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Risk and associated factors for hemiplegic shoulder pain in people with 
stroke: a systematic literature review 

Praveen Kumar , Chiara Fernando, Deanna Mendoza and Riya Shah 

School of Health and Social Wellbeing, University of the West of England, Bristol, UK    

ABSTRACT  
Introduction: Hemiplegic shoulder pain (HSP) is reported in up to 40% of people with 
stroke and has been associated with spasticity and glenohumeral subluxation. The frequency 
of HSP has reduced in the last two decades which is most likely due to improved therapy 
and nursing care. The aim of this systematic literature review was to explore the risk and 
associated factors for HSP for studies published between 2005 and 2020. 
Methods: A systematic online search was conducted of CINAHL, AMED, MEDLINE and the 
Cochrane library databases using four key terms (risk factors, hemiplegia, shoulder pain and 
stroke). The search was supplemented by hand searching of relevant journals and citation 
tracking of the retrieved papers. All primary studies published in English language fulfilling 
the review’s inclusion criteria were included. Five reviewers extracted the data and inde-
pendently appraised the methodological quality of the selected studies. Any discrepancies 
were resolved following discussions. 
Results: Of the 50 articles that were identified, 21 studies met the criteria. The common risk 
factors for HSP were: poor motor function (odds ratio (OR) 0.58–3.19; 95% confidence inter-
val (CI), 1.1–7.7); glenohumeral subluxation (OR 2.48–3.5, 95% CI 1.38–9.37) and reduced 
range of movement at the shoulder (OR 0.14–4.46, 95% CI 0.99–64). 
Conclusion: Despite methodological flaws, complete loss of motor function in the affected 
arm and glenohumeral subluxation has been recognized as frequently reported risk factors 
for HSP. Further rigorously designed cohort studies are required to explore the risk factors 
for HSP.   

KEYWORDS 
Stroke; hemiplegic shoulder 
pain; poor motor function; 
glenohumeral subluxation; 
reduced range of 
movement; soft 
tissue injuries    

Introduction 

Stroke is one of the largest causes of disability in 
the western world [1]. Upper limb impairment is a 
common feature [2] and shoulder problems are the 
most important component of upper extremity com-
plications [3]. The shoulder is a highly mobile and 
less stable joint [4] that is vulnerable to a range of 
post-stroke secondary musculoskeletal complications 
such as pain, subluxation and restricted joint range 
of movement [5]. 

Hemiplegic shoulder pain (HSP) is one of the 
common medical complications after a stroke [6, 7] 
with the reported incidence of 1.6 to 40% [8]. HSP 
is difficult to define and is often used to describe a 
collection of complex problems and diagnoses [9]. 
Early occurrence of HSP can have adverse effects on 
rehabilitation [10] and later, on health-related qual-
ity of life [11]. Several causes of HSP have been 
identified and can be broadly classified into neuro-
logical (paralysis, spasticity, altered sensation and 
neuropathic pain) and mechanical factors 

(glenohumeral subluxation, rotator cuff injury, 
muscle imbalance and altered scapula position) [10]. 

Given the implications of HSP on rehabilitation, 
recent systematic reviews have focused on the effect-
iveness of varied treatment approaches including 
physiotherapy, massage therapy, strapping, slings 
and other supports to minimize glenohumeral sub-
luxation, and local interventions such as nerve 
blocks and botulinum toxin type A (BTx-A) intra-
muscular injections for spasticity [12]. 
Unfortunately, optimal treatment modalities for 
various types of HSP remain unclear in the litera-
ture [10] and, in practice, linking causation with the 
most effective intervention/s remains problem-
atic [13]. 

A better understanding of the multifactorial risk 
and associated factors for HSP will allow improved 
management and could potentially aid establishment 
of early preventative measures for hemiplegic shoul-
der pain [10]. Two recently published systematic 
reviews have explored the risk factors for hemiplegic 
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shoulder pain [8, 14]. One review [8] focused on 
incidence and prevalence, however, did not include 
risk factors in the search terms. Holmes et al. [14] 
included studies if (a) they were prospective cohort 
studies, (b) they measured any potential risk factor 
within the first month after stroke, and (c) they 
measured pain as a key outcome within 1 year after 
stroke. Also, both reviews included studies from the 
date of inception. 

