prevalence of upper extremity pain (defined as
Visual Analogue Scale >40 mm) was reported and this prevalence
decreased from 60% at 4 months to 45% at 16 months after
stroke [7]. Besides these contradictory results, there seems to be a
knowledge gap on the long-term course of pain beyond
16 months after stroke.
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Therefore, the aims of the present prospective cohort study
were: (1) to assess the presence of upper-extremity pain in
patients with stroke until 30 months after starting rehabilitation;
(2) to compare characteristics of patients with and without upper
extremity pain at 3 months after starting rehabilitation; and, (3) to
assess changes in pain intensity in patients with persistent upper
extremity pain.

Materials and methods
Study design

The Stroke Cohort Outcomes of REhablitation (SCORE) study is an
observational, prospective study, describing the outcomes of con-
secutive patients with stroke who receive multidisciplinary
rehabilitation in a rehabilitation center in the Netherlands [12].
For the present study we used the collected data on pain from
this sample. Rehabilitation treatment was provided by a multidis-
ciplinary team, consisting of a rehabilitation physician, physical
therapist, occupational therapist, speech therapist, social worker,
psychologist and other professionals if needed. The care was
delivered in either an inpatient or an outpatient setting. The
intensity and duration of the multidisciplinary care depended on
the capacity of the patient. Delivery of care was in accordance
with the Dutch national guideline on the management of
stroke [13].

The SCORE study started in March 2014 and inclusion of
patients ended in December 2019. The study protocol was
approved by the Medical Ethical Committee of the Leiden
University Medical Center (protocol number NL465321.058.13) and
is registered in the Netherlands Trial Register (number NL4293).
The results are reported according to the STrengthening the
Reporting of OBservational studies in Epidemiology (STROBE)
guidelines [14].

Study sample

Consecutive patients with stroke who received inpatient or out-
patient multidisciplinary rehabilitation were invited by their treat-
ing rehabilitation physician to participate in the SCORE study
when they were 18years or older and when they had a first or
recurrent stroke less than 6 months ago. Patients with dementia
or a psychiatric disorder (as reported in the referral letter from
the rehabilitation physician in the referring hospital) and patients
who were not able to complete questionnaires in Dutch were
excluded. For inclusion in the current analyses, patients also had
to have completed at least one questionnaire concerning upper
extremity pain.

Procedure

In the first week of rehabilitation patients were invited by their
treating physician. All patients provided written informed consent
before participation.

The assessments consisted mainly of questionnaires, with the
exception of clinical characteristics. Patients completed question-
naires on paper or online, depending on their preference, either
or not with the help of a proxy. When there was no response
within 10 days, patients were contacted by telephone or email by
the study coordinator or research nurse, with a maximum of two
reminders. When patients did not complete two consecutive
questionnaires they were considered lost-to-follow-up and
received no further invitations to complete assessments.

The study protocol and all questionnaires were critically
appraised by a panel of eight stroke patients, the patient research
partners connected to the study. Their appraisal included a review
of the self-developed questions that were not part of validated
questionnaires.

Measures

Sociodemographic and clinical characteristics

Age, sex and stroke type (ischemic or hemorrhagic stroke) were
extracted from the patients’ medical file. Alcohol usage prior to
stroke, education level, and living situation was collected through
a questionnaire at the start of the rehabilitation (baseline).
Comorbidities were assessed at baseline by the Dutch Life
Situation Cohort Questionnaire, comprising 16 chronic diseases
including diabetes [15].

In patients who received inpatient rehabilitation, a nurse com-
pleted the Barthel Index (Bl) at baseline in the rehabilitation cen-
ter and reported this in the patients’ medical file. The Bl measures
functional dependence and ranges from 0 (i.e., totally dependent)
to 20 (i.e., totally independent) [16].

Pain

At 3, 18, and 30 months after baseline, patients completed ques-
tions on upper extremity pain. They were asked whether they
experienced pain in their shoulder, arm, wrist or hand in the past
week (hereafter called upper extremity pain). If yes, they were
asked to rate the worst pain in the past week on a Visual
Analogue Scale (VAS) ranging from 0 (i.e., no pain at all) to 10
(i.e, the worst imaginable pain). A VAS was previously found to
be a valid and reliable method to measure pain [17]. The VAS was
presented in a vertical way, to decrease the probability of bias
because of visuo-spatial neglect.

