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Abstract 
 

Background: Shoulder pain is a common complication of hemiplegia, and many risk factors may predispose a 
stroke patient to shoulder pain. The aim of this study was to find out the factors that can predict the hemiplegic 
shoulder pain (HSP) after stroke. We used explorative design methods based on Logistic Regression. 
 
Methods: The sample of this study consisted of 152 patients (77 female and 75 male) with diagnosis of acute 
cerebrovascular accident (CVA) referred to the Department of Physical Medicine and Rehabilitation, Shiraz 
University of Medical Sciences during a period of 3 years. Several variables were considered through patients’ 
personal medical history, physical examination, laboratory data, questionnaire, psychological tests and interview. 
 
Results: 32% of the patients had an experience of HSP after stroke. The critical time for the occurrence of HSP 
was between 2 and 6 months after the onset of CVA. Logistic Regression showed that the best predictors for 
HSP were “Activity of daily living ability”, “Increased light touch threshold” and “Increased vibration threshold”. 
 
Conclusion: Patients with serious sensory and motor disability have more chance for HSP symptoms after 
stroke, so each stroke treatment method should include a plan for prevention of HSP. 
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Introduction 
 
Shoulder pain is a common complication after 
stroke1-3 that may limit the patients’ ability to perform 
daily activities. It may have negative effects on the 
functional potential and may impede rehabilitation.4 
This complication may increase expenses and prolong 
the patients' management when back to normal daily 
activities as well as recreational life. Associative fac-
tors to hemiplegic shoulder pain (HSP) vary in differ-
ent studies. Socio-demographic characteristics of the 
patients such as sex,5 age,5-7 and the side of paralysis 
have been suggested to contribute to HSP. Stroke is 
linked with many secondary complications. Coinci-
dence of these complications may be associated with 
HSP. Unconsciousness in the early stage of stroke, 

ipsilateral sensory impairment,8-11 visual field deficit, 
communication disorders12 and hand disability in 
ADL5,13 are some of these complications. Psychologi-
cal reactions of the patients also interfere in HSP and 
factors such as lack of motivation, anxiety10,14 and 
depression 4,9,10,14 are also considered. 

Many Clinicians seek to predict their patients’ 
outcome based upon a set of independent variables. 
These variables may include the patients’ demo-
graphic information, personal medical history, or 
information about the current health status. Predict-
ing the patients’ outcome is essential for therapists 
to plan their treatment. Since a large number of vari-
ables are associated with shoulder pain, the use of a 
model to predict future behavior of patients is ad-
vantageous. The aim of the present study is to ex-
plore the factors that can discriminate shoulder pain 
patients after stroke. In other words, this research 
aims at building a simple model for predicting 
shoulder pain after stroke which can easily be used 
by clinicians. 
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Materials and Methods 
 
Participants 

The sample of this study consisted of the patients 
diagnosed with acute cerebrovascular accident 
(CVA), being referred to the Department of Physical 
Medicine and Rehabilitation, Shiraz University of 
Medical Sciences, during a three year period from 
2001 to 2004. Throughout this period, 195 patients 
with the diagnosis of acute CVA were registered at 
the department (including both inpatients and outpa-
tients). They were followed up for six sessions (every 
two months). Thirty-nine patients were excluded from 
the study. The majority of them did not attend the 
follow-up sessions and due to profound cognitive 
problems we could not obtain sufficient information 
from the others. Finally, one hundred and fifty two 
patients (77 women and 75 men) participated in this 
study. The participants were between 40 and 75 years 
old, the average being 61.2 years (58.7 for women 
and 61.7 for men). The main tools and methods used 
to assess the health status of the participants were in-
terview, personal medical history, physical examina-
tion, psychological tests and laboratory results.  

