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CQ Elektronik System
Nowoczesna diagnostyka WWW.Cq. Co m. P I

Terapia rehabilitacy jna
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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

efekty terapeutyczne nawet po pierwszym ~ leczenie obejmuje zwykle 3-5 zabiegow
zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
Zapobiega interwencji chirurgicznej

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy

zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:
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Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochrong finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesiwego wypadku

— profesjonalng pomoc radcow prawnych i zwrot kosztow
obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chronic i wspieraé Ciebie oraz Twoich pacjentow.

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B O
02-305 Warszawa | ! I !l
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RoboGait 38 Technomex

RoboGait to system do terapii chodu z asystg robota stosowany na kazdym etapie rehabilitacji u pacjentdw
z niedowtadem lub porazeniem koriczyn dolnych w szczegdlnosci u pacjentéw z urazami mdézgu, rdzenia kregowego,
po przebytych udarach mézgu oraz ze schorzeniami ortopedycznymi.

Zobacz ten produkt na stronie:
neuroreedukgacja.pl/robogait

Dowiedz sie wigcej:
32 40 10 350 wew. 57

L] y
@ i
'y '.:.,
WH'H-nnmmnur“
LTI P
R §
- ).
o el
Cechy kluczowe
Uniwersalna orteza dla pacjentéw dorostych i pediatrycznych
Regulacja sity wspomagania pacjenta
Regulowany uchwyt na miednice pozwalajgey na prace zaréwno z petng stabilizacjg miednicy,
jok i z jej petnym uwolnieniem
Dynamiczne odcigzenie pacjenta (od O do 100 kg - mozliwos¢ regulacji bez przerywania treningu)
Biofeedback zapewniajgey funkcjonalne srodowisko, zwiekszajgce motywacje wykonywanych éwiczen
Narzedzia oceny oraz raporty
32 4010 350 wew. 57 A PHU Technomex Sp. z 0.0. f facebook.com/technomex
% M btas@technomex.pl ul. Szparagowa 15, @ instagram.com/technomexpl
technomex.pl 44-141 Gliwice, Poland > youtube.com/phutechnomex
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Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
barkowego, skokowego, nadgarstka oraz stawow palcow dtoni i kciuka.
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ARTROMOT-K1 ARTROMOT-5P3 ARTROMOT-53 ARTROMOT-E2 &

Najnowsze konstrukcje ARTROMOT zapewniajg ruch bierny stawdéw w zgodzie
z koncepcjg PNF (Proprioceptive Neuromuscular Facilitation).

KALMED Iwona Renz tel. 61 828 06 86 Serwis i catodobowa
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61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501 483 637
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ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

i HONDA 2200 e

profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan
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Influence of Vestibular Rehabilitation on Balance
and Dual-Task Cost of Walking in Patients with Multiple
Sclerosis: A Randomized Controlled Trial

Wptyw rehabilitacji przedsionkowej na rownowage i koszt podwdjnego zadania podczas chodzenia
u pacjentow ze stwardnieniem rozsianym: Randomizowane badanie kontrolowane

Bassam A. El-Nassag(#-B.C.D.EF). Amina Awad(A-B.C.D.EF)

Department of Physical Therapy for Neuromuscular Disorders and its Surgery, Faculty of Physical Therapy, Cairo University, Cairo, Egypt

Abstract

Background. Balance dysfunction and high dual-task costs are eminent features in multiple sclerosis (MS). Vestibular
rehabilitation therapy (VRT) proved to promote functional outcomes; yet, its influence on dynamic balance and dual-task
cost of walking (DTCW) in MS needs further research.

Objective. To investigate the effect of adding VRT to aerobic training on dynamic balance and DTCW in people with MS.
Design. Single blinded, parallel randomized controlled trial.

Settings. Out-Patient Clinic at Faculty of Physical Therapy and Kasr Al-Ainy Multiple Sclerosis Unit, Cairo University, Egypt.
Participants. 40 patients with remitting-relapsing multiple sclerosis.

Intervention. Patients were randomized to a control (n = 20) and intervention (n = 20) groups. Over four successive weeks,
all patients received stationary bicycle aerobic training. Intervention group received an additional VRT program.
Outcomes measures. Berg Balance Scale (BBS), walking speed tested by the 10 meters timed walk test (10 m-TWT), (DTCW),
and overall stability index (SI).

