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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 Psyclnfo) 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-lll (HUI-IIl). Subjective measures included the Quality of Life Index—SCl Version Ill (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-II, 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

pasticity 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)." Although there is great variability in
definitions of spasticity, the most commonly cited
definition is by Lance?®*): “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).’
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The notion is that muscle weakness and impaired
coordination are not part of the spasticity
syndrome itself, but rather are associated with
spasticity.”® Spasticity following SCI is prevalent,
with 65% to 78% of persons more than 1 year post
injury reporting its occurence.”®

The decision to treat spasticity largely depends
on the frequency, severity,and impact of the spasms
on a person’s daily life.*'® Treatment may include
conservative physical therapy,' with a possible
combination of other modalities,' including
pharmacological treatments (eg, diazepam,'>"
baclofen,' clonidine,'*!> tazanidine,!>!>!¢
dantrolene sodium,'»' cyproheptadine,'®'®
and cannabis'’). 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 baclofen'**' or receive injections
of chemodenervation agents (phenol and ethanol*
or botulinum toxin'®?}). Severe recalcitrant
cases require surgical intervention, including
dorsal rhizotomy and cordotomy.** Continued
improvements in the definition and management
of spasticity are hampered by the development
of valid and reliable tools for assessing spasticity
impact.'

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.” Symptoms of spasticity
may have a profound influence on an individual’s
QOL,”*® including lifestyle and sense of well-
being,”” by limiting workplace participation,
adding to the cost of medication, and increasing
attendant care requirements.®>*"?® 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.?’ Objective measures are based on the
assumption that there is widespread agreement
about what constitutes QOL.? 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.*°
Although there are advantages and disadvantages
inherent in each measurement type,” subjective
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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 model* 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.”
QOL as “achievements” (Box C), another objective
QOL perspective, takesintoaccount theindividual’s
possessions, accomplishments, characteristics, and
so on.” 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).” QOL as “subjective
well-being” can therefore be defined as “feelings

of wellbeing as influenced by the good things in
life31®S20)

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,”*?*” 8 cross-
sectional observational studies,>*®*** and 1 cross-
sectional and longitudinal study* (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.” 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)*; (2) the Sickness Impact
Profile (SIP); (3) the Health Utilities Index-
III (HUI-III)¥; (4) the Evaluation of Personal

Independence (EPI); and (5) a survey comprised
of questions from the Spinal Cord Independence
Measure (SCIM),* Functional Independence
Measure (FIM),* and the Barthel Index®(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.” The
SE-36 is suitable for use in SCI,** with reliability
being moderate to high (o0 = 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
al* 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 Levi** found it
sensitive to problematic spasticity. Similarly,
Jones et al*” 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 Levi*? and
Noonan et al,”® the severity of spasticity was not
assessed. Jones and colleagues” used a spasticity
self-perception scale developed by Schwartz et
al>® 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 offensive®*® 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).”>**> These
limitations could potentially be minimized by
pairing the SF-36 with a condition-specific tool.”
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.*

The SIP°7*® (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,?”*! and both found it to be sensitive to
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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):53-14. Copyright © 2003 by Elsevier.

spasticity (see Table 1). Like the aforementioned
studies,™*? no details were provided by Lundqvist
et al*’ on the impact or severity of spasticity.
However, the study by Gianino et al”’ did quantify
spasticity with the Ashworth Scale, among other
spasm scales, which is considered the current
standard for assessing spasticity post SCI.>* The
SIP has been used in several SCI studies,*"**°! but
psychometric data for use in the SCI population
are lacking.”” The SIP faces some of the same
controversies as the SF-36 regarding its underlying
assumptions.>

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.” 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.®® 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.®*

Craven et al* 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,®® a validated
measure that provides standardized definitions
of secondary health conditions and records their



