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Objective: To identify and classify tools for assessing the influence of spasticity on quality of life (QOL) after spinal cord 
injury (SCI). Methods: Electronic databases (MEDLINE/PubMed, CINAHL, and PsycInfo) were searched for studies published 
between 1975 and 2012. Dijkers’s theoretical framework on QOL was used to classify tools as either objective or subjective 
measures of QOL. Results: Sixteen studies met the inclusion criteria. Identified objective measures that were used to assess 
the influence of spasticity on QOL included the Short Form-36 (SF-36), the Sickness Impact Profile (SIP), and the Health Utilities 
Index-III (HUI-III). Subjective measures included the Quality of Life Index–SCI Version III (QLI-SCI), Life Situation Questionnaire–
Revised (LSQ-R), Reciprocal Support Scale (RSS), Profile of Mood States (POMS), Spinal Cord Injury Spasticity Evaluation Tool 
(SCI-SET), and the Patient Reported Impact of Spasticity Measure (PRISM). A number of tools proved either to be insensitive to 
the presence of spasticity (QLI-SCI) or yielded mixed (SF-36) or weak (RSS, LSQ-R) results. Tools that were sensitive to spasticity 
had limited psychometric data for use in the SCI population (HUI-III, SIP, POMS), although 2 were developed specifically for 
assessing spasticity on daily life post SCI (SCI-SET, PRISM). Conclusions: Two condition-specific subjective measures, the SCI-
SET and PRISM, emerged as the most promising tools for the assessment of spasticity impact on QOL after SCI. Further research 
should focus on establishing the psychometric properties of these measures for use in the SCI population. Key words: outcome 
measurement, quality of life, spasticity, spinal cord injury 
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Spasticity of the upper limbs, trunk, or lower 
limbs is typically experienced by individuals 
with an upper motor neuron spinal cord 

injury (SCI) following spinal shock, and the 
resulting spasms often negatively impact quality of 
life (QOL).1 Although there is great variability in 
definitions of spasticity, the most commonly cited 
definition is by Lance2(p485): “Spasticity is a motor 
disorder characterized by a velocity-dependent 
increase in tonic stretch reflexes (muscle tone) 
with exaggerated tendon jerks, resulting from 
hyperexcitability of the stretch reflex, as one 
component of the upper motor neuron syndrome.” 
A wider definition of spasticity includes increased 
exteroceptive reflexes, as well as loss of motor 
function (ie, muscle power and coordination).3 

The notion is that muscle weakness and impaired 
coordination are not part of the spasticity 
syndrome itself, but rather are associated with 
spasticity.3-6 Spasticity following SCI is prevalent, 
with 65% to 78% of persons more than 1 year post 
injury reporting its occurence.7,8 

The decision to treat spasticity largely depends 
on the frequency, severity, and impact of the spasms 
on a person’s daily life.9,10 Treatment may include 
conservative physical therapy,11 with a possible 
combination of other modalities,1 including 
pharmacological treatments (eg, diazepam,12,13 
baclofen,14 clonidine,14,15 tazanidine,12,13,16 
dantrolene sodium,12,17 cyproheptadine,14,18 
and cannabis17). Persons who do not respond 
to oral administration of medications may be 
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surgically implanted with a pump for intrathecal 
administration of baclofen19-21 or receive injections 
of chemodenervation agents (phenol and ethanol22 
or botulinum toxin16,23). Severe recalcitrant 
cases require surgical intervention, including 
dorsal rhizotomy and cordotomy.24 Continued 
improvements in the definition and management 
of spasticity are hampered by the development 
of valid and reliable tools for assessing spasticity 
impact.1 

Relatedly, the valid and reliable assessment of 
QOL post SCI, which is an important outcome for 
understanding the additional burden of specific 
secondary health conditions that emerge post 
SCI and for gauging the success of rehabilitation 
interventions in minimizing their frequency and 
severity, is a challenge.25 Symptoms of spasticity 
may have a profound influence on an individual’s 
QOL,7,26 including lifestyle and sense of well-
being,27 by limiting workplace participation, 
adding to the cost of medication, and increasing 
attendant care requirements.8,21,28 Despite these 
findings, there are problems with assessing the 
influence of spasticity on QOL that are related to 
the multidimensionality and breadth of spasticity 
definitions, the fluctuating nature of associated 
symptoms, and their clinical impact. It is therefore 
essential that health care professionals be made 
aware of available tools that are designed to assess 
the influence of spasticity on QOL after SCI. 