Other patient reported outcome measures (PROMs)

At 3 months after baseline, patients completed three domains of
the Stroke Impact Scale (SIS) version 3.0, the Hospital Anxiety and
Depression Scale (HADS) and the EuroQol-5Dimensions-3Levels
(EQ-5D-3L).

The SIS is a stroke-specific health status measure that assesses
several domains [18]. Items were rated on a five-point Likert scale
and transformed to a score ranging from 0 to 100, with higher
scores indicating better functioning on that specific domain. The
domains Communication and Memory and thinking were adminis-
tered in all patients. In April 2015, the domain Mobility was
added.

The HADS consists of two subscales, measuring depressive and
anxiety symptoms [19]. Each subscale comprises seven items that
are rated on a four-point Likert scale, with higher scores indicat-
ing more depressive or anxiety symptoms.

The EQ-5D-3L was used to measure health-related quality of
life (HR-Qol) [20]. The EQ-5D-3L consists of five dimensions (i.e.,
mobility, self-care, usual activities, pain/discomfort, and anxiety/-
depression). Each dimension has three levels of severity. The score
index ranges from —0.33 (serious problems on all five dimensions)
to 1 (perfect health). In addition, the EQ-5D-3L comprises a verti-
cal VAS, ranging from 0 to 100, that is used as a quantitative
measure of overall health status.

Statistical analyses

All data were anonymized when entered in a database and were
analyzed with SPSS for Windows, version 25.0 (IBM Corp, Armonk,



NY, USA). A two-sided p-value of 0.05 was considered statistically
significant.

Data are described as numbers (N) with percentages (%), as
means with standard deviations (SD) or as medians with inter-
quartile ranges (IQR) depending on their nature and their distribu-
tion. The Kolmogorov-Smirnov test was used to assess whether or
not continuous variables were normally distributed.

Age and sex were compared between patients who did and
did not complete the questions concerning pain using the
Fisher's exact test or the Mann-Whitney U test. These tests were
also used to compare the sociodemographic and clinical charac-
teristics and other PROMs between patients who did and did not
have upper extremity pain at 3 months. Patients were classified in
the pain group if they had answered yes to the question whether
they experienced pain in their shoulder, arm, wrist or hand in the
past week and no pain if they had answered no to this question.

To assess whether the proportions of patients reporting upper
extremity pain changes over time, a Generalized Estimating
Equations (GEE) model with an exchangeable correlation structure
was estimated with upper extremity pain (yes/no) as a dependent
variable, time as independent variable, and patient as repeated
subject. A GEE model was used due to the presence of repeated
measurements. In order to adjust for potential confounders and
interaction effects, first each characteristic or PROM was added as
variable individually to the model with an interaction term with
time. For each characteristic and PROM the influence on the odds
ratio (OR) of having upper extremity pain over time was assessed
and whether or not the interaction term was statistically signifi-
cant. Secondly, each influencing variable and each significant
interaction term were included in a multivariable GEE model.

To study whether or not the pain intensity measured with the
VAS changed over time, a Linear Mixed Model was estimated.
Time was included as independent variable and patient as ran-
dom intercept in the model. This analysis was performed by using
data of patients that had upper extremity pain at all time points.
This was done to avoid spurious results: for patients reporting no
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pain at one specific time point with pain at all other time points,
a VAS would be imputed as this VAS was not known leading to a
relatively high estimation, while the real VAS would be low at
that time point.

Results
Patients

Between March 2014 and December 2019, 836 patients with
stroke were included in the SCORE study. Of these patients, 158
(18.9%) were excluded from the current analyses, because they
did not complete any questionnaires on upper extremity pain.
Age and sex of these excluded patients did not statistically signifi-
cantly differ from those of the 678 included patients (62.0 (IQR
52.6-69.8) years versus 63.7 (IQR 55.2-70.0), p=0.237, and 40.5%
females versus 38.1% females, p =0.587).

Upper extremity pain at three months

At 3 months after baseline, 622/678 patients completed the upper
extremity pain question, with 260 (41.8%) reporting the presence
of upper extremity pain.

