[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

o] el P00 5 15T olatnin £ o lack AV 6,50 VEF 45 15105 (Sibiip o sle 8lSil 1 S sp 5Kty alao I l ”VI l

T g95 (£b0 (Mae (B9 51 JuS 32 o slows

VEST/OE/N 1T VYT S VYAV s VBT YT sl 04&

05 33 L O s 48 il ez skiSy 55 (olew o5 (SMA) sl Slas b 5T idde 5 4haj
ot b5 5 b 5 A o Sl hie Jlesi gl Gha e onl Sl S S 0055 sl
2Ly acu Jsn o5d e stk Oler U i) £ gy & olom nl 25300 e o S5 S0las
SO 51 (ol dlaliless an Ohlay 08U 58 (slagnl 5 Olays dlps Oloj ool ¢ Jloss b s,
S Ol ol 5 Shee 03 g 53 eslhe et ol B war Sl L e B e e slais
23 I g 5 SMA ey (Kot 5 (S5 kS 5 feslie o ped B s canllan ol

onAs VY 5 510l s Dbl 53 225 a5 Slann s Doy ol Al Lo p Ay
03,8 LD o U5 5 e 03,5 53 3ol Syt T g5 SMA (5L g VE A plondl V£ Y
plasil VLS50 (oslie o ol olidie Cin b (25 ol 1) Gl il el oy a3 azin Vo Sodaty o o
03,5 35 ,a LSM,;- Dl 5 S5 CatS Lals aslsl 35wl ool Clad 4 28 0p S s ol sl
ol s e ) e s i PSS S oais olde 5 (SF-36) 5w ¥ S aelidi 5l slind |
L e

s IS g, 8 L alie 53 jed 058 53 (St 5 Glewr 3,555 Galide 5 o S5 Lok s laassl
Al edalie 05,8 55 oy ($obolae il LLSM‘;- OAs ulde 53 (ooman I QLS (g lskas

g5 SMA Ohlasy Koz (EalS 5 (S5 kS O g & Sl plbl o gy b eslie (a3 g mS 4T

As e I

o Dl s 5T eslis p el ( S5 CaiS ( dlas Sl (Kaes dlS olals”

Golaw ool U sal Slsls 5 ey A VYeeeels eee s
Ol o3 s glaglsssl Jlsl 3 JRCR RIS SR VA PR VF R
e g b e it Sl T e Slen 2l AR et
Oler U e g5 3D 65 av & S 25k Sl s
SMA ¢ 5 ikdd ) len (pl Ao g5 580 shuaib

§5 A il s ol IV & il ol 1 &

* = .
‘ \J;ilf Srals L“j\,@w Ao A
Sty g plad Tly e ol

b Losdear T ki e

S o s e (s 05,5 )
O Ol g oSl Al 5 s psle
Ol

s Sl g olidil 03,5 —F
oS oty i gy b psle oSSl
Sl S

Do plog o YsSulo s, o Sléuioei 350 =T
LT ol Sy pale ol im0
Oyl

oaiplony o oi0si s (b b 0S4
ke ol ( Sy oS> o iny o8
Dl S Sl S

*
Ol (ot S Ol Ol i st sk 58
(kS B35 pske e Al (oas L
B AR AR RVVRT-RRH

E-mail: aagaeini@ut.ac.ir

FURVH

(Spinal muscular atrophy, SMA) el Sae b jﬂ
2 S Sl shie Jlgssl sl e wee Pl o5
Ldes (olow cpl M5 5,008 ,;..L C‘Pu Wi S sk, s

S Golew ol pad dos el SMNT 0 cda 03551 Gl

YOO U FFF F o)las AT 0,30 ) FoF i 5gs (Sis pole olSils o ity outSCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

Yev I g 55 pelss idde (d555T Sl Gllas (Sind 5 (Suis cudsS o Slind wluil saigs by o slio Sopas <ida 1. il

