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ABSTRACT: 

 

Background and Purpose –Hemiplegic shoulder pain is common after stroke but there is 

little information from population studies regarding its impact on quality of life. The aim of 

this study was to assess factors (including the presence of hemiplegic shoulder pain at any 

time in the first year) associated with reduced quality of life 12 months after a first stroke. 

Methods – A prospective population-based study from a geographically defined region of 

South Australia; multiple ascertainment methods used to identify all cases of stroke within a 

12 month period, with objective and subjective measures at baseline and follow up at 4 and 

12 months.  Multiple regression analyses were used to evaluate the correlation between 

demographics, impairment variables (age, sex, stroke type, Oxfordshire classification and 

stroke severity) and process measures (exposure to shoulder pain and depression, 12 month 

dependence, access to formal rehabilitation) with quality of life at 12 months post stroke. 

Results – Hemiplegic shoulder pain, depression, increased dependency, stroke severity, and 

absence of initial rehabilitation each  had a statistically significant negative impact on quality 

of life utility scores  12 months post stroke.  Age, sex, stroke type (ischaemic vs 

haemorrhagic), Oxfordshire classification and discharge destination were not correlated with 

quality of life scores. 

Conclusion – Hemiplegic shoulder pain impacts on quality of life at 12 months.  More effort 

should be directed towards screening and treating this high incidence complication of stroke. 

 

 

 

 

  



INTRODUCTION:  

The World Health Organisation1 defines rehabilitation as “a set of measures that assist 

individuals who experience, or are likely to experience, disability to achieve and maintain 

optimal functioning in interaction with their environments”.  In this context, the maximisation 

of health-related quality of life (HR-QoL) is identified as a pivotal goal of an individualised 

and coordinated rehabilitation approach.  Previous studies have demonstrated reduced quality 

of life following stroke,2-4 with lower quality of life outcomes associated with disability,4-8 

functional status,3, 9-11 depression,4-6, 10, 12 female sex,4, 5, 7 coping strategies,5 social support,2, 

5, 7, 11, 12 reduced upper extremity function,6 baseline stroke severity,4, 7 baseline neglect,4 

institutionalisation,4  increasing age,4, 10 dementia,4 education level3 and low socioeconomic 

status.4, 8, 11  The relationship between pain and HR-QoL after stroke has received 

comparatively little attention, A recent systematic review13 reported post stroke upper limb 

interventions can impact on HR-QoL, but information specifically regarding the quantitative 

impact of Hemiplegic Shoulder Pain (HSP) is lacking.  With an incidence of approximately 

25%,14 it was hypothesized that hemiplegic shoulder pain would adversely impact on HR-

QoL as measured at 12 months post stroke.   

 

 

METHODS: 

This paper represents a secondary analysis of data from the Adelaide stroke incidence study 

(ASCEND), a prospective population based study within a geographically defined region of 

metropolitan Adelaide with a census-projected population 148 000.  ASCEND received 

formal institutional ethics approval and ensured informed consent of all participants. Multiple 

methods of case ascertainment were utilised to identify all occurrences of confirmed stroke 

within a 12 month period. The methodology has been previously described15 (see online 



attachment), including detailed information regarding ascertainment techniques, participant 

characteristics, data collection and storage.  Following ascertainment and consent, 

participants were assessed at baseline and then at 4 months and 12 months respectively.  Data 

collected included demographics, medical and radiological details of the incident stroke, 

medical history, shoulder pain assessment and admissions history.  Multiple outcome 

measures were collected at each time point.  Shoulder pain was identified as an area of 

interest in the study and attention was paid to accurate measurement at each time point.  

Subjective measure of hemiplegic shoulder pain included severity, aggravating features, time 

of onset and premorbid shoulder history.  Objective measures included presence / absence of 

pain on 3 manoeuvres: modified Neers test, passive hand-behind-neck, and passive external 

rotation. 

 

The current analysis focuses on the factors assessed as potentially impacting on the 12 month 

HR-QoL as measured by the summary index score derived from the descriptive system of 

EuroQol-5D-3L (EQ).  The EQ-5D-3L compromises a visual analogue scale and a 5-

dimension descriptive system (dimensions include mobility, self-care, usual activities, pain / 

discomfort and anxiety / depression).16  Australian weight EQ-5D-3L summary index 

(EQindex) score ranges from -0.217 to 1, with death represented by 0, with negative values 

represented worse than death and full health represented by 1.17, 18 

 

Baseline variables included age, sex, stroke type (ischaemic vs haemorrhagic, Oxfordshire 

stroke classification and baseline stroke severity as measured by the National Institute of 

Health Stroke Scale (NIHSS).  Hemiplegic Shoulder Pain (visual analogue scale; VAS) and 

depression (Geriatric Depression Scale; GDS) scores were calculated as quantitative exposure 

values and averaged over all follow up periods.19  Measures of the level of dependency 



(Modified Rankin Scale: mRS), institutionalisation (movement into nursing home) and access 

to inpatient rehabilitation were reviewed at 12 month follow up. 

