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SUMMARY

Introduction/Objective Patient-reported outcomes have been recognized as an important way of as-
sessing health and well-being of patients with multiple sclerosis (MS).

The aim of the study is to determine the correlation between different subscales of Patient-Reported
Impact of Spasticity Measure (PRISM) and Multiple Sclerosis Spasticity Scale (MSSS-88) scales in the
estimation of spasticity influence on different domains

Methods The study is a cross-sectional observational study. MSSS-88 and PRISM scales were analyzed in
five domains (body-function domain, activity domain, participation domain, personal factors/wellbeing
domain, and hypothesis). For statistical interpretation of the correlation we performed the Spearman’s
p-test, concurrent validity, divergent validity, and the linear regression model.

Results We found a significant correlation between subscales of evaluated MSSS-88 and PRISM scales
for body domains; the highest correlation was between the need for assistance/positioning (NA/P) and
walking (W). Spasticity has the weakest correlation with the need for intervention (NI). The presence of
pain has a negative impact and significant positive correlation between pain discomfort and NI. In the
domain of body function for males, there was a non-significant correlation between muscle spasms and
NI. The same applies for social functioning and social embarrassment domains, as well as for emotional
health and psychological agitation for personal factors / wellbeing domain. The differences between
genders of MS patients persist in different domains; muscle spasms are strong predictors for NI, and
body movement is a strong predictor versus W for NA/P.

Conclusion MSSS-88 and PRISM scales can be considered reliable in measuring different domains of
disability for MS patients with spasticity. Because it is shorter, quicker, and simple to use, it is concluded
that the PRISM scale can successfully compete with and replace the MSSS-88 scale in certain domains.
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INTRODUCTION

Multiple sclerosis (MS) presents a chronic au-
toimmune disorder with particular influence
on the central nervous system, characterized
by inflammation, demyelination, and axonal
degeneration, and is the most common cause
of neurologic disability in young adults [1, 2].
The epidemiology assessment incidence and
prevalence can demonstrate the existence of
spatial, temporal, and demographic variations
of disease risks which are important for iden-
tifying genetic and environmental factors that
act together to cause the disease [3].

The important group of clinical manifes-
tations refers to the functional disability with
various degrees of neurological affection and
therefore reduction of functional capacity. Al-
though the symptoms individually vary, the ma-
jority of persons with MS present with some
degree of spasticity. The reported prevalence of
spasticity in MS is up to 65% in Europe and 85%

in the USA [4, 5]. Spasticity is often disabling
and may affect the physical, psychological, and
social well-being of patients with MS [6, 7].

Outcome measurement is important for as-
sessing disability, and selecting an appropriate
scale of measurement is one of the most im-
portant steps in clinical research. Many of the
available disability outcome measures used in
clinical trials of MS are insensitive to change
over time, inadequately validated, or insensi-
tive to patient-perceived health status or the
quality of life [8].

To be appropriate to the task, a scale must
be valid, accurate, precise, efficient, and easy to
use, sensitive to changes in the disease without
being sensitive to symptom fluctuations, and it
needs to cover the whole range of the disease
[9]. Outcome measures are difficult to choose
because of the diversity and the progressive and
fluctuating nature of disease.

Patient-reported outcomes have been in-
creasingly recognized as an important way for
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assessing health and well-being from a personal perspec-
tive. For this purpose, the Multiple Sclerosis Spasticity
Scale (MSSS-88) has been developed to address how spas-
ticity affects daily life of people with MS [10]. Previously,
we have validated MSSS-88 in MS patients with spasticity
and also provided findings on the correlation among dif-
ferent functional scales [11]. We hypothesized that corre-
lations in different domains in MSSS-88 scale is expected
with different domains of daily activities for patients with
MS. Since Patient-Reported Impact of Spasticity Measure
(PRISM) was originally developed and validated in the
spinal cord injury population, we have previously validated
PRISMSR (PRISM in the Serbian language) in persons
with MS [12].