All the patients were interviewed, undergoing a full 
physical exam by an attending physiatrist in the first 
session. The physician filled out a health data collec-
tion sheet that documented the information about the 
patients such as age, sex, shoulder pain (HSP), ciga-
rette smoking habits (including the number of ciga-
rettes daily), the ability of the activity of daily living 
(ADL), history of unconsciousness in the early phase 
of stroke, motivation for cooperation in rehabilitation 
programs, and clinical visual field detection. The in-
formation was confirmed by clinical evaluation, psy-
chological tests and checking the patients’ medical 
records. In subsequent sessions, the health data collec-
tion sheets were reviewed and the incidence of shoul-
der pain and pain outcome was enquired.  

The criteria for including patients as HSP were 
clinical assessment by a history of shoulder pain on 
the affected side (Visual Analog Scale more than 5 
cm of 10 cm),15 and limitation in passive and active 
shoulder range of motion (particularly abduction, 
flexion and external rotation),16 measured with a go-
niometer. The activity of daily living (ADL) ability 
was measured by the Kenny Self-Care Evaluation.17,18 
Anxiety and depression were assessed by symptom 
checklist 90-revised.19 Sensory impairment was as-
sessed, using the Nottinghan Sensory Assessment 
Scale and light touch threshold was measured with 

the number of artificial hair on the tip of fingers, palm 
and dorsum of hand, and compared to contra-lateral. 
Vibration threshold was evaluated by a tuning fork 
(SKLAR 256C) on the dorsum of proximal interpha-
langeal joint of the index finger. Clinical visual field 
was detected by the direct confrontation test. The 
communication disorder was diagnosed if a patient 
had a problem when speaking or writing.  

The patients were categorized into two discrete 
groups, based on their presenting symptoms, self report, 
physician diagnosis, psychological tests and medical 
laboratory results. One group comprised of patients with 
positive signs and the other of those with negative find-
ings. Using dichotomous instead of continuous variables 
can help the researchers to make a simple model for 
clinical uses based on usual medical categorization 
(healthy vs. sick or normal vs. abnormal). 

This study tested the effect of several variables re-
lated to HSP, using Logistic Regression design. The 
dependent variable was HSP and the independent 
variables or predictors were sex, age, cigarette smok-
ing habits, activity of daily living ability, temporary 
unconsciousness, decreased motivation for rehabilita-
tion, anxiety, depression, communication disorder, 
increased light touch threshold, increased vibration 
threshold, decreased visual field. The data were ana-
lyzed by SPSS software using descriptive statistics, 
chi-square and logistic regression.   
 
 
Results 
 
This study revealed that the average age of stroke was 
61.2 years, with a peak incidence of between fifty one 
and sixty years (34.2%). Forty-nine out of 152 pa-
tients (32%) suffered from HSP during the study pe-
riod. The critical time for the occurrence of HSP was 
2 to 6 months after the onset of CVA (18 patients in 
the second to fourth month and 17 patients in the 
fourth to sixth month) (Table 1). Although more pa-
tients with left hemiparesis reported suffering from 
shoulder pain (70%) than patients with right hemi-
paresis (65.5%), there was no significant difference 
between the left and right hemiparesis for pain report 
(χ2 = 0.470, p < .493). Table 2 shows the results of the 
simple phi or Cramer's V. association between the 
HSP and independent variables. The shoulder pain 
showed significant association with increased light 
touch threshold, increased vibration threshold, com-
munication disorder, age, temporary unconsciousness, 
anxiety and depression. Activity of daily living ability 
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(phi.=0.884, P<0.0001) and decreased motivation for 
rehabilitation (phi. =0.626, P<0.0001) had a signifi-
cant association with the HSP. 

