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Abstract

The aim of this study was to investigate the effect of suspended stabilization exercises on
functional ability, balance and fear of falling in women with MS. Thirty women with MS
were divided into control and experimental groups. The training protocol consisted of 12
weeks of suspended exercise that was performed for 12 weeks, 3 sessions per week and
about 30 minutes per session. Covariance analysis was used to data analyze. The results
showed that there was a significant difference between the experimental and control
groups in balance, functional ability and fear of falling in women with MS. Also, there
was a difference between motor performance scores. Balance and fear of falling before
and after suspended stabilization exercises were significant in the experimental group. The
findings of the present study showed that suspension exercises improve balance, fear of
falling and functional ability of women with MS. It is recommended that suspension
exercises be used to control and improve the motor function of people with MS.
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Extended Abstract

Background and Purpose

MS is an inflammatory and chronic autoimmune disease characterized by the
destruction of myelin and axons of the central nervous system and causes
neurological signs and symptoms according to the damaged area in the central
nervous system (1). Balance and posture problems are common in people with
MS, and imbalance, falls, and gait limitations in people with MS can affect a wide
range of functions, activities, and participation as well as everyday life at home,
workplace and community (2). Impaired nerve conduction throughout the nervous
system is associated with a number of functional disorders and syndromes such
as muscle weakness, cognitive impairment, sensory impairment, and decreased
balance control and gait function. Movement disorders may reduce the mobility
and level of physical activity of people with MS, which in turn will lead to
disability and movement disorders, as well as an increased risk of falls (3).
Nowadays, exercise therapy is a low-cost and effective treatment method in
reducing functional disorders and as a safe and effective tool in the rehabilitation
of people with MS. Evidence suggests that a dedicated and supervised exercise
program can improve the physical fitnessand the functional capacity of people
with MS without exacerbation or recurrence of the disease (4).

Materials and Methods

The present study was a quasi-experimental study with a pretest-posttest design
and was approved by the ethics committee of the Physical Education Research
Institute under the number IR.SSRI.REC.1397.346.

. The statistical population of the present study consisted of women with multiple
sclerosis referred to the MS and Welfare Association of Urmia.Thirty-six people
who were purposefully eligible for the study were selected as a statistical sample
and were divided into control (n =18) and experimental (n =18) groups.
Inclusion criteria included women with MS between the ages of 30 and 40.
Women with multiple sclerosis according to the diagnosis of a neurologist based
on the McDonald criteria, Extended Disability Scale (EDSS) between 1-3, and
with chronic debilitating diseases were identified through interviews. The training
protocol of the present study included 12 weeks of suspension training with four
levels of difficulty from simple to difficult. To complete the exercises for each
level, three weeks (i.e., 9 sessions) were considered. Thus, 12 weeks were
completed. The main focus of this program was on the muscles of the central part
of the body, the muscles of the legs, and in general, the local and national muscles
of the whole body (4). Subjects were given suspension exercises for 12 weeks, 3
sessions per week and about 30 to 45 minutes per session. In fact, the difficulty of
each exercise changed after 6 sessions of exercise. The exercises consisted of 8
movements that were performed in four levels. The subjects' motor performance
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was measured by the timed rise and fall test. Fear of falling was also used by the
Fall Efficiency Scale questionnaire to measure the level of anxiety associated with
falling during 16 daily activities. In order to describe and statistically analyze the
data, descriptive statistics methods were used and paired t-test was used to
examine the differences within the group.

Findings

According to the findings, there was no significant difference between the two
groups in the variables of age, weight, duration of disease, EDSS. Both groups
were compared under the same conditions (p < 0.05). As the findings show, there
is a significant difference between the experimental and control groups in
assessing balance, motor function and fear of falling.

In order to investigate the differences within the group and compare the pre-test
and post-test stages in the experimental and control groups, paired t-test was used
at a significant level (p <0.05).

Tablel- Comparison of intragroup effects

Mean and Mean and
. standard standard
Variable group deviation of pre- deviation of t P
test pre-test
balance Experimental 6/34+23/45 2/11+0/16* -2/6 0/001
Control 6/37+1/37 5/97+3/48 -2/5 0/6
Motor Experimental 1/87+4/21 1/3143/12* 3/56 0/005
function Control 1/91+5/38 1/9+8/34 3/87 0/3
Fear of Experimental 47/12+6/18 32/65+8/29* 3/3 0/001
falling Control 46/92+7/19 48/143/56 -0/26 0/65

Significance level p < 0.05

Conclusion

The aim of this study was to investigate the effect of suspension exercises on
balance, motor function and fear of falling in patients with MS. The results of the
present study indicate that the balance of patients with MS increased significantly
after 12 weeks of suspension training, while the control group did not show a
significant difference. In fact, the reason for the effectiveness of this type of
exercise is the activation of deep sensory receptors by exercises, improving
performance control and its balance, and exercise causes people with MS to gain
new balance control and balance receptors. Moghaddasi et al. (2019) in their
research concluded that doing a suspension training course for 8 weeks in four
levels from simple to difficult, increases balance in people with MS. The findings
of this study indicate that both flexor and knee extensor muscle strength decrease
in patients with MS, and there is a significant relationship between lower limb
muscle weakness and balance in MS patients (4). As the weakness of these
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muscles leads to short stride length and instability while walking, followed by a
decrease in balance. Therefore, resistance training can improve the balance and
overall functional abilities of patients with MS by strengthening the muscles and
improving the stability of the lower limb joints (5). In fact, suspension exercises
with unlimited variety in angles and levels of movement allow a person to
diversify his physical condition during these exercises as well as other daily
activities, rather than sitting and or in one direction or plane. Fear of falling is very
common in people with MS, and researchers found in their study that 60% of
people with MS who experience a fall are also afraid of falling. Performing
suspension exercises over a period of twelve weeks increased balance and motor
function and reduced the fear of falling in patients with MS. Therfore, according
to the results of the present study and the characteristics of suspension exercises,
we recommend doing these exercises for people with MS.

Keywords: Multiple Sclerosis, Suspended Stabilization Exercises, Performance
Ability, Balance, Fear of Falling

References

1. Balkan A, Salci Y. Respiratory muscle strength: Effects on functional capacity,
quality of life and fatigue in women with multiple sclerosis. Medicine Science.
2020;9(1):154-9

2. Cameron M H, Nilsagard Y E. Measurement and treatment of imbalance and fall risk
in multiple sclerosis using the International Classification of Functioning, Disability
and Health model. Physical Medicine and Rehabilitation Clinics of North America.
2013; 24 (2) 337-354.

3. Khorshid Sokhangu M, Rahnama N, Etemadifar M, Rafeii M. The effect of
neuromuscular exercise on balance and motor function in woman with multiple
sclerosis. The Journal of Urmia University of Medical Sciences. 2018;29(5):362-371.
[In Persian].

4. Moghadasi A, Ghasemi G, Sadeghidemneh E, Etemadifar M. Effect of TRX
suspension training on functional balance in patients with multiple sclerosis.
Scientific Journal of llam University of Medical Sciences. 2019; 27(2): 51-63. [In
Persian]

5. Sadek MT. Effect of TRX suspension training as a prevention program to avoid the
shoulder pain for swimmers. Science, Move Health 2016; 16: 222-7.

6. Dalgas U, Stenager E, Jakobsen J, Petersen T, Hansen H, Knudsen C, et al.
Resistance training improves muscle strength and functional capacity in multiple
sclerosis. Neurology 2009; 73:1478-84.


https://www.researchgate.net/publication/339766080_Respiratory_muscle_strength_Effects_on_functional_capacity_quality_of_life_and_fatigue_in_women_with_multiple_sclerosis
https://www.researchgate.net/publication/339766080_Respiratory_muscle_strength_Effects_on_functional_capacity_quality_of_life_and_fatigue_in_women_with_multiple_sclerosis
https://www.researchgate.net/publication/339766080_Respiratory_muscle_strength_Effects_on_functional_capacity_quality_of_life_and_fatigue_in_women_with_multiple_sclerosis
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
http://umj.umsu.ac.ir/article-1-4375-en.pdf
http://umj.umsu.ac.ir/article-1-4375-en.pdf
http://umj.umsu.ac.ir/article-1-4375-en.pdf
http://umj.umsu.ac.ir/article-1-4375-en.pdf
https://sjimu.medilam.ac.ir/browse.php?sid=1&a_id=4893&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?sid=1&a_id=4893&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?sid=1&a_id=4893&slc_lang=en
https://www.analefefs.ro/anale-fefs/2016/i2/pe-autori/13.pdf
https://www.analefefs.ro/anale-fefs/2016/i2/pe-autori/13.pdf
https://pubmed.ncbi.nlm.nih.gov/19884575/
https://pubmed.ncbi.nlm.nih.gov/19884575/
https://pubmed.ncbi.nlm.nih.gov/19884575/