Torics IN SPINAL CORD INJURY REHABILITATION/SUMMER 2014

212

‘speusis Apoq Mau Y} puelISISpUN 0} UYe) dw) [entul pue suseds
SurpreSax sureys enur apnpUT $303J39 2a1e39N] “Aydone spsnwr pue sa10s aInssaid
Jo uonjuaaaxd pue passaIp 323 0] Surd[ay apn[OUT $1991J2 2ATISO *SINIIO IT YITYM UT
JX31U00 3y} 03 paje[a1 st 1y Arep uo Ayonseds jo 1edurr ay) Jey) wuguod sSurpur]

(%1°L1) $1AV Se M S (%T'T1)

uonisod £poq d[qels & UTeIuTeu (04" £T) 9A1O 3q (04/£°07) I2JSUBI) & e (960°C7)
uonisod adueyp o3 Ly1Iqe payoedwr Aypnseds -ured ueyy LRI (94¢°¢/) TONOUN]
Surseardap 0} anp Apsow Orewsjqoxd Lypnseds paaredrad oy punog syuaryed Jo 95/ /6

"A[pad{IeWI PaseaIdap a1ed A[Tep 10§ 110Jo pue
awm 1aa13a1ed sy Ul Judpuadop paurewar erdardena) ydiy yum suosiad ydnoyipy
“Sutarrp ut a>uapuadopur pauted Ayonseds a1043s im erdafdered yiim suosidg

*2I8d-J[3S pue
Aymqow ut so>uspuadapur paures erdajdens) (949 1omoy pue erdardered yym suosiog
"30q 10 ‘s1aA13a18d Aq paimbai a1ed 103 110J50 pue dUIT}

Sumnpar jo uapuadapur urures jo suriay ur Apasyrewr pajygauaq jusned suo nq [y

*10] PI[[01IUOD dToM
sa[qeLIeA SUIpUNOJUOD [[& U0 JUBIYIUSISUOU JWeddq INg ‘SISA[eue Jo saSes ¢ 151y oY)
ur 9¢-$ a3 Jo a100sqns 3uruonouny [ed1sAyd oy 0y pajear Apueoyrudis sem Lonsedg

'sa[edsqns
9¢-1S 2} JO [[e UT SIZIS JD9JJ2 wnIpaur Juedyrudis pap[aif Lonseds sneuwrsjqoig
“TOQ 1oMO] [IIm pajendosse sem Ajpnseds

‘ured paonpar pue ‘Arqowr 1918213 ‘sanianoe Afrep wirojrad 01 A1piqe pasordur
“onseds ssa] payodar s109(qns ‘UajoORq [BISYIRIUT YIIM JUIUNBII) SYIUOUW ¢ IOy

'$21008qns dIS (£€00°
=d) [ed13ojoyahsd pue (900" = J) [ed1s4yd oY) se [[om se (8G¢(" = J) 91028 [e10) JIS
3y 01 19adsa1 ym syuedodnred (DG pue SIA U2aMI9q SIOUIIP JUBIYIUSIS 910M 19Y ],

'sa[eIsqNs uoouUNy pue
[i[eay 3y} 10J JusuI2A0Id W PIEMO) PUSI) B SBEM 2191} 19AdMOY] “sjutod Jwun) JUISIIp
3Y) 10 $2102s 3[BISQNS 10 [210) [DS-TTO Y} Ul $93UBYD JUBIYIUSIS OU 91oM 1Y,

arreuuonsanb oyrads-Apnis pazipIepue)SUON] :$INSLIU SUW02INO TOD
1I10Ju0dsIp paje[aI-Aionseds pue Kypnseds jo uondodiad 1y DS PIM
syuaned jo a1y AJrep ur Lynseds jo uoneysayiuew oY) Apnis of, :2A193(qQ