The PRISMSR shows adequate validity and reliability
for assessing the impact of spasticity on the quality of life
in persons with MS, provides a unique personal experience
of spasticity, and may complement other clinical outcome
measures [13]. We tried to demonstrate whether these two
scales correlate completely, or in certain domains.

Therefore, the aim of our study was to assess the cor-
relation among different subscales of PRISM and MSSS-88
scales in the estimation of spasticity influence on different
domains of daily activities for patients with MS.

METHODS

The cross sectional observational study included 58 pa-
tients with diagnosed MS that we recruited at the “Dr
Miroslav Zotovi¢” Clinic for Rehabilitation. This type of
study was used since our participants differed in the vari-
able of interest, while they shared variables such as edu-
cational background, socioeconomic status, and ethnicity;
thus, the study environment wasn't manipulated. Patients
were evaluated separately regarding gender [males (n=17)
and females (n = 41)].

Prior to the inclusion in the study, the patients were
informed about the study protocol and informed consent
was obtained. The study was approved by the Institutional
Review Board for Human Research of the Clinic for Reha-
bilitation in Belgrade.

The criteria for inclusion in the study were as follows:
age above 18 years; duration of MS for more than a year,
from the diagnosis established by magnetic resonance
imaging and oligoclonal band; remission of the disease
longer than three months and the presence of spasticity
either subjectively reported or documented on clinical
examination.

MSSS-88 and PRISM scales were analyzed in five do-
mains (body function domain, activity domain, participa-
tion domain, personal factors / well-being domain, and
hypothesis domain). Body domain included MSSS-88
subscales [muscle stiffness (MSS), muscle spasms, pain
and discomfort (PD), body movement (BM), and walking
(W)] and PRISM subscales [need for intervention (NI) and
need for assistance/positioning (NA/P)]. Activity domain
included MSS-88 subscale activities of daily life (ADL)
and PRISM subscale daily activities (DA). Participation
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domain included MSSS-88 subscale social functioning
(SF) and PRISM subscales social embarrassment (SE) and
social avoidance/anxiety (SAA). Personal factors / well-
being domain included MSSS-88 emotional health (EH)
subscale and PRISM SAA and psychological agitation (PA)
subscales. Hypothesis domain included MSSS-88 (PD, W,
ADL, SE, and EH subscales, and PRISM positive impact
(PI) subscale.

MSSS-88 scale contains a total of 88 questions divided
into eight subscales: MSS - 12 items, PD — nine items,
MS - 14 items, ADL - 11 items, W - 10 items, BM - 11
items, EH - 13 items, SF - eight items. Each item is ranked
on a four-point Likert scale: 1 (not bothered at all), 2 (a
little bothered), 3 (moderately bothered), and 4 (extremely
bothered).

PRISM scale consists of 44 items grouped into seven
subscales. SAA - 11 items, PA - five items, DA - six items,
NA/P - five items, PI - four items, NI - five items, and
SE - five items. The participants answered to which extent
each statement is true for their situation using a five-point
Likert-type scale (0 - “never’, 1 - “rarely”, 2 - “sometimes”,
3 - “often,” and 4 - "very often”). The reported score for PI
is reversed (0 - “very often”, 4 - “never”); thus, the higher
the score, the lower the positive impact of spasticity.

Statistical analysis

Data were presented as whole numbers (n) and as percent-
age (%). The x* test was used for statistical interpretation of
categories distribution for different parameters in Table 1.

For statistical interpretation of correlation strength and
significance among different subscales of evaluated scales
(MSSS-88 and PRISM), we performed Spearman’s p-test,
where p was indicated as the measure of strength, while
p-value represented statistical significance. Statistical sig-
nificance was set at p < 0.05. Body function, activity and
participation domains, and personal factors / well-being
domains were analyzed through concurrent validity, while
hypothesis was analyzed by divergent validity. We used the
linear regression model for predictor subscales of MSSS-88
and on subscale values of PRISM.