08-11A uaao.\f“ uw)j).ub AR c)Lo.{b Y 0,99 ‘;&))subuwl.‘ao

g3y Ao
Wiro U3 30 Bghu 3 v 5 g Jolad (53 yhos (UG 3 (el DLy yoi il

ol el
T ot dilow ¢ ailg 3 aoguao ¢ UL jLd gw
boinn ) Ll bl po aél o oKl ¢ Sl pole 8uSasls (o339 pole 09,5 (0559 (STels 50 Letils )
(Jgoe

Ol cdng )l cdngl ol8isls o 2835 pale BuSiiils ( S > 6,50k (6 5SS Y
Ol eog )l anag l olRals ¢ 58359 pole 8uSLailS (25555 (S59052 58 (6255 ¥

Voo /WY by oy Vool Al+Y Jluyl &,6

Mo 305 33 bgas 31 w5 9 JOU g3 o S Ulg 2 ukad Wby 303 15 (uiy 0 pilo gy Sua
Jold (0 p03 ST 9 WD o' (02585 9 J 505 09,5 90 42 ol pl 2 Mo 0131 51 545 ¥F 092 ol ol &
b bools .o plxil addo ¥o dgus 50 dwds 1 g duds aw add o 4 1V Gowo @ Jdsi Ol pod
5 kos (o1 blgi (Jolsd &opej 50 310 (L ol s Jukoxd 94y 3285 (il 3195 Jdoxd (39031 51 o0 isius!
gl (iame 0,10 3929 J 5L 9 (o255 09,5 (e Sylolme gl ol ol syl (63 5o bgiu 51 w5 9
Iobiro (2205 09,5 0 «(ukad Wl poi 3l am g S cbgia 5l (wyi g Jobai (S5 > 3 Shos Ol pod (o
0l o ,5des o blgi 9 boiu 51 yF (Jolai (el Sy pod ploxil olo pLAS pol> g}y slaaidl o
S 5> 3 8o dgne 9 J 5T Heliiody (Hrlad Gl pod 3 09 o0 Sl iy o0 g [y ol ol 1,10

g odlaw! pl ol 4 Mo o1,

by 3l ()7 (Jolas 13 5o 2 lgi «(akei by poi ol ol 350lS G 31

1. Email: s.babaei@maragheh.ac.ir
2. Email: masoomeh.parvaneh@yahoo.com
3. Email: s.dastah89@gmail.com



\f’*ul.o.m.o)j).ulg AR o)Lo.& Ay 0,90 ‘Gw))ju.bub.mao Yoo

dodio

oo 95T g Craban 55 b a8 Sl ate (gealdgs g Sl (55lom (295 ol ol s len
5 e (535 0 (ot s 50 oSl dilale 4 azgi b g 05d oo atiie (535 50 omae
995 o0 250 1 b5 g Qe it (ol ol lew (V) S (oo slml ilidee (nae slaailis
SYMS ((Das b Olpnss (0508 ol cass ST ales )l palisee SIS
255 0503, slacadlad g aiS o sl Al YN ¢ it OIito (K ¢, liSodg5
A sl Slo S & ol ol Sl 59 55 SV 55 5 s (1) 3,35 o i
UrsS 5 Jobs oMlSin (V) ol (6 )lom Sl sl ) oMSie oyl Ygomo Lol 39 oo
oly ;o Cusgams g bgaw (Joluipae 5 ! mls slalinss ol ol 4 M o8l o oy Consyg
lacled o o8 Lt 5 ool w0 Slae 5l 03,5uf b Wil oo ol ol 4 Miee ol 31 o 028,
Ao, YA wies oo lid o iaghy (V) aos J13 50 cod 1) assls> g[8 Joee s )5 04039,
Pl jmals el Jolw il (F) wlaxlge Jols islas IS b (ol ol 4y Slie ol 3
sl Bl aies co lid Oladllas (B) 048 oo oLl Jlas (iol58] umen g Slgl oS (50 Slos
Mo Ghlow Sumazr b dunlie )3 45 (5 9bas Wgd oo Lol jlrs ;S Dlads & (ol ol 4 Do
o8l o oyolidl g bgiuw (V) Cuwl iy (ol pl 4 s 01,81 jo bgius gouls o Jolas Pt o
aglie 15 el pl & Do 313 L(F) ol T oDl 4y bogy o Jslcs 0 s 51 ol pl o s
Sles & s & Lyt slocl s & ity g o (S s iy wplls o131 L
S ailazslep ol enl yo bsiw » S5 Jelge (owyn 4 (Sl laghagy aijle L (Kb
oS ilug jloolaiwl g odigy yian ol plecliss jo Pl Slgl ccams Jolas dins oo ol
oy ol dalllas 5 (FY) aies e Ll | bt jhs o5 aisl else sy alys o
Glocadles plxil 4y Jol8 538 09d o s &5 Cesl oads iy yai ol Gl S Ajedy b
Tohlen 5 bogiuls 5 (VAY) Tospezl 5 095 lagiash @l (FA) aild s55 pamd
Col ol ol as S lo po @M Fals Sl ol 5l 3 5 beie wims e (i (Y41 ))
ool plisols oLl s Ygane cliae (Sid 5 ind «Jobss il i1 0 S o aals 5 (A)+)
OV )l ol pl & oMl 3 Shoe 2 Saiir (6550 Bdle (l a0 3155

95 38 kee VST 5l (60 b (orae piun Jsb )0 (orae Solaa o PLSTCdd> o
5 ol JyuS j0 rals g ows OB (Sl OS] (oMae s aile ol ,aiw

1. Kalron & Achiron
2. Matsuda



) el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

plisls o8l ass sl cwdle (1 5 gl « &5 > IS e ((VT) sl LS 1 jo (28 oy o Sloe
(poandS” JU (slonicS dg0une 3 oy ym gimel (59,10 &b 51 ST ol sl onds asliss il
Q) axes oo olis cute (2STy T 4 ol ol @ Mie ol 31 5 oy Fe Lass Lol g oo oy
35 ol pl as Mt 81,81 Slows Codlad mhans 5 S o0 alS cely conl S (25 > OS]

OT) ab wals e jiion bsiu b (izmes 5 (5, OS] 5 Slgl 4 355 o5
5 ool Gl g el (63, Shee IV alS )3 S50 g anpanS (oB) (Sleydin yeS 0j9 !
eolais ] laasl a8 canl )T 51 Sl smlsds g, oo Lo 4 ol ples s ol isulss s e
O Ty ool pl a See o3l 68 Shas wod )l 5 Slowr (Solel wiilsi oo (5355 )l oo
(8, 8hoe Dl yo3 pladl (Al 50 g 95Ky, (VF) widie dgne ilem 398 b s
oty (g5 Al L 1y (ke a1 135 o 55T L e (55, o35
55y Sl o ol S ages ol (8 s lgd 5 o J 5 a5} (58 Shae Sl a5 on
sl Hlew a8 )l o8> Sl g baadSS Hlas sy [0 g alive ( SoKer Jol 4
e wigd el Jlegy Jld Sl b g widl 4ty 58 (SIS ST Grioren
695 3, 5kee Sy pel jl Slaiges (Sales Sliy po3 (V0) Cetls winlys JLis 4y (6 ytian 5,135 5]
gl o ploil (59! Saler laan) Sl jleslatnl b g Lgy Comdg jo a5 5 ,labl Zolaw
~ras (Soples Caliiul «D)a8 drugi jlateds 4 Wiylai g STl oS Bl el 0l
3 S el Sl el i Wgd oo o3litul (535 50 Ol 5 Ol s piySllasil (SDlae
(St s iy slateliys 1o ol on Ly (hales Sl a5 ol pliy ot 55 (sl 55T
Ot 5 (sieglio Sl 05 55l b ks i a5 V) 0 15 @ ol ks oot 9
Sigsesn oo 42 bl ol (55, (stostie Sl a5 5 (1) WS iy o o (glosect
(o255 O, 5l eet bl (5958 Jlie y0 G (g Seaglie Sl eoliiul b yes oS
csheles Ol a3 @rsdS Slalllas bl ) azgi b wsd e Jols 1) Labe wiz 5 glamionis>
alubl s lul zshe 5, 1) 6550 &l DBlas (655 50 aiaonld Ol el b annlis o
ol &8 il Sl ped 5l sslatal b ol > plosl (V) w8 oo Jlad (6 s Lo o0
o ol S g Gl 4y (e s 5 S e el 0 b sy 5 9y S5 4
Wlo s o0 (Son 0l (r g 49995 Ol S ] (59 4 dtnly (oglite Dl 73 sLlje
1 ol yed g9 cnl Gl (lgiee (Jols Dl (0,5 LAl L L o &gl i L .(VVANP)
(i D ygu0dy o hadad Dl pad ookl ley o L(VF) ol ioli8l ISl a4y cole
Sl yoi 3l sl 5l (o (e ouae (Saalen g 05800 4B )5 )15 4 4z LSy 5 Scales