'SOw 6’9/ F 6001 A1n(ur 3sod sowr
uedw 14 9°0T F ' TH 286 ueawr DG YIM(saewt (g6 siuened 9z :uonendog

uspuadapuy
[euos1o jo uonenyesq Aderay [ [euonednoo( sainseaur aur0dno TOO

Ayonseds uo uajopeq B2 BIIUT WO 103152 ) 210[dX3 0], :2A1123(q O

(s1£

€9-77) S¢€'TT F 9°SF @8e ueaw (Ayonseds pue [DS YIm safewt ¢ :uonendog
Suney 1O dLPWNN ‘9¢-JS :SIINSLIU SW0IN0 TOD

TOO pue snjels
I[BAY UO SUONIPUOD [DHS PIIBIDOSSE JO 1032 3] SUTULINIP O, :9ANDIqQ

(s1£ G6-61) 8T F 16 ‘dn-mofjoj e oSe ueaw ¢(s1£ 16-¢T)
81 T ¥ Amfur je o3e weaw DS YIM ([ewW 94 1g) suosiad o/ :uonemdog

9¢-S :S2INSLIU dW02IN0 TOO

100 pue IDS

12)J® SI[qELIEA JUIOJINO JO[BUI U2IM]2q SUOTJBIDOSSE JUTULIAIP O, :dANI3(qO
sIAH Z pue sik > [dX {(sih

8/-/£1 “@8uer) s14 g 98 ueowr {[HG YIm (udwr 19¢) suosiad gz¢ :uonemdog

3edS YIIOMYSY IS ‘IDS-TTO :$3Inseawt 3urodino 100

T00
pue Ayonseds uo usjopeq [EIIYIRIIUT WOIJ 1352 ) a10[dX3 07, :9A1123(q O

(s1£ 0£-17 ‘98uen) sif $ ¢ 23e ueawr £(¢)
saseasIp [edrSo[ornau pue (£) [DS (ST) SN Ym s103(qns Surpnpur durds o)
Jo Ayronseds sjqeloenur yIm pasouderp s303[(qns (Sa[eW 040%) ST ;uonemndog

AaAINS [BUO1}35-SS01D)
J[B 32 I

Apnis uonuaatayut 3sod-a1g
1c[€ 32 1osqnoT

AdAINS [BUONIDIS-SSOID)
B 12 UBUOON

A9AINS [RUOT)D35-$SOID)
HIAT 39 u213)soM

Apms aanelrenb
pue uonuaAIul 350d-214
[€ 39 ouluerH

wodmQO

SPOYIPIN

uSisag Apms
(s)Toyqny

synsa1 fyonseds  *1 d[qer,



213

Spasticity Influence on QOL

(panunuoD T 21quL)

*(%) Surarip pue (6T) A)Iqow 100pINO puUE I00PUT (OT)
a1ed-Jas <(01) LN[Iqe SuIpady se yons sV Ul SJUWA0IJWIT PajeI)SUOWIP SJUSNE]

*sansst uIpaay
pue uonenqure 3Y) uo asiom Apueoyrudis parods sujqoid Lydnseds Ym syusned

(50" >d)
110ddns [eros pue 2o1ape 3uTAld yim pajerdosse AjpaneSou pue Apjeam sem Ajonseds

Juedyrudis A[[eonsnels
JOU 2I2M SIDUIFIP (£S°0-) ISIA [eUY o) 03 (€9°0-) Aemprur 0) (16°0-) ISIA [EIIUT )
woxy JusuAoidur pamoys 14S-1DS 9y Susn L1dnseds jo suonen[eas-jjas ySnoyiry

"T00
U0 (G°()) 9ZIS 129JJ9 WNIPIW € UI PAINSAI I, ] SMH JO SUOISSIs 71 Y[, "LAS-IDS 2} uo
sa100s Ut sadueyp dnoxd ur 3nsar jou prp ST, 10 LISMJ JO suorssas g1 ur uonjedonreg