In the last two decades, the incidence rate of HSP 
has reduced [11] in comparison to 16 to 72% in a 
review published in 2001 [15]. A recent systematic 
review [8] confirms this decline in incidence rate 
and one of the potential reason could be due to 
improved nursing and therapy care. According to a 
recent UK wide survey of therapists, routine screen-
ing for HSP was undertaken by 59 (89%) respond-
ents [16]. Education (positioning, appropriate 
handling of the affected limb) was provided by 51 
(77%) respondents. Therefore, the aim of this sys-
tematic literature review was to explore the risk and 
associated factors for HSP in people with stroke for 
studies published from 2005–2020. 

Methods 

Search strategy 

The structure of the review follows the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) [17]. A systematic literature 
search was performed using the search platforms 
Medscape, OT Seeker, OVID online, PEDro, and 
Science Direct. The databases searched included 
AMED, MEDLINE, CINAHL and Cochrane library 
and the grey literature was searched using 
Google Scholar. 

The four key terms included: risk factors, hemiple-
gia, shoulder pain and stroke. A search string was 
constructed combining the key terms: ‘stroke or cere-
brovascular accident or CVA or CVE or hemiplegia’ 
and ‘shoulder or glenohumeral or upper extremity or 
upper limb or arm’ AND ‘risk’ or factor or determin-
ant or cause or predictor or pathogenesis or predis-
pose or associate or ‘correlat’ or ‘etiolog’ or incidence 
or attribute AND range of movement or ROM or 
spasticity or flexibility or loss of muscle strength or 
muscle atrophy or severity of stroke or shoulder sub-
luxation’ AND ‘shoulder pain or frozen shoulder or 
glenohumeral joint pain or rotator cuff pain or 
GHJpain’. Truncations specific to the databases were 
also used to widen the search and to ensure that all 
forms of searched words were hit by the search 
engine. Finally, reference lists of relevant articles 
were scanned to identify further relevant studies that 
had not been identified by the initial search. 

Articles were selected based on the following 
inclusion criteria: (1) Studies published between 
2005 and 2020, (2) published in the English lan-
guage, (3) cohort (prospective, retrospective), case- 
control and cross-sectional studies, (4) all stroke 
types, (5) any care settings. Studies which had par-
ticipants below the age of 18 and non-stroke condi-
tions were excluded. Case reports and case series 
were also excluded as these types of studies might 
have a high potential for bias. 

Study selection process 

Five researchers were involved in the study selection 
process. The title and abstract of each study were 
read independently by all the researchers to deter-
mine relevance. Relevant full papers were then inde-
pendently scrutinized to check for the eligibility 
criteria and to confirm final inclusion of the articles 
into the review. Any discrepancies were discussed 
until consensus was reached and where appropriate 
an independent scrutiniser was involved and only 
the articles deemed relevant by all the research 
group members were included for the 
review purpose. 

Quality assessment 

To select the quality appraisal tool, each reviewer 
independently critiqued a randomly selected article 
(not included in the final review) using widely rec-
ognised tools such as Critical Appraisal skills pro-
gramme (CASP) [18], the Scottish intercollegiate 
Guidelines Network (SIGN) [19] and the Joanna 
Briggs Institute Critical Appraisal tool [20]. The 
Joanna Briggs institute critical appraisal tool was 
finally selected after group discussion. The meth-
odological quality of each of the selected studies was 
independently appraised by each reviewer. Any dis-
crepancies were discussed until consensus 
was reached. 

Results 

The database search returned 195 studies with a title 
that related to shoulder pain in people with stroke. 
There were no articles returned from the Cochrane 
database and Google Scholar. A further 12 potential 
articles were identified by searching the reference 
lists of articles. Of these, 50 potential studies were 
obtained and scrutinized of which 21 [11, 21–40] 
met the selection criteria. Figure 1 summarizes the 
results of the search strategy, including the reasons 
for exclusion of studies from the review. 
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Description of the studies 

The research designs varied considerably across the 
studies. Seven studies used a cohort design [11, 22, 
23, 25, 33, 34, 36], six used a case-control design 
[21, 24, 30–32, 37], another six used a cross-sec-
tional design [26, 27, 29, 35, 38, 40], and two others 
used a retrospective design [28, 39]. 

Participants 

Although all 21 studies included patients with 
stroke, several studies did not specify the type of 
stroke (infarction or haemorrhage). The time since 
onset of stroke varied from one week to 82 weeks. 
The time of follow up across the included cohort 
studies ranged from four to 70 weeks. The age of 
the patients ranged from 18 to 102 years across the 
studies and the mean age varied considerably: 
between 50–59 years in six studies, 60 and 65 years 
in 9 studies, 66–70 in three studies and 71–74 years 
in three studies. All studies had strict inclusion cri-
teria, but the criteria varied considerably across the 
studies. Sample size varied considerably with the 
largest sample consisting of 416 patients [22] and 
smallest consisting of nine [32]. 