Results. Intervention group showed a remarkable improvement in BBS (p = 0.02), SI at levels four (p = 0.002) and seven
(p=0.03),and DTCW (p = 0.03) compared with control group. Walking speed did not show significant changes post-
treatment within or between groups comparison (P > 0.05).

Conclusion. Adding VRT to aerobic training has a positive effect on dynamic balance and dual-task cost of walking in MS.

Key words:
Multiple sclerosis, vestibular rehabilitation, dynamic balance, dual task cost of walking

Streszczenie

Informacje wprowadzajace. Dysfunkcja rownowagi i wysokie koszty podwojnego zadania to istotne cechy stwardnienia
rozsianego (SM). Terapia rehabilitacji przedsionkowej (VRT) okazata sie sprzyja¢ wynikom funkcjonalnym; jednak jej wptyw
na réwnowage dynamiczng i koszt podwdjnego zadania podczas chodzenia (DTCW) w SM wymaga dalszych badan.

Cel. Zbadanie wptywu dodania VRT do treningu aerobowego na réwnowage dynamiczng i DTCW u 0s6b ze stwardnieniem
rozsianym. Projekt. Pojedyncza Slepa, rownolegta randomizowana préoba kontrolowana. Miejsce. Ambulatoryjna klinika na
Wydziale Fizjoterapii i Oddziale Stwardnienia Rozsianego Kasr Al-Ainy, Uniwersytet w Kairze, Egipt. Uczestnicy. 40
pacjentéw z remisyjno-nawracajaca postacig stwardnienia rozsianego. Leczenie. Pacjenci zostali losowo przydzieleni do
grupy kontrolnej (n = 20) i grupy interwencyjnej (n = 20). Przez cztery kolejne tygodnie wszyscy pacjenci byli poddawani
treningowi aerobowemu na rowerze stacjonarnym. W grupie interwencyjnej dodatkowo wprowadzono program VRT.
Pomiary wynikéw. Berg Balance Scale (BBS), predkos¢ chodu badana w tescie chodu na czas 10 metréw (10 m-TWT),
(DTCW) i ogblny wskaznik stabilnosci (SI).

Wyniki. Grupa interwencyjna wykazata znaczna poprawe w zakresie BBS (p = 0,02), SI na poziomach czwartym (p = 0,002)

i siddmym (p = 0,03) oraz DTCW (p = 0,03) w pordwnaniu z grupa kontrolng. Szybkos¢ chodzenia nie zmienita sie znaczaco
po leczeniu w grupach ani miedzy grupami (P> 0,05). Wniosek. Wprowadzenie VRT do treningu aerobowego ma pozytywny
wplyw na réwnowage dynamiczng i koszt podwojnego zadania podczas chodzenia w SM.

Stowa Kkluczowe:
Stwardnienie rozsiane, rehabilitacja przedsionkowa, rdwnowaga dynamiczna, koszt podwojnego zadania podczas chodzenia

84 www.fizjoterapiapolska.pl



Introduction

Multiple sclerosis (MS) is one of the most common disabling
neurological disorders amongst young adults. Balance dys-
function is a frequent early problem in people with MS [1] af-
fecting about 50-80% of them [2]. Impaired balance and
mobility is a significant barrier to daily life activities and con-
tributes to reduced quality of life [3] and increased risk of fal-
ling in people with MS [4]. Slowed somatosensory conduction
with disturbed feedback mechanism and impaired central inte-
gration are reported as the primary causes of balance disorder
in MS [5, 6].

The cognitive-—motor interaction; termed the dual-task cost or
dual-task interference is one of the main contextual variables
affecting the postural control of daily balance tasks, walking
performance, and increase risk of falling in people with MS
[7, 8].The impaired central processing mechanisms in MS re-
quires higher mental attention with increased activation of the
prefrontal cortex while doing an upright postural and complex
tasks [9, 10]. Accordingly, dual-task paradigms can be consi-
dered as sensitive methods in assessing balance control with
different attentional demands in daily postural tasks, predic-
ting risk of falling and detecting recovery of stability in pe-
ople with MS [8].