Furthermore, investigators should possess 
a broader understanding of  the different 
conceptualizations of QOL and which tools 
correspond to each of these. This will help to 
ensure that the objectives of a study are well 
aligned with the selected QOL tool. Gaining 
prominence in the field is the notion that QOL 
can be measured from an objective or subjective 
perspective.29 Objective measures are based on the 
assumption that there is widespread agreement 
about what constitutes QOL.25 Such measures 
focus on external conditions and contain items 
that can be defined and quantified to reflect 
societal standards. Conversely, subjective measures 
are designed with the assumption that QOL can 
only be judged by the individuals experiencing it.30 
Although there are advantages and disadvantages 
inherent in each measurement type,29 subjective 

measures give patients a means of providing health 
professionals with a greater understanding of QOL 
and its connection to their health and well-being 
following SCI, whereas objective measures can be 
used to inform decision makers on how to allocate 
funds and resources for various interventions.

To date, no systematic reviews on the influence 
of spasticity on QOL, or on the appropriateness 
of QOL measures for assessing spasticity, have 
been conducted. Given the substantial influence 
spasticity has on QOL, there is a need to improve 
conceptual understandings of QOL to ensure that 
investigators employ appropriate research designs 
as well as suitable outcome measures to assess this 
prevalent secondary health condition. Hence, the 
purpose of this systematic literature review was to 
classify and evaluate outcome measures that are 
used to assess the influence of spasticity on QOL 
following SCI.

Methods

A systematic review of the literature was 
conducted using multiple databases (MEDLINE/
PubMed, CINAHL, and PsycInfo). The key term 
“spinal cord injuries” and its variants, along with 
spasticity (or muscle spasms, muscle tone, or 
muscle spasticity), quality of life, participation, 
personal or life satisfaction, and activities of 
daily living, were used to identify relevant articles 
published between January 1975 and December 
2012. Reference lists of identified articles were 
also reviewed. To be included, studies had to be 
in English and have adult (>18 years) participants 
with SCI comprising at least 50% of the sample. 
Abstracts were verified by 2 independent reviewers. 
Related constructs reflecting well-being were also 
incorporated into the review (eg, participation, 
social support, affect). Studies that examined 
global constructs of QOL post SCI and/or those 
that contained pediatric populations or pediatric-
onset SCI were excluded. 

Dijkers’s theoretical model25 was used to 
categorize measures as objective or subjective and 
to provide a deeper understanding of the specific 
QOL constructs that are underlying the measures 
(see Figure 1). QOL as “utility” (Box A) reflects the 
desirability and preferences of life valuations and is 
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obtained by judging one’s tradition, achievements, 
and status in terms of societal norms and standards 
(Box B). It is expressed as an outsider’s viewpoint 
(objective) and typically provides a metric framing 
of QOL that is used in health economic analyses.25 

QOL as “achievements” (Box C), another objective 
QOL perspective, takes into account the individual’s 
possessions, accomplishments, characteristics, and 
so on.25 Therefore, QOL is predicted by what a 
person has obtained in his or her life (ie, good 
health, marriage), which society generally views 
as indicative of what is needed to have a good 
life. QOL as “subjective well-being” recognizes 
that humans develop individual priorities and 
wants (Box E), which may range in relative 
importance (Box D). When these needs and wants 
are compared to reality (Box C), the resulting 
reactions can range from positive to negative and 
are likely to affect morale, life satisfaction, and 
other expectations (Box E).25 QOL as “subjective 
well-being” can therefore be defined as “feelings 
of wellbeing as influenced by the good things in 
life.”31(pS21)

Results

Fifty-six studies (34 from MEDLINE/PubMed, 
22 from CINAHL, and 0 from PsycInfo) were 
identified. Only 16 met the inclusion criteria: 
7 pre-post intervention studies,27,32-37 8 cross-
sectional observational studies,9,38-44 and 1 cross-
sectional and longitudinal study45 (see Table 
1). For each measure, we identified whether it 
assesses QOL from an objective or subjective 
perspective by linking it to the category of QOL 
(ie, QOL as a utility, achievements, or subjective 
well-being) as described by Dijkers’s theoretical 
model.25 To help illustrate these classifications, 
each identified measure is mapped onto the 
box(es) in Figure 1.