 

Continuous variables of mRS and NIHSS were divided into clinically meaningful categories. 

mRS was dichotomized into ‘independent 0-2’, and ‘dependent 3-6’, where a mRS score of 0 

is fully independent, and a score of 6 is given for death.20  NIHSS was divided into 3 

categories; mild <7, moderate 7-22, and severe >22.20  Pain (VAS) and depression (GDS) 

scores were aggregated as exposure calculations over all follow up assessments. 

 

Statistical Methodology: 

The outcome variable for the study was EQindex score. The association between each 

predictor variable with the outcome variable were assessed by two sample student t test (sex, 

stroke type, any HSP, inpatient rehabilitation and whether GDS>5) and one-way ANOVA 

(age, NIHSS).  

 

With the assumption that data were missing at random, we used multiple imputation to 

impute missing values in the database.  The variables used to impute the missing values were 

age, gender, stroke type, Oxfordshire classification, baseline NIHSS,  HSP score, GDS score 

and EQ index score. The EQ index was assigned 0 in participants who had died by 12 

months. 20 databases were imputed. 

Multiple linear regression analysis based on imputed databases was performed to test the 

association between hemiplegic shoulder pain and quality of life controlling all other 

considered confounders. 

Sensitivity analyses for the multiple linear regressions were performed by using complete 

cases in the database and were compared with imputed results. 



Data analyses were conducted using SPSS 21 and SAS 9.3. 

 

 

RESULTS:  

 
The dataset of urban participants in ASCEND recorded 318 stroke cases in 301 people.  Only 

the first stroke within the follow up period was analysed for this study (n=300 with the 

exclusion of single duplicate case).  Flowchart 1 outlines the sample and available follow up 

data.   Completeness of data collection varied between follow up periods and individual 

cases.   

12 month HR-QoL data were available for 263 participants (87.7%), inclusive of 105 people 

who died prior to 12 month follow up (in these cases the index score was attributed as 0).  

The mean 12 months EQ index score was 0.463 (SD 0.435).  Table 1 summarises association 

between EQ index scores and each predictor variable.   Comparison of the mean EQ index 

between participants with / without any HSP over the follow up period demonstrated lower 

mean scores in the group reporting hemiplegic shoulder pain compared to those with no pain: 

0.572 (0.357) versus 0.725 (0.369), p=0.017. 

Multivariable linear regression analysis demonstrated that increasing exposure scores for 

hemiplegic shoulder pain (VAS) and depression (GDS), together with stroke severity 

(NIHSS) and 12 month dependence (mRS) were each independently and significantly 

associated with lowered HR-QoL utility scores at 12 months (Table 2).   Absence of access to 

inpatient rehabilitation after stroke was also associated with lower EQ index scores.  Age, 

sex, stroke type (ischaemic vs haemorrhagic), Oxfordshire classification and 

institutionalisation at 12 months were not associated with reduced HR-QoL.   



Sensitivity analysis by comparing results for complete cases and imputed cases of multiple 

linear regression showed that the association between hemiplegic shoulder pain (HSP) and 

EQindex score, association between depression (GDS) and EQindex score and association 

between mRS and EQindex score were consistent (see appendix).  

 

DISCUSSION:  

Our analysis of the ASCEND dataset has demonstrated that hemiplegic shoulder pain 

reported at any point in the first year after a stroke is associated with poorer quality of life at 

12 months.  Koog et al’s  cross sectional survey of 177 rehabilitation stroke outpatients21 

reporteded high rates of any pain (42%) but reported pain was not associated with lower HR-

QoL.  Widar et al11 reviewed 43 selected post stroke patients with chronic pain, not specific 

to shoulder, describing lower HR-QoL score when compared to previous studies and outlined 

the need for larger population based studies to further evaluate the impact of pain on quality 

of life.  One small cross-sectional study22 outlines specific assessment of hemiplegic shoulder 

pain and its impact on HR-QoL.  Chae et al22 concluded a statistically significant association 

between shoulder pain and quality of life, but not between pain and motor impairment or 

activity limitation.  No adjustment for depression was discussed.  To the best of the authors’ 

knowledge, this is the first ideal23 population study of stroke with complete ascertainment to 

establish that hemiplegic shoulder pain is a significant independent factor impacting long 

term HR-QoL. 