Table 1. Demographic and multiple sclerosis-related characteristics
of the sample (n = 58)

Parameters Categories n (%) p

male 17 (31%)

Gender <0.001
female 41 (69%)
X high school 42 (72%)

Education - - <0.001
college/university 16 (28%)
unemployed 7 (12%)

Employment employed 19 (33%) | <0.001
retired 32 (55%)
single 11 (19%)

Marital status married 35(60%) | <0.001
divorced/widowed 12 (21%)
primary progressive MS 32 (55%)

Type of MS relapse-remitting MS 8(14%) | <0.001
secondary progressive MS | 18 (31%)

Srp Arh Celok Lek. 2017 Sep-Oct;145(9-10):481-485



Subscale correlations between MSSS-88 and PRISM scales in evaluation of spasticity for patients with multiple sclerosis

RESULTS
The mean age of the studied participants was 45 + 10

years. Females, individuals with high school education,
those who were retired as well as married were signifi-

Table 2. Correlations between subscales of the MSSS-88 and PRISM scales

MSSS-88 subscales PRISM subscales ‘ o] ‘ p

CONCURRENT VALIDITY: Body function domain

MSS 0.568 | 0.000

MS NI 0.652 | 0.000

PD 0.607 | 0.000

BM 0.727 | 0.000
NA/P

W 0.730 | 0.000

CONCURRENT VALIDITY: Activity domain

ADL DA [0.671 ] 0.000

CONCURRENT VALIDITY: Participation domain

S SE 0.384 | 0.003
SAA 0.619 | 0.000

CONCURRENT VALIDITY: Personal factors / well-being domain

- SAA 0.593 | 0.000

PA 0.553 | 0.000

DIVERGENT VALIDITY: Hypothesis domain

PD 0.418 | 0.001

W 0.625 | 0.000

ADL Pl 0.530 | 0.000

SF 0.339 | 0.009

EH 0.417 | 0.001

MSS - muscle stiffness; MS — muscle spasms; PD - pain and discomfort;

BM - body movement; W - walking; AD - activities of daily life; SF - social
functioning; EH — emotional health; NI - need for intervention; NA/P — need
for assistance/positioning; DA - daily activities; SE - social embarrassment;
SAA - social avoidance/anxiety; PA - psychological agitation; Pl - positive
impact; p — correlation factor

Table 3. Correlations between subscales of the MSSS-88 and PRISM
scales in female subjects

cantly more frequent than others (p < 0.001) (Table 1).
The significantly predominant type of MS was the primary
progressive (55%), followed by the secondary progressive
(31%), and relapsing-remitting (8%) (p < 0.001) (Table 1).
There is a significant positive correlation between every
tested subscale, with the highest positive correlation for
the NA/P subscale of the PRISM, and the BM subscale (p
= 0.727) and for the W subscale of the MSSS-88 scale (p
= 0.730) (Table 2). The weakest positive correlation was
obtained between the PI subscale of PRISM and the SF
subscale of the MSSS-88 scale (p = 0.339) (Table 2).
There is a significant positive correlation between every
tested subscale except for the PI subscale of the PRISM
with the SF subscale (p = 0.259; p = 0.101) and with the
EH subscale of the MSSS-88 (p = 0.289; p = 0.066) (Table
3). There is the highest positive correlation for the NA/P
subscale of the PRISM and the BM subscale of the MSSS-
88 (p =0.752) and for the W subscale of the MSSS-88 scale
(p=0.761) (Table 3). The weakest positive correlation was
obtained between the PI subscale of the PRISM and the SF
subscale of the MSSS-88 scale (p = 0.259) (Table 3).
There is a significant positive correlation between ev-
ery tested subscale except for the NI subscale of the PRISM
and muscle spasms subscale of the MSSS-88 (p = 0.471;
p = 0.056), for the SE subscale of the PRISM and the SF
subscale of the MSSS-88 (p = 0.288; p = 0.260), for the PA
subscale of the PRISM and the EH subscale of the MSSS-
88 (p = 0.455; p = 0.066), and the PI subscale of the PRISM
with the PD subscale of the MSSS-88 (p = 0.443; p = 0.074)
(Table 4). There is the highest positive correlation for the PI
subscale of the PRISM and the EH subscale of the MSSS-88

Table 4. Correlations between subscales of MSSS-88 and PRISM scales
in male subjects