Table 1 shows the sociodemographic and clinical characteris-
tics and other outcome measures of patients with and without
upper extremity pain at 3 months. Patients reporting upper
extremity pain were statistically significantly more often female,
more often lived alone, had more comorbidities, and had worse
scores on the BI, the SIS Memory and thinking, the SIS Mobility,
the HADS depression score and anxiety score and the EQ-5D-3L
index and the EQ-5D-3L VAS than patients without upper extrem-
ity pain.

Table 1. Sociodemographic and clinical characteristics of patients with stroke and a comparison of those with and without upper extremity pain three months after

start of rehabilitation.

All patients Patients with upper Patients without upper
n=678 extremity pain n= 260° extremity pain n= 362°

n n n p Value®
Age in years 617 63.7 (55.2-70.0) 258 62.9 (53.4-69.3) 359 64.3 (56.5-70.5) 0.064
Female sex 622 235 (27.8%) 260 111 (42.7%) 362 124 (34.3%) 0.036
Inpatient rehabilitation 622 491 (78.9%) 260 214 (82.3%) 362 277 (76.5%) 0.090
Low education level 598 221 (37.0%) 246 1 (32.9%) 352 140 (39.8%) 0.102
Living alone 599 152 (25.4%) 247 4 (30.0%) 352 8 (22.2%) 0.036
Alcohol use >2 a day 590 58 (9.8%) 242 2 (9.1%) 348 6 (10.3%) 0.674
Comorbidities 474 1.0 (1.0-2.0) 198 0 (1.0-3.0) 276 0 (1.0-2.0) 0.049
Diabetes mellitus 599 103 (17.2%) 247 9 (19.8%) 352 4 (15.3%) 0.155
Ischemic stroke 617 499 (80.9%) 257 204 (79.4%) 360 295 (81.9%) 0.468
Barthel Index® 378 17.0 (11.0-19.0) 171 15.0 (10.0-19.0) 207 18.0 (13.0-19.0) <0.001
SIS communication 610 92.9 (82.1-100.0) 255 92.9 (78.6-100.0) 355 92.9 (82.1-100.0) 0.137
SIS memory and thinking 613 89.3 (75.0-96.4) 256 85.7 (71.4-96.4) 357 89.3 (75.0-96.4) 0.019
SIS mobility 376 91.7 (77.8-100.0) 157 861 (63.9-97.2) 219 944 (86.1-100.0) <0.001
HADS depression score 605 4.0 (2.0-8.0) 254 0 (2.8-9.0) 351 0 (2.0-7.0) <0.001
HADS anxiety score 605 4.0 (2.0-7.0) 254 0 (3.0-8.0) 351 0 (2.0-6.0) <0.001
EQ-5D-3L index 604 0.81 (0.69-0.90) 249 0. 73 (0.56-0.81) 355 0. 86 (0.77-1.0) <0.001
EQ-5D-3L VAS 607 70.0 (60.0-80.0) 251 65.0 (50.0-75.0) 356 74.0 (65.0-83.8) <0.001

?For inpatients only.

P622/678 patients completed the pain questions at 3 months of whom 260 reporting and 362 not reporting upper extremity pain.

p Values are shown based on the Fisher exact or Mann Whitney U Test.

EQ-5D-3L: EuroQol-5Dimension-3Level; HADS: hospital anxiety and depression scale; PROM: patient reported outcome measure; SIS: stroke impact scale; VAS: visual

analogue scale.

Data are described as numbers (n) with percentages (%) or as medians with interquartile ranges.

Values in bold are statistically significant.
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Table 2. The prevalence of pain in the upper extremity and its intensity over time in patients with stroke.

3 Months 18 Months 30 Months
n n n OR (95% Cl) p Value
Patients reporting upper extremity 622 260 (41.8%) 519 187 (36.0%) 446 146 (32.7%) 0.82 (0.74—0.92)b <0.001°
pain 0.62 (0.49-0.79)° <0.001°¢
B (95% Cl)

Intensity of pain in all patients 259 5.0 (4.0-7.0) 187 5.0 (3.0-6.0) 146 5.0 (3.0-6.0) * *

reporting pain at a time point®
Intensity of pain in 73 patients 72 6.0 (5.0-7.0) 70 5.0 (4.0-7.0) 73 5.0 (4.0-7.0) —0.22 (—0.46-0.01) 0.06¢

with upper extremity pain at all

time points®

@Measured with a visual analogue scale (range 0-10).