Gl e 53 b 0T byl cpul e e li8 e 8l Sy cis
S\l (FSS) (sdasdr A_;\w» by 395 e85l
351 53 (et 0SUSS sl L)) gl slazel BB 5 oias
eslie glap el il eddesholas WMol sl Sdlas
Gor |, Shae culinal 5 o8 gla ble 5 asl SMlae wae
VSR RAHVARR
l) &Mﬁ}f‘f))\:ﬁﬂ}w u)U£J;ﬁu}$1)3ﬁy
eslie slap o3 Gl s liesla QLS (piomen W..Luda ol 5
CahS OSLS o wlie 0L 2p Eol 0SLS Cladlas o
sl ol mLes 5 Moraes (Jle (gl Mogd e S
(b ot s Sles (S5 5 Slas glaacar joslie glacy, ol
ja:)Sj:@_zL;Al.l)'»U\) Qb_) @m}ybﬁ:ﬂw
Ol e DKLU o2 o3y ksl Lf<:...;- Oy pomen
Ml esls Al Ol

Jolo a0 IS ole 23 51 e SSLKa 5 Montes
L;J;)C,.:J.:S‘JM Q).ﬁ);}?ﬂﬁ)' A;Lﬁjbjgjﬁ R
u,:ﬁ_h)}.i 3 Y',_,Ubjg.} sdalis 6)\5\.\4“]::&» @wa;:.&}
i i el wly SOt uLKes 5 Viy (Ko

5o 1y (aua

3 5o g b 5o sy @l 3 YY) Ll s )
Sl Mae Sl diles S ey p SMA & Mie S35 o
33 gk os A Gl s epelis by pes D s
0340 ,lslae Laac,.éf:u.: Ll sl eslaglis N ui-i\f’\ oS
Ol 5 axlllas L;LACJ]; 23 55 dalsd 558 Jdse AN
Slagn s ade bl BB dalpd el Ak o Sl
305 UL 550 SMA w0 S 5131 55 (G508 glagn o5 b (s51sm
g5 SMA & M 531 55 L5555 slac s HUT w3 5l
S has s 5T Ol <Kl war 5L el LasilU I
CokS canalr b 5 Ol 23 Ol e dils anb ses T g 50
oS S s LI sl ceal Bl Llg e a8l S5
aslie o ed Sl ey G b oaallas ol Ol opl dal 5
5 B g ol Dlae 3550 Ohlen (S5 kS

s S

Tehran Univ Med J (TUMJ) 2024 July;:82(4):346-55

http://tumj.tums.ac.ir

Al Sal A Sl ey e g5 SMA 55 Llalis (g )las
Cleay Ll g ol it il n Olslons g5 ol 53 35500
S 8l glls e LIS L3 ol (S (Golew D30 syt
cres e 313 el 8T8 Gloss sy aw il idiady s
B (Risdiplam) p/ww B) (Nusinersen/Spinraza)
Sobe (! I (Onasemnogene/Zolgensma) Lowiaed 5 /05 siosl sl
Sl it Slays slainy ol a8 Vel eas agb
e Oleys ayze Sy 4 5B Ohley 5l bl i
adls 3ok Sl Ol g0 Oleg 53 Dlany 45 Sl (roman
deay Al pad S5 5 o llagdl SISU 1 golie Vsene il
Sl sl sy, ol eslial (2h e Ohlen 51 A
Cirs b SMA Olley aen Nsans “das o 0L elig) i
sloles Osbawsyl OF s 5 dlas 51 wdlas
(Triceps) jw 4w CHas 5 Lsd o axlse Ol A8 55 S >
Oy el s (Iliopsoas) ool 5sw (Deltoid)  Jis
Mivs el o iy Sl 1y ooy o2 wis (Quadriceps)
Sl ol Mae Sy 5T 5 e S I § 5 SMA &
38 o b Olles 5 Shoe 1 65 oy 50 Laplil 0y B ol
0S1 aS o by 5 eslinad & a3l L T 0l LIS L
Ssbas Ol el Ly Sl 31 2L L o il ot il e
Sl Jlse 08 ey Golen Lunds laslas L S
Wl sl s s S s oy Ll slasd
S SolBl 5 pad e st ol 3 ()l 50 (55 Shes
e s S M oal pocsbs o,
SU3 kS sl Jols sl ol 5l Ll ey
TSI WGV, gty
(ool e bl 2l sl LTS 55 (S5 cdS oL

