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Abstract
Background/Objective: For persons with spinal cord injury (SCI), severe bodily pain is related to a lower
quality of life. However, the effect of pain from a specific body region on quality of life has yet to be
determined. The shoulder joint is a common site of pain among persons with SCI. Therefore, our purpose
was to identify the relationship of self-reported shoulder pain with quality of life, physical activity, and
community activities in persons with paraplegia resulting from SCI.

Methods: Eighty participants with shoulder pain who propel a manual wheelchair (mean age: 44.7 years;
mean duration of injury: 20 years; injury level T1-L2) completed the following questionnaires: Wheelchair
User’s Shoulder Pain Index, Subjective Quality of Life Scale, Physical Activity Scale for Individuals with
Physical Disabilities, and Community Activities Checklist. Correlations between shoulder pain scores and
quality of life, physical activity, and community activities were determined using Spearman’s rho test.

Results: Shoulder pain intensity was inversely related to subjective quality of life (r
s
¼�0.35; P¼0.002) and

physical activity (r
s
¼ �0.42; P , 0.001). Shoulder pain intensity was not related to involvement in

community activities (r
s
¼�0.07; P ¼ 0.526).

Conclusions: Persons with SCI who reported lower subjective quality of life and physical activity scores
experienced significantly higher levels of shoulder pain. However, shoulder pain intensity did not relate to
involvement in general community activities. Attention to and interventions for shoulder pain in persons
with SCI may improve their overall quality of life and physical activity.
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INTRODUCTION
For persons with spinal cord injury (SCI), lower limb
paralysis places a heavy reliance on the upper limbs for
mobility and for performance of daily activities. In this
case, the upper limbs sustain repetitive and often weight-
bearing loads incurred by activities such as wheelchair
propulsion (1–4), transfers (5), and raises (6,7). Since the
shoulder is optimally designed for reaching and locating
the hand in the environment (8,9), these weight-bearing
loads lead to mechanical trauma and place the shoulder
joint at risk for overuse (10). The sequela of this pattern of
use is pain. When shoulder pain occurs in a person with
SCI, mobility and daily activities are even further limited
by this ‘‘secondary’’ disability. Unlike the nondisabled
person who experiences shoulder pain, persons with SCI
are not able to rest their shoulders when pain develops,
as the upper limbs are required for all activities of daily
living.

As a result, it is common for persons with SCI to
experience shoulder pain at some point in their lives (11–
14). Jensen and colleagues surveyed persons with SCI
who were experiencing pain and determined that the
shoulder was the most frequently (61%) reported site of
pain (14). In a smaller study of women with paraplegia by
Pentland and Twomey, the shoulder joint was also the
most frequently reported site of pain (15).

Improvements in acute care of persons with SCI has
resulted in increasing life expectancies (16). As a result,
research in the area of quality of life (QOL) has become
increasingly prominent in SCI literature. In persons who
have recently been injured, QOL has been reported to, at
least temporarily, decrease (17,18). Over time (within 2
to 5 y), psychosocial issues tend to stabilize and QOL
tends to improve (17,19). Whether QOL returns to levels
comparable to the nondisabled population is inconclu-
sive (17–20). In a recent meta-analysis, however, Dijkers
examined 22 studies and determined that the QOL of
people with SCI was lower than in a non-SCI group in
most instances (21).

There is a consensus among researchers that QOL is
negatively impacted when individuals with SCI experi-
ence generalized bodily pain that limits their daily
activities (19,22,23). Severity of pain levels in individuals
with SCI has been shown to impact QOL. Lundqvist et al
determined that severe bodily pain is related to lowered
QOL scores (19). In addition, changes in QOL occurred
when a change in bodily pain levels interfered with day-
to-day activities (ie, work outside the home and
housework) for those with SCI (23). However, the effect
of isolated shoulder pain on the limitation of daily
activities and QOL has not been studied.