POR and p value shown of GEE model.

‘OR and p value shown of GEE model adjusted for confounders.
dp Value shown of Linear Mixed model.

Cl: confidence interval; OR: odds ratio.

Data are described as numbers (n) with percentages (%) or as medians with interquartile ranges.
*No p value calculated to avoid spurious results: for patients reporting no pain at one specific time point with pain at all other time points, a VAS would be
imputed as this VAS was not known leading to a relatively high estimation, while the real VAS would be low at that time point.

Values in bold are statistically significant.

The prevalence of upper extremity pain over time

At 18 months after baseline, 519 patients completed the questions
about upper extremity pain and 187 of them (36.0%) reported
that they experienced upper extremity pain. At 30 months, 446
patients completed the questions and 146 (32.7%) reported that
they experienced upper extremity pain. The decrease in propor-
tions of patients reporting upper extremity pain was statistically
significant (OR 0.82, 95% confidence interval (Cl) 0.74-0.92,
p < 0.001) (Table 2).

The GEE analysis showed that sex, education level, living situ-
ation, number of comorbidities, type of stroke, BI, SIS
Communication, SIS Memory and thinking, SIS Mobility, HADS
depression score and anxiety score, and EQ-5D-3L index and EQ-
5D-3L VAS was associated with the outcome, and therefore these
variables and PROMs were included in the multivariable model.
There were no significant modifiers, therefore none of the interac-
tions terms were added to the multivariable model. After adjust-
ing for these characteristics and PROMs, the decrease in
proportions of patients reporting upper extremity pain over time
remained statistically significant (adjusted OR 0.62, 95% Cl 0.49-
0.79, p < 0.001).

Pain intensity in patients with upper extremity pain

In patients reporting upper extremity pain, the median pain inten-
sity was 5.0 (IQR 4.0-7.0) at 3months, 5.0 (IQR 3.0-6.0) at
18 months and 5.0 (IQR 3.0-6.0) at 30 months. There were 73
patients who reported upper extremity pain at all time points. Of
these 73 patients, 69 (95%) scored the intensity of this pain on a
VAS: at 3 months after baseline the median VAS score was 6.0
(IQR 5.0-7.0), at 18 and 30 months 5.0 (IQR 4.0-7.0). Linear Mixed
Model showed that there was no significant change in pain inten-
sity over time: f§ —0.22, 95% Cl —0.46 — 0.01, p =0.06.

Discussion

This study showed that in this sample from a rehabilitation-based
stroke population taking part in an observational cohort study,
the frequency of upper extremity pain statistically significantly
decreased between 3 and 30 months after starting rehabilitation.
Nevertheless, still 32.7% of patients reported upper extremity pain
at 30months. Patients who reported upper extremity pain at

3months were more often female, lived alone more often,
reported more comorbidities, worse functional independence,
memory and thinking, mobility and health related quality of life
and a higher score for depression and anxiety than patients with-
out upper extremity pain. In patients with persistent upper
extremity pain at all time points, the intensity of pain did not
diminish significantly. These results confirmed that upper extrem-
ity pain is a common problem after stroke [8] and showed that
this is also the case long-term after stroke in one-third of the
patients.

Characteristics of patients with stroke with upper extremity
pain

In the present study, having upper extremity pain at 3 months
after starting rehabilitation was associated with more functional
dependency measured with the Bl and more depressive symp-
toms. These associations were also found in previous studies
[2,9,10]. In addition, our results showed that patients with upper
extremity pain experienced more restrictions on the SIS domains
Memory and thinking and Mobility. A recent study found that
worse arm function measured with the Fugl-Meyer Assessment
(FMA), Action Research Arm Test (ARAT), and Motor Activity Log
(MAL) was associated with post-stroke complex regional pain syn-
drome (CRPS) [21]. Previous studies showed that pain in general
after stroke was associated with female sex and with quality of
life [1,4,8,9]. This study showed that these associations are also
found for upper extremity pain after stroke. These results confirm
that the more severely affected patients have a higher chance of
experiencing upper extremity pain and that this pain seems to
negatively influence quality of life.