‘f”om}s}-ﬁb A B)M dY 099 s@i)})’ b'a.bul&"hn VoY

Jbl mlaw (55, Joles e aiojls o O3 slwl 6l 5 Ol o ol cogdleas (V7)) ol adss
O F) aid o9 1) (Gae— cvae phuass 835bg0 (5lu Jlad 5 (Saalon wilgs oo azmi o riun]
alo las sedls ol 3l ades Sl yed Bl cwyp b glaadllas jo (Y410) 'l yge 5 ST
S 6 g Jol a8 celiial aia VY oo 4 sy iy g [l 5o (Sl Sl o3
Al cpl 0> gt 10 (V0 )) o)L 5 cwaie iomen ((VA) wisn oo Sgugn | oL, oyl
Sy ool ol S oot 3 (59 Skee ol 3pugs el irbes Sl ool 45 tinpe,
SN 5 Ui 2ol 5 g0 sl ) p3Y oSy Sluyed Gl sy S5 4 (V)
Sgnt |y (mac 3, Sloe Wilgh so (o yod loalSloe dnwgy a5 )0 )ls ol ol 4 Mo o) jle
5 Sdys> (VV) o5l r"L’ a ool el e plilas jo 1) bagyg)e8 ol vl anl ) 5 wise
ol shlo o3l (35,2 o Shoe (e~ crae Sl a3 3T @ 053 gl 50 (VTAY) o lSen
AT b oo dgrte Sluped I b Gl (55,2 3 8o wisls lis g wilo ol

pl 4 M S8 (G35t & S5 Sl (295058 5 e (Sloye Slrogd I S el 5 4554
onds plosl ol ol lloy yr (heled Sl yad BT 3550 30 (gl paiz (5SE ez STl ol
4295 b Sl oas plonil (ptg (60 Shes (Ul g by 5l 5 p (Aelad Sl a3 51590 50
2 Slow ol pFeiz 2l men 5 ol QIR & g, Glnl s lew nl Esed Sl &
Sl pod 58 ol 1B wlons 0Ty a5« gy ul 55 e S (Fij coinS 50 Shos
S (o2 ol pl 4 Do B 31 50 bogs 5l w5 g 69 ,Shee Ul (Jolss 1,

B9 9
oled & g 39 Oplomrosilote b b el gl el Al
Golel drsls o, Soucan s oKamgh M| ALeS Cugal 4 IR.SSRI.REC.1397.346
Ol et (it 9 ol ol (el 4 oaiSanz e ol ol (65le 0 Mie 015 ) 22l gy
adlas 45 05,9 dayl )l a5 85 Y8 oaiSanxl o ol )les 51,05 VYo o 5laiols o KA Ay
Sl g kel ges lgrear aiadan & yg0a dadllas 5l zg,5 5 39,9 Hlae Lulwl ) ails |,
G axgi b oy yed Sluds o jeas Gl g addle ull i o Solas e & jgoas Lmujoyoﬂ RN
38,5 18 GEVA) (2525 5 G VA) J5S 09,8 99 )3 o5 ()15 0 el 5 59, «Jone
40,8 Ol (Jlo Fe U Y o oo o) Comdz 199 3150 (ol Jolds dslllas a5 04,5 slo,Lize

1. Gaedtke & Moart



\o¥

el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

oo g o Gl lem 0 4 Mlsas ¥ -) o (EDSS) aisl S Jlgb consg
Sy emme (Ad oo (aseie dlas 3o,k 5l 0550 cpl) all 5 b plie a5 oaisS lesls
Sz Jore ALl o ppon alicals) o8 JooSi 5 (53555 Slased el gl prass

a5l e St sl Jsb 5o e gogesl pud o)l g ol (9,5 9se Juld 5 adlllas
Sl o3 dslol 5l Bl il § (59 DI > plonil 2 S5e slas sl a0 Ml by pod 50 Jlgie dud>

W, 90 WD plae IS 4 L8 S0 S 05,5 51,85 a igeil e 48 S SRR 5o jea>
Jods 4y 55 90 5 o o)l s 4 5 ) (255 09,5 51 Aw g (Ogeilm 4o Sunt Jds
VO 5 JyS 09,5 51,08 VO 4 bogs e gloools coled o . wbuds Bis ey 5l (Sl jed [0 Saus
393 8y0jg, ol plxil 4 Baw (pl (o 0S5 095 ol Julodisa o 025 09,5 Sl LA

RS

SV saSdnx] e ol Bl slass

30 0aiS S b Hldbgls IS slass

AYE g,

U5 09,5 (goge3l olass

S ogesl i

L53a9.oﬂ A B> g dl>las pue

i

2 0993l om sl

A5 ND S 5,5

ol g3 1o gmic) JSUo

T

75 09,5 ($3g03] Slas

P gesl i

Bdo g gades Sl pod aan VY

g0l 4 s

i

2 0303l sl

AN (025 098




‘f”om}s}-ﬁb A B)M dY 099 s@i)})’ b'a.bul&"hn \o¥

Syl g Dby el Gzl game Beed daaeln &S ez gs dedr G o adllae 9,0 51 S
21y AlBT &bcgls) p,8 BaiSes 1o den g o ools mudgs BauSes o gl Joa
S 5 I ccdbgls Lawgs aslllac 5l 79,5 g S8 15 a5 gy 00l 0 SU p 3l jo .ais S
S Sl B o b ey gl omoran ewl aileyzee Mol iclbgls Sledb] Lan g ol
OMES 7S gl o5 Sl 4 Gl5 o0 polo gy slaudgase sl dales jaie (85
o Ll (hlem (238 w3, 335 HaiS S8 eizres 5 BOLS S0 Sl 9 o>y Sends
455 2 Byan il g aeai i |y 055 Aljy) 5 Jyene (258 w3 05wl b dogesl oS
Bras 4y ol alulgs ol ol a4 Mo o8l 51 ioren wiS ey oldE JeSe g Slal slis
s delol Koy jgiws Gub 095 (slag,lo

o3 ol

039 (soglie Dl pod Jald 5 Zeol Jlall o (55 (Saglie Dl el I 5D (elaS DLy e
2 o)) Shats sz g Glamaoaiz (oS 5 O > 5l eei AT Conl Al (59,0 Blie jo
S sl o &5 ol b ates ey plail 93 5o b baplail 51 (o @l s (b 0,5 o0
OFNF) B9 oo Calos wilond 1Some chiis by lss (55, o VL o (glalai 4y 5 5 5,15 sles
5 ool 5l (s s ez b gheles Slisyos atie VY Jold il gy e SSSs
o 45,5 Sl 8 ke & )l L athn b 2 Bl 5 085 JulS (sl 05 e
23Las oy (535 5o Al blie s adly el (ol 55 a5 o ] 5 4288 VY 5 ol &
(b Calitul 5 & )08 Sgngy Bua L aS 39: o S5 Syl 5 (290 DA S s 5 Laly
b Mae- orae J75S 5 dee o o Saalen (JolsS (o Sundg S5 (655 0 Sl
ad> o gands aw abe o ale VY oas ) ol Ol e by Soge;l (VAN ) Canlons
1 EUCTRUACTRON S5 G VRSV PR S SIPTLV-I E SR VA KIPY E S IPF-IE- R0 JARIN | I iR ES
plsl o Jloz 5o a5 Wog &S, St Jold Ly ped 08 (o0 S oS 12! Sl Al
el Sy g ool Sl 3 (a8 S oS 05 slaisTA Dl el i 5 () 85led Jgaa) wad
Sl pad 51y 52 Gyed Al g hn 4 g b g wdioe plal ol 5l 2l Cunsg o
BUIS CRRUT-SUNP VUL SEE -4 LI P N K INGIUWIP RSP DR 1/ (X W I I AT BRSPS
9 Ll LED S pognl (155959 Soynndls (ALET &8 52 g 05 oo GBI Loy o3
el o ol (5 o Sy YooY Sl e (sl 1055 n oo (L5 05 LD St
oS 0 Sl BLE 6l asl jhe 5 S ST g Sl OS> a4l o
P Slp (S A2 )3 9 Sud (pizmen Wl A I 0 ) Y e 4 Coltl o]



