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Abstract

Multiple Sclerosis (MS) as a central nervous system’s self-immune disease can decrease quality
of life and walking speed and increase fear of falling. In this research, the effect of a combined
intervention program on MS patients’ quality of life, walking speed, and fear of falling was
examined. The research subjects were 30 patients with MS members of Arak’s MS Association,
age range between 20-60 years, with a disability score of 2-4, randomly allocated to experiment
or control groups. Subjects completed the MS Quality of Life Questionnaire and Falls Efficacy
Scale-International, and performed a 25-foot walking test at pre-test. After the intervention
program, post-test performed. Data was analyzed by paired t-test, independent t-test, and SPSS-21
software. The mean score of quality of life total score (p<0.001) and 25-foot walking speed test
after the combined intervention improved significantly at post-test (p<0.001). No significant
differences were observed between the experimental and control groups’ mean score of fear of
falling on the post-test (p<0/05). Because of the effects of the combined motor-cognitive
intervention program on MS patients’ quality of life and fear of falling, the program is
recommended as a complement part of treatment of MS patients. The lack of effect of the
combined intervention program on fear of falling reduction may be related to the construct nature
(subjectivity), and the nature and time of the program.
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Extended Abstract
Background and Purpose

Multiple Sclerosis (MS) as a central nervous system’s self-immune disease is one of the most
common neurological conditions, usually diagnosed in young people aged 20 to 45 years,
occurring more frequently in women, can decrease quality of life and walking speed and increase
fear of falling. Therefore, the aim of this research was to examine the effect of a combined
intervention program on MS patients’ quality of life, walking speed, and fear of falling was
examined.

Materials and Methods

Inclusion criteria included having stress and inability to manage it properly, being able to stand
without help, and exclusion criteria included having a disease other than multiple sclerosis,
disease recurrence during the training period, and participating in sports activities other than
research intervention. The data was collected by three tools: The 25-foot walk test was used to
measure walking speed, short form of "Fall Efficacy Scale — International” was validated for
Iranian multiple sclerosis patients, and Multiple Sclerosis Quality of Life Questionnaire (MSIS-
29) is a 29-question questionnaire, the first 20 questions of which measure the physical effects
and the last 9 questions measure the psychological effects.

The combined intervention program in this study consisted of 6 weeks, three sessions per week,
of motor training and cognitive training. The training program was designed by (DiBrezzo et
al., 2005) and consisted of 45 minutes of motor training in each session. Cognitive stress
management exercises were taught in a cognitive-behavioral manner in 10 90-minute group
sessions to control stress and improve quality of life. The sessions began with relaxation
training and the second part of each session was teaching cognitive-behavioral techniques,
which were combined with issues related to the patients' health (Sosnoff et al., 2011).

After obtaining permission from the Arak MS Association, identifying and selecting subjects
who met the conditions for entering the study, obtaining informed consent, and coordinating
exercise equipment, the researchers provided basic information about the exercise method,
stages, and duration of the exercises in the first exercise session, and conducted a pre-test.
Participants were randomly divided into two groups: experimental and control. The number of
subjects decreased to 28 during the intervention. The experimental group performed physical
and cognitive exercises in the MS association gym for 6 consecutive weeks, 3 sessions per
week, in a group setting. At the end of each physical exercise session, cognitive exercises based
on cognitive-behavioral stress management were administered. A post-test of the dependent
variables was conducted 48 hours after the last exercise session.

Skewness and kurtosis tests were used to examine the normality of data distribution, and
MANCOA analysis test was used to analyze data.

Results

The mean age of the subjects in the experimental and control groups was 39.14 and 40.4 years,
respectively. The weight of the experimental and control groups was 68.86 and 66.42 kg,
respectively, and their body mass index was 26.92 and 25.01, respectively, and the frequency
of falls in the past year was 7.14 and 6.64 times, respectively. Considering the assumptions of
parametric statistics, analysis of covariance was used to examine the effect of intervention in
the two experimental and control groups on the dependent variables of the study, considering
the pretest of each variable as a covariate factor. The results of the analysis of covariance
showed that the effect of the combined intervention program on the walking speed of people
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with multiple sclerosis was significant (F (1,25) =24/22, p=0/001, n2 = 0/49), so that the mean
post-test time for the 25-foot walking test in the intervention group (6.87 + 1.28) was lower
than that in the control group (9.16 £ 1.75). Also, the results of the analysis of covariance to
examine the effect of the intervention on the dimensions of quality of life showed that the effect
of the combined intervention program on the overall quality of life index (F (1,25) = 17.50, p =
0.001, n2 = 0.41), physical quality of life (F (1,25) = 13.94, p = 0.001, n2 = 0.35), and
psychological quality of life (F (1,25) =28.37, p=10.001, n2 = 0.53) was significant (Table 3),
so that the mean post-test quality of life score in the intervention group (77.71 £ 22.37) was
higher than that in the control group (76.71 + 27.43). Also, the combined intervention program
did not have a significant effect on the fear of falling in people with multiple sclerosis (F (1,25)
=28/37,p=0/17,m2 = 0/07).