'syyauaq auwros jo suonydooiad aydsap

o] Arep uo Ayonseds Jo 1oedwt 9A1e3aU [[BISAO UB P3)RIIPUIL 91098 [HS-[DS ULdW Y],
*saneA AM[IQRI[2I WNWIUIW PIPUIWWOIAL Y} JAOQR PUB ‘T6" SBM

T1AS-IDS 10J SIUSIDYJI0D UONB[ILIOD SSB-BIUT AU} AN[IQRI[DT 159)91-159) 0) PIeSaT YIIAM

'SASd a3 pue ‘IDS-TTO 9oeduur Lyonseds passasse-J[as 4111949 Ajorpseds passasse
-J[9S YIIM SUOIIRIDOSSE SUOI)S 0) AeIdPOW (100> J) Iueoyrudis pamoys 14S-1DS

NIOS PU® ‘I XopU [Pyiieq

3} WO SWI) JO PAstIduod [eds PAYIPOA :SAINSLIU JUI0IINO TOD
STV pue L1onseds

Jjo swoldurds uo usjo[deq [EIIYIBIIUT JO SJIYJ2 Y} SSISSE 0], :dANI(qO

(14 £20-T) 1R €T
(s14 7£-91) s14 ¢'¢¢ a8e ueaw {[DS YIIM $103[qns (saewt 18) 86 ‘uonemndog

JIS :SaInseaur aurod)no 100
Sutuonouny [eos pue
‘reor3ooypdsd Teorsdyd oty — syuanied 1DS Jo TOO Y} AUYIP O, :2A13(qO

(814 LT 1) IR €T
(s34 7£-9T) SIL G*¢¢ 98k weaw DS YIIM $103(qns (soewr 18) 86 :uonendog

SSY “IDS-TTO :$2INSLIUW dUI03IN0 TOO

s1o1j0 woj 110ddns [epos jo uondadax

pue s12y10 jo 110ddns [e10s oy} 0) uonNqLIIUOd paardIad suosiad Jo 19939
renuajod arofdxa 0 (7) DS ym suosiad ur suonesrydwiods Arepuodas pue
quaunsn(pe 910ddns [eros Suoure sdrysuoriea1 91eSnsaaut of, (1) :2A192(qO

I T < IdA pue 14 812 IDS Yim suosiad ¢z :uonendog
1AS-IDS :$aInseaus aurodno JOO

DS [3Mm s[enpralpur ut
s109)J9 [eo1SojorsAyd ajqeinseatu Aue ur s)jnsax 1a)10dsuely, [euosiod Aem3ag
o) Sursn werSoxd Surpue)s STwRUAp € IUIAYM SUTWIAAP O, :9ANRIqO

sy10ddns 10 Suroelq Jo 9OURISISSE Y} INOYIIM 10 [IIM PUE)S P[NOd OYM ‘SIA 6T
01 % a8uel [d X ‘14 71°F¥ 98e ueaw ‘(DS yam (soeut £) suosiad g :uonemndog

IDS-TT0O {LAS-IDS :$2InseaUr 9UI09In0 TOO

DS 2TUOIYD YIIM S[ENPIAIPUI UT S)ONIISUOD PI)E[DI PUL AIN[IQRIIIXD

uonau 1ojour Kyonseds uo (S1,1,) Surpue)s a[qel-1n pue (II.SMd) Sururern
[rupean pajroddns-1ySrom-£poq Jo $399339 ) UTULINAP O], :9A123(qO

“SIAHH F 0°G A Uedw

s1A £/ F 1°£€ 936 uBIW DS JTUOIYD YIIM (S3fewr 9) suosiad / :uonendod
(uonoeysnes)

s[easqns Suruonouny pue ey 1DS-1T0 SLAS-IDS :$2INSedaU W00 TOO
1DS ym spdoad ur oj11 Arep uo Lyonseds jo 1oedw oy srnseawr 0) paudisop
3[e2S MU © JO AJIpI[eA pue A[Iqer[a1 3y} ssasse pue do[aAdp 0], :9A1393(qQ