10 el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

Al yo o Sk lgieas ) b Al e ool plyisas ¥ 5l anig) iy Al pe Loz (b oy
sl et L ol yon ISS] mhans b SLa5 Codgn ool yed 0 Sul il ogdle O (el
OF) 0l e 30 TRX laains (38,5 8956 5 oy

ool Combg iz il oo ploeil soling] Sl jo a5 Sl el (S 6l roobin] Cansyg
s3Il 5 s5lge slaly b oyolival (il a5 CoaBse 55 (polivnl il iy a5 JSCie B ool )
Se 59, oolaal 5 b SG 59, Gobiml sz w9 Sdx slaly b bl Gl laails (50
Srele Ve opsd S 55, 85 LB LG

dilaie Loz 4 OO Jlasl e 4 o 5] b by (St o] 5] by (S5 Carabga
B lez @blie 51 So 2 ;598 (85 )18 Camdan alal (i yeT 52 (S 250 0D
Sglie Cilus o K5 b oy 45 glagsly Caledys 5 oM Jlasl A b gy Alold 30 (S5
@ J8 8 e Sl a5 oo G W &gl falS b o &gy Jeol ol 22 S0 & jleas 105
Sy b (aFd Azt 9 958 00 0y TRX (650800 Jb S (o0 o5 > ST o Sl 1>
el G0503] y2 a3 ulul 525 (ayed o b el TRX (slaasy Jobo aiS oy (55t
g ol Jgbo ol iy a3 5553 Dl a3 slyzl (sl Sl Jsb ans Gulel (ol e
s ) wily sk 5 (515 a4l b TRX sloaios £l Lawgio Jsb (508 b TRX (slaazoss
o Soge;l 5l Bl yad ploil NS 0 (o) gebaws 51 YL e il Yo=Y e B TRX slaaiuws
o 9 JUB 1) o (635 e Al D3ae sl w095 iy sl ) Bg5le (b 45T 0l anulys
iz ab 35T LIS > 58 o sl olgen (pes Jsb o anS T, oS >
o s (oled 655,13 Jals (s 385 )18 o Condg Y 5 SISl OIS > (6l 2 plCs
PR 0B yoT (g yod Dl Jsbo jo ol S 05y jebas pedies Slil) o L B 5l o
Tobw & &5 > goila) 958 4y ol L 5 sl L 5 |y 0 09,8 lagosel SIS
OF) () 5 )leds JS) 05 LalS 1) b yioskes ol po 091 ailys 4 s 00l 5V



VPl 9 3l (Ve 0 yloss VY 0590 ¢ 259 b Olalao |34

e Ol poi 4ol 2 Y Jguor

slaasia obej
Sy ) (TRX) udzi Ly yoi

R3S asl
LESER (T
\-Y-Y A Y Oils y a8 Condge jo a0 FO o)L
f-0-5 A Y 5k als e 530l 5 s3lpe slaly b az,s FO sl
Y-A-4 A v Sl o &y g Sz slaly b az 0 YO 90l
VoY A v LSS 59y oobml baz 0 ¥O gL
JLS S e
. A v S5 59y oM g bcews by 1L 1S S e
fos \ y S5 59, 0N 0o Ol 5 e 0, YL L 1T S o
V-A9 A v SO G058 a5 SiS (g9, ecews il 3L LS S pen
VWY A Y ) S
S 59, 5 OX 35 Iz g lacews (3,51 VL L 1S S e
SISl
\-Y-v A ¥ 1 il e 85l (65l9e (slaly b ol
f-0-F A v Oy 9 sl sl andl ool 58 L LSS s
Y-A-4 A ¥ L o L s
VoY A v siasiils Vo pgd 69, b S b il
V-Y-Y -
Liwws b 0, Kiws 50 1o i) oo Jlas! alali Coow 4y Sy (0905
:_i_: A Y el als bl o o] s Glay s o Wl o e e 4185
T 20,5 sa Eorh CanBsa & s 5 00 (3 420 U+ b lagg,|
bl Cansy o oy aSTal
S5 s, bagil g laas rals 1B L oy pasTal
D=A7=F A Y 69y Lol als 5,8 5 Sas (g9, 5l laJaS” 9,8 il b oy paSTadl
f-0-8 A v s
V-A-4 A ¥ o Bk 4 lagil (228 9 S (59, 5l o JaS 9,5 il b oy oraSTad
VoY A v gl oals J18 5 i (g9, 5l LS 9,8 Wil b oy S sl

S5 (89,




-y el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL
Salai Ol yoi a0l -) Jguer Aol

SR s 9 (TRX) gl b
oo 4t

solr S

V-v-Y A v b bals (poe g5l g s5lse slaly b (oile (aSUS

f-o-7 A v Sz o2 & g S glaly b ol asls

V-A-4 A ¥ Oy o6 CuaBe yo (il (2SS

Y Ay o o ity slaly b ol (2S5

b g e oz

69 e Caoms &y Ao Gb 010 s g LIS jo Caws S oo I8

\-Y-v A ¥ S

f-0-f A Y Wle gl o5y i 5 Vb 5 LS, o ces 5 ool 1,3

Y-A-4 A Y e Caow 4y Wls by ol w5 OIS, o Cawd 50y pols )3

IREA R A s S5 s,

e b o e 5 Vb 5 OIS jo Cews 93 ya (0l )8

e 4 g @Y

V_Y-Y A Y il O )oody e 4 5, @Y

f-o-7 A ¥ Osrer Byb s s 4y g, Y

V-A-4 A ¥ J5ls G,k &y e 4y 5, Y

YoMy A v JF15 5 s ik 4 e 4y g, &Y

s S

VY- A ¥ lasles (5, by SO

f-0-8 A Y Loyl (raSTa b oo baseles g5, siksd OO

V-A-4 A ¥ s g sl a (o lug L olyen laaels (g9, (iles SO

Voo oAy A ¥ LSS & st baasls g5, sheles SO




\f“ul.o.m.o)g).ulg AR o)me\’a Ay 0,90 ‘Gw))ju.bub.mao VoA

I 5 S (55 U (52818 51,3 b 1,5 R yimnd 1il) il liy o5 (5121 33 - JSi
T S )0 oabzes Lgil) g (e 59y ALE (P e 8l blews 1o 1L (59, 5l N (50,5

9) @Y 3 tlhacle (g9 (Hlai SO iz tlagjl IiS 9 ST (59, 31 S (40,5 Wi L ) (STl

(Gl bailis (p e 83luila 55190 Lol b OBl 6 fpuiiiune & )god cds 4

S5 03l gz

Sy &S L VAA Jlo jo a8 conl Jolad (5505000l gl paslis ably,o 15 Jolas 505

ol sl il oolatwl s sbig g Lawsl Jolw iomiw gl yols ddllas o 5 0l olb

oolidie S ol ool IS Sbusg o goge;] s (S 5) sadoslaiwl ulibe 5,50 4o laml jglais

Sy ool (Vo) Wloas Jolss o jlao aS 0,5 glayl Slhlaw jo Jolss 5 ,.505l0l 6l 1) Jobs

Cowl adlge gy Jolss @m0 jo .l (ailyg, (Saiy jo Jslaie slacdled Yoeno) oiul VF Jolss

sauponlis ae jliel § Gl Cursg baumolid ¥ olosl londs gunilil F U jas 5l as

20 D9 oo dumlme 3,8 Joles 8 ped (o] VF plaul 5l am el Goge;] Gglhaal L condg

Wb Ve B YY o sleel STeccol ol oobdl jlas il Yo U jao oo 9,8 Lol 457 550

el o5 L8 Hlas il OF LYY sdslciwoas jLael 51 g ol lawgio opolidl Has



-4 el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

O 6N g awd b () (Jame sue g ( ATk el wlidle cl )3 esliiulsyge filug
890 pley 092 (59,00l sl hae 5 )lgen (SLAS e gy ¢ agis S il e (Foled awd
S0 (galy Joles «alh OF -FV (60,8 sLanl STcaol ad 3o VO b Ve ulde ol ploil (6l
bacposlias T VY o shasl S el 1S ol bgaw g 0,38 ol Jolw ol s 5l ez g
O el S ol po g 0yl 8 lawgie am j0 0,8l bgdw Jliz! g cnl lawgie Jobss
(YY) cwloly s 0,8 cpl jo Jolw ols caws 5l g Jle bgdw jlas 9 o5 Jobs &ilas Ve —-
&5 el 1127l ailBes ez slapin] o obL g /AA plp S wlide o] e SLL
(YY) Gl oo (155 <188 ol #Ls,S WTL Sg)0