Conclusion

The results showed that the selected combined intervention program was improved the walking
speed performance of people with multiple sclerosis. Also, this combined intervention program
improved the quality of life of the participants in the intervention group, but did not have a
significant effect on reducing the fear of falling in the experimental group. Insufficient training
duration can be stated as a possible explanation for these findings. Three major changes made
to our research intervention program: 1) adding a cognitive-behavioral stress management
training program alongside the defined exercise protocol; 2) being flexible in changing the time
of exercise sessions compared to the original protocol according to the patients' conditions; and
3) combining balance, strength, and fun exercises, may have been effective in making this
exercise intervention more effective. In another part of the findings, it was observed that
combined motor-cognitive exercises did not have a significant effect on the subjective variable
of fear of falling in the intervention group. It seems that the process of change in psychological
factors and physical factors as a result of the exercise intervention is independent of each other,
and the mechanism of change in these variables is different. According to Bandura's theory
(1997), "self-efficacy is task specific”. The limitations of this study include the limited duration
of the combined intervention of six weeks. Therefore, it can be concluded that the exercise
program is particularly suitable for such results, and that the intervention period should be
longer in order to have a greater effect on mental measures in future studies. It also seems that
a variable such as the frequency of falls may be effective in these results.

Funding
This study received no funding from public, commercial, or nonprofit organizations.

Authors’ Contributions
All authors have participated in designing, implementing and writing all parts of the present

study.

Conflicts of Interest
The authors declared no conflict of interest.

Acknowledgement
We sincerely thank all the participants who collaborated in this research.

= Copyright ©The authors Publisher: University of Tabriz



V¢ 1F+F 5le ) oylols F oy90 S, 9 eI o @d

Vsl piler Jl
Slomio V608 lg

DOI: 10.22034/mmbj.2025.65158.1148

oo slowd oOLB 3 i 3 g (b 301y S8 g 6T Sl 33 B 9 S 1 (oS 5§ U Niro il
oo 5 (Il 3o T S 30 9 Sl Sl 90 4 Wi
T b Copskdl alegh ol Mgl gl
Ol Ol Ol oy (S 5 S35 p oo aaSils (35 5 bl 5 e, pde 0 8 )
Ol SISl o 2555 pske 0Kl (3555 bl 5 S, 5l 05,5 =Y
Dl eSS (S p e ol&ils (S 0aS8ls colasl 5 h0 A3 05 S Y
VERENA T b VE Y ik fasl VETAYA g S5k sl VY /0 el s b

oS>

by 5 (S5 kS 5> S sl L5 o oS ol (55 0 ez s 13 pmilo 2t (Sola (85 s AS e 5o
S 3 P oy S (S5 Sy oS 5 U S U tag a3 358 OB S s Gl s o5l
23 0903l 5 Useslte b b o itas 5 3 Giean ol 3 S s s Sl S se 4 Ve Ol 033
o sl Yol caals U oa e Lol w3l o8 ding ST e s IS0l i se 0 Obbas ¢ o5 (5ol anal
Al olanst SRS 5 oo 1005 g3 a Golai s b 4y 5 Bl e s 53 S 4 Yt JISE s
3 L5 (LI ol S palido 5 et i AS e 0 Oy ST S Bal sy OSRSES S 503l g 3
VA wxin \ Jlasl 31 s s S 1l 1y by oy g YO Og030 5 oSS |y o i S g0 Ol > Mo
L S0 Sty Jebos g3l osliad U Laasls s plowl O g3l (S = S oS5 Ao Aol (adr
oS e S 6wl 5 P0.001) (3,5 6y S 05030 g 03 (025 035 8 508 xSobe A s SPSS-16 e 5
O3l 3l w3 pebde 09030 000 5 Sle 3 bl b 3 g (63 sms b 4 oS 5 e Cilaze « (p<0.001) S
i S S5 e Gl ol 36 s 4 (p0.05) s edalie (s e sl J S 5 el 0 S 53 o
03Ul MIS Ol les Oloys JoSio Olsie s 4ol s ol 355 oo slgdin o Sn g3l oy oy s 5 S5 kS 2l
i Zaale 5 (03 283) 03l ) ol b ool (S O3B ) 3 28 s oS 5 altte asl ol 5B e 3