It has been shown that for persons with SCI,
involvement in community activities is significantly
correlated with QOL (24). These activities include caring
for one’s self and participating in socially pleasurable
events. Jensen and colleagues demonstrated that the

presence of bodily pain in persons with SCI did not
significantly affect their level of community integration
(14). The impact of isolated shoulder pain on community
involvement in persons with SCI has not been studied.

Despite the high prevalence of shoulder pain in this
population, the relationship between shoulder pain
intensity and quality of life, physical activity, and
community involvement has not been established.
Therefore, the purpose of this study was to investigate
the relationship of shoulder pain intensity with quality of
life, physical activity, and community activities in persons
with paraplegia who propel a manual wheelchair. We
hypothesized that increased shoulder pain intensity
would be associated with decreased quality of life,
decreased physical activity, and decreased community
activity. A secondary purpose was to determine the
influence of gender on subjective reports of shoulder pain
intensity, quality of life, physical activity, and community
activity.

METHODS
Eighty persons with traumatic paraplegia following a SCI
participated in the study. These participants were
recruited primarily from Rancho Los Amigos National
Rehabilitation Center in Downey, California. Of the 80
participants recruited, 58 were men and 22 were women
(73% and 27%, respectively). The mean age of the
participants was 44.7 years (range 22–72 y). The mean
duration of spinal injury was 20.2 years (range 3–53 y),
and the level of injury ranged from T1 to L2 (complete
SCI ¼ 65, incomplete SCI ¼ 15). The mean duration of
shoulder pain experienced by the participants was 5.4
years (range: 1 mo–38 y). Sixty-three study participants
(79% of our sample) utilized a manual wheelchair 100%
of the time. Only 10 participants utilized a manual
wheelchair 75 to 99% of the time, and 7 participants used
a manual wheelchair 50 to 74% of the time. Of the 17
participants who did not use a manual wheelchair 100%
of the time, 12 relied on a power wheelchair, and 5
ambulated part time.

Inclusion criteria for this study required that partic-
ipants report shoulder pain in one or both arms that
interfered with at least one daily activity and utilized a
manual wheelchair for mobility at least 50% of the time.
All participants were adults who experienced paraplegia
as a result of a SCI with duration of injury of at least 3
years. Exclusion criteria were hospitalization within the
last month for any medical condition, fracture within the
last year to the painful arm, a surgical procedure within
the last year to the painful arm, new injury within the last
year to the painful arm, diagnosis of reflex sympathetic
dystrophy/complex regional pain syndrome in the last
year to the painful arm, a diagnosis of adhesive capsulitis
in the last year to the painful arm, a diagnosis of
rheumatoid arthritis, a cortisone injection to the painful
shoulder within the last 4 months, and any serious
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medical condition. All participants signed an Institutional
Review Board–approved informed consent form and
were given the Human Subject’s Bill of Rights.

Participants completed a series of questionnaires
administered by an interview process. These instruments
were administered in a consistent order and all question-
naires were completed during the same visit. Shoulder
pain was assessed utilizing the Wheelchair User’s
Shoulder Pain Index score (WUSPI) (25). If participants
were experiencing bilateral shoulder pain, the more
painful shoulder was studied. The WUSPI provides an
aggregate index of the intensity of shoulder pain during
transfers, activities of daily living, and mobility performed
from a wheelchair (25). The questionnaire utilizes a series
of 15 visual analogue scales (VAS) consisting of 10-cm
lines anchored by ‘‘no pain’’ and ‘‘worst pain ever
experienced.’’ Participants were asked to mark an ‘‘X’’
on the line to describe their shoulder pain intensity
during that activity. The responses were measured in
centimeters and summed, allowing for a maximum total
raw score of 150. Not all participants performed all the
activities listed on the WUSPI. Therefore, the WUSPI was
scored by using the performance-corrected score (PC-
WUSPI), whereby the total raw score was divided by the
number of activities performed and multiplied by 15 (26)
The WUSPI has been shown to be both reliable and valid
for people with SCI (27).