Vestibular rehabilitation therapy (VRT) is the most common
approach used to promote gaze and postural control as well as
walking stability in MS [11, 12]. Generally, VRT works thro-
ugh habituation of symptoms, adaptation and /or substitution
for various deficits causing balance disorders [13]. To date,
there are limited studies investigating the benefits of vestibular
training on dynamic balance and functional outcomes in people
with MS [14, 15]. Further, there is a lack of studies assessing
the influence of VRT on dual-task cost of walking as a measure
of dynamic balance in more attention requiring situation as

fizjoterapia poiska  n——

walking in MS patients. Hence, the current work aimed to inve-
stigate the additional effect of VRT on dynamic balance measu-
res and dual task cost of walking in people with MS.

Materials and Methods

Study design

A prospective, parallel randomized, single-blind, pre—post-test,
controlled trial was conducted following the Guidelines of Dec-
laration of Helsinki on the conduct of human research. The stu-
dy was approved from the institutional review board at Faculty
of Physical Therapy, Cairo University (No: P.T. REC/
012/00685), and registered at the Pan African Clinical Trial Re-
gistry database www.pactr.org (PACTR201611001853408).

Participants

A convenient sample of 50 patients with remitting-relapsing
multiple sclerosis (RRMS), were screened for study eligibility,
40 patients were included in the study (Fig.1). Patients were re-
cruited from Kasr Al-Ainy Multiple Sclerosis Unit (KAMSU)
as well as Outpatient Clinic at the Faculty of Physical Therapy,
Cairo University, Egypt. To be included in the study, individuals
should be, clinically defined RRMS, 20 to 40 years old, and ha-
ving no relapses three months before commencing the study,
scored between 2.5 and 5.5 on the Expanded Disability Severity
Score (EDSS), able to walk 100 meter, and having balance dys-
function (a score < 52 on the Berg balance scale). Patients were
excluded if they had other neurological or orthopedic abnorma-
lities interfering with their postural control, secondary musculo-
skeletal complication, peripheral vestibulopathy, cognitive
dysfunction, or hearing deficits. Pregnant ladies and patients
who are already receiving a planned physiotherapy program we-
re also excluded. Subjects criteria were based on previously pu-
blished studies [16, 17].

Assessed for
eligibility

(n=50)

Excluded (n=10):

W

=Not matching criteria (n=4)

Randomized
(n=40)

sRefused to participate (n=6)

con:rolz%lioup Intervention
n= -
: group (n=20)
Aerobic ex. Aerobic ex.+
VRT
Analyzed Analyzed
(n=20) (n=20)

Figure 1: Participants flow chart throughout the study

www.fizjoterapiapolska.pl
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Randomization

Informed consent was obtained from each participant after
explaining the purpose and benefits of the study. Participants
were informed about the confidentiality of obtained informa-
tion and their right to refuse or withdraw at any time. Pa-
tients were randomly assigned into two groups; control
group (n = 20) and intervention group (n = 20) by a blinded
and an independent research assistant who opened sealed enve-
lopes that contained a computer generated randomization card.

Interventions

The intervention period lasts for a total of four successive we-
eks for both groups. All patients were treated for 55 minutes at
a frequency of three times per week; regularly every other day
(12 therapeutic sessions) as follows:

The control group was treated by two (15 minutes sessions) of
acrobic exercise in the form of submaximal stationary endu-
rance bicycle training with intensity of 65% to 75% of the age
predicted maximum heart rate (MHR). The first session started
by five minutes of warming up followed by 15 minutes of con-
tinuous training (with the intensity mentioned above) and fi-
nally five minutes for cooling down. After 5 minutes rest, the
second session was repeated with the same procedure of the
first one. The level of intensity and duration of cycling were
based on the recommended capacity for people with MS and
previous literature [18, 9].

The intervention group was treated by one (15 minutes session)
of aerobic exercises; prescribed as in the control group and
a designed VRT in addition. The VRT consists of eye move-
ment exercises and upright postural control training. Each
exercise was applied for 1-2 minutes with a total of 30 minutes
for the whole VRT program [19,9]. The VRT is reported to in-
duce significant changes when applied for four weeks [20]. All
patients were treated by one physiotherapist who is experien-
ced in the field of neurological rehabilitation for 10 years.