MSSS-88 subscale PRISM subscales ‘ P ‘ P MSSS-88 subscale PRISM subscales ‘ P ‘ P

CONCURRENT VALIDITY: Body function domain CONCURRENT VALIDITY: Body function domain

MSS 0.616 | 0.000 Muscle stiffness 0.438 | 0.007

MS NI 0.702 | 0.000 Muscle spasms NI 0.471 | 0.056

PD 0.615 | 0.000 PD 0.537 | 0.026

BM 0.752 | 0.000 BM 0.630 | 0.006

W NA/P 0.761 | 0.000 W NAP 0.667 | 0.003

CONCURRENT VALIDITY: Activity domain CONCURRENT VALIDITY: Activity domain

ADL DA 0668 | 0.000 | | ADL DA 10691 [ 0.002

CONCURRENT VALIDITY: Participation domain CONCURRENT VALIDITY: Participation domain

S SE 0.450 | 0.003 S SE 0.288 | 0.260
SAA 0.620 | 0.000 SAA 0.640 | 0.005

CONCURRENT VALIDITY: Personal factors / Well-being domain CONCURRENT VALIDITY: Personal factor s/ well-being domain

- SAA 0.561 | 0.000 - SAA 0.682 | 0.002

PA 0.643 | 0.000 PA 0.455 | 0.066

DIVERGENT VALIDITY: Hypothesis domain DIVERGENT VALIDITY: Hypothesis domain

PD 0.430 | 0.004 PD 0.443 | 0.074

W 0.600 | 0.000 W 0.688 | 0.002

ADL PI 0.503 | 0.001 ADL Pl 0.615 | 0.008

SF 0.259 | 0.101 SF 0.607 | 0.009

EH 0.289 | 0.066 EH 0.809 | 0.000

MSS — muscle stiffness; MS — muscle spasms; PD - pain and discomfort;

BM - body movement; W - walking; AD - activities of daily life; SF - social
functioning; EH - emotional health; NI - need for intervention; NA/P — need for
assistance/positioning; DA - daily activities; SE - social embarrassment; SAA -
social avoidance/anxiety; PA — psychological agitation; Pl - positive impact
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Table 5. Predictor parameters of the MSSS-88 for the subscales of the
PRISM

B SE p

Parameters

NI
MSS -0.045 0.099 0.653
MS 0.203 0.089 0.027
PD 0.048 0.120 0.691

NA/P

BM 0.176 0.077 0.026
W 0.194 0.111 0.087

Pl
PD 0.065 0.105 0.535
W -0.018 0.080 0.818
ADL 0.092 0.061 0.138
SF -0.064 0.114 0.576
EH 0.092 0.066 0.167

MSS - muscle stiffness; MS — muscle spasms; PD - pain and discomfort;

BM - body movement; W - walking; AD - activities of daily life; SF - social
functioning; EH — emotional health; NI - need for intervention; NA/P - need
for assistance/positioning; Pl - positive impact; SE - social embarrassment;
B - predictor parameter

(p =0.809) (Table 4). The weakest positive correlation was
obtained between the SE subscale of the PRISM and the SF
subscale of the MSSS-88 scale (p = 0.288) (Table 4).

Muscle spasms are strong predictors for the NI. Fur-
thermore, BM is a strong predictor versus W for the NA/P
(Table 5).

DISCUSSION

Numerous scales used in clinical practice for spasticity
measurements assessing subjective and objective param-
eters make it more complex to perform reliable measure-
ments of spasticity degree presented by the patient [14].

We have demonstrated that there are significant cor-
relations between subscales of the evaluated MSSS-88 and
PRISM scales for body domains, where the highest corre-
lation between the NA/P and W was noted. Such finding
regarding the correlation between the NA/P and W could
be explained by the fact that assistance over the rehabili-
tation treatment period reduces secondary comorbidities
and influences mobility. Previous studies are in line with
such observations - it was noticed that training of the lo-
comotor system is to a certain degree beneficial for the
rehabilitation outcome in patients with MS [15, 16].