Four variables (“activity of daily living ability”, 
“increased light touch threshold”, “increased vibra-
tion threshold” and “decreased motivation for reha-
bilitation”) which had the highest association coeffi-
cients with HSP were entered as predictors in the Lo-
gistic Regression. The Logistic Regression showed 
that the predictors were able to predict HSP signifi-
cantly. The –2 likelihood of chi-square was 31.1 with 
P-value less than .01 percent. The pseudo R square 
showed a high association between shoulder pain and 
the predictors (Cox and Snell -R2=.65, Nagelkerke -
R2=0.91). Therefore, independent variables contribute 
to predicting 90% of independent variable’s variance. 
The overall percentage of cases correctly predicted by 
the model was 97.4%. Table 3 shows the values for 
the predictor variables in the Logistic Regression 
Equation. These values show the relationship between 
the predictor variables and HSP. For “activity of daily 
living ability”, “increased light touch threshold” and 
“increased vibration threshold” the coefficients are 
significant. That is, they can improve our prediction. 
“Decreased motivation for rehabilitation” is not a 
good predictor in this equation.  

Discussion 
 
In our study, 32% of the patients with CVA suffered 
from HSP. Pinedo et al.1 reported that painful shoul-
der was the commonest complication of hemiplegia 
seen in 40% of patients. Aras5 in his study reported a 
prevalence of 63.5% while Mclean4 reported 24%. In 
Ratansabapathy's8 report, the prevalence in the first 
week was 17%, in the first month 20%, and in the 
sixth month 23%. Gamble10 reported a 40% occur-
rence. It is assumed that HSP is a common complica-
tion of CVA with uncertain prognosis,20 requiring 
further attention and its prevention can be a great step 
in management. This variability in the incidence of 
HSP can be due to the effectiveness of the compo-
nents of the proposed management program for the 
prevention and treatment of HSP. The time for the 
occurrence of HSP is different, and studies have vari-
able duration of follow up. Wanklyn et al.13 also 
showed that the prevalence of HSP increased as a re-
sult of improper handling of patients who needed help 
for relocating.21 The high prevalence of HSP in this 
research can be attributed to the low economic status 
of many patients who were not able to seek help from 
experts. The findings of this research lead us to the 
conclusion that the severity of disabilities in the areas of 

Table 1: Interval between incidence of cerebrovascular accident and hemiplegics shoulder pain. 
Months <2 2-4 4-6 6-8 8-10 10-12 Total 
Patients 9 18 17 2 2 1 49 

 
 
Table 2: Association coefficients between shoulder pain with other variables. 
Variables phi P Variables phi P 
Activity of daily living disability 0.884 0.0001 Anxiety 0.277 0.001 
Decreased motivation for rehabilitation 0.626 0.0001 Depression 0.259 0.001 
Increased vibration threshold 0.618 0.0001 sex 0.118 0.147 
Increased light touch threshold 0.577 0.0001 Cigarette Smoking Habits 0.065 0.728 
Communication disorder 0.465 0.0001 Decreased visual field -0.036 0.653 
Age 0.385 0.0001 previous shoulder pain 0.031 0.706 
Temporary unconsciousness 0.294 0.0001    

 

Table 3: Predictor variables in the Logistic Regression Equation 
Predictor variables B S.E. Wald df  Sig R 
Activity of daily living ability 5.5 1.2 20.3 1 0.0001 0.31 
Increased light touch threshold 3.0 1.2 6.6 1 0.009 0.16 
Increased vibration threshold 2.3 1.0 5.0 1 0.024 0.13 
Decreased motivation for rehabilitation 1.8 1.1 2.6 1 0.106 0.06 
Constant  -6.6  1.4  21.4 1 0.0001  
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physical activity, sensory disability and communication 
disorder in combination with low motivation for reha-
bilitation are the main predictors for upcoming HSP. 
Motivation for rehabilitation affects the outcome of 
stroke. MacLean et al.22 in a qualitative analysis of 
stroke patients' motivation for rehabilitation showed that 
the highly motivated patients might get better results in 
the rehabilitation programs. According to their report, 
patients with high and low motivation have different 
beliefs about rehabilitation. It might have originated 
from the environment in which they are rehabilitating. 
Based on the association coefficients, low motivated 
patients for rehabilitation have more chances of HSP 
when they find more serious disability symptoms in 
themselves. One possible reason for this result could be 
that the current ADL disability of patients has more sig-
nificant impact on the self-image of low motivation pa-
tients. This means that even the same changes in the 
ability can create a greater permanent change in the self-
image of low motivation patients. These negative beliefs 
can lead to more chronic locomotion situation and more 
pain. Increased HSP with communication disorder is 
explained by the effect of gestural movements on the 
shoulder musculature of the hemiplegic limb.12 As in 
Aras’ study,5 our study revealed that age was a signifi-
cant factor in HSP. Although in our study females were 
more involved than males, this was not statistically sig-
nificant. Aras5 also did not find any relationship with 
gender. Our study and that of Aras revealed a correla-
tion between the side of involvement and HSP. In our 
study, 38.8% had depression, 32.2% anxiety and 23% 
lack of motivation. In a similar study4 26% and in an-
other study,14 16% had depression, and anxiety was re-
ported in 14%. It is not clear whether CVA and HSP 
cause anxiety and depression or vice versa. We recom-
mend that efforts should be directed toward proper 
treatment of depression and anxiety to prevent and alle-
viate shoulder pain. The incidence of ipsilateral sensory 
impairment and HSP was highly reported in other9 re-
searches. We conclude that the upper limb sensory neu-
rological examination is required to detect sensory loss 