Outcome Measures
All patients were evaluated before and after the completion of
treatment program by the following measures:

1. Walking speed; the 10 meters timed walk test (10 m-TWT)
Walking speed, is the most common finding described in the
studies with dual-task condition [21,22]. The 10 m-TWT test is
a valid and reliable tool for patients with neurologic impair-
ment and found to have a good test-retest and inter-rater relia-
bility in people with MS [23]. Participants were instructed to
walk bare feet along a 14 meters walkway at their preferred
speed, as a recommended in the vestibular outcome measure
[24]. Walking speed was only calculated for the 10 meters di-
stance between the starting and finish lines.

2. Dual task cost of walking (DTCW)

DTCW is expressed as the percentage change of walking speed
between the single and dual-task walks [25]. The single task
was represented by the 10 m-TWT. For dual-task trials, the pa-
tients were instructed to accomplish 10 m-TWT while execu-
ting an arithmetic task, by counting aloud backwards from 100,
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subtracting by 3. This task was selected because it is common-
ly recommended in many studies examining the DTCW. Parti-
cipants walked three times under each condition (single and
dual task walking) to achieve the main score of trials. For the
dual task, an examiner walked alongside the patients to provi-
de the needed help in case of losing their balance [21,22]. The
dual task cost is calculated through the following equation:
DTC = (single-task — dual-task)/single-task x100 [8]

3. Berg-Balance Scale (BBS)

The scale consists of 14 items used to evaluate balance and per-
formance in various daily living tasks. It rates the subject per-
formance of each item from 0 (cannot perform) to 4 (normal
performance) with a maximum total score of 56 [26]. It is a va-
lid instrument used for quantitatively describing the function
and evaluating the effectiveness of interventions in clinical
practice and research. Its validity and reliability have been eva-
luated on people with MS [27].

4. Stability Index (SI)

Biodex Balance System (BSS) (Biodex Crop. Shirley, Ny,
USA) is a system which uses a circular platform that is free to
move in the antero-posterior and medio-lateral axes simultane-
ously. It allows up to 20° of foot platform tilt so the patient is
challenged to maintain his/her center of gravity over his base of
support by keeping the platform leveled. The Biodex Balance
System offers several levels of difficulty from L1 (most diffi-
cult) to L8 (least difficult), which determines the rate of deflec-
tion of the platform. Reliability of the BSS has repeatedly been
proven [28]. The testing was conducted in dynamic conditions,
with eyes open through two levels of stability; seven (moderate-
ly stable) and four (unstable). Test duration was settled by the
system on 20 seconds. Each test was repeated three times with
rest intervals. The overall stability index (SI) was measured
considering the mean of (COP) displacement during the three
test trials. Higher values of stability indices indicate greater dif-
ficulty in maintaining balance [29].

Statistical analysis

Descriptive and t-test were conducted for comparison of subject
characteristics between both groups. Normal distribution of data
was tested using the Shapiro-Wilk test for all variables. Levene-
’s test for homogeneity of variances used to test homogeneity
between groups. Mixed MANOVA was performed to compare
within and between groups effects on 10 m-TWT, BBS and SI.
Dual task cost of walking was compared between groups by
Mann—Whitney U test and within each group by Wilcoxon Si-
gned Ranks. Level of significance for all statistical tests was set
at p value < 0.05. Statistical package for social studies (SPSS)
version 25 for windows (IBM SPSS, Chicago, IL, USA) was
used for statistical analysis.