The prevalence of upper extremity pain over time

Regarding the course of upper extremity pain in patients with
stroke over time, the present study found a decrease in the pres-
ence of upper extremity pain over time. This is in accordance
with results from a hospital based study on the prevalence and
intensity of pain after stroke where 32% of the patients reported
moderate to severe pain 4months after stroke and 21% at
16 months [7]. The present study also found a decrease 18 months
after starting rehabilitation. However, before the first measure-
ment moment 3 months after starting rehabilitation in the present



study, the frequency of pain might have increased as suggested
by previous literature. Dromerick et al. [11] described that 37% of
stroke patients reported hemiplegic shoulder pain on average
19days after stroke during inpatient stroke rehabilitation.
Furthermore, a more recent study in acute and follow-up stroke
services also described that within 72h after stroke 35% of
patients reported hemiplegic shoulder pain and this increased to
44% at 8-10 week follow-up [22]. These results suggest that pain
arises in the subacute phase after stroke and can decrease in the
chronic phase.

Despite the diminishing frequency over time, the proportion of
patients experiencing upper extremity pain at all time points is
still considerably higher compared to the general population. The
frequency of upper extremity pain in the general population was
estimated at 20.8% in a Swedish study [23]. This higher frequency
can be explained by pathophysiological mechanisms specific for
stroke, such as spasticity, thalamic pain and glenohumeral joint
subluxation [24].

Pain intensity in patients with upper extremity pain

Next to the relatively high frequency of upper extremity pain on
the long-term after stroke, our results showed that the intensity
of pain did diminish over time, but this was not statistically sig-
nificant in a small subgroup of patients who reported persistent
upper extremity pain. The p-value was 0.06 which might suggest
that in a larger number of patients a significant decrease in pain
intensity would be seen. The median VAS level of 5.0 found in
these patients is in line with previous literature: Hansen et al. [8]
also reported a median pain intensity level of 5 3 months after
stroke and Paoluccci et al. [5] reported median pain intensity lev-
els between 5 and 6 at a follow-up duration of 6 months after
stroke. This indicates that when pain is present the intensity is
moderate to severe [7,25].

Clinical implications

These results seem to indicate that that upper extremity pain is
treated suboptimal in line with the findings of Widar et al. [6].
Therefore, these results highlight the importance for clinicians to
recognize upper extremity pain as a complication after stroke on
the long-term, and initiate adequate treatment accordingly.
Prediction models for hemiplegic shoulder pain during inpatient
stroke rehabilitation as for example by Feng et al. [26] might help
clinicians to identify those at risk and monitor these patients
more carefully. A recent review of Dyer et al. [27] reported signifi-
cant pain reduction by a wide range of treatments including
orthoses, botulinum toxin injection and electrical stimulation that
appear promising, however many of the included studies showed
methodological limitations. This review concluded that due to the
complex etiology, clinicians should consider a range of potential
treatments for upper extremity pain and tailor their approach to
individual presentation [22]. Furthermore, two recent reviews
showed that adding botulinum toxin type A injection, pulsed
radiofrequency treatment, suprascapular nerve block, intraarticular
injections of novel anti-inflammatory agents, robotics, electric
stimulation and trigger-point dry needling to conventional
rehabilitation was significantly more effective than conventional
rehabilitation alone in the treatment of patients with hemiplegic
shoulder pain [28,29].
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Strengths and limitations

A strength of this study is that in a large number of patients
upper extremity pain was prospectively mapped with a long-term
follow-up after starting stroke rehabilitation. This allowed to gain
insight in the course of the frequency of upper extremity pain. In
addition, we corrected for a large number of factors of influence.
Another strength was that we also had data on the intensity of
pain.

A limitation of this study was that the pain questionnaire did
not specifically ask whether pain in the upper extremity was
located on the affected side and whether this pain started after
stroke. Therefore, the reported pain could be present on the
affected side due to stroke, present on the unaffected side due to
overuse since their stroke or pre-existing or non-stroke related
pain. Another limitation of this study is that there were no data
available on whether the pain reported by the patients of our
population was recognized or not, whether spasticity was
involved or not, whether treatment for pain was initiated, what
this treatment consisted of and whether treatment was successful
or not. Thus, future research should include the nature and effect
of treatment of upper extremity pain during and after rehabilita-
tion. Finally, although patients who were considered unable to
complete questionnaires in Dutch were not eligible for the pre-
sent study, it can indeed not be totally ruled out that the pres-
ence of mild cognitive impairments, aphasia and/or neglect could
have influenced the answers on the pain questions.