Ly Al slambsl il b ol Sl 15
CodS S Jls i (S5 kS Sl slen Ss eSS
Oloys gl ol 5 OIS o ol 6l (S5
SMA 4 Mies Ol (S5 kS Moo g oslisal W15 o Ol
2 Sl ol (ol s lBonls0lis s andlas Uil ax Jases i 3
TS e e U s SW5 cwiS 08LS gl ise
el 2 e 55T Ol 5 mld Cadle ((Sast


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OlSas 5 g ot YiA

o 8l Wesls (55058 Sl A eslizal (OLJT 528 cxle)
UL s olss 48 5y SF36 skl aeb iy ( SN CudS
(St s Shas gl obae 5 Il YU Lels SF-36 550 VL
SLy eSS asliin, Mol gohe Sl 5 sler! (Sl
e s ot 28 It (lar 3,508 elde ks
(Sl D e (St (Gl ol Sl 4 A5 DDl
ot 25 53 w1y g0 ol 5 slezrl 5 SIS
S5y B Cdl g e Cadl (Glime e ggde 5 a b
Shar o o |y O S5 kS Jise ¥ wiliin , S )b
3 o i slalae asslael s Sslite lacend b laulide
Sl el sl o Tl B (s el
(Cronbach's Fhss Wl o b ohte bwy aslis
Dlpl ol &S cl ealsOLES + /A= /4 o3k s alpha coefficient)
Slal S 03 e 2S5l B bl s
Cad plde 5l Saes Gl e gl ol sy
oo el s Sl Ldge Ohles 3 FSS Sous
ond Ve Ohlan 3 a5 ol (glosle & wlide asliie
J=dse 5 (Systemic lupus erythematosus) ot iloz )|
sddeslsglis Lol ol eslinal (Multipl sclerosis) s 59 Sl
ara bl sl 3l 5 bagslen opl Ll e asbii ol ol
el 5o a8 cul wlde 5yl das yaskis S35 51 VL
Shahvarughi ies5 53 %)l slesl ohlen Soes gla S5
el ol i 1 g eel sy gl 0,18
sty AN ey ol (s LSS O gl e 5 S 4B
Sl e gl Tl Il ) Jle UL 5 Sl a8 el
Ol 355 Wsay (s oIl (MVIC) S sl (5311 o3
3 ezl Sl Oksley ab s Sl b s bajate Sl
S Slael 5 Oliebl ol S CAMERY EH101 CHINA Jue
s 3 Sl Syl w5l A eslinal )l o
P aJ.MS(,} Mz )l Syl o8 Sl s gl
e b plaaskad Ol lab )3 Ohles 515 5 Ol oS5
3 Obaebl 51 e 5 e ps epelis (pl e VU a2
o Sl A el ol e slalsl bs T bk

CJ).JQ }S\J;— ‘J'A.ﬁ}l )L&T J'J u:"ﬁ ‘)‘j—." O'l\ @);ijb L;llili

wron U:‘JJ

T s O a5 Sl 5 5 Sl ey

o Mae Ohlew 1y Shagy amslr sy 053l om 5 OS]t
SR e sl S T g sl (Dhas ]
¢S Domer 5 Sopam ued Sllr 3 IS5l Cad s
G- Jlle 3 Sl eslinal 5 olas (g8 5ed OISl Olley
bl a8 (ol Bl Sl Wsed slas 5 Sl 5 -5 Power
L O St Olslon & jotes anrle 5 (ol 5o OS2
L 3Dl 05 3518 5l 5 gmme 3l ys 5l g S 4B S s izl
Il ¢ 5 SMA 4 e JLE 55 Ol 4 L Bl Koy oS
Kl b Ol len SMA (laniy s oSle s 4 O4SL oS
5003 5 Ad A S elad (s 3 S anrl e O Sy pske
53 IS8 6l e WA s o3ls s 5 T 4 e slacias
G54 Sl adsl ool o3 dissas (Soll pdlel aalllas ol
b andlas copl pls S S5 ans 4 05,5 slaslrs Lzl g
AU o Saa bad bl Jle Y4B IA Sl VE sl
R N R e s
33 53 Obley 1l daeys S (g3lapKen sl (opl ply sl
Cogot O 5l e 5 @loaidb YA-YA 5 VASYA o o5 S
s 038 Mdd e Ll 5 JES 08 g w ol
sladls o IS os 8 5 Ws,S 5Ll 1) geslie o 03 IS5 5
Sl e 5o aalllas sk s Oblen sls bl s L,
s 5 2,0 S8 0 0l i slacn o8 6,5 s
oty e pl ar agy glaslae il 1y st s, el
ol g T gg SMA asis Wl WA VL o
L) 2o YO o3ldilay (Scaws oo o3hyely Ul ¢ 1303
NPT CUK G- RPPS JPSR VI CHI SRR % K L G PO TP
dodr 1 Gt 3 St il Sl s 5 laslas gy x2S
Gl o Dle 3 (b sllasl Lyl 658 n edalie (o el
asn b s Gasesl Olpea sley S8 5 el (SO,
oird S g S G o Sl i b Ol o 65
Shel 5 05y Sl glp Ad 4 S S Cals 5 aas
Seca g (ol 528 L) Hamilton Jeows 3505