Results
Subjects characteristics
There was no significant difference between both groups in the

mean age, weight, height, duration of illness and EDSS score
(p <0.05), see table 1.
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Table 1. Demographic data of both groups

Intervention group

(1)}
Mean = SD

fizjoterapia poiska  n——

Control group

Age [years] 34.57+9.58
Weight [kg] 76.94 £ 16.61
Height [cm] 164.5+8.23
Duration of illness [yesrs] 5.34+3.55
EDSS 2.51+0.83
Sex:
Male 6
Female 14

()]
Mean * SD
34.06 + 8.63 0.86
77.13+12.4 0.97
165.66 + 7.74 0.65
5.66+3.3 0.77
3.03+1.27 0.11
n
8
12

Values were expressed as (means+ standard deviation) (means + SD), except for sex which is expressed as nominal counts, EDSS: Expanded

Disability Severity Scale, kg: kilogram, cm: centimeters. P: probability

Results of treatment effect on 10 m-TWT speed, BBS and
stability index

Mixed MANOVA revealed a significant interaction effect of treat-
ment and time (Wilks’ Lambda = 0.69, F (4,38) = 4.24, p = 0.006)
and main effect of time (Wilks” Lambda = 0.19, F (4,38) = 40.62,
p = 0.001), while there was no significant main effect after treat-
ment (Wilks’ Lambda = 0.84, F (4,38) = 1.72, p = 0.16). Table 2
showed descriptive statistics of 10 m-TWT speed, BBS and SI; and the
comparisons within and between groups before and after treatment.

Within and between group comparison

As represented in table (2), both groups showed a significant dif-
ference (p < 0.05) in the results of BBS, SI at level four and seven
post-treatment when compared with pre-treatment. The walking
speed (10 m-TWT) did not show significant changes in either gro-

up after treatment (p > 0.05). Before treatment, there was no
significant difference between both groups in all measures (p > 0.05).
After treatment, the intervention group showed a remarkable impro-
vement in the measures of BBS (p = 0.02), ST at level 4 (p = 0.002),
and SI at level 7 (p = 0.03) when compared with the control group.

Results of the effect of treatment on dual task cost of
walking DTCW

Within and between groups comparison

As seen in Table 3, within group pre-post treatment comparison
showed a significant decrease in the DTCW in each group; the
intervention (p = 0.001) and control (p = 0.002) groups.
Furthermore, there was a remarkable significant difference of
the DTCW between the groups after treatment in favor to the
intervention one (p = 0.03).

Table 2. Results of the 10 m-TWT speed, BBS and SI at pre & post-treatment in both groups

Between Groups

Before treatment

After treatment

Within group
Before vs After

Intervention Control group Intervention Control group Intervention Control group
group group group
Mean * SD Mean £ SD p-value Mean £ SD Mean * SD p-value p-value p-value
10mTWT 0.58+0.17 0.57+0.1 0.8 0.61 +£0.21 0.58 +0.12 0.56 0.07 0.74
BBS 50.6 £4.01 4826 £5 0.1 52.71+£3.2 49.93 +£4.83 0.02* 0.001* 0.002*
SI- 7 3.62 +0.84 3.86 £ 0.94 0.4 2.82+0.76 3.34+0.77 0.03* 0.001* 0.001*
SI- 4 436 +0.91 4.55+0.72 0.48 3.15+0.87 4.09 + 0.86 0.002* 0.001* 0.008*

SD: Standard deviation; p-value: level of significance; * Significant

Table 3.The dual task cost of walking pre and post-treatment of intervention and control groups

Intervention group
Median

Control group
Median

p-value
Before treatment 19.87 18.5 183.5 0.49
After treatment 8.03 11.05 128 0.03*
Z- value 3.94 3.17
p-value 0.001* 0.002*

U- value: Mann-Whitney test value; Z-value: Wilcoxon signed ranks test value; p-value: level of significance, *Significant
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Discussion

This study was designed to investigate the additional effect of
VRT on dynamic balance measures as well as on dual task
cost of walking in people with MS. Results revealed that
adding the VRT to aerobic exercises can remarkably improve
dynamic balance measures(BBS & SI) and reduce the DTCW
in comparison to using conventional aerobic training only.
According to the published review; VRT is mostly examined
through its effect on gaze, postural stabilization, vertigo and
dizziness in people with MS [30]. Up to our knowledge,
limited randomized controlled trials (RCT) have been
conducted to evaluate the effect of the VRT on dynamic
balance and dual task cost in MS. Recent RCTs come in
agreement with our results as they reported significant
improvements in the score of sensory organization test [11,
12], and in BBS scores [31]; following participation in
a vestibular based rehabilitation protocol. The resulted
progress of SI in the current work is consistent with the result
of Abou Shady et al. [32] in which people with MS showed
a remarkable improvement in their SI at a moderately stable
level (6) after participating in a VRT program.