Methodological quality 

The methodological quality of the studies varied 
considerably and some of the studies had serious 
methodological flaws (Table 1). Six out of 21 studies 
had a sample size ranging from 100–400, but the 
remaining had a sample size ranging from 9 to 72 
and none of the studies provided justification for 
this. Furthermore, several studies did not state clear 
participant recruitment criteria, did not justify the 
rationale for their study design and did not admin-
ister appropriate statistical tests; only six studies 
reported odds ratio [11, 23, 28, 34, 36, 37] and three 
[21, 22, 25] used logistic regression analysis to iden-
tify risk factors. Although most studies specified the 
outcome measures used, only two [31, 36] reported 
using blinding assessment procedures. 

Outcome measures 

A wide range of outcome measures were used in the 
studies reviewed. Upper limb motor recovery was 
assessed by Brunnstrom’s motor arm score [23, 24, 
26, 27, 29, 33, 36, 37, 39], upper limb motor func-
tion (question 5) from the National Institute of 
Health Stroke Scale (NIHSS) [11, 22, 36]. 

Figure 1. Flow chart depicting the inclusion of studies for the review.  
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Assessment methods used to assess GHS included 
radiographic measures [26, 30, 36], and clinical pal-
pation method [21–23, 28, 29, 33, 34, 37]. Passive 
range of movement (PROM) at the shoulder was 
assessed using goniometery in two studies [25, 28, 
34], while other studies did not specify. Soft tissues 
in the shoulder were evaluated using sonography 
[27, 29, 33, 36, 39], and magnetic resonance imaging 
[30]. The Modified Ashworth Scale (MAS) was used 
to assess muscle tone [23, 24, 26, 29, 32–39]. To 
quantify movement of the shoulder, arm and thorax, 
an electromagnetic tracking device was used in one 
study [24] and a computer-based kinematic tech-
nique was used in another study [32]. 

Similarly, a wide range of assessment methods 
were used to identify HSP. The majority of the stud-
ies used vertical visual analogue scale (VAS), how-
ever, eight of these used 0–10 scale [25, 29, 31, 37, 
40], while three studies used 0–100 scale [11, 22, 26, 
34]. Other assessment approaches included numer-
ical rating scale (NRS) [32, 36], pain on rest and 
during passive movement recorded as present or 
absent [21, 29, 30, 37], and three studies did not 
specify [23, 27, 39]. 

Study results 

A variety of risk and associated factors were identi-
fied in the included studies (Table 2). The most fre-
quent risk factors for HSP were poor arm motor 
function [11, 22, 28, 36, 37], glenohumeral sublux-
ation [21, 23, 36], reduced passive range of move-
ment at the shoulder flexion [28], and shoulder 
abduction [34]. 

In one of the largest longitudinal studies of 226 
patients, absence of arm motor function was 
strongly associated with the risk of HSP (odds ratio 
(OR) 3.19; 95% confidence interval (CI), 1.77–6.9) 
[11]. Similar findings were reported by another lon-
gitudinal study of 51 patients that found poor arm 
motor function as indicated by a poor NIHSS item 
5 score (OR ¼ 3.0; 95% CI, 1.1 to 7.7) was a risk 
factor for HSP [36]. The findings support those of 
other prospective [22], case-control [37], and retro-
spective [28] studies that found that poor initial 
motor function was an independent factor associ-
ated with HSP. 

Of the studies that identified a link between GHS 
and HSP, one of the largest prospective studies of 
327 patients reported an odds ratio (OR) of 2.48 
(95% confidence intervals, 1.38–4.46) suggesting 
GHS as a potential risk factor for HSP [23]. Similar 
findings were reported by a longitudinal study that 
reported an OR ¼ 3.5; 95% CI ¼ 1.4–9.3 at baseline 
and OR ¼ 2.6; 95%CI ¼ 1.0–6.6 at follow-up [36]. 
Similarly, a case–controlled study of 107 stroke 

patients reported that that HSP was significantly 
higher in the subluxed group and that GHS was 
independently associated with HSP at follow-up (R2 

¼ 0.458; p< 0.001) [21]. The findings support those 
of several other longitudinal [22], cross-sectional 
[38], studies which found an association between 
GHS and HSP. However, two studies [26, 37] 
reported GHS was not independently associated 
with HSP. 

Reduced ROM was reported as a risk factor for 
HSP. Decreased passive abduction at 4 months (OR 
4.46; 95% CI 0.99–20.10) was reported as a signifi-
cant risk factor in a prospective study [32]. 
Similarly, in a retrospective study [28], reduced pas-
sive shoulder flexion ROM was found as a risk fac-
tor (OR ¼ 0.14, 95% CI 3 to 64) for HSP. 