Conclusion

It can be concluded that, although the percentage of patients
with upper extremity pain in a rehabilitation-based stroke sample
diminished over time, about a third of patients still reported
upper extremity pain up to 30 months after starting rehabilitation.
If upper extremity pain persisted, its intensity did not decrease
over time, with a median VAS (0-10) of 5.0. The results of the pre-
sent study suggest that there is room for improvement of diagno-
sis and treatment of upper extremity pain in stroke patients.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was partly supported by the Stichting Kwaliteitsgelden
Medisch Specialisten under Grant 32853407.

ORCID

Winke van Meijeren-Pont (&) http://orcid.org/0000-0002-6393-173X
Wilco P. Achterberg http://orcid.org/0000-0001-9227-7135
Thea P. M. Vliet Vlieland http://orcid.org/0000-0001-6322-3859

References

[11 Naess H, Lunde L, Brogger J. The effects of fatigue, pain,
and depression on quality of life in ischemic stroke
patients: the Bergen Stroke Study. Vasc Health Risk Manag.
2012;8:407-413.

[2] Payton H, Soundy A. The experience of post-stroke pain
and the impact on quality of life: an integrative review.
Behav Sci. 2020;10(8):128.



6 W. VAN MEIJEREN-PONT ET AL.

(3]

[4]

(9l

(o

(1l

[12]

(13l

[14]

[15]

Tang WK, Liang H, Mok V, et al. Is pain associated with sui-
cidality in stroke? Arch Phys Med Rehabil. 2013;94(5):863-
866.

Delpont B, Blanc C, Osseby GV, et al. Pain after stroke: a
review. Rev Neurol. 2018;174(10):671-674.

Paolucci S, losa M, Toni D, et al. Neuropathic pain special
interest group of the Italian Neurological Society.
Prevalence and time course of post-stroke pain: a multicen-
ter prospective hospital-based study. Pain Med. 2016;17(5):
924-930.

Widar M, Samuelsson L, Karlsson-Tivenius S, et al. Long-
term pain conditions after a stroke. J Rehabil Med. 2002;
34(4):165-170.

Jonsson AC, Lindgren I, Hallstrom B, et al. Prevalence and
intensity of pain after stroke: a population based study
focusing on patients’ perspectives. J Neurol Neurosurg
Psychiatry. 2006;77(5):590-595.

Hansen AP, Marcussen NS, Klit H, et al. Pain following
stroke: a prospective study. Eur J Pain. 2012;16(8):1128-
1136.

O’Donnell MJ, Diener HC, Sacco RL, et al. Chronic pain syn-
dromes after ischemic stroke: PROFESS trial. Stroke. 2013;
44(5):1238-1243.

Harrison RA, Field TS. Post stroke pain: identification,
assessment, and therapy. Cerebrovasc Dis. 2015;39(3-4):
190-201.

Dromerick AW, Edwards DF, Kumar A. Hemiplegic shoulder
pain syndrome: frequency and characteristics during
inpatient stroke rehabilitation. Arch Phys Med Rehabil.
2008;89(8):1589-1593.

Groeneveld IF, Meesters JIL, Arwert HJ, et al
Onderzoeksopzet met analyse van structuur, proces en uit-
komsten. Praktijkvariatie in de CVA revalidatie. [Research
design of an analysis of structure, processes and outcomes:
practice variation in stroke rehabilitation.]. Nederlands
Tijdschrift voor Revalidatiegeneeskunde. 2015;37(3):134-
137.

Nederlandse  Vereniging  voor  Neurologie  (NVN).
Nederlandse  Vereniging voor Revalidatieartsen en
Nederlands Huisartsengenootschap. Herseninfarct en her-
senbloeding [Internet]. [cited 2022 Dec 5]. Available from:
https://richtlijnendatabase.nl/richtlijn/herseninfarct_en_her-
senbloeding/startpagina_herseninfarct_-bloeding.html.

von Elm E, Altman DG, Egger M, et al. The Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational
studies. J Clin Epidemiol. 2008;61(4):344-349.