Vestibular system activity is enhanced in antigravity positions
and shows the greatest activation during standing and
walking [33]. Vestibular rehabilitation is reported to provide
task-specific ~ stimuli essential for promoting neural
reorganization and central sensory integration [34], that
subsequently improve the upright postural control in people
with MS [9]. Connection of vestibular system to reticular
formation, through the vestibulospinal and ipsilateral
recticulospinal pathways, produces selective activation of
axial muscles and promotes cortical arousal and general body
awareness [33]. Optimal alignment of trunk, hip, ankle, and
foot which are essential elements for sufficient ankle and hip
strategies [33,35], together with a proper somatosensory input
and dynamic adaptation to variable base of support; are all
addressed during practicing the VRT program. This working
design allows patients to integrate somatosensory with
vestibular inputs and becoming less reliant on visual input
[36]. In addition, VRT program could modulate the gamma
and alpha motor neurons firing which increases excitability of
lower extremity antigravity muscles and activates the
feedback mechanism [37, 38]. Furthermore, the ocular motor
and gaze stabilization training involved in the VRT program
plays a key role in improving neuromuscular reorganiza-
tion[39], and the vestibule-ocular reflex adaptation mecha-
nism [40]; that could enhances postural control in people with
MS [9, 12].

Investigating the effect of VRT on dual tasking as an outcome
measure for balance is poorly studied in the literature review.
However, The remarkable reduction of DTCW in the
intervention compared to control group in this study, could be
correlated with the reported role of VRT program in
enhancing neural processing in different brain areas as; the
cerebellum, basal ganglia, thalamus, hippocampus and
inferior parietal cortex [41]. Some of those brain regions
along with the middle frontal lobe, superior temporal and
posterior cingulate gyrii are verified to be involved in the
vestibular neural processing activated by different vestibular
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stimulation approaches [42, 43]. A significant vestibular
connectivity primarily with frontal cortex (responsible for
attention) was found mainly during saccade eye movements
[44], which may explain the influence of VRT on reducing
attentional demands of balance during dual-task walking
demonstrated in this study. Hall and Heusel-Gillig [44],
revealed similar results of significant improvement in balance
measures; as balance-related confidence, dual-task ability,
walking speed, fall risk, and sensory integration after
a standard balance training program in older adults. Miller et
al. [45], reported that, acrobic exercise training is an efficient
easy tool for enhancing cognition and functional status in MS.
Aerobic training is also reported to improve the dual-task
walking in older adults [46].

The insignificant change of the walking speed (10 m-TWT) in
either group post-treatment in current study, is consistent with
results of Hebret et al. [9], who reported insignificant effect of
either VRT or aerobic exercises on walking distance measured
by a similar test; the 6-minute walk test. Arntzen et al. [17],
also reported non-significant difference in preferred walking
speed (10m-TWT) after a core stability and balance training
program in MS. However, Hall and Heusel-Gillig [44],
revealed an improvement in walking speed and other measures
of balance as balance-related confidence and fall risk, after
a standard balance training program in older adults.

A possible explanation for the insignificant change in walking
speed in the current work could be that walking impairment in
MS is multifactorial; as the lack of postural control, sensory
impairment, muscle weakness, incoordination, lack of
flexibility, spasticity, and fear of falling, that was not all
addressed in the present study [47]. Moreover, locomotion is
controlled by different motor control mechanisms and
promoting walking performance requires numerous elements
to be covered to induce neuroplastic changes. Hence, an
approach such as the task-specific gait training might be
a suitable therapeutic approach in enhancing in gait
performance compared to aerobic, resistance or universal
physiotherapy exercises alone [48].

Conclusion

It could be concluded that: adding the VRT to aerobic training
can positively improves not only the dynamic balance control
in people with MS, but also reduces the cost of adding
a cognitive task to a highly demanding balance task as the
ambulation. The finding of our study could highlight the role
of VRT in enhancing the central sensorimotor processing
which is recommended for further studies. Larger sample sizes
that include participants with greater level of disability and
different levels of cognitive impairments should be undertaken
to confirm the present results.
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