Applicability of objective QOL 
measures on assessing spasticity 

Five objective measures were identified: (1) the 
Short Form-36 (SF-36)46; (2) the Sickness Impact 
Profile (SIP); (3) the Health Utilities Index-
III (HUI-III)47; (4) the Evaluation of Personal 

Independence (EPI); and (5) a survey comprised 
of questions from the Spinal Cord Independence 
Measure (SCIM),48 Functional Independence 
Measure (FIM),49 and the Barthel Index50(see 
Tables 1 and 2). The SF-36 (Boxes B and C, 
Figure 1) is the most commonly cited measure of 
objective QOL, with well-established psychometric 
properties for multiple health conditions.51 The 
SF-36 is suitable for use in SCI,52 with reliability 
being moderate to high (α = 0.72–0.98), with the 
exception of the general health item (see Table 2).

With regard to assessing the influence of 
spasticity on QOL, findings for the SF-36 have 
been inconsistent. The study by Noonan et 
al39 found the SF-36 to be insensitive to the 
presence of spasticity once influencing factors (ie, 
demographics, years post injury) were controlled 
for. Conversely, Westgren and Levi42 found it 
sensitive to problematic spasticity. Similarly, 
Jones et al37 found that the scores of persons 
with SCI who were implanted with a baclofen 
pump improved pre to post implantation, with 
the exception of scores on the SF-36 physical 
subscale. In the studies by Westgren and Levi42 and 
Noonan et al,39 the severity of spasticity was not 
assessed. Jones and colleagues37 used a spasticity 
self-perception scale developed by Schwartz et 
al53 rather than a validated clinical measure of 
spasticity (ie, Ashworth Scale). 

In addition to the mixed findings, there are some 
controversies associated with the SF-36. Some 
reports by wheelchair users indicate that certain 
questions are offensive54,55 because 5 of 10 items 
refer to climbing or walking. Some people with 
disabilities also perceive that the SF-36 (including 
other health-related QOL measures) has flawed 
underlying assumptions regarding their QOL 
(ie, disability equates poor health).52,55 These 
limitations could potentially be minimized by 
pairing the SF-36 with a condition-specific tool.55 

The development of the SF-36V has addressed 
some of the noted problems of the SF-36, but the 
psychometric properties of this scale have not yet 
been fully established for the SCI population.56 

The SIP57,58 (Boxes B and C, Figure 1) is a generic 
health status measure of change in behavior as a 
consequence of illness. The SIP has been used in 
2 studies,27,41 and both found it to be sensitive to 
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spasticity (see Table 1). Like the aforementioned 
studies,39,42 no details were provided by Lundqvist 
et al41 on the impact or severity of spasticity. 
However, the study by Gianino et al27 did quantify 
spasticity with the Ashworth Scale, among other 
spasm scales, which is considered the current 
standard for assessing spasticity post SCI.59 The 
SIP has been used in several SCI studies,41,60,61 but 
psychometric data for use in the SCI population 
are lacking.62 The SIP faces some of the same 
controversies as the SF-36 regarding its underlying 
assumptions.55

The HUI-III (Boxes A, B, and C, Figure 1) is a 
comprehensive system for describing the health 
status of individuals and for assigning a preference 
(or utility) score to them.47 A preference score is 
a societal representation of well-being, which is 
typically reported as a single metric anchored at 

0 (death) and 1 (perfect health), and represents 
a preference for a health state.63 These health 
state morbidities are measured across a group 
of individuals and combined into a utility score, 
which can then be used as a quality weight for 
calculating the number of quality-adjusted life-
years gained in cost utility analyses.64 

Craven et al44 used the HUI-III to ascribe the 
burden of various secondary health conditions, 
including spasticity, post SCI and found it to be 
sensitive to the presence of spasms. Although 
this study provided some evidence with regard to 
QOL as “utility” for spasticity, the HUI-III lacks 
psychometric validation for SCI. As well, presence 
and impact of spasticity were based on self-report 
via the Secondary Conditions Scale,65 a validated 
measure that provides standardized definitions 
of secondary health conditions and records their 

Figure 1.  Three conceptualizations of quality of life and their interrelations. Adapted, with permission, from 
Dijkers MP. Individualization in quality of life measurement: Instruments and approaches. Arch Phys Med 
Rehabil. 2003;84(4 Suppl 2):S3-14. Copyright © 2003 by Elsevier.
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presence and perceived impact without assessing 
signs and symptoms.