Our study stressed that spasticity (MSS and muscle
spasms) has the weakest correlation particularly with the
NI. This could be to a certain extent explained by the fact
that there are different degrees of spasticity. In the study by
Haas [17], it was pointed out that 80% of MS patients in the
UK study reported spasticity, with more than 50% of mod-
erate to severe degree. However, in a study by Flachenecker
et al. [18], it was stated that 74% of patients with spasticity
reported stiffness. In the same study it was also noted that
the need for treatment increases with the spasticity degree
[19]. It should be underlined that treatment satisfaction is
also variable from the perspective of both physicians and
patients. Therefore, individual approach in interventional
programs in the rehabilitation treatment of patients with
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spasticity is desirable, in order to improve efficacy of the
functional outcome and spasticity reduction. This would
ultimately improve the patients” quality of life long-term.

Previous studies have demonstrated that the presence
of pain in patients with MS has a negative impact on daily
activities and the overall quality of life [20]. Our findings
are consistent with previous reports, stressing a significant
positive correlation between pain discomfort and the NI.

In a study by Casetta et al. [21], it was noticed that MS
in the male population has a stronger impact on disability
than in the female one. Our study has demonstrated that in
the domain of body function for males, there was a non-
significant correlation between muscle spasms and the NI.
In the participation domains, non-significant correlation
was gained between the SF and SE. The same is true for the
correlation between the EH and PA for the personal factors
/ well-being domain. In the hypothesis domain, females had
a non-significant correlation between the SF and EH of the
MSSS-88 scale, and the PI of the PRISM scale, while for
males, a non-significant correlation was between the PD
and PI. Our results stress that differences between genders
of MS patients persist in different domains. Previously, the
role of gender of MS patients on activities of daily living
was evaluated in the study by Buchanan et al. [22], where
different domains were shown to have different impact on
these activities regarding gender. Such findings underline
the necessity for individually-based rehabilitation programs
with particular attention to the gender-based planning.

Aside the presence of MSS, we have demonstrated that
muscle spasms are strong predictors for the NI. This could
be justified by the fact that spasms are more severe than
the presence of spasticity in terms of objective perspective.
Further, BM is a strong predictor versus W for the NA/P.
This is in line with the fact that W implies a certain ability
of body movement and thus, in some cases, reduces the
necessity for NA/P.

CONCLUSION

After comparing and considering these two scales (PRISM
and MSSS-88), it is evident that each has its own character-
istics and advantages. The MSSS-88 evaluates the negative
impact of spasticity across eight domains, but the scale is
lengthy (88 items) and does not consider possible positive
aspects of spasticity. The PRISM includes 44 items and
it has been developed to assess how spasticity effects the
quality of the life in persons with MS. The PRISM scale
is simple, accounts for both the negative and positive as-
pects of spasticity and it is not time-consuming. Given the
facts above, we have demonstrated that both scales could
be considered reliable in measuring different domains of
disability for MS patients with spasticity. Because of its
brevity, speed of use and simplicity, the PRISM scale can
successfully compete with and replace the MSSS-88 scale
in certain domains.

Thus, both should be considered valuable measuring
instruments in the assessment of patients’ functional status
and further rehabilitation program planning.
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Mose3aHocT usmehy cybckana MSSS-88 u ckane PRISM y eBanyaumju
cnacTuumTeTa Kog o6onenmnx og Mmyatunae cknepose

TaTjaHa Knexesuh', Curgmn Poguh?, Kanohepo ®otir’, JeneHa Hukonuh-Apynosuh*?, Mpexa [yjmosuh*?, Jbybumua

KoHcTaHTHOBUA*

'YHuBep3uteT y beorpapy, YHuBep3uteTcka fevja 6onHnua, beorpag, Cpbuja;
2YHneep3uTeT y beorpaay, KnuHuka 3a pexabunutaumjy, beorpag, Cpbuja;
YHusep3utet Top Beprata, Pum, Utanuja;

*YHneep3uTeT y beorpagy, MegnunHcku gakyntet, beorpag, Cpbuja;
SKnunnuku ueHTap Cpbuje, KnuHuka 3a Heyponorujy, Beorpag, Cpbuja