 

The HR-QoL results reveal significant reduction in mean utility scores in a stroke population, 

in keeping with previously observations.2-4  Australian  normative HR-QoL benchmark data 

is now available for comparison, with recent research17 establishing a general population HR-



QoL mean of 0.87 with a minimal clinically important difference (MCID) of 0.05.  This 

contextualised the current results as a 50% reduction in HR-QoL in a post-stroke population. 

Mean HR-QoL was lower in participants who reported Hemiplegic Shoulder Pain during 

follow up period (participants with HSP: 0.572 (0.357) versus participants without HSP 0.725 

(0.369), p=0.017).  The means are observed to be higher than the imputed mean, likely 

reflecting that completeness of shoulder assessments may have been impacted by overall 

morbidity.    

 

 A comparable population based study of an Australian stroke cohort completed 10 years ago 

NEMESIS,4  used a similar methodology but did not specifically report on the impact of pain 

on HR-QoL.  NEMESIS4  used the Assessment of Quality of Life instrument (AQoL)24 and 

found a mean utility score of  0.47 while the mean utility score reported in the current study 

using the EQ-5D-3L is 0.463.  Whilst direct comparison of mean HR-QoL scores is not valid 

due to use of different assessment measures, which have been demonstrated to reflect 

differing constructs of quality of life,16  independent determinants of HR-QoL are consistent 

across both studies.  Both studies found that higher levels of NIHSS, depression and 

disability, along with demographic factors of age and sex, are all predictive of reduced HR-

QoL.  Variation in variables measured and evaluated contributes to differing outcomes of the 

respective studies; NEMESIS also assessed variables of dementia, neglect and socioeconomic 

status, whilst the current study reviewed alternate variables of pain and access to 

rehabilitation.     

 

A strength of the current study is the prospective population-based methodology Adjustment 

for depression was deemed an important aspect of the statistical analysis model, so as to 

exclude pain report as a proxy for depression ratings.  Limitations are recognised in variable 



rates of  missing data over follow up periods, with the use of multiple imputation to account 

for this.  The association of pain, depression and dependence with HR-QoL outcomes are 

seen as the most significant (pooled data p=<0.001 for each).  Robustness of this result is 

demonstrated by comparable significance on sensitivity analysis (see appendix table).  

 

SUMMARY: 

Hemiplegic shoulder pain impacts quality of life at 12 months.  This finding is important in 

the context of HSP as potentially preventable or reversible factor.  More effort should be 

directed towards screening and treating this high incidence complication of stroke. 
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FIGURES: 

Figure 1: Flowchart of sample  

  



TABLES:  

Table 1: Baselines Variables and Mean EQ index at 12 months 
 
Variable  n* EQ Index†  

Mean (SD)‡  
Univariable p 

Sex Male 
Female 

133 
125 

0.531 (0.442) 
0.410 (0.420) 

0.024 

Age <34 
35-44 
45-54 
55-64 
65-74 
75-84 
>85 

3 
5 
18 
31 
36 
87 
78 

0.930 (0.121) 
0.826 (0.389) 
0.664 (0.399) 
0.742 (0.366) 
0.719 (0.336) 
0.398 (0.435) 
0.250 (0.365) 

<0.001 

Stroke Type Ischaemic 
Haemorrhagic 

219 
29 

0.515 (0.431) 
0.303 (0.415) 

0.013 

NIHSS§ Mild <7 
Mod 7-22 
Severe >22 

120 
84 
32 

0.715 (0.373) 
0.359 (0.386) 
0.068 (0.206)  

<0.001 

Any HSP| | Yes 
No 

58 
77 

0.572 (0.357) 
0.725 (0.369) 

0.017 

Inpatient 
rehabilitation 

Yes 
No 

74 
141 

0.671 (0.344) 
0.505 (0.441) 

0.005 

Pre-stroke 
institutionalisation 

Yes 
No 

37 
213 

0.158 (0.305) 
0.541 (0.428) 

<0.001 

GDS# >5 Yes 
No 

26 
86 

0.516 (0.384) 
0.763 (0.339) 