Similar findings were obtained by Jones et al37 in 
their study assessing the impact of an implantable 
intrathecal baclofen pump. They used a single 
item to ask respondents to assign a general utility 
rating (0 = worst health to 100 = perfect health) to 
their spasticity’s impact on health and well-being. 
A significant improvement was detected on this 
item from pre to post implantation. However, the 
item lacks validation for SCI and the vigor typically 
associated with other direct utility measures (ie, 
standard gamble or time trade-off scenarios).

Jagatsinh32 examined the effects of intrathecal 
baclofen pump implantation on activities of daily 
living in a pre-post intervention study using a 
survey derived from items in the Barthel Index,50 
FIM,49 and SCIM48 (Boxes B and C, Figure 1). 
The scores for each measure were not reported 
separately, but rather were amalgamated to 
identify whether improvements were achieved in 
a particular domain (eg, improved, no change, 
worsened). Results showed that the intrathecal 
baclofen pump improved symptoms; Jagatsinh32 
concluded that this indicated an improved 
QOL by allowing participants to live more 
independently. Similarly, Loubser et al34 examined 
9 patients who received an intrathecal baclofen 
infusion for treatment of spasticity using the EPI 
(Boxes B and C, Figure 1). The EPI assesses 4 
dimensions of activities of daily living, including 
communications, hygiene, eating, and dressing, 
and was administered by occupational therapists 
from the clinical program.34 Although the 
assessments revealed improvements in function 
and activities of daily living from pre to post 
intervention, the EPI is a study-specific measure 
and is therefore limited in scope as an outcome 
measure of QOL, much like the measure used by 
Jagatsinh.32 Subsequent searches for the EPI in the 
literature yielded negative results. As such, there 
are no psychometric data supporting the use of the 
EPI for this population.

Study-specific measures, such as the one 
used by Jagatsinh32 and Loubser et al,34 are 
informative but tend not to be generalizable to 
the larger population. Moreover, effect sizes are 
not calculated, information on cross-cultural 
applications is not available, and the instruments 

typically cover a number of different dimensions.66 
Although the SCIM,48,67,68 FIM,69,70 and Barthel 
Index50,71 all have data supporting their use in SCI, 
the amalgamation of these tools by Jagatsinh32 
negates their validity. Further, the SCIM and FIM 
could be classified under Dijkers’s model (Boxes B 
and C, Figure 1), but they should not be viewed 
as QOL measures, given that their scope is too 
narrow to qualify as measures of health-related 
QOL and that their developers did not intend for 
these measures to be used in this fashion.25 Rather, 
they are indexes of disability and should not be 
confounded with QOL. The description of the 
EPI in Loubser et al34 might have strong clinical 
utility for SCI because it was administered by 
occupational therapists at a rehabilitation hospital 
for people with SCI, but there remain a number of 
questions regarding its psychometric properties. 
As well, the domains covered are similar to the 
SCIM and FIM. As such, use of the EPI is not 
strongly recommended as a measure of spasticity 
impact on QOL.