YOO b FFF oF o)locs AT 0,90 ) Pl i ol (i psle olCiils o S5 oaSCiilsy aloxa


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

Yea I g 55 pelss idde (d555T Sl Gllas (Sind 5 (Suis cudsS o Slind wluil saigs by o slio Sopas <ida 1. il

e Gl S 53 gl B8 i (LAl Caslee
o 5 M lasdias i o Gl O sSSL 5 ediS
Slao iS5l 5 ediS ot Ol SlaediS o5 5 oS53 515 5 0L
53 A ploml ilis sladisy 5 LLLS Oy O3 S eslinal b e
AEES aw) 4BES Coia Do w0350 S p el andx gl
Sl ids gy s olpds Ol (eSSl 4 s
Crd el Glgl 53 5 (Gl pll 2 S a3 b (i 5 (S
IR WA W rb.;:\ (d,..:.S Sl ) aads gy deas 03,55
B o o Obleny Sm 51 OO S5 Olin e 53k Lagy o
(OMNI Perceived  OVLLS 55 eslie i plids 5l Cidin
Jols wlde ol as a S L ;s Exertion Scale, OMNI-RES)
Slagn i plsil H s 1y 2 Spn oS sl s gz Ko gead
oy S das e QLY B i S35 VLS5 e slie
Sl bl ¢l "l 03030l 3131 s 1y r=/AN = VA Olajen
SPSS software, version 27 (IBM SPSS, (s bl Lo al
S esls b w55 G @l A2 eslisl Armonk, NY, USA)
(5 00 31 IS S 8 st Doy S Jsa) Shys b 003
sl s (Levene's test) O RIS la iyl il (gl b eslina
Tests of the Homogeneity- of-Slopes (e 53 s &i"““ 45 3
3 edalcwst glaesls dowisa sz (ol S elizd Assumption
SlAn Cose e Sun 3 o5 Ot slabsl
5 (Analysis of covariance test) bl S |5 O 515l e
LT bbb Oge5l 51 dab st 0356 L3, Copge o
(Principles of the _Soda aily J sl ioman A oslisu! (QUADE)

AdCaley ags -ul s Declaration of Helsinki)

Laidl
23 s 5 JRS Slaes S O ess el 5 05 o
Sl gl OMae DHd3 aiw 53 Sl odd 1Y J g
Oy oS5l 5 eiSost o (el o 311 Y dod= o a8 LI
2s Ol (gobbine Jalsdl JmS 05 8L alie 3 cp el 058 2
355 Jlslae Sl iS B3 iS5l 5 eS8 s (P<4/40)
03,5 (I dsder) (S0 kS Ul i 4 ar 5L (P>2/00)