Sociaal en Cultureel Planbureau - SCP; Centraal Bureau
voor de Statistieck — CBS. Culturele Veranderingen in

[16]
(171

[18]

)

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Nederland (CV) en SCP Leefsituatie Index 2018
[Internet]; 2020 [cited 2022 June 24].

Mahoney Fl, Barthel DW. Functional evaluation: the Barthel
Index. Md State Med J. 1965;14:61-65.

Williamson A, Hoggart B. Pain: a review of three commonly
used pain rating scales. J Clin Nurs. 2005;14(7):798-804.
Richardson M, Campbell N, Allen L, et al. The stroke impact
scale: performance as a quality of life measure in a com-
munity-based stroke rehabilitation setting. Disabil Rehabil.
2016;38(14):1425-1430.

Zigmond AS, Snaith RP. The hospital anxiety and depres-
sion scale. Acta Psychiatr Scand. 1983;67(6):361-370.
Lamers LM, Stalmeier PF, McDonnell J, et al. Kwaliteit van
leven meten in economische evaluaties: het Nederlands
EQ-5D-tarief. [Measuring wuality of life in economic evalua-
tions: the Dutch EQ-5D-tariff.]. Ned Tijdschr Geneeskd.
2005;149(28):1574-1578.

Katsura Y, Ohga S, Shimo K, et al. Post-stroke complex
regional pain syndrome and upper limb inactivity in hemi-
plegic patients: a cross-sectional study. J Pain Res. 2022;15:
3255-3262.

Nadler M, Pauls M, Cluckie G, et al. Shoulder pain after
recent stroke (SPARS): hemiplegic shoulder pain incidence
within 72 hours post-stroke and 8-10 week follow-up (NCT
02574000). Physiotherapy. 2020;107:142-149.

Gummesson C, Atroshi I, Ekdahl C, et al. Chronic upper
extremity pain and co-occurring symptoms in a general
population. Arthritis Rheum. 2003;49(5):697-702.

Barlak A, Unsal S, Kaya K, et al. Poststroke shoulder pain in
Turkish stroke patients: relationship with clinical factors
and functional outcomes. Int J Rehabil Res. 2009;32(4):
309-315.

Lin CH, Chen KH, Chang CH, et al. Muscle pain intensity
and pressure pain threshold changes in different periods of
stroke patients. Am J Phys Med Rehabil. 2014;93(4):
299-309.

Feng J, Shen C, Zhang D, et al. Development and valid-
ation of a nomogram to predict hemiplegic shoulder pain
in patients with stroke: a retrospective cohort study. Arch
Rehabil Res Clin Transl. 2022;4(3):100213.

Dyer S, Mordaunt DA, Adey-Wakeling Z. Interventions for
post-stroke shoulder pain: an overview of systematic
reviews. Int J Gen Med. 2020;13:1411-1426.

de Sire A, Moggio L, Demeco A, et al. Efficacy of rehabilita-
tive techniques in reducing hemiplegic shoulder pain in
stroke: systematic review and meta-analysis. Ann Phys
Rehabil Med. 2022;65(5):101602.

Noor MB, Rashid M, Younas U, et al. Recent advances in
the management of hemiplegic shoulder pain. J Pak Med
Assoc. 2022;72(9):1882-1884.

(SLI)


https://richtlijnendatabase.nl/richtlijn/herseninfarct_en_hersenbloeding/startpagina_herseninfarct_-bloeding.html
https://richtlijnendatabase.nl/richtlijn/herseninfarct_en_hersenbloeding/startpagina_herseninfarct_-bloeding.html

	Abstract
	Introduction
	Materials and methods
	Study design
	Study sample
	Procedure
	Measures
	Sociodemographic and clinical characteristics
	Pain
	Other patient reported outcome measures (PROMs)

	Statistical analyses

	Results
	Patients
	Upper extremity pain at three months
	The prevalence of upper extremity pain over time
	Pain intensity in patients with upper extremity pain

	Discussion
	Characteristics of patients with stroke with upper extremity pain
	The prevalence of upper extremity pain over time
	Pain intensity in patients with upper extremity pain
	Clinical implications
	Strengths and limitations

	Conclusion
	Disclosure statement
	Funding
	Orcid
	References