In summary, the objective measures of QOL 
(SF-36, SIP, HUI-III) appear to be sensitive to 
the presence of spasticity, but the psychometric 
properties of these scales are limited for use in SCI. 
Only 3 of the studies27,34,44 adequately captured the 
severity of spasticity in their samples, but only 227,34 
of those used the Ashworth Scale to do so. Although 
the Ashworth Scale is a clinical measure currently 
held as the standard in spasticity assessment, its 
use is considered problematic by researchers and 
clinicians due to its lack of psychometric rigor.59 
It is essential that future studies use a test battery 
approach to assess spasticity or refine current 
spasticity measures for use in the SCI population. 
Two study-specific outcome measures, the EPI 
and one derived from items of the SCIM, FIM, 
and Barthel Index,32 were identified, but they are 
problematic on several fronts. Both the SF-36 
and SIP assess QOL under the “achievements” 
category, whereas the HUI-III is classified as 
a measure of QOL as “utility.” Further work is 
warranted to examine the applicability of the 
SIP. It is recommended that the SF-36 be used in 
conjunction with the HUI-III; the SF-36 could be 
used to provide some psychometric validation of 
the HUI-III, and it could further the understanding 
of the influence of spasticity on QOL as “utility.” 
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Specifically, scores on the SF-36 can be converted 
into SF-6D scores, which is a preference-based 
single-index measure for health from data using 
general population values. As with the HUI-III, 
the SF-6D can be used to obtain quality-adjusted 
life-years (QALYs) from the SF-36 for use in cost 
utility analysis.72 Further, use of the SF-36V for 
investigating the influence of spasticity might be 
warranted, because it appears to have qualities 
that are more appropriate to studying SCI-related 
outcomes than does its predecessor. 

Applicability of subjective QOL 
measures on assessing spasticity 

Six subjective measures were identified: the 
Ferrans and Powers Quality of Life Index–SCI 
Version III (QLI-SCI),59,73 the Reciprocal Support 
Scale (RSS),45 the Profile of Mood States (POMS),74 
the Life Situation Questionnaire–Revised (LSQ-
R),75,76and 2 condition-specific measures: the 
Spinal Cord Injury Spasticity Evaluation Tool 
(SCI-SET)38 and the Patient Reported Impact of 
Spasticity Measure (PRISM).40

The QLI-SCI59,73 (Boxes C, D, and E, Figure 
1) measures satisfaction in and the relative 
importance of several life domains. The QLI-
SCI has been used in other SCI-related studies 
examining QOL,24,77,78 and it has good underlying 
psychometric properties.78,79 The homogeneity 
reliability of the scale is good, with Cronbach’s 
alpha scores of 0.73 to 0.99.77,80 Factorial analysis 
of the scale, however, revealed that the domain 
structure did not fit with subject interpretations.77 

As well, the correlation of the importance of 
scores was very low (r = 0.47). With regard to 
sensitivity to spasticity, the QLI-SCI did not detect 
improvements over time in persons with SCI in a 
study by Gianino et al.27 The lack of effects on the 
QLI-SCI was partly attributed to the fact that for 
some patients, the benefits of spasticity may have 
taken longer to achieve than the duration of the 
study.27 Also, the alleviation of one symptom of a 
complex injury may not affect non-health-related 
domains.27 These interpretations are reasonable. 
A longer follow-up may have provided a clearer 
picture of the impact of reduced spasticity. It 
has also been noted that the structure of the 

importance scale scoring on the QLI-SCI might 
require alteration and the scale may require 
domain rearrangement.56 It is therefore possible 
that this may have influenced the findings in the 
study by Gianino et al.27

Conversely, Adams and Hicks36 found that 
the QLI-SCI is sensitive to changes in spasticity 
over time. They conducted a body-weight-
supported treadmill training (BWSTT) and tilt-
table standing (TTS) study on spasticity and 
obtained a moderate effect size for the QLI-
SCI.36 Although patients’ scores on the QLI-SCI 
improved after undergoing BWSTT, it is difficult to 
attribute the changes in QOL to reduced spasticity. 
The authors acknowledge that changes in QOL 
may have resulted in increases in function due to 
the BWSTT.36 Overall, further work is needed to 
conclusively show this relationship between the 
QLI-SCI and spasticity.

The LSQ-R (Boxes C–E, Figure 1) measures a 
broad range of long-term SCI outcomes81,82 and 
has undergone major revisions to increase its core 
content coverage, particularly for items relating to 
subjective well-being.45,83 Factor analysis of the scale 
by Krause and Reed84 yielded 3 satisfaction factors, 
which were identified as home life satisfaction, 
vocational satisfaction, and global satisfaction. 
Each satisfaction factor indicates a subscale of the 
measure. Westerkam and colleagues43 examined 
the influence of spasticity on QOL using the 
3 satisfaction factors of the LSQ-R and found 
that spasticity was negatively associated with life 
satisfaction. Although significant, the models for 
these satisfaction scales accounted for a small 
proportion of the variance (10% or less). 