O35l ol 5o w8 Sl ogle; &8 > 5 (sls r geil Alassas il ogesT (5 3 Shes
Gy Ay Cemdige el TO oS erti qaily b (Jyens jlodins Juio g5) (Sogesl
e Sl 158 000US jastine s Sl g e (9 Glal @S oS Jl o ol e 4SS Juis
O35l 9 09h il (Jaro (5 5l ST, €9 AlS Sgesl aSl Lhomedy ab oo atulgs 358
plsl Slp (o0 SoS s planil leiiar ) Sl pod Cosdlys i 3,8 45 (550 )3 e plxl )
w5 sy Solie shaism ol (] (ol b 05 o8 lolye 3,8 e S Sigesl 4 5
S yrann ;3 a5 (e 93 (035 593 e Srme 09,5 (b Jie 9, 5l pad
45l s p aS ol 4SS g (Jaio (5o (el (S A e (RS Oy 0l ALLIAS
phae GloalE b g renl O jgods Cauilgl g0 0,8 a5 090 s> byl ol ce s ol oo dls
oo plomil 0 h iy (Slaog S O jgods Sl a3 (nl (V) 09 o) (Jgene 5

55 s 5,551 5l (i ,9) (958 55 a5 i i Lol 5 5
ailyg, 5o b Lo se glacadled anl gy ol ol oolaiwl aljs, codled 1§ b bgiw b s e
s ool 03l (5l 355 3 1y Cenl bai e (T) AT 4 o elotal sloclub slasl 5
Shazels 5T IS 5,05 5 el (5L 1,55 6l ¥ 5 5 b sl 1) 0,03 ¥ a8 10 sl 1,5
bl Hskaieds sl iew n cpl el bogaw 51 o 5 lee BaiasLlid Vb & il £F NVE
5oV iy ) ol @bl s @ls)y 565 OYAY ozlss) Gl o oS onds ()b lasalls b
() Gl 00 08 0 IS a0 55 ol ol ol yles (81 e (YY) ol 00 0591 5 JouB LB (< /AA
&l doml ol eolanwl aog Ll sla g, 5l besls g lel Julogas j2 g canogs glated

)‘ laools JJJU )9.]4.'.‘044 A oolawl ‘&L‘j_ﬁ)""l""’ u}ﬁ)‘ )‘ osls (':’)9_» O°9 (50.»...‘0 r
Sl sy sl g (P< 1+ 0) yloline hans )0 (305l A1 S5 b il lssS (505




VEee ybiunn) 9 s P 0 lo MY 6,93 (o) 9 b lalllas .

32 VY 850 SPSS (gLl 13810 5 dlasgas laools .os oolitl (255 (5 (9051 51 (29,5 (350
Al aid)F b s p<e /oD (g ol mhaw yiores S0

el ™]

Lol ol BTV 8)lals Joo 10 S5 5 (25 loes,S Glen Dledlbl g Soy Dlais
gl EDSS (g lony Do cyg 0o sl et 0 T 3)led Jgaz )0 09290 slaatily 4 4z g L
Oge3l (P> o1+ 0) axils 8 Sy Ll yd 55 05,5 90 0 5 Zublai 0529 09,5 90 G (5 lolins
8o 9oz 50 53l 1 S L gail g Al e 5 09,5 50 duilite sl (il lgsS Jelos
Solay gt 3l yuyi g &5 > 0 S (Jolas obj)l j0 aws oo lis gl el ool ool Lis ¥
2,18 3529 Sy 9 (0275 09,5 98 G 5ol

ool ol 4 o (ko (Sl Olasdo =Y Jgu

P S J S o o
VO VO 3
-15Y YOINYEY/YY YOIOVE-NY (JW) o
- 174 109/63£Y/YQ VOA/FYEE/VE (o) 8
<104 SYIASEY/AA SVIFYEYIYY (5 9k5) 039
- IVY VIAYE- /P4 VAt /-9 EDSS
- 150 \WAEAVIZ YIVEVYE Solow e

o9 9 oo (olilgi (Jolai y (Hadad WLy pod a5y il 51955 ki g LS A Lo -V Jgu
ol pl 4 Mo ()63 50 b

1831l P F i @b o
If5 NE e (305l i) a5 -
VA cfo oo Ya/FA 05,5

BV oo YT (905l i) )5S s
-84 foeet YY/Ye 05,5 7~
A o FOIYA (05T i) )5S e
AVE ofeoe® BYIYY o e

P<+/+d s,loban gl *



" el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

9 75 05,5 9950 Useilm 5 gl U e dslie 9 (29,5 00,0 SSHE ow sly
Jsoz 5 a3l ol ls a8 a oolicil (P</-0) (5, lobins s 4o 255 5 oo 5 U5

Sl 00 00ls UL.,.; ¥ E)Lo..i:

2955095 35U dlio -F Jouo

Slpzil g (il Syl g (ailae
P t Sl Slxo 09 i
o33l o9o3lie
ofe -Y/# AAREY AN ZIYFEYY/SO =7 s
b
Q4 -Y/0 B/AYEY/SA ZIYVYEN/YY Jyss
CYRRIA AWig VYR Y VAYES/YY e
i S 0 Ses
<Y YIAY V/AEA/XE V/AYEQ/YA Jpss
ofe Yy YY/£OEAY A SYNYESNA S )
) bgis 5l 5
« 170 AL SANEY /20 fr/avEy/a Jyas

P<e/ed ;lobno glanw

5 S5 0o (Jolss (koo (225 09,5 50 wd oasline T3 jled Jgor bt 4 az s b
03,5 19 45 Jl o (P<o1+0) )5 0525 lolins Soglis (y303T 5 19051t 5> bgias 31 o3
(P>+1+0) a3 sslice (5 Jolins oislis' S

S5 4R g
b 5l oy 5 552 3 hoe (JolsS pr hele iy a5l gy ol gy ) Baa
ol el e phle Jols a5l o Sy ol gl gls S ool ol & e (Lo
D9l J7ES 09,5 a5 Il ys 2l aldl (s )loline jeboay (st Dl o3 aan VY plol 1
e 5 Joles 1, (taglie oy yos azin cutia 51 (V) ), g 55615 ol i g Jolins
lag,T (V) win)S ssalice Lo ol Jobs 4o 1, (glabasdlo LB b pigy 5 izt ol ol &
@ Mo o3l 95 9 313l bgi o (e falS )0 ade 6l (Jolas Sl a5 wis S e
ain Cuid 56 wyp 4 393 L 4o (Vo 1)) (L) Kes 5 comld (pizmen (YF) Canl Lol gl
s cpl 9wl ol pl 0 s (U5 Sl (GMde- crae DLy pod il an atin ja g

1. Cattaneo et al



\f’*ul.o.m.o)j).ulg AR o)Lo.& Ay 0,90 ‘Gw))ju.bub.mao "y

&5 onl (o2 o (@Blg,s (T0) 098 oo (hlowy Jol Sgute Sael Sl yoi 0l 45 Wit
el o1 ol g 1zl 508 sgupe «lis o3 5150 hae cws loodi o5 o Jlad Sl s
5o 20,90 Caws Iy oz Jols S ol pl as Mie 01,81 845 o el (o3 cogdleas
ol 0gm ragh 4o (Y019) LSes 5 cwade (F) wuS colaiul jign 095 Jolss sloows, S
@ oolw l mdaw Hlez jo e cuie Gow 4y ads Ol ped 0,90 S plodl 45T By Az
yol> Lidgh cgwped YS alezl g co el pl 4 M 0,81 o Jolas iol58l el (JSio
oyl JSGgp Slanl 5l Sbiss slail @ilac Cosls a5 canl (] 9530 la g glaazil b
S92 90 S o (plel yr el 005y o ioghs (pl o caball)l o e sladasly g pol> iegh 4o
O F) o,ls 5925 Jlobae (bl )|l ol ol jo Jols b Sl plail Ollae cans w9 Wb o0
el o JLis a5 (38 oy e 50 Gl 5 o8 Jsbo (26 4 DLae (l and 45 (5 jsbos
Sonr 9 Sle ool Byb l aile e (eglie Dy ped (nlplh (V) Sebie yamie Jolss
ool ol e ol (69,5hes sla Ul IS 9boay 5 Jolas ¢ Slbios plasl Jolae (s Il
0,8 4 S5 > ol g agly ;o dgumel g4 b gidad Ol yed caly,e (VEYY) wiicn S
el ple wile loyes pl plil Gley jo |y 093 Say Comdg a5 w0 |y Kl oyl
Iy lyme OMae pls oS ,0 doan b oo G 0 g antd Sl 0 aSOI B oS £902 05039,
ka8 (gl Canglin cwlul ol ds olul p Rdad Sl pas (B, 51(YA) 000 (3 03
5 (55 g 5 5 5550 o A1) (5l (ono) i &0 o % gl ol gl
G s b bl ol iasloads Ly (OB Jlasl Jore 4y Comd (3 a3 £5,80 CorBge) Jouily
Coadge el (e & S G Ayl iy Jlal A 1 alols Gl Jold 958 (o CinBse
5 aglie ol 4 (gl oS G (39 5l ey 6] b 83lsl 5 JE S e Condy gy,
shyzl oS ol Jlaz 5l oS0 o b Slo jod ol ioren (V) Sgd oo 8,5 L5 @ el
Gawdw Olo e gl (shatodiz i LSS Ol yed sl el slacaesy o (el
Ao S5 )80 5 (Qlejen ssba Wi ,ee 5 Jig 8 (Jliurle (55 > gl aw j2 53 (5 5e5)
Sbul o Shee Sy ped 5 63,8 ilwo bss )3 S Jov w655 0 Al Slas
Slllas jo a5 g5luyas Glamile 5l oolaiul b i sioglin Sl yoi a5 Jl o «(VF) wilos S