and hence distinguish patients at risk. In two5,8 other 
studies, an association between decreased motor func-
tion and HSP was reported.  

HSP is a common debilitating complication of 
CVA. Patients with serious sensory and motor dis-
ability have more chance for HSP symptoms after 
stroke. Therefore, each stroke treatment method 
should include a plan for prevention of HSP. Height-
ened awareness of these risk factors may lead to early 
prevention or improved management of HSP. 

The limitations of our study may be the question 
whether the patients who did not develop shoulder 
pain had better care or treatment than those with pre-
vented HSP and assessment of the effect of some fac-
tors for prediction of HSP and other factors that might 
have been ignored by authors. 
 
 
Competing interests 
 
The authors declare that there are no competing inter-
ests involved in any part of this manuscript. 
 
 
Author's contributions 
 
Both authors were responsible for performed the sta-
tistical analysis putting findings into written format. 
The correspondence author made substantive intellec-
tual to a published study, design of the study and col-
lecting the data. Both authors read and approved the 
final manuscript.  
 
 
Acknowledgement 
 
We would like to thank the personnel of Shiraz Uni-
versity of Medical Sciences affiliated hospitals for 
helping us with the collection of data and Dr. D. Me-
hrabani at Center for Development of Clinical Studies 
of Nemazee Hospital for editorial assistance. 

 
 
References 
 

 
 

1 Pinedo S, de Ia Villa FM. Complica-
tions in the hemiplegic patient in the 
first year after the stroke. Rev Neu-
rol 2001; 32(3):206-9. [1310269] 

2 Roy CW. Shoulder pain in hemiple-
gia. A literature review. Clin Rehabil 
1988;2:35-44. 

3 Roy CW, Sands MR, Hill LD. Shoul-
der pain in acutely admitted hemiple-
gics. Clin Rehabil 1994;8:334-340. 

4 McLean DE. Medical complications 
experienced by a cohort of stroke 
survivors during inpatient, tertiary-
level stroke rehabilitation. Arch Phys 

Med Rehabil 2004;85(3):466-9. 
[15031834 

5 Aras MD, Gokkaya NK, Comert D, 
Kaya A, Cakci A. Shoulder pain in 
hemiplegia: results from a national 
rehabilitation hospital in Turkey. Am 
J Phys Med Rehabil 2004;83(9): 

Archive of SID 

www.SID.ir

http://www.irmj.ir


Hadianfard et al. 
 