Hallin et al66 noted that the LSQ or its revised 
form have not been used consistently; there are 
discrepancies in the number of items used and the 
scales that were developed. The LSQ uses a mix 
of both objective and subjective items, although 
later versions emphasize the items that affect 
subjective well-being.66 In their meta-analysis of 
QOL measures used in SCI research, Hallin et al66 
found that the LSQ-R has a high level of reliability 
(Cronbach’s α = 0.76–0.86), despite the variety in 
its application.

The RSS45 (Boxes C and E, Figure 1) rates 
the frequency with which respondents receive 4 
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types of support (social, material, emotional, and 
nonpaid personal) and the frequency with which 
upsetting things happen between respondents 
and members of their family, their friends, or 
the community. Some reliability for the scale 
was obtained in a sample of persons who were 
American Indians with SCI,85 which yielded alpha 
coefficients that ranged from 0.70 to 0.76 for the 
4 types of support, with an average of 0.73. The 
alpha for the upsets scale was 0.55; however, low 
internal consistency is expected given that the scale 
sums the evaluations that were made by 3 groups: 
family, friends, and community.85

With regard to spasticity, Anson et al45 provided 
evidence that spasticity was negatively, though 
weakly, associated with giving advice and social 
support as measured by the RSS. One possibility 
for the weak associations detected by Anson et al45 

might be due to the fact that the health status of the 
sample was obtained through a section of the QLI-
SCI.73 Additionally, the focus was on a multitude 
of health conditions and not on spasticity per 
se. Despite the limitations of this study, the RSS 
appears to be a viable measure of social support for 
the SCI population, but further work is warranted 
to establish its psychometric properties and clinical 
utility for assessing spasticity impact.

The POMS74 (Box E, Figure 1) is a measure of 
mood states. Kogel et al33 evaluated the effects of 
dronabinol, a derivative of tetrahydrocannabinol 
(THC), on memory and spasticity in 5 males with 
tetraplegia. Results were mixed with respect to 
the effects of dronabinol on spasticity. The POMS 
indicated that participants experienced decreased 
vigor and emotional changes related to variations 
in drug dosage. Although the POMS has been used 
in other SCI studies,86 Kogel et al33 used it to assess 
treatment effects and not spasticity per se. 

The demand for subjective measures of the 
impact of spasticity on QOL is evident, because 
new measures have been developed that ensure 
that the individual’s experience is taken into 
consideration, specifically, the SCI-SET and the 
PRISM. The SCI-SET (Boxes C and E, Figure 1) 
was developed by Adams et al38 and assesses the 
impact of spasticity on various activities of daily 
living and social participation after SCI. The SCI-
SET was validated in 61 participants with chronic 

SCI against self-assessed spasticity severity and 
impact scores on the Penn Spasm Frequency Scale 
(PSFS), the FIM motor subscale, and the health 
and functioning subscale from the QLI-SCI. The 
SCI-SET was found to be significantly moderately 
to strongly associated with self-assessed spasticity 
impact (r = -.61) and spasticity severity (r = -.48), 
as well as the QLI-SCI health and functioning 
subscale (r = .68) and the PSFS (r = -.66). The 
SCI-SET also showed high internal consistency (α 
= .90) and test-retest reliability (intercorrelation 
coefficient [ICC] = .91). 

The SCI-SET takes into account both the 
positive and negative effects of spasticity. Given 
its recent development, more testing is required 
to thoroughly assess its clinical utility. This is 
particularly important given the number of 
items, the need for posttest analysis, and the fact 
that it contains a 7-day recall component, which 
is too long of a period for accurate symptom 
recall.87 Although the tool shows promise as a 
reputable measure of spasticity impact on QOL, 
the use of the QLI-SCI58,87 for validation in the 
study by Adams et al38 is potentially problematic 
given the issues noted above (ie, QLI potentially 
requiring domain rearrangement). The use of a 
noncontentious measure for validation would 
strengthen the argument for the use of the SCI-
SET in QOL measurement within the context of 
spasticity impact. In a study using BWSTT and 
TTS to improve spasticity in a sample of persons 
with SCI, Adams and Hicks36 found that the scores 
on the SCI-SET did not change over time, which 
might be partly attributable to the intervention not 
being intensive or long enough. An intervention 
study by Boutilier et al also found no change in 
SCI-SET scores.35