Subjective QOL status was recorded using the
Subjective Quality of Life Scale (SQOL) (28). In this
global measure of an individual’s perception of his or her
QOL, respondents are asked to ‘‘take everything in their
life into account.’’ The SQOL Scale utilizes an ordinal
scale from 1 to 7, where 1 means ‘‘life is very distressing;
it’s hard to imagine how it could get much worse’’; 7
means ‘‘life is great; it’s hard to imagine how it could get
much better’’; and 4 means ‘‘life is neither good nor
bad.’’ The participant was asked to make a mark on the
scale based on his/her subjective and global judgment of
his/her QOL.

The Physical Activity Scale for Individuals With
Physical Disabilities (PASIPD) queries information about

the number of days and average hours in a day spent in a
variety of activities (13 in total, including leisure,
household, and work-related activities) over the last 7
days. The total score is the product of the average hours
spent in an activity daily and the metabolic equivalents
(MET) summed over each item for questions 2 through
13 (question 1 functions as a practice question) (29).

Finally, community involvement was determined
using the Community Activities Checklist (CAC) (24).
This 16-item questionnaire asks the individual to identify
the number of times he or she participated in activities
that pertain to social activities (7 questions), mobility
items (4 questions), and attention-to-self activities (5
questions) within the last 7 days. These values are then
summed for one overall score.

Data from the WUSPI, PASIPD, SQOL, and CAC were
screened for normality using the Shapiro-Wilks test and
were found to be significantly different than a normal
curve; therefore, nonparametric statistics were chosen for
analysis. Correlations between shoulder pain intensity
scores and subjective QOL, physical function, and
community activities were determined using Spearman’s
rho test. A Bonferroni correction for multiple comparisons
was applied to this analysis, with a resultant level of
significance of P , 0.02. A Mann-Whitney test was used
to compare shoulder pain intensity and physical activity
between men and women (P , 0.05).

RESULTS
The overall median shoulder pain index score (WUSPI) for
all 80 subjects was 49.3 (interquartile range: 14.7–72.2).
Women reported significantly higher levels of shoulder
pain than men did (66.2 vs 37.5, respectively: P¼ 0.004)
(Table 1).

The median physical activity score (PASIPD score) of
all participants was 14.4 average metabolic equivalent
(MET) hours per day (interquartile range: 7.5–24.0 h/d).
The overall median SQOL was 5 (interquartile range: 4–
6). The median community involvement (CAC) of the
participants was a frequency of 40 activities per week
(interquartile range: 26.3–57.0). There was no significant
difference in physical activity (women 9.2 vs men 15.3; P
¼ 0.096), SQOL (women 5 vs men 5; P ¼ 0.469), or
community activities (women 34 vs men 43; P ¼ 0.203)
between men and women (Table 1).

The intensity of shoulder pain was not related to
duration of SCI (r

s
¼�0.11; P¼ 0.355) or the duration of

shoulder pain (r
s
¼ �0.02; P ¼ 0.897). Shoulder pain

intensity scores were inversely related to SQOL (r
s
¼ �

0.35; P¼0.002) (Table 2). There was a moderate, inverse
relationship between shoulder pain intensity and physical
activity, as measured by the PASIPD (r

s
¼ �0.42; P ,

0.001) (Table 2). There was no relationship, however,
between shoulder pain intensity and community activi-
ties (r

s
¼ �0.07; P ¼ 0.526). The level of community

activity was positively related to SQOL (r
s
¼ 0.37; P ,

0.02) (Table 2).

Table 1. Median Data for the 4 Primary Variables
Measured*

Variable
Sample

(n ¼ 80)
Men

(n ¼ 58)
Women
(n ¼ 22)

Pain intensity 49.3 37.5� 66.2�
Physical activity 14.4 15.3 9.2
Community activities 40 43 34
Subjective quality of life 5 5 5

*Pain intensity¼WUSPI; physical activity¼ PASIPD; community
activities¼ CAC; and subjective quality of life¼ Subjective QOL
scale.
�Pain intensity was significantly greater for women (P¼ 0.004).
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DISCUSSION
The present investigation supported our hypothesis that
higher levels of shoulder pain intensity would be
associated with lower levels of subjective QOL and
reduced levels of physical activity for persons with
paraplegia following SCI. Higher levels of shoulder pain
intensity, however, were not associated with reduced
involvement in the community.