WWW.irmj.ir Vol 10 July 2008 222 

713-9. [15314536] 
6 Bohannon RW, Larkin PA, Smith MB, 

Horton MG. Shoulder pain in hemi-
plegia: statistical relationship with five 
variables. Arch Phys Med Rehabil 
1986;67(8):514-6. [3741075] 

7 Daviet JC,Salle JY, Borie MJ, 
Munoz M, Rebeyrotte I, Dudognon 
P. Clinical factors associate with 
shoulder subluxation in stroke pa-
tients. Ann Readapt Med Phys 
2002;45(9):505-9. [12495823] 

8 Ratnasabapathy Y, Broad J, 
Baskett, J, Pledger M; Marshall J, 
Bonita R. Shoulder pain in people 
with a stroke: a population-based 
study. Clin Rehabil 2003;17(3):304-
11. [12735538] 

9 Gamble GE, Barberan E, Bowsher 
D, Tyrrell PJ, Jones AK. Post stroke 
shoulder pain: more common than 
previously realized. Eur J Pain 
2000;4(3):313-5. [10985876] 

10 Gamble GE, Barberan E, Laasch 
HU, Bowsher D, Tyrrell PJ, Jones 
AK. Post stroke shoulder pain: a 
prospective study of the association 
and risk factors in 152 patients from 
a consecutive cohort of 205 patients 
presenting with stroke. Eur J Pain 
2002;6(6):467-74. [12413435] 

11 Cambier DC, De Corte E, Danneels 

LA, Witvrouw EE. Treating sensory 
impairments in the post-stroke up-
per limb with intermittent pneumatic 
compression. Results of a prelimi-
nary trial. Clin Rehabil 
2003;17(1):14-20. [12617375] 

12 Hanlon RE, Brown JW, Gerstman 
LJ. Enhancement of naming in non-
fluent aphasia through gesture. 
Brain Lang 1990;38(2):298-314. 
[2322814] 

13 Wanklyn P,Forster A, Young J. 
Hemiplegic shoulder pain (HSP): 
natural history and investigation of 
associated features. Disabil Rehabil 
1996;18(10):497-501. [8902421] 

14 Langhorne P, Stott DJ, Robertson L, 
MacDonald J, Jones L, McAlpine C, 
Dick F, Taylor GS, Murray G. Medi-
cal complications after stroke: a 
multicenter study. Stroke 
2000;31(6):1223-9. [10835436] 

15 Price CI, Curless RH, Rodgers H. 
Can stroke patients use visual ana-
logue scales? Stroke 1999;30:1357-
1361. [10390307] 

16 Andrews AW, Bohannon RW. De-
creasedhoulder range of motion on 
paretic side after strok. Phys Ther 
1989;69:768-772. [2772040] 

17 Schoening HA, Anderegg L, 
Bergstrom D, Fonda M, Steinke N, 

Ulrich P. Numerical scoring of self-
care status of patients. Arch Phys 
Med Rehabil 1965;46:689-697. 
[5838050] 

18 Schoening HA, Iversen IA. Numeri-
cal scoring of self-care status: a 
study of the Kenny self-care evalua-
tion. Arch Phys Med Rehabil 
1968;49(4):221-9. [5647959] 

19 Derogatis LR. SCL-90-R, adminis-
tratin, Scoring and Procedures. 
Clinical Psychometric research. 
1983; Baltimore: Manual II for the ri-
vised version, Towson, MD 21204. 
P.P.1-43. 

20 Lindfield H. Chronic shoulder pain in 
stroke. Are we missing the acu-
point? Physiother Res Int 
2002;7(1):44-50. [11992984] 

21 Poulin de Courval, Barsauskas A, 
Berenbaum B, Dehaut F, Dussault 
R, Fontaine FS, Labrecque R, Le-
clerc C, Giroux F. Painful shoulder 
in hemiplegic and unilateral neglect. 
Arch Phys Med Rehabil 1990; 
71(9):673-6. [2375673] 

22 Maclean N, Pound P, Wolfe C, Rudd 
A. Qualitative analysis of stroke pa-
tients' motivation for rehabilitation. 
BMJ 2000;321(7268):1051-1054. 
[11053175] 

 

Archive of SID 

www.SID.ir

http://www.irmj.ir