In a similar vein, Cook et al40 developed 
an instrument for assessing the impact of 
spasticity on QOL from the patient’s perspective, 
called the PRISM (Boxes C and E, Figure 1). 
They administered a developmental form of 
the instrument to 180 participants, with a 
subsample of 36 participants recruited to provide 
validation for the completed form. The intraclass 
correlation coefficient (ICC) values for its 7 
subscales were high, ranging from .82 to .91, and 
internal consistency was the lowest for the need 
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for intervention scale and highest for the social 
avoidance/anxiety scale. The a priori hypotheses 
regarding abnormal and involuntary muscle 
movement were partially confirmed and thus 
provided some content validity for the PRISM. 
Despite this, the inclusion of a more established 
measure as a comparator in this study would 
have provided greater insight into the tool’s 
psychometric properties and clinical utility. In 
addition, the PRISM’s scoring system does not 
take into account the ordinal nature of the scores, 
which is a considerable limitation of this tool.40 
The PRISM does show promise, however, as an 
effective measure of spasticity impact. 

Further support for the PRISM comes from a 
study by Westerkam et al.43 As described above, 
these authors used scales of the LSQ-R (home 
life satisfaction, global satisfaction, vocational 
satisfaction), as well as 3 subscales of the PRISM 
(daily activities, positive impact, and spasticity at 
its worst) to determine the relationship between 
spasticity and life satisfaction post SCI. Daily 
activities, positive impact, and spasticity at its 
worst were all negatively correlated with home life 
satisfaction, global satisfaction, and overall QOL. 
Daily activities and spasticity at its worst were also 
negatively correlated with vocational satisfaction. 
Again, Westerkam et al’s43 findings indicate that 
spasticity is negatively related with QOL after 
SCI, but the models only accounted for a small 
proportion of the variance.

Fleuren et al9 used a study-specific and 
nonstandardized measure to assess activities of 
daily living, participation, and functional domains 
(Boxes C and E, Figure 1) in 26 participants with 
complete SCI. This measure was informed by 
the World Health Organization’s International 
Classification of Functioning, Disability and 
Health.88 Given that the scale was designed to 
assess the influence of spasticity on life activities 
and perceived degree of spasticity and resulting 
discomfort, it holds some good clinical utility 
for providing an understanding of patients’ 
perceptions related to this health condition. Based 
on its theoretical underpinnings, the scale assesses 
the construct of participation. Further work is 
needed, however, to establish its psychometric 
properties for persons with SCI. 

In summary, there are a number of potential 
subjective measures for assessing spasticity. In 
terms of more global domains of well-being, 
further work with the QLI-SCI and LSQ-R would 
be beneficial for refinement and to determine 
their viability as measures of spasticity impact on 
QOL.80 Further work with the RSS is also needed 
to investigate how social support is affected 
by spasticity. No strong recommendations can 
be made regarding the POMS given the focus 
of the study in which it was used. Although 
their psychometric properties require further 
investigation, the more promising subjective 
measures are the SCI-SET and PRISM because 
they assess both positive and negative effects of 
spasticity and provide a more complete picture of 
the overall effect of spasticity on an individual. 

Discussion

The purpose of this systematic review was 
to highlight the influence of spasticity on QOL 
in the SCI population and to identify and 
classify appropriate measures for assessing this 
relationship. Identified measures from this review 
were representative of all 3 domains of QOL as 
indicated by Dijkers’s model25: QOL as utility 
(HUI-III), as achievements (SF-36; SIP), and as 
subjective well-being. For QOL as subjective well-
being, measures of social support (RSS), mood 
states (POMS), and specific life domains (QLI-
SCI), including condition-specific surveys (PRISM, 
SCI-SET), were assessed. Although some of these 
measures appeared to be sensitive to spasticity, few 
had adequate levels of psychometric evidence for 
use in the SCI population (HUI-III, QLI-SCI, RSS, 
PRISM). There is some evidence that supports the 
use of the SCI-SET in the SCI population, however 
further work is recommended to establish the 
psychometric properties of this measure given 
its mixed face validity. Based on the findings, the 
PRISM might have greater sensitivity to spasticity 
than the SCI-SET, because it has items that take 
into account affective reactions to the presence of 
spasticity. The importance of accounting for the 
affective reactions of spasticity are illustrated by 
a qualitative study89 that examined how persons 
with SCI (N = 24) experienced their spasticity 
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on a daily basis and provided some evidence on 
its positive aspects. As such, the PRISM contains 
a number of items that tap into these concepts. 
The SCI-SET taps into some of the issues noted 
above, but the PRISM also assesses the positive 
benefits of spasticity, such as opportunities for 
muscle exertion. Both the PRISM and SCI-SET 
are promising measures and their continued use 
is recommended, but there is a need to further 
establish their reliability and validity.