CAMETAK

YBoa/Unsb YNUTHULM KOjy YKIbyuyjy BNACTUTO JOXKMB/baBatbe
60necTy ce CBe BHLLIE KOPWUCTE jep Cy BEOMa BaxKHW y NPOLIEHN
3[paB/ba 1 3aJ0BOSbCTBA 060MENVX Off MyTUMIIE CKIIepOo3e.
Linmb paga je 61o fa ce npoBepu NOBE3aHOCT PasMUNTUX CY6-
CKana yTuLaja 60necHMKOBOTr CTaBa Ha U3MEPEHU CNACTALMTET
(PRISM) n ckane cnactuumteTa Kog Myntunie cknepose (MSSS-
88) y npoueHn yTuLaja cnacTuymTeTa Ha pasnmumte omeHe
AKTUBHOCTM JHEBHOT XMBOTa KOA 60ONecHrKa ca MynTumnaom
CKNepo3om.

MeTope Y oncepBaunoHOj CTyANjU NpeceKa aHann3npaHe cy
ckane MSSS-88 n PRISM y neT fomeHa: TenecHy fOMeH, JOMeH
aKTUBHOCTY, IoMeH yyelwha, JoMeH NIMYHKX GakTopa 1 fobpo-
61TV 1 [OMEH NPeTNOCTaBKM. 3a CTAaTUCTNYKY MHTEPRPeTaLujy
KopumcTuam cmo CMMpMaHOB p TeCT, BaNMAHOCT TeCTOBA (KOHKY-
PEHTHY 1 [UBEPreHTHY), IMHEaPHN PErpecuoHn METOA.
PesynTtaTtu MocTojn 3HauajHa noBe3aHocT n3mehy cybckana
MSSS-88 v PRISM 3a TenecHu flomeH. lMocebHo jaka noBe3aHOCT
6vna je namehy notpebe 3a aCUCTEHLMjOM, OLHOCHO MO3MULM-
OHMparbem 1 xopaa. CnacTuyuteT nMa nocebHo cnaby nosesa-

HOCT Kafl je pey o 6oecHMLMMA ca MylTUMIOM CKIIepO30M 1
notpebama 3a MHTEPBEHLMjOM KOA ouX. MprcycTBo 6ona Kog
60necHMKa Ma HeraT/BaH yTrLaj, y3 MO3UTMBHY NOBE3aHOCT
n3mehy deHomeHa 6011a, HenarofHoOCTH 1 NoTpebe 3a UHTEp-
BeHUMjoM. Y fomeHy TenecHe GyHKLWje 3a MyLLKapLie Huje 6uno
3HauvajHe pasnuke nsmehy muwmhHUx cnasama u notpebe 3a
UHTepBeHLMjoM. Y fomeHy yyelha Huje MOCTUrHyTa P TeCT 3Ha-
yajHa pasnuka nmehy coumjanHor GyHKLMOHMCarba 1 coLumjan-
He HemnpujaTHOCTW, UCTO U 13Mely eMOLIMOHANHOT 3[1paB/ba 1
MCKXOJOLLKe aruTaLmje 3a foMeH o6pobuta n nnuHMX dakTo-
pa. Pasnuka nsmehy nonosa nocToju y pasnuumTim AOMEHNMa.
MwuwmhHY cnasam je cHaxaH NpefckasaTesb NoTpebe 3a UHTep-
BeHLVjoM. TenecHa NOKPET/bMBOCT je CHaxaH NpeanKTop Ha-
crnpam xofa v noTpebe 3a aCUCTEHLMjOM 1 MO3ULMOHUPAHHEM.
3akmyyak MSSS-88 n PRISM cy noy3sfaHe y mepenrima pas-
NNYNTUX AOMEHA UHBANMAHOCTMN KOA KOj1X je NPUCYTaH crac-
TymTeT. Ckana PRISM je kpaha, 6p»a, jefJHOCTaBHMja 1 MOXe
yCMewHo Aa 3aMmeHun ckany MSSS-88'y onpeheHrm obnactrma.
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