AT S ol 5l Sige cloads oolail )8
Ol yRa® g5 (F ) Wl 50 bgdas 5l w5 i lo bgdu &, aS Ll pl 4 s ol Bl oo 0 £+ as



ny el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

QS ol el g 5l 5 oS Ly 1 Sl CBlse g g s wilaulys 3 sla Lo 5o
GRIB 58 15 6508 (hS Jlat e (Bygn 93 0 |y @l cnl 5 (S0 a5 08 wilaxdl e g
gyl 210 052y bghu 5l w2 nyed 5l 90 50 (Sl (slaiegs (FXN) s oo
@ a5 Conl Lol imgh gl b gups (YY) (Y40 #) ' Sl5 5 () (YY) )8 5 olss s
5 oo gk (bl Lo sl i el p My 9 (2 U Ol el (o) 2
5 dged €55 p> 50 ol Ol e a5 (1Y) Cemgupali ;b ol @l b (V) ) T Sen
51 bgias 5 bgins 5l uys i 0,3l YU o a5 jsbilen candls o] Li¥o 511, s ye daly
oo 3 LS g Jolss (5992 5 (shebss Dl po3 Sl s 4l (s 45 510 o2 Ll

sl 453l 3514 355 i |
Obler (&5 2 0 8es dgupe el (ilai iy pod atin VY bl ols (las pol> gy @l
s (VD) Tohen 5 (ST oV IY) LlSen 5 (gowmme Ginghy @l wgdse ol ol 4 Mie
45 Wy a2 Gl @ bl esgupe ol Ghagh @S LT (V) ) LSes 5 Gtz
2l Jooalls (PEFBXS) Wl Lol pl 4 s ol 3l 25 1 0,8kae 1o ke domgis Ly e
2 bl 6586 G pes Bl Gl olo saslllae B (V2 - F) B Sem 5 o (63 gy
5599 Jobo ;o oadioslainl Say (i £95 (309 Dglatie ¢ a8LS Cde Wl o jlai o Soge )l o Sles
Sl ol aae Cule Sae 4 el pl 4 M o8l LSee g cdy (g0 gty ol o el
Conle e 4 e iy yes eli 51 eslitasl (FV) wiols plouil |, i alail 4y bgs o coglie
s S Gl sl (aalpt 00,5 ol B L (ol 80 pp Lo SO a4 (Lo ylas oS
Ollort Olee 52 ool 5l 655 iy O dlaie 5 Jolas e 53 5o logeds Wl oo SOl
Sydsa 12l 039 Joods 69 Shas slacuaBss ;o Jooms)sboas (Aulad Dl yoi ool bl o 0l
5 om (Sl 6 5le 53 (1Y) 3k wST Slios plasl 5 s bl 5 &8 o S
4 Jate ol lamy (Sl sloosi S 0555k g5l i o8 ol Gl 2 (558 Sl yel
2 i O3l 9 G5 s Jola 50 6350 (e s S0me (2O0bjle (slaul b
SIS S| 58ty 5 (S5 Sloetl dgnte sl Dl pad (nl 5l 09d e e (S5, e
ap g o 5953k Slpsd Suiglsnsed S0 gl [Ladlal ool Gl mas Yok 25 >

1. Zhang

2. Schmid et al
3. Tarakei et al
4, Jensen et al

5. DeBolt et al



VPl 9 3l (Ve 0 yloss VY 0590 ¢ 259 b Olalao Nf

Dl o5 adgl AT OV F) 29 o ool (D e § Jhos o> S (sl S35l 254
2 i 5 S8 omly Sl (2T plpieas a5 Cul hes e 80355 5 (2l DS 990 40
lie pzeal 9 SusBge 55 ped Sl el g5 nl Cnlple wedior A G b BLS,T s Jolss
el (55 0 8hee g (ae Ol gnr sl o

1wl 00,5 A8Lo] axllland ygo £ o go 9 Al & i Gledbl > ol Al

5 S o 8ee g Jolss (ulfl Sl (slatin ojlgs Jloj 890 So 5o (Aulad Sl pel ploxl
g pol> gk @l 4 azgi b cnlply wedce (ol pl 4 e Gl o bgis 51 w5 s
S (o0 dmogi ol pl shylo o8l 1) Bl o3 ol plomil o ilas Sl o3 sl S

S99 g S

5 ol el Ohbo 5l oo Baale cangl ol ol oozl 511, 055 585 ilpe i By
Syglanz g basly 335 sl o 1) Lo vg3 (gam &8 i g jea> L aS (s o)l ylow (i
QS g0 el 38 )5 (5 L eosls

&b

1. Balkan A, Salci Y. Respiratory muscle strength: Effects on functional capacity,
quality of life and fatigue in women with multiple sclerosis. Medicine Science.
2020;9(1):154-9

2. Malekil M, Khadijeh I, Safavi Bayat:Z, Mehrabi Y. Assessment of the Risk of Falls
Related to Imbalance among Patients with Multiple Sclerosis Referred to the MS
Society of Tehran 2014. Nursing and Midwifery. 2015;25(90):1-9. [In Persian].

3. 3-Cameron M H ,Nilsagard Y E. Measurement and treatment of imbalance and fall
risk in multiple sclerosis using the International Classification of Functioning,
Disability and Health model. Physical Medicine and Rehabilitation Clinics of North
America. 2013; 24 (2) 337-354.

4., Shams A, Taherii H, Nikkhah K, Samad Zadeh S. The effects of one period of
selective exercise training with instructions focus of attention on motor function of
multiple sclerosis patients. Journal of Student Research Committee Vice Chancellor
for Research, Mashhad University of Medical Sciences. 2015;18(61):28-34. [In
Persian].

5. 5-Shamway-cook A WM. Motor control theory and practical application. Lippincott
Williams & Wilkins 3rd ed. 2001; 2(3):197-261

6. 6- Rezvankhah Golsefidi R, Emami Hashemi S.A. Effect of Pilates Exercise on the
Number of Fall, Fear of Falling, and Reaction Time of Women with Multiple
Sclerosis. J Rehab Med. 2017; 6(2):150-159. [In Persian].


https://www.researchgate.net/publication/339766080_Respiratory_muscle_strength_Effects_on_functional_capacity_quality_of_life_and_fatigue_in_women_with_multiple_sclerosis
https://www.researchgate.net/publication/339766080_Respiratory_muscle_strength_Effects_on_functional_capacity_quality_of_life_and_fatigue_in_women_with_multiple_sclerosis
https://www.researchgate.net/publication/339766080_Respiratory_muscle_strength_Effects_on_functional_capacity_quality_of_life_and_fatigue_in_women_with_multiple_sclerosis
https://journals.sbmu.ac.ir/en-jnm/article/view/11358/8582
https://journals.sbmu.ac.ir/en-jnm/article/view/11358/8582
https://journals.sbmu.ac.ir/en-jnm/article/view/11358/8582
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://www.researchgate.net/publication/236227480_Measurement_and_Treatment_of_Imbalance_and_Fall_Risk_in_Multiple_Sclerosis_Using_the_International_Classification_of_Functioning_Disability_and_Health_Model
https://nnj.mums.ac.ir/article_6682.html?lang=en
https://nnj.mums.ac.ir/article_6682.html?lang=en
https://nnj.mums.ac.ir/article_6682.html?lang=en
https://nnj.mums.ac.ir/article_6682.html?lang=en
https://nnj.mums.ac.ir/article_6682.html?lang=en
https://nnj.mums.ac.ir/article_6682.html?lang=en
https://lib.ugent.be/catalog/rug01:000390745
https://lib.ugent.be/catalog/rug01:000390745
http://www.medrehab.sbmu.ac.ir/article_1100307_en.html
http://www.medrehab.sbmu.ac.ir/article_1100307_en.html
http://www.medrehab.sbmu.ac.ir/article_1100307_en.html

"o el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

Simpson Jr S, Taylor B, van der Mei I. A profile of the Multiple Sclerosis
Longitudinal Study: Evaluating environmental, behavioural and genetic predictors of
clinical outcomes in multiple sclerosis. Australasian Epidemiologist, 2012. 19(2): 33-
37.