A number of the identified articles used obscure 
or nonstandardized study-specific outcome 
measures.9,32,34,89 Given the issues noted, such 
as psychometric adequacy, it is essential that 
investigators attempt to adopt valid and reliable 
QOL scales for SCI. If use of a widely established 
measure is not possible, then there needs to be 
a strong justification for developing a new scale. 
Although some of the QOL measures demonstrated 
sensitivity to spasticity, it is recommended that, if 
used, they be paired with more established tools in 
order to help determine their clinical utility and 
psychometric properties for SCI.

Only 2 of the identified studies27,34 used the 
Ashworth Scale of spasticity to measure spasticity 
in their sample. The Ashworth Scale90 and Modified 
Ashworth Scale91 are the leading clinical tools to 
quantify spasticity by measuring resistance during 
passive soft-tissue stretching. These measures are 
quick and easy to administer, are well tolerated 
by patients,87 and are the most common scales 
used in SCI studies.92 Despite these attributes, 
the poor interrater and intersession reliability 
associated with these tools has shed doubt on their 
applicability for SCI.59

As noted, the multitude of available definitions 
and conceptualizations of spasticity2-6 poses a 
number of challenges for its assessment. Thus, 
it is possible that this issue (using the Ashworth 
Scale versus self-report) might have affected the 
sensitivity and specificity of some of the identified 
tools used to assess spasticity’s influence on 
QOL. Regardless, the use of QOL measures, both 
global (QLI-SCI, HUI-III) and condition-specific 
(PRISM, SCI-SET), along with the designs of 
some of the studies clearly indicate how QOL 
improves when spasticity is better managed27,34,37 
and how QOL is better in persons with no to 

mild spasticity compared to those with moderate 
to severe spasticity.38,41,42,44 Moreover, framing 
QOL within a theoretical framework (ie, Dijkers’s 
model25) contributes to a better understanding 
of what concepts QOL measures are purported 
to assess. This understanding will help to ensure 
that the selected measures are congruent with the 
intended goals and outcomes of the project and are 
meaningful to the target audience.93 Further work 
is needed to develop more appropriate assessment 
measures of spasticity. Future studies should 
ensure that a clinical measure of the presence, 
frequency, and severity of spasticity be added, 
when possible, to quantify spasticity. Along with 
providing an enhanced understanding of QOL 
measurement, this would enable a more refined 
understanding of the impact of spasticity in people 
with SCI and would facilitate comparisons of 
findings across studies, thus advancing the state of 
knowledge in the field. 

Conclusions

The assessment of the impact of spasticity on 
QOL should be an important consideration in 
rehabilitation practice, as it influences the extent 
and nature of the treatment(s) applied. Based on 
this review, the SCI-SET and the PRISM emerged 
as promising measures for assessing the impact 
of spasticity on subjective QOL in persons with 
SCI. Further work is recommended, however, to 
improve their psychometric properties and clinical 
utility. 

Although the literature includes studies that 
assess the influence of spasticity on QOL using 
both objective and subjective measures, more work 
using both types of measures in the same study 
is needed to illustrate its impact from multiple 
perspectives. In particular, more studies should 
focus on quantifying the impact of spasticity 
from the view of QOL as utility in tandem 
with subjective outcomes. This would inform 
recommendations for resource allocation within 
the health care system and would emphasize both 
the societal and patient perspectives on the burden 
of spasticity, while potentially improving clinical 
practices related to its treatment. Concurrent 
development of a psychometrically robust tool 
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for quantification of the clinical phenomena 
associated with spasticity would accelerate care 
and advance the field. 
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