Asb Lad e dstlhe pl Oloy e

MJ)JLKM‘ M}d 4‘_5«..«.5)3 4.1}-‘)»0 ‘L;/V\J) CM—Q«S ‘J..@) °|) ¢Q3t.9\ )‘ L}'AJ: L@dj/j J:-K

Publisher: University of Tabriz




T 3 on b)) et (g ot AL g (IS A oS i alblse 5l

PRV

Sy des e )3 Gaa |yl o Sl (655 0 s oKis Ll sl ol (olew & (MS) 5 IS Lo o
Bl lailt 3 2l o 555 0 0303 a3 JLu 80 B e Oll g 53 Vsams il ptldcnas glaes e Ak
ke sraals 2 Gy 5 ol DUl 3 e e Sl 0 5 ls (5 5le o) (GOIdeNbEYG, 2012) 5 e
S5O ) g s S glad sk 5 s laaiiy 555 5 (S5 o s oK 3 pas Slaand ) sl
SAS g Je 1 Ok 4k 5 Pl GRe p eae S JU! (ke iy 4 sl (Kallb, 2012) uas
slinke (Nationalmssociety.org, 2018) w s s w3 MKl e g0 glaailis el it e ladiKons

(Walton et al., 2020) ol 2530 Jl= s Oler o3 (solew o

‘Lbua"‘6“@%‘)@&ﬁ%)u&)a\)ﬁb&u>)ﬂa& fL>U|L3.j°3L;“€,‘Wﬁh4")J°}J&)<i>

D ge ahex 5 3508 Ol o3 (Van Emmerik et al., 2010) .S o i 1 sl IDet] Jlex|
sl SIS sl (Sosnoff et al., 2011) waes SLs of gladely 5 o3l 5 (gl opl 4 OLMas Lo s 00
dal, «s (Nilsagard et al., 2015) 5 5 o )Lal Oslisl & o155 o 3500 g0 40 Des O jles o 52 =l
slls sl s (Carling et al., 2018) 5,15 Wl 50l Su5 cutS 5 63 5,8 izl [2alS b enitons
oIB s g’g Jsb oy etd Sl Bl (J 8 05 S ij“ SAIL aslas 55 Oslidl agla lyls g*l)'ﬁj“\'i"“‘ Jed 5o

(Peebles et al., 2017) wsls ol 5, 6l 53 1 28 55 OLej

e 1535 (ST 355 a0 e 55 ISl oo 0 Sl 331 o &l s Olge 4 0ol 5l s
S 335 s SH5 s lacdla 53 ol Ll 3550 il e el (S i biily s e Ol a 0081 5l 3
ol « (Wallhagen et al., 2001) wib siis Joass conl b Slowr s G150 alo s bas S8 55 il
sls plasil 1 O and slcdlad U155 o Jala Oals s 51 O 4l w0 pils sk g O3l 5l e 5 s
ks Jal (S o JRalS el S slaplS 5 o, ol b e Lol 51 05 20531 (Ohetal., 2017)
WDalas Jrals (o) oy sl el p3 (RS 5 Sl (Sl s (Sien pia (Saest 5 pla U el
ADOU B ) L35 ey ol 53 O3l 3153 o SlediS b (LS all 5 Somly S glas SIS

Glas S (g 5 dae 3 SIS @il 4 e Kl e 03l 51 e 5l a0 el 5l ot @l 2024

1 . Oligodendrocytes

= Copyright ©The authors Publisher: University of Tabriz



A\l 1FF 5l ) oy)lols F 0y90 Sy g &S o ypd

Sy OBl 1 iy ol St (5 ma 53 1y 5 A e 50 4 Slne o131 5 550 (SeSS Ll ol
035 ciand s kns 0L Sllls (SCHOIZ €t al., 2021) sas 513 0aldl 5 0l 51 5 ogome 45 £5 % 5
oeaen (Benedict et al., 2005) ol 55 80l i go 0 M 3131 s Cotlee b a5 e S5 kS
L ) (S5 kS alS el (Sas ($olen B0 T e 3525 b 5 ISl Je e 4 Sl Sl 31