Karlsson M.K, Vonschewelov C. Karlsson M. Coster B.E. Rosengen, Prevention of
falls in the elderly: a review. Scandinavian journal of public health. 2013;41(5):442-
454.

Kalron A, Achiron A. Postural control, falls and fear of falling in people with multiple
sclerosis without mobility aids. Journal of the neurological sciences, 2013. 335(1): p.
186-190.

Matsuda P.N, Shumway-Cook A.M, Bamer S.L, Johnson D. Amtmann, and G.H.
Kraft, Falls in multiple sclerosis. PMR, 2011. 3(7): 624-632.

Coote S, Hogan N, Franklin S. Falls in people with multiple sclerosis who
use a walking aid: prevalence, factors, and effect of strength and balance
interventions. Arch Phys Med Rehabil.2013;94: 616-21.

Khorshid Sokhangu M, Rahnama N, Etemadifar M, Rafeii M. the effect of
neuromuscular exercise on balance and motor function in woman with multiple
sclerosis. The Journal of Urmia University of Medical Sciences. 2018;29(5):362-371.
[In Persian].

Kjolhede T, Vissing K, Dalgas U. Multiple sclerosis and progressive resistance
training: a systematic review. Mult Scler 2012;18(9):1215-28.

Moghadasi A, Ghasemi G, Sadeghidemneh E, Etemadifar M. Effect of TRX
Suspension Training on Functional Balance in Patients with Multiple Sclerosis.
Scientific Journal of llam University of Medical Sciences. 2019; 27(2): 51-63. [In
Persian].

Lederman E. Neuromuscular rehabilitation in manual and physical therapy. 1th ed.
Edinburgh Churchill Livingstone Publication. 2010;.5-65

16-Mok NW, Yeung EW, Cho JC, Hui SC, Liu KC, Pang CH. Core muscle activity
during suspension exercises. J Sci Med Sport 2015; 18:189-94.

Mohammad Reza Hossein-Abadi, Gholamali Ghasemi, Mohammad Esmaeil
Goharjoo, Mohammad Faizi. Effects of Core Stability Exercises and Special
Suspension Exercises on Functional Disability and Pain in People with Nonspecific
Chronic Low Back Pain. J Rehab Med. 2020; 9(2):71-78. [In Persian].

Gaedtke A, Moart T. TRX suspension training: A new functional training
approach for older adults — development, training control and feasibility. Int J Exerc
Sci 2015; 8: 224-33.

Dudgeon WD, Herron JM, Aartun JA, Thomas DD, Kelley EP, Scheett TP.
Physiologic and metabolic effects of a suspension training workout. Int J Sports
Sci 2015; 5: 65-72

Babaee J, Keshavarz M, Haidarnia A, Shayegan M. Effect of a Health education
program on quality of line in patients undergoing coronary artery bypass surgery. Act
Med Iran 2007; 45: 69-74. [In Persian].

Marwick TH, Zuchowski C, Lauer MS, Secknus MA, Williams J, Lytle
BW. Functional status and quality of life in patients with heart failure undergoing
coronary bypass surgery after assessment of myocardial viability. J Am Coll Cardiol
Mar1999; 33: 750-8.


https://www.researchgate.net/publication/237842480_A_profile_of_the_Multiple_Sclerosis_Longitudinal_Study_-_evaluating_environmental_behavioural_and_genetic_predictors_of_clinical_outcomes_in_multiple_sclerosis
https://www.researchgate.net/publication/237842480_A_profile_of_the_Multiple_Sclerosis_Longitudinal_Study_-_evaluating_environmental_behavioural_and_genetic_predictors_of_clinical_outcomes_in_multiple_sclerosis
https://www.researchgate.net/publication/237842480_A_profile_of_the_Multiple_Sclerosis_Longitudinal_Study_-_evaluating_environmental_behavioural_and_genetic_predictors_of_clinical_outcomes_in_multiple_sclerosis
https://www.researchgate.net/publication/237842480_A_profile_of_the_Multiple_Sclerosis_Longitudinal_Study_-_evaluating_environmental_behavioural_and_genetic_predictors_of_clinical_outcomes_in_multiple_sclerosis
https://www.researchgate.net/publication/234086521_Prevention_of_falls_in_the_elderly_-_A_review
https://www.researchgate.net/publication/234086521_Prevention_of_falls_in_the_elderly_-_A_review
https://www.researchgate.net/publication/234086521_Prevention_of_falls_in_the_elderly_-_A_review
https://www.researchgate.net/publication/257461906_Postural_control_falls_and_fear_of_falling_in_people_with_multiple_sclerosis_without_mobility_aids
https://www.researchgate.net/publication/257461906_Postural_control_falls_and_fear_of_falling_in_people_with_multiple_sclerosis_without_mobility_aids
https://www.researchgate.net/publication/257461906_Postural_control_falls_and_fear_of_falling_in_people_with_multiple_sclerosis_without_mobility_aids
https://pubmed.ncbi.nlm.nih.gov/21777861/
https://pubmed.ncbi.nlm.nih.gov/21777861/
https://www.semanticscholar.org/paper/Falls-in-people-with-multiple-sclerosis-who-use-a-Coote-Hogan/ae32139929a25f05203aebc94a198d031ea822fb
https://www.semanticscholar.org/paper/Falls-in-people-with-multiple-sclerosis-who-use-a-Coote-Hogan/ae32139929a25f05203aebc94a198d031ea822fb
https://www.semanticscholar.org/paper/Falls-in-people-with-multiple-sclerosis-who-use-a-Coote-Hogan/ae32139929a25f05203aebc94a198d031ea822fb
http://umj.umsu.ac.ir/article-1-4375-en.pdf
http://umj.umsu.ac.ir/article-1-4375-en.pdf
http://umj.umsu.ac.ir/article-1-4375-en.pdf
http://umj.umsu.ac.ir/article-1-4375-en.pdf
https://www.researchgate.net/publication/228114754_Multiple_sclerosis_and_progressive_resistance_training_A_systematic_review
https://www.researchgate.net/publication/228114754_Multiple_sclerosis_and_progressive_resistance_training_A_systematic_review
https://sjimu.medilam.ac.ir/browse.php?sid=1&a_id=4893&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?sid=1&a_id=4893&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?sid=1&a_id=4893&slc_lang=en
https://www.elsevier.com/books/neuromuscular-rehabilitation-in-manual-and-physical-therapy/9780443069697
https://www.elsevier.com/books/neuromuscular-rehabilitation-in-manual-and-physical-therapy/9780443069697
https://www.jsams.org/article/S1440-2440(14)00003-6/fulltext
https://www.jsams.org/article/S1440-2440(14)00003-6/fulltext
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=838112
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=838112
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=838112
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=838112
https://pubmed.ncbi.nlm.nih.gov/27182415/
https://pubmed.ncbi.nlm.nih.gov/27182415/
https://pubmed.ncbi.nlm.nih.gov/27182415/
https://www.researchgate.net/publication/274373145_Physiologic_and_Metabolic_Effects_of_a_Suspension_Training_Workout
https://www.researchgate.net/publication/274373145_Physiologic_and_Metabolic_Effects_of_a_Suspension_Training_Workout
https://www.researchgate.net/publication/274373145_Physiologic_and_Metabolic_Effects_of_a_Suspension_Training_Workout
https://acta.tums.ac.ir/index.php/acta/article/view/3244
https://acta.tums.ac.ir/index.php/acta/article/view/3244
https://acta.tums.ac.ir/index.php/acta/article/view/3244
https://www.semanticscholar.org/paper/Functional-status-and-quality-of-life-in-patients-Marwick-Zuchowski/6633c36d0216abb449d81d13154dba2a1fc8b61f
https://www.semanticscholar.org/paper/Functional-status-and-quality-of-life-in-patients-Marwick-Zuchowski/6633c36d0216abb449d81d13154dba2a1fc8b61f
https://www.semanticscholar.org/paper/Functional-status-and-quality-of-life-in-patients-Marwick-Zuchowski/6633c36d0216abb449d81d13154dba2a1fc8b61f
https://www.semanticscholar.org/paper/Functional-status-and-quality-of-life-in-patients-Marwick-Zuchowski/6633c36d0216abb449d81d13154dba2a1fc8b61f

‘f”omjs}-ﬁb AR D)M Y 099 ‘G‘i’})’ b'a.b Ol \¢

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Lusardi MM. Functional performance in community living older. J Geriatric Phys
Therap 2004; 26:14-22.