The other risk factors were soft tissue injuries 
(bicipital tendonitis and rotator cuff tears) [36], pre- 
morbid shoulder pain [11], left-sided hemiparesis 
[34], frequency of pain [34], longer duration of dis-
ease [37], late initiation of rehabilitation [37], adhe-
sive capsulitis [36], complex regional pain syndrome 
(CRPS) [26], positive baseline objective assessments 
(passive external rotation, hand behind neck, the 
modified Neer test) [11], increased light touch and 
vibration threshold [25]. In addition, other factors 
associated with HSP were: spasticity [29, 33, 38] dia-
betes mellitus [40], self-perceived ill health [22, 25] 
reduced external rotation ROM at shoulder [29, 32], 
loss of proprioception [29], and higher pain thresh-
olds [35, 38]. 

Discussion 

The aim of this systematic literature review was to 
explore the risk and associated factors for HSP for 
studies published between 2005 and 2020. The most 
frequently reported risk factors were poor arm 
motor function, glenohumeral subluxation, and 
reduced passive range of movement. The other asso-
ciated factors were adhesive capsulitis, soft tissue 
injuries, spasticity, higher pain thresholds and self- 
perceived ill-health. 

Five studies reported that patients with poor or 
reduced arm motor function had a significantly 
greater risk of developing HSP on the stroke 
affected side [11, 22, 28, 36, 37]. However, the time 
points when this was measured varied considerably 
across the studies. Irrespective of that, the loss of 
motor function could alter the kinetics and kinemat-
ics around the shoulder complex. The suboptimal 
performance of scapula kinesis and the reduced con-
trol of forces around the humeral head on the glen-
oid has the potential to lead to harmful effects on 
anatomical structures around the shoulder [41]. 
Post-stroke loss of motor function can lead to 
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shoulder instability and immobility, which can cause 
pain directly or place the capsule at risk of trauma, 
subsequently leading to pain [42]. 

GHS was a potential risk factor for HSP as 
reported by three studies [21, 23, 36]. GHS appears 
to be caused by a lack of adequate support of the 
shoulder while the patient is in the upright position 
[43]. A previous systematic review reported that 
complete loss of motor function/severity of arm par-
alysis and apparent absence of supraspinatus con-
traction are potential risk factors for GHS [44]. The 
most important function of supraspinatus is to sta-
bilize the humeral head in the glenoid cavity [45]. 
Tissue damage in the shoulder region may be 
related to the increase in joint space due to GHS 
causing passive overstretching and resultant injury 
and pain [22]. There is some evidence from 
randomized controlled trials to support the effect-
iveness of therapeutic interventions including elec-
trical stimulation/functional electrical stimulation of 
supraspinatus muscle that can reduce/prevent/delay 
GHS [46]. Two studies had a sound methodology 
using a prospective design [23, 36], a large sample 
size [23], appropriate statistical tests [21, 23, 36] and 
followed patients between 26–64 weeks [23, 36]. 
However, the assessors were not blind, and the out-
come measures were not clearly described. 

Limited passive range of movement (flexion/ 
abduction) was another reported risk factor for HSP 
but only two studies reported odds ratio [28, 34]. 
Patients with severe impairment and activity limita-
tions in the upper limb early after stroke are signifi-
cantly associated with poorer upper limb outcomes 
[47]. Over time, the central nervous system as well 
as muscle tissue of the arm adapt to this state of 
inactivity, often resulting in hypertonia [48, 49] and 
contractures [50] resulting in reduced passive range 
of movement. 

Soft tissue abnormalities (biceps tendon effusion 
and supraspinatus tendinosis/tear) as assessed using 
ultrasonography were associated risk factors for HSP 
[33, 36]. The tendon of the supraspinatus runs 
under the acromion [45] and is susceptible to com-
pression. Degenerative changes are common in rota-
tor cuff muscles and the prevalence of rotator cuff 
tears increases in people with stroke [51]. A recent 
study reported that patients with stroke (n¼ 55) 
with muscle strength �3 on the Medical Research 
Council grading scale were more likely to have 
shoulder pain and rotator cuff tears [50]. In add-
ition, Haung et al. [52] found that GHS lateral dis-
tance, measured by physical examination, was a 
predictor for supraspinatus tendonitis. Ultrasound, 
in addition to diagnosing soft-tissue injuries has the 
potential to assess GHS by measuring the acromion- 
greater tuberosity distance, as it may be more 

sensitive than physical examination [53] and thus 
can facilitate management of HSP. 