SIL9'8 F T°01 IdA Uuesw ‘S14 971 F 61§ 98¢ ueaw DG Yyim

(sorewr 6¥) suosiad 19 :¢ Apnyg SIAG 1T F 9°¢T IdA UedW SIK 6°¢T F L'SF
a3e ueawr DG YIM (soewr GT) suosiad g1 :g Apnis SIL G T F 9°¢CT IdA UBow
1K G 1T F 9°£¢ 9Se ueawr DS YIm (sofewr g) suosiad g :T Apnys :uonemdog

Apniys uonuaaoyut 3sod-a1g

zqursiese(

AaAINS [BUO1}35-SS01D)

[ 39 3stabpunt

Aaams

[eurpnyrSuof

pue [BUON3S-SS0ID)
[ 19 uosuy

Apmys uonjuaAIuI-3sod
pue -a1d aanoadsoid jo11ig
c¢[B 39 TPIMINOY

Apnys UOTIUATIIUT
150d-21d 19A0-sSOID WOPUERY
o¢SYOTH X swrepy

AaAINS [BUO1}35-SS01D)
o€ 30 swepy



Torics IN SPINAL CORD INJURY REHABILITATION/SUMMER 2014

214

‘Amfur 1sod s1eah = [JX Surpuels 9[qel-1[n = 1,1, O[goid 1oedu] ssamI§ = JIS ‘PIYIPOIA-I[EIS SUONIPUO)) AIBPU03S [DS = IN-SDS {[00], uonenyeay Aponseds Amfuf
prop reurds = 145-1DS anseapy souspuadapuy p1op reurds = NS Ainfur p1od [eurds = [D§ 910ddng [eog [edo1doay = Y 91 Jo AL1enb = TO ‘[II UOISISA [DS—XIpU] I Jo A[eny) s1amod
pue suel1dg = [DS-TTO [eds Aouanbaxg wisedg uusg = 5154 ansedjy L1onsedg jo 1oedwy payroday Jusned = NS S91BIS POOIA JO 3[JOIJ = SINOJ *SIS0I[s d[dnnur = GA :SYIUOW = SO ]|

NI\ -XopU] sanImN YPedH = 11 YeN-INH Sururen [rurpean pajtoddns-1ydom-Apoq = . 1SMJ o[ 1uaunreduwr] uonenossy Amfuy jeurdg uedtoury = QT SUIAI] A[Tep JO SaNIATOR = STV 210N

“NSTId Y3 10§ AJIpIeA Ju2)u0d dwos papraoid snyy pue ‘paurijuod A[fenred
9I9M JUIWIDAOW J[OSNUI AIBJUN[OAUT pUe [euriouqe Surpredar sasayjodAy 1rotxd e oy,

(96" = 10) [e2S A)TXUR/2OULPIOA. [B120S 10] }SYSIY pue (¥£'= 0)
3]s UOTIUSAIIIUT J0J PIdU Y] 10J 1SIMO] 3]} Sem ADUD)ISISUOD [BUINUI PUE (16" 01 78°)
Y31y [1e 21om S3[eISqNS £ SINSTYd Y3 0] SoN[eA JUIIDLJI00 UOTIB[III0D SSE[ORIIUT YT,

*sdnoi3 1oedwr ou/mof 03 paredurod
swiseds 10§ sdnoid yoedur ySry ur (100" > J) 19MO[ 219M 531008 T[T YIeN-INH

‘uoneyI[IqeyadI pue

jusunean) Juaned JnoySnoiy) uonerdprsuod juelrodwr ue aq p[noys sIy) pue ‘DG Id)ye
TOO Yim pajerosse Apanesau st A1orsedg “UOTOLISIES [EUOTIEIOA YIIM PI)E[I1I0D
Aoanedau a1om Sumer js1om st e Lydnseds 9y pue a[eds saniande A[rep oy, "TO0
[[I2A0 pUE ‘UOT}dRSIIES [EQO[S ‘UOTIIRJSIIES JI[ JWOY )M PIJB[21100 A[2A1)eSoU d19M
(3s10Mm 531 38 L1dNyseds pue oedurt aantsod ‘santanoe Arep) Aynseds jo syoadse 221y,