Khajavi, D., Validation and Reliability of Persian Version of Fall Efficacy Scale-
International (FES-I) in community-dwelling older adults. Iranian Journal of Ageing,
2013;2(8): 39-47

Cattaneo D, De Nuzzo C, Fascia T, Macalli M, Pisoni I, Cardini R. Risks of falls in
subjects with multiple sclerosis. Arch Phys Med Rehabil. 2002; 83: 864-67.
25-Ghasemi E. The effect of neuromuscular training on balance in Multiple sclerosis
patients. Archives of Physical Medicine and Rehabilitation. 2011; 7(2). [In Persian].
Guner S, Haghar1 S, Inanic F, Alsancak S, Aytekin G. Knee muscle strength in
multiple sclerosis relationship with gait characteristics. J Phys Ther Sci 2015; 27:
809-13.

Dalgas U, Stenager E, Jakobsen J, Petersen T, Hansen H, Knudsen C, et al.
Resistance training improves muscle strength and functional capacity in multiple
sclerosis. Neurology 2009; 73:1478-84.

Sadek MT. Effect of TRX suspension training as a prevention program to avoid the
shoulder pain for swimmers Science, Move Health 2016; 16: 222-7.

Hamza A. The effects of core strength training with and without suspension on lipid
peroxidation and lunge speed for young fencers. Sci Move Health 2013; 13:129-36.
Finlayson, M., T.V. Denend, and E. Shevil, Multiple perspectives on the health
service need, use, and variability among older adults with multiple sclerosis.
Occupational Therapy in Health Care, 2004. 17(3-4): 5-25.

Zijlstra, G, J. Van Haastregt, E. Van Rossum, J.T.M. Van Eijk, L. Yardley, and G.I.
Kempen, Interventions to reduce fear of falling in community(living.older people: a
systematic review. Journal of the American Geriatrics Society, 2007. 55(4): 603-615.
Zhang, J.-G., K. Ishikawa-Takata, H. Yamazaki, T. Morita, and T. Ohta, The effects
of Tai Chi Chuan on physiological function and fear of falling in the less robust
elderly: an intervention study for preventing falls. Archives of gerontology and
geriatrics, 2006. 42(2): 107-116.

Schmid A.A, Van Puymbroeck D.M. Effect of a 12-week yoga intervention on fear
of falling and balance in older adults: a pilot study. Archives of physical medicine
and rehabilitation, 2010. 91(4):576- 583.

Mohamadi Dinani Z, Nezakatolhossaini M, Esfarjani F, Etemadifar M. The effect of
8-week Pilates training on motor function and depression in subjects with Multiple
Sclerosis (MS). J Res Rehabil Sci 2013; 9(2): 308-17. [In Persian].

Tarakci E, Yeldan I, Huseyinsinoglu BE, Zenginler Y, Eraksoy M. Group exercise
training for balance, functional status, spasticity, fatigue and quality of life in multiple
sclerosis: a randomized controlled trial. Clinical rehabilitation. 2013.

Jensen MP, Ehde DM, Gertz KJ, Stoelb BL, Dillworth TM, Hirsh AT, et al. Effects
of self-hypnosis training and cognitive restructuring on daily pain intensity and
catastrophizing in individuals with multiple sclerosis and chronic pain. International
Journal of Clinical and Experimental Hypnosis. 2010; 59(1):45-63.

DeBolt LS, McCubbin JA. The effects of home-based resistance exercise on balance,
power, and mobility in adults with multiple sclerosis. Arch Phys Med Rehabil 2004;
85(2): 290-7.


https://geriatrictoolkit.missouri.edu/2.lusardi.pdf
https://geriatrictoolkit.missouri.edu/2.lusardi.pdf
https://www.semanticscholar.org/paper/Validation-and-Reliability-of-Persian-Version-of-in-Khajavi/41e7e4affa3dfc2b9501ccea6f642376f507a7b3
https://www.semanticscholar.org/paper/Validation-and-Reliability-of-Persian-Version-of-in-Khajavi/41e7e4affa3dfc2b9501ccea6f642376f507a7b3
https://www.semanticscholar.org/paper/Validation-and-Reliability-of-Persian-Version-of-in-Khajavi/41e7e4affa3dfc2b9501ccea6f642376f507a7b3
https://www.archives-pmr.org/article/S0003-9993(02)67265-X/fulltext
https://www.archives-pmr.org/article/S0003-9993(02)67265-X/fulltext
https://www.ijpvmjournal.net/article.asp?issn=2008-7802;year=2021;volume=12;issue=1;spage=5;epage=5;aulast=Sokhangu
https://www.ijpvmjournal.net/article.asp?issn=2008-7802;year=2021;volume=12;issue=1;spage=5;epage=5;aulast=Sokhangu
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395720/
https://pubmed.ncbi.nlm.nih.gov/19884575/
https://pubmed.ncbi.nlm.nih.gov/19884575/
https://pubmed.ncbi.nlm.nih.gov/19884575/
https://www.analefefs.ro/anale-fefs/2016/i2/pe-autori/13.pdf
https://www.analefefs.ro/anale-fefs/2016/i2/pe-autori/13.pdf
https://www.analefefs.ro/anale-fefs/2013/s1/pe-autori/4.pdf
https://www.analefefs.ro/anale-fefs/2013/s1/pe-autori/4.pdf
https://pubmed.ncbi.nlm.nih.gov/23941219/
https://pubmed.ncbi.nlm.nih.gov/23941219/
https://pubmed.ncbi.nlm.nih.gov/23941219/
https://pubmed.ncbi.nlm.nih.gov/17397441/
https://pubmed.ncbi.nlm.nih.gov/17397441/
https://pubmed.ncbi.nlm.nih.gov/17397441/
https://pubmed.ncbi.nlm.nih.gov/16125805/
https://pubmed.ncbi.nlm.nih.gov/16125805/
https://pubmed.ncbi.nlm.nih.gov/16125805/
https://pubmed.ncbi.nlm.nih.gov/16125805/
https://pubmed.ncbi.nlm.nih.gov/20382290/
https://pubmed.ncbi.nlm.nih.gov/20382290/
https://pubmed.ncbi.nlm.nih.gov/20382290/
https://www.researchgate.net/publication/321483370_The_effect_of_8-week_Pilates_training_on_motor_function_and_depression_in_subjects_with_Multiple_Sclerosis_MS
https://www.researchgate.net/publication/321483370_The_effect_of_8-week_Pilates_training_on_motor_function_and_depression_in_subjects_with_Multiple_Sclerosis_MS
https://www.researchgate.net/publication/321483370_The_effect_of_8-week_Pilates_training_on_motor_function_and_depression_in_subjects_with_Multiple_Sclerosis_MS
https://www.researchgate.net/publication/272683872_Group_exercise_training_for_balance_functional_status_spasticity_fatigue_and_quality_of_life_in_multiple_sclerosis_a_randomized_controlled_trial
https://www.researchgate.net/publication/272683872_Group_exercise_training_for_balance_functional_status_spasticity_fatigue_and_quality_of_life_in_multiple_sclerosis_a_randomized_controlled_trial
https://www.researchgate.net/publication/272683872_Group_exercise_training_for_balance_functional_status_spasticity_fatigue_and_quality_of_life_in_multiple_sclerosis_a_randomized_controlled_trial
https://pubmed.ncbi.nlm.nih.gov/21104484/
https://pubmed.ncbi.nlm.nih.gov/21104484/
https://pubmed.ncbi.nlm.nih.gov/21104484/
https://pubmed.ncbi.nlm.nih.gov/21104484/
https://pubmed.ncbi.nlm.nih.gov/14966716/
https://pubmed.ncbi.nlm.nih.gov/14966716/
https://pubmed.ncbi.nlm.nih.gov/14966716/

ny el ooy 9 JOWS 1g3,Shae pUlg5 p (ula Sl po5 3T 1 ILL

SPOEL

o ods Sloes b alew cbiuls degpans alyy Gldgw  SLL
ool el e by beie Gl ey o s Shes Ul
AB-VIA (FNY OFee by s el sdis ok bl

10.22089/SMJ.2022.11600.1543 : Jlooxys &l

Babaei S, Parvaneh M, Dastah S. The Effect of Suspended Stabilization
Exercises on Functional Ability, Balance and Fear of Falling in Women
with MS. Sport Medicine Studies. Fall & Winter 2022; 13 (30):
95-118. (Persian). Doi: 10.22089/SMJ.2022.11600.1543