0.002 

*n    number with available data 
†EQ  EuroQol-5D-3L  
‡SD  standard deviation 
§NIHSS National Institute of Health Stroke Scale 
| |HSP  Hemiplegic shoulder pain 
#GDS  Geriatric depression scale 
 
  



Table 2: Multiple linear regression of pooled analysis- Independent variables associated with 
reduced EQ utility score at 12 months (dependent variable EQindex) 

Variable  β (95% C.I.†) p value 
Age  -0.002 (-0.005- 0.000) 0.066 
Sex Male 

Female 
0.005(-0.054-0.065) 
0a* 

0.867 

Stroke Type Ischaemic 
Haemorrhagic 

0.034 (-0.069-0.137) 
0a* 

0.517 
 

NIHSS‡ (baseline) Mild 
Moderate 
Severe 

0.239 (0.090-0.388) 
0.204 (0.063-0.345) 
0a* 

0.002 
0.004 

Oxfordshire PACS 
TACS 
LACS 
POCS 
Unknown 

-0.069 (-0.323-0.186) 
-0.091 (-0.357-0.175) 
-0.078 (-0.334-0.179) 
-0.085 (-0.342-0.179) 
0a* 

0.598 
0.503 
0.553 
0.514 

HSP§ VAS| |   -0.011 (-0.013- -0.008) <0.001 
GDS#    -0.037(-0.049- -0.025) <0.001 
mRS* * (12 month) Independent 

Dependent 
0.214 (0.133-0.295) 
0a* 

<0.001 

Institutionalisation (12 months) No 
Yes 

0.043 (-0.049-0.135) 
0a* 

0.359 

Inpatient Rehabilitation No 
Yes 

-0.084 (-0.147- -0.022) 
0a* 

0.008 

*0a   set to zero because parameter redundant  
†CI  confidence interval 
‡NIHSS National Institute of Health Stroke Scale 
§HSP  Hemiplegic shoulder pain 
| |VAS  Visual analogue scale 
# GDS  Geriatric depression scale  
* *mRS Modified Rankin scale 
 
 

 

  



Online Appendix 1:  
Leyden JM KT, Newbury J, Castle S, Cranefield J, Anderson CS, Crotty M, Whitford D, Jannes J, Lee A, 
Greenhill J. Adelaide stroke incidence study: Declining stroke rates but many preventable 
cardioembolic strokes. Stroke. 2013;44:1226-1231 
 

Online Appendix 2:  

Table: Sensitivity Analysis; dependent variable EQ index 12 months 

Variable  Imputed cases  
 

Completed Cases 
 

β (95% C.I.) p value β (95% C.I.) p value 

Age  -0.002 (-0.005-0.000) 0.066 -0.001 (-0.004-0.002) 0.540 
Sex Male 

Female 
0.005(-0.054-0.065) 
0a 

0.867 0.039 (0.048-0.125) 
0a 

0.385 

Stroke Type Ischaemic 
Haemorrhagic 

0.034 (-0.069-0.137) 
0a 

0.517 
 

0.079 (-0.124-0.282) 
0a 

0.447 

NIHSS (baseline) Mild 
Moderate 
Severe 

0.239 (0.090-0.388) 
0.204 (0.063-0.345) 
0a 

0.002 
0.004 

0.047 (-0.186-0.280) 
-0.021 (-0.233-0.192) 
0a 

0.692 
0.849 
 

Oxfordshire PACS 
TACS 
LACS 
POCS 
Unknown 

-0.069 (-0.323-0.186) 
-0.091 (-0.357-0.175) 
-0.078 (-0.334-0.179) 
-0.085 (-0.342-0.179) 
0a 

0.598 
0.503 
0.553 
0.514 

  

HSP VAS   -0.011 (-0.013- -0.008) 0.000 -0.004 (-0.008- -0.001) 0.024 
GDS   -0.037(-0.049- -0.025) 0.000 -0.047 (-0.067- -0.026) <0.001 
mRS  
(12 month) 

Independent 
Dependent 

0.214 (0.133-0.295) 
0a 

0.000 0.139 (0.022-0.256) 0.020 

Institutional 
living  
(12 months) 

No 
Yes 

0.043 (-0.049-0.135) 
0a 

0.359 0.041 (-0.119-0.201) 
0a 

0.616 

Inpatient 
Rehabilitation 

No 
Yes 

-0.084 (-0.147- -0.022) 
0a 

0.008 0.001 (-0.092-0.094) 
0a 

0.984 
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