100 parepar
-[eay [[e1aa0 pue £3119a9s Lyonseds ut juswasordwr pasedad payrodar syuedonreq

*JOUURW PIZI[ENPIAIPUT ADWIIXS UL UT INq A)[RUOTIOUId
pauayydioy e 2onpoid o3 swads [ourqeuoIp Apuanbasuo)) “d[qerrea A[PUIaNxXd a1om
s)nsax ySnoyye quaryed yoes 105 poowr SL1oydsAp auo 1SBI] 1€ UI SISEIdUT JULdYIUSIS

INSTYd :$2Inseaur 3urod)no JO0

T00 uo
Ayonseds jo 1oeduwr o) samseaw jeyy juswnasur ue dofaAdp o7, :2a123(qQ

s1£ 9G 03 sow 7 ‘9guex
IdA SIA TT F ¢1°2S 28 ueawr 1D yum (sapewr z971) suosiad g1 :uonendog

IN-SOS ‘IIT TIN-TNH :$2InSe3 SWonnQ 100

DS JTUOIYD YIIM S)NPE JO 110Y0D & Ul dua1djaid yiresy pue
SUONTPUOD I3 ATBPU0IIS UaMIaq sdIysuone[a1 3] 9qLIISIP O, :2A1(qO

(s14 69-7 “ouer
Jasu0) ¢'6T [dA UedW 14 ¢ a8 ueaw {[HG dIjeWUNeI)-UOU puk dTjewnes)
sruoxyd yim suosiad Suramp-Arunurwod (sapew g1¢) £s¢ :uonemdog

JNSTHd Y2 JO $9[easqns ¢ “JOQ [[BI2A0 “UOTIILISTIS [BUOTIBIOA
‘uondeJsIes [8qO[3 ‘UOLILISTIES JJI] SWOH :$INSBIUI SWOIN0 TOO

10S Pim syuedonaed Suowre
uonoejsnes 1| pue Lydnseds wsamiaq diysuone(ai a3 AJNuapt o7, :3a123(qQ

T> IdA SI4 1°6% a8 ueawr DS im syueddnred g36¢T :uonemndog

Ayraaas Lyonseds jo uondaoiod
10J SUI)T 3Teds DUeLIO)Idd S € 39 Z)TBMIS 9¢ -S :SINSLIW dW02IN0 TOO

dwnd usjooeq e jo yuerdwr 1o)je
Ayonseds pue uonouny [enxas paaradIad ur saSueyp Juawndop 0, :2A123(q0

Xa[ja1 snoutaaedoqng aanisod yim
£(s14 6F-67) SIL £'9¢ a8e ueawW {(g 10 Y STV) IDS YIM safewr £ :uonendog

SINOd :S2dnseaur 9wodino HOO

Ayonseds jo jusunean
3Y) 10 9ATIBALIP DH ], B [OUIQBUOIP JO S}199JJd 3] SSISSE 0], :A13(qQ

AaAIms [BUON)I35-SS0ID)
or[8 32 00D

Aaains
suoydafe) [eU013s-5501D)
B 30 uaARID

AaAInS [BUO1}3S-SS01D)
o8 19 WeISIM

jusuodurod aanjeyenb e ym
Apnis uonuaaayur 3sod-a1g
e[e 39 sauo(

yoeoxdde ases
— Apm3s wonuaAI)uT 350d-214

0 1YSI[s pamoYs OSTe e1ep 153, “JOSIA UT $asea1dap pamoys syuedonred [fe Ajeuonowyg erdordens) yam syoalqns afewr ¢ :uonendog 819 [980y
awodnQ SPOYIdIN uSisag Apms

(s)royqny

panunuo) [ d[qeL



presence and perceived impact without assessing
signs and symptoms.