(Zwibel & Smrtka, 2011) as

4 Slege 3131 (S5 kS 5 03Bl 31 3 e ol 5 sl 3 ,SKhae p ra3s Al e ge ol e b 4 4z 5 U
Gos e dllas s (AKKaN et al., 2022) Jis ol lodis b s e pl 55 Sa b bl (g lew o
a Ll e 5 s o IS 5 s Sl ol go 4 Dlase 13 05l 51 e 5 (g3lome uanls b Ol il s duspllas
s 56 (Saebi, 2017) 5,8 i 5 eslinad 3,50 Olle ol O3l 3 o 3 28l (gl s il isdls il Olse
<t (Khanmohammadi, 2022) « .55 JSKul o se & Yo 065 Jsls 1y 5501 (kiS5 55 b ol jan Jsles
It b3 e 3Kl Ohle L3 A3 dSS Ll 3 55 8, oy 5 Dol 2 1) (‘)T S sl e 5 s
U 5 kS 3y oy Il 3 SIS s s s SelS 0 o a5 L5l (Abasiyanik et al., 2020) . Ss .3l
i el ol LB sl SO Ol a1 T Kodes b S <l o a5 sl 36 (Fakolade, 2023)
— ol Oloys eddantlis Jisy a8 a8 e Wl Cle 5 s KUl fudge Olew i lled )3l
A USs Jole (David et al., 2018) 555 o a3 S ks js lisils; Oloys O s ikl O g 4 & (g,
Hofmann etal.,) s, s jasle lalis; 5 Slos 555 55 Slais 4 pe 45 555 o Sl glacstlis suome
ol 03 3l el ol 4 Do Olay abazr 3l amslor sl 3 sl 5 (S5l 3 50 gl 0513 sk 41 0l (2012
s o bl (Kaczkurkin & Foa, 2015; Lucien et al., 2024) .ol osls cows & |, il o e
el o oslizal Oyl ) 03l 31 w5 5 S5 kS (%) oy 35 8l 38 o b S o jed glaaali
dslne oS 5 3 opl s> L (Flores et al., 2023; Sedaghati et al., 2021; Snook & Motl, 2009)

el &35 3 e 2550 50 S et b LS
Sy b S = e L Ddas ahass slaalstlie ol jasiia [hash anie s, 3 &5 ysb Olea
ol AU s 4l 0 S S5 e L S 5 S sl hagn S el ol

S50 eSS o ped Sladar ps ol 5 oS Ol el S 5 el 5 Ol (S5 iS5 s Shes i olew

1. VR therapy
2 . "Physical Activity Together for MS (PAT-MS)"

EmCopyright ©The authors Publisher: University of Tabriz



3 on I relagh (s gl ot AL 5 S50 (oS 5 alilus 5l

5 SL3 kS (Boely S S5 A Ll LTS sl gk dise il 4B 815 sy
ol dmalr 55 J S 0 S b Oga3l gy 5 003t b b g iedd £ 31 2y cnl Shie Olslas O3LSI 31 5
L3y S e Yo o G5 AL 528 e 5 Yomle o s b 33 Sl e go 0 Sl sl 31 iagy ol
sl 33) amasite Sy Chas 5 S el e sall el Gl jlay ¢35 MKl o 50 el ) Lo dtiSianr o o 5l oS
st ST asliyly Tl 3l ey 5 b3l s 3 (5 S smd has b s lolid 8T oo S e 4 (o g
Jedse @ B s (o V5 O3 A ls G810 055 8) U xS 5 Jilesl 658 53w sl j5b 4 oS

3l b e Sl

la Sy, 9 3090

Py oy U5 (a8 gy Dslinal Gl T s S pide g Gl pde 5 gt 2l ol g5 (sla e
Dy 03 8593 I3k 53 Sole 03,5 355 o3 s ISl e s o 4 (Solon 2315 ol s 2 ol 5 ole D5
OIS 3 g5 a0 50 Jsbo po andr acs 5l 2 00 8 5 sy by el Sl e c355 b 5o 00 S S
IR ARAKMU.REC.1398.134 wallas il sl Sl K55 oo oS35 inpty D) S e st ol

it IRCT20190715044226N1 of 51 b oleslls e S 0 cd S 5

J;.ﬂ},cQbkﬁé‘jw}aﬁ%&ug}»jij33)60)64{Q:é)ebuﬂdﬁajv\l‘d\ﬁc"ﬁ)cb&}é Yo byj'
b3 gd o aiS 33 4 S o Lo 15 (2 V) b Y0 Jsb &y s (S e Sased Ogo3] 0l 3 il o a3 IS
@G@ﬁ;j)&j‘JJ}S}@%&J}A}TQJA:!.J)J{obGﬂLJJL«U6#&%‘j&2)}%}u\3‘)§&66‘a)‘x‘