Adhesive capsulitis was another risk factor for 
HSP. The reported incidence of adhesive capsulitis 
in people with HSP is up to 57% [54, 55]. A painful 
hemiplegic shoulder can develop adhesive capsulitis 
due to immobilization, disuse atrophy, contracture, 
or varying degrees of disability [26]. A recent study 
on patients with stroke (n¼ 23) reported that rota-
tor cuff tears and adhesive capsulitis might be linked 
to CRPS [56], while others have found a link 
between loss of motor control and CRPS [26]. 
These finding suggests that, to address the multi- 
factorial nature of HSP, attention should be focused 
on maintaining shoulder ROM and improving 
muscle strength. 

Poor handling was earlier considered as a contri-
buting factor to HSP in patients who needed help 
with transfers [15]. In a recent online survey of UK 
therapists (n¼ 66), it was reported that positioning 
(n¼ 62, 94%), education (n¼ 51, 77%) regarding 
appropriate handling to staff, carers/family members 
was one of the key interventions for HSP [16]. This 
SLR did not identify poor handling as a potential 
factor to the HSP suggesting improved awareness 
among staff and family members regarding appro-
priate handling. 

Overall methodological quality of the studies also 
needs to be considered, when determining the out-
come. A major limitation of the studies reviewed 
was a lack of description of the methods used to 
justify sample size. In addition, most of the studies 
do not report appropriate statistical analysis under-
taken to investigate the risk factors. Furthermore, a 
wide variety of outcome measures were used in the 
studies reviewed for various clinical outcomes. 
While most studies assess HSP by visual analogue 
[25, 29, 31, 37, 40] or numerical rating scale [32, 
36], some do not specify the method used to assess 
pain [23, 27, 39]. Measuring pain in people with 
stroke is a challenge because of its inherently sub-
jective nature. Visual analogue scales are generally 
reported to have high reliability and validity, how-
ever, the validity of their use in stroke patients has 
been questioned [57, 58]. A structured process is 
therefore required that will facilitate people with 
HSP to comprehensively describe the nature and 
impact of their problem. Accurate clinical assess-
ment is vital as this will help improve patient-clin-
ician communication and help establishing targeted 
management plans [59]. 

Limitations of this review 

The current literature review included all primary 
data collection studies with all types of study design 
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that were relevant to the aims of the review. The 
heterogeneity of the studies has made comparability 
between studies very challenging. The articles pub-
lished in a language other than English were not 
included, language bias therefore cannot 
be excluded. 

Implications for practice 

People with stroke with persistent motor impair-
ment should be educated regarding positioning and 
appropriate handling of the affected arm. Patients 
with little voluntary function may benefit from 
neuromuscular electrical stimulation. A recent 
randomized controlled trial (RCT) reported 
improvement in pain but not in joint range of 
motion, arm function and activities of daily living 
after application of electrical stimulation in 36 
patients with stroke [60]. Also, given the role of 
rotator cuff muscles (supraspinatus, infraspinatus, 
teres minor) in shoulder stability, early rehabilita-
tion programmes should target these muscles to 
both prevent and reduce secondary complications 
such as HSP. Evidence from people with shoulder 
pain in the general population suggests that using 
concentric and eccentric exercises to rotator cuff 
muscles are effective in reducing shoulder pain 
[61, 62]. 

Implications for future research 

This systematic literature review has highlighted an 
apparent paucity in appropriately designed clinical 
studies on risk factors for HSP. Further rigorously 
designed research studies using longitudinal cohort 
design, conducted at multiple rehabilitation centres 
and over a longer period of time are required. Pain 
may change over time and therefore their prevalence 
could be different according to the stage of recovery 
following stroke. In addition, studies should con-
sider using appropriate statistical tests such as logis-
tic regression analysis/odds ratio to identify 
potential risk factors for HSP. By doing a robust 
holistic assessment on symptoms and impact of 
HSP, other biopsychosocial issues associated with 
HSP may also be identified that would otherwise 
be missed. 

Conclusion 

Despite Hemiplegic shoulder pain being a recog-
nised complication post-stroke, only 21 articles, with 
heterogeneous designs were identified which investi-
gated the risk factors for HSP, indicating a lack of 
high-quality research in this area. Despite methodo-
logical flaws, complete loss of motor function in the 

affected arm and glenohumeral subluxation has 
been recognized as frequently reported risk factors 
for HSP. Further rigorously designed epidemiology 
studies (cohort design) are required to explore the 
risk and associated factors for HSP. 
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