In this sample, higher levels of shoulder pain were
associated with lower subjective QOL scores. Our study
utilized a global QOL measure, which asks the participant
to view life as a whole and does not guide users to think of
particular domains of their lives (eg, physical function,
socioeconomic status, relationships). With this under-
standing, it is not known which domain was used to deter-
mine their overall QOL. The relationship between shoulder
pain and subjective QOL established in this investigation
highlights the importance of addressing physical impair-
ment in persons with SCI to improve overall QOL.

The overall distribution of the physical activity
(PASIPD) scores was similar to those previously reported
by Washburn and colleagues (29). In a population that
mostly consisted of individuals with SCI, these researchers
demonstrated that the majority of PASIPD scores were
from 0 to 38 (29). Participants in this study reported
participation in physical activities with an average MET
hours/day value of 3.4, which corresponds to the lower
end range of what is deemed as a moderate (3–6 METs)
intensity level of physical activity by the Centers for
Disease Control and Prevention (30). The relationship
between shoulder pain intensity and physical activity
indicates that persons experiencing greater shoulder pain
had lower levels of physical activity.

Finally, for the population studied, higher intensities
of shoulder pain were not related to the level of
involvement in the community. However, the level of
community activity was related to subjective quality of
life. Our data suggest that some individuals are able to
maintain high levels of community activity despite
shoulder pain.

The limitation of the PASIPD measurement tool used
in this study is that it utilizes a standard (average) MET for
each activity that does not distinguish how the activity
was actually performed, thereby resulting in similar
scores for individuals who might have performed the

activity at quite different intensity levels. The limitation of
using the CAC in those with shoulder pain is that the vast
majority of items in this questionnaire are social activities
that do not necessarily require mobility. In this case,
individuals with shoulder pain may be able to maintain
higher community activity scores by participating in
social activities that do not require increased use of the
arms. An additional limitation of our study is that in many
instances our subjects experienced pain in other regions
of their bodies in addition to their shoulder pain;
however, this information was not recorded.

Women experienced more intense levels of shoulder
pain than men did. This finding is supported by previous
research in nondisabled individuals revealing that women
report higher levels of musculoskeletal pain (31).
Furthermore, Andersson and colleagues identified that
non-disabled women also experienced a greater preva-
lence of shoulder pain than men did (32). In the SCI
literature, Cardenas et al determined that gender
differences did not exist in the severity of generalized
bodily pain (33). Higher levels of shoulder pain have been
demonstrated in women with paraplegia compared to
matched able-bodied women (15). Our study identified
significant gender differences, with women reporting
twofold higher levels of shoulder pain than men did. This
is the first time men and women have been compared as
a cohort using the same measure. Although women
reported higher shoulder pain intensities, men and
women had similar levels of physical activity.

These findings on the relationship of shoulder pain to
quality of life and physical activity demonstrate the need
to explore effective treatments to reduce or prevent
shoulder pain in wheelchair users who have suffered a
SCI. Currently, there is a lack of randomized controlled
trials investigating the effectiveness of shoulder pain
treatment strategies in this population.

CONCLUSION
Shoulder pain intensity negatively correlated with both
physical activity and subjective quality of life. However,
activities that keep individuals with SCI bonded with their
community were maintained despite shoulder pain
levels. Although women reported higher levels of
shoulder pain, men and women had similar levels of
physical activity.

Table 2. Correlation Matrix for All Variables

Pain
Intensity

Physical
Activity

Community
Activities

Subjective
Quality of Life

Pain intensity 1.0 �0.42* �0.07 �0.35*
Physical activity 1.0 0.24 0.14
Community activities 1.0 0.37*
Subjective quality of life 1.0

*P , 0.02, with Bonferroni correction.
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