Similar findings were obtained by Jones et al*’ 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).

Jagatsinh® 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,”
FIM,* and SCIM* (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; Jagatsinh
concluded that this indicated an improved
QOL by allowing participants to live more
independently. Similarly, Loubser et al** 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.** 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.*> 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 Jagatsinh’> and Loubser et al,** 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
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typically cover a number of different dimensions.®
Although the SCIM,**¢7¢ FIM,*” and Barthel
Index**"! all have data supporting their use in SCI,
the amalgamation of these tools by Jagatsinh*
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.? Rather,
they are indexes of disability and should not be
confounded with QOL. The description of the
EPI in Loubser et al** 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
(SE-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 studies?”**** adequately captured the
severity of spasticity in their samples, but only 2%"**
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.”
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,” 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.”? 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 IIT (QLI-SCI),*” the Reciprocal Support
Scale (RSS),* the Profile of Mood States (POMS),”*
the Life Situation Questionnaire—Revised (LSQ-
R),”>”*and 2 condition-specific measures: the
Spinal Cord Injury Spasticity Evaluation Tool
(SCI-SET)* and the Patient Reported Impact of
Spasticity Measure (PRISM).*°

The QLI-SCI**” (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,*7””® and it has good underlying
psychometric properties.”>”” The homogeneity
reliability of the scale is good, with Cronbach’s
alpha scores of 0.73 to 0.99.7% Factorial analysis
of the scale, however, revealed that the domain
structure did not fit with subject interpretations.”
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.” 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.”’” Also, the alleviation of one symptom of a
complex injury may not affect non-health-related
domains.” 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.’ It is therefore possible
that this may have influenced the findings in the
study by Gianino et al.”’

Conversely, Adams and Hicks* 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-
SCIL.** 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.*® 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 outcomes®*? and
has undergone major revisions to increase its core
content coverage, particularly for items relating to
subjective well-being.*>* Factor analysis of the scale
by Krause and Reed™ 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 colleagues* 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 al®® 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.*® In their meta-analysis of
QOL measures used in SCI research, Hallin et al®
found that the LSQ-R has a high level of reliability
(Cronbach’s o = 0.76-0.86), despite the variety in
its application.

The RSS* (Boxes C and E, Figure 1) rates
the frequency with which respondents receive 4



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* 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.®

With regard to spasticity, Anson et al*’ 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 al*®
might be due to the fact that the health status of the
sample was obtained through a section of the QLI-
SCIL.” 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 POMS™ (Box E, Figure 1) is a measure of
mood states. Kogel et al** 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,* Kogel et al** 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 al*® 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
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SCI against self-assessed spasticity severity and
impact scores on the Penn Spasm Frequency Scale
(PSES), 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 (o
= .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.®” Although the tool shows promise as a
reputable measure of spasticity impact on QOL,
the use of the QLI-SCI’®* for validation in the
study by Adams et al*® 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 Hicks* 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.”

In a similar vein, Cook et al* 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.*
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.** 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’s® 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 al® 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.*® 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.?° 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 model”: 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 study® that examined how persons
with SCI (N = 24) experienced their spasticity



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.”?>*% 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 studies””* used the
Ashworth Scale of spasticity to measure spasticity
in their sample. The Ashworth Scale® and Modified
Ashworth Scale” 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,” and are the most common scales
used in SCI studies.”” Despite these attributes,
the poor interrater and intersession reliability
associated with these tools has shed doubt on their
applicability for SCI.**

As noted, the multitude of available definitions
and conceptualizations of spasticity>® 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 managed”-**
and how QOL is better in persons with no to
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mild spasticity compared to those with moderate
to severe spasticity.’**"*>* Moreover, framing
QOL within a theoretical framework (ie, Dijkers’s
model”) 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.” 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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