Mot etal., 2017) el o 1l Oge3l cpl Slos ol 5 2l 35 0 b sl 000 g 4 43l ot

ke ol o6 5S 05 59 ISl o g0 Ol slay 53 Mhalipey 3 " 05l (gual 1" ol g5 ks
el s (UAY) Sles Ll 5 (/48) Sas Slaes oS A (ilalsy Gl s Sl Jod ge Ol 81
LS o g8l 5l Sl owbie 5 Sl e Dsls el e 1 D3I 1 e 5 L S Ol ¢ o
ol 31 AV o ped S el Sl £ M a1 O " B Sl ) e 0031 O S 8" S

(Kashani, 2016) ol i osll 51 e 5 ozals glas 4 o ol

EmCopyright ©The authors Publisher: University of Tabriz



YA 1FF 5l ) oy)lols F 0y90 Sy g &S o ypd

Sl 5 Y4 sl s ) CMSIS-29) oy 55 JKl o 50 Ol sloy 0 goasns (S5 S aali o
TSP TS P DUNP-PSRSVIURE DU CUt I W U PYRCH e FIPJect IS ORI PR PUUPSITCHI 0 IS PG WO SRS
33 ol & Dlo Slagal 4 b e slel g sama 3)ls asgaly S (00 60 L) 438 0 VI 5 S
CoiS Sl s Slemr slal i 6l alide 53 Salg 3 5 L3 S e hs Ve B slael g Y15 0 S

Wl g 2l Sl el 5 S o Ol el cands an glanda aia \ ols fags ol s oS 5 A e 4wl
035 ¢ 8 Sl ol (S 4i3s 0 ¢ s el 4dBs 0) S Sl el 4d3s £0 Sde w andx s 5 oS
DIBrezzo et) lav 5«5 wus o |l (05,8 5 aids 0 Ll j3 5 Jols 5 5ou8 Sl el aids ¥ caalsl o
ada Vo b ol ot bl 4 il S e il Slused 5 () censn) A2 > b @l 2005
bl paasie plaialy g asdlae b ( SW5 CadS 350 5 il IS g 255 Do 4 ladds A
CLSSS o jed ol a8 s o 5T Saal (5550l U bsaadr (Y v gn) A o3ls oy g0l Kiassy bau s
Sl b e Jilooo b oS o o3ls 3 sl (ol ot ld (eSS adr pa 053 G335 Sie]

(Sosnoff et al., 2011) s el ys Ol e

Jsb i) ) go a0 S Sl el o Jlesl TG ol 0 03 s el ss ol 5 S = Ol a3 Lid
%ﬁ&&di)@-l}f))}bg&ff@b‘ACEMbj;\.«:dl&k.mrbn}lﬁfﬁﬁ)l{aﬂjgﬁhJLIS
&U)Zuubcuwuy&;}‘fm‘@b\\" U%' Jj.«\}- c\;wfjb)‘ﬁ\\’ (WA c%Jb.{:Lg.iM)J/\' G
Bryant CX, 2003) s, JolS' S > &als 53 o a3 plawl 5 o a8 Sl o ol A Sl

Lol 5 sl sla s gl Sl 5 plalid (STl Ol g ol -l el 31 5 gmee 3,5 51 ey IS planil g,

&:JJVGJ&‘JALJ‘)AJrbu‘&jjgjbjéd‘@‘li@l&w‘dﬂu}JJ‘}‘)J;MJ}‘a(&;}‘&)ﬁ&&wé

o);)bkgd_ébu Q)MMQKMCASJ&WM rl}u‘ djﬂ)i&}d@ﬂﬁjﬁ .E.w;.? C)L.i)».? LS‘J’"

1 . Multiple Sclerosis Impact Scale (MSIS-29)
2 . American Council of Exercise (ACE)
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