Tehran Univ Med J (TUMJ) 2024 July;:82(4):346-55

http://tumj.tums.ac.ir

SMA  [les VU 0l 5 5l ieanst 5 28 S el
L;J:fa)l.,\;\))) WG Ve wumgﬂb&n}k)gam&ﬁ

W

5 ook b oaw Cug a3 ((Dlas o5 8 8 D)0
b sdeliwse mls A3 S Ol e Olsea SlEs o iy
Olabsl s b (ICC) (glaib0s)s (Simmer o Sl eslinad
S oSl ooyl S agpl op Sla s as Gbs,l 740
Sl s s Je Ll (ICC=2/48) ol 20 5 (ICC=+/aY)
Ol xSt 5 ACC=1/AY) 4l cpiiznS) (ol S a5l <oy
St ol ol ey e A sdalia gt UL (ICC=1/AR)
SMA & s sl 31 55 (ol el Spd8 Sl (g S5l
5 e ) Sl el (e 5 el slezel LB T ¢ 5
Sl Sl Sl a2l e b e 53 SSlae o8
S slem Hreeli Ll 5 S5 e kiS5 0diS 5L Olae (ool
SRy s et Olo oSt Lol Jho S
S eSS Gl (Jlo oy s 5 Rl 3 Consdoes
e Sl ol s Jais  SDlae oyl Olles o3l s
JSs 5 3 g s D addllas o 58 Clbsls 5l 31 Ad el
S5 CdS Jae YN welidin  (g5,8 Sl S8 (el
s Syl 5 s S eSS 1 (Ko oods el waliis s
53 iy Slo poite plad A o Sins3, Loy Gl 55 ol
0 0SS Loyl b st azin Ve OLL 5 Il s sy ol
g eyt aslie (el 65 S Ry e [T
rl.\il i Gladlas 5 boossdee 5 S b b 2 el asl
Jol askn gy 53 e Sl sl b b Olley Sl
Cppohy AUS D S5 A cpd AR mL )3 9 4TA 3 G4, 92
it Ko e A el O Sy ool b e
o e oS G S e s b i
3V S bl 5 by e ol tul sy Sles plul
5 Spasnl BB 3 el a sl Sl 5ot
Sk 55 4l 55 5 4w . Sa (Isometric and eccentric) G S|
Jsb 55 5 a3 LT 1S5 s a0 b gl adr a3 a8 S
ol ssbleas b el 5! OSSNV B eyl SO sl cazas Ve
bagp el SAE (el 0p2 ke dgb 3 gy el o
5 LSS sl D elely DLl ol cyle, sl


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OLKaa 4 g aas

SRR 5 eSS L Comer lhiatiie ) J gl

(5 Se 55-cn S 55] (& <) o o 03 8

[5S-S5 5]

(5 can) I8 oy 8

TR
o/Y /v (033 ) Stz
[¥a-\A] Y4£A [¥1-YV] Ye/tx0/t (UL yw
[\VA-Yo1] V£V Y [VA6-Y00] Y70 /) (cm) 43
[¥A=\+8/8] RAVZES A 7L [44-1Y] VE/0E\ YV (kg) 355
[VY/e-¥Y/4] YV/o£VE [¥&/v=Y\/0] YV/Y£8/ (kg/m?) Ok 035 Lasld
el [ e o 3 S S i s 58 5 5] s 55kl Gl il 0,8k slis
sl wia V5l ey B Slow plil SAS Sy Sl ki Y J g
n' P JFS 0 S e f R
O3l 0903l 89031 O3l ot
oYY VEEY/Y \ZAES VAt RYAES Yy 0/Y£Y/0 (kg) $il5 oS o5 o4
[VV/V-¥] [\Y-£] [V&/\=\/A] [a-+]
/0¥ VIR NAEDV V0NV 0/ 0£0/A Y/\£8/0 (kg) O, oS o3 oyl
(=] [£/v=+] [WV/r=+] [\Y-+]
ARY? \/YEVY V/IAEN/E Y/NEY/8 VALY /Y (kg) 1) edeS 3L &,
[¢-+] [¥/¢-+] [orv—+] [e/a-+]
/Yor /vy V/¥EE/0 AINVEO/Y VATV 0/6£Y/V (kg) Ol saS 3l &y
[\ Vr-Y/0] [\A/a-8/¢] [\VV/Y=Y/V] [Y+/a-+]

&

Ll me =Y ol [osls o 3 S sS=esls 0,55 5] lsbiae sl ™ dizes (5510l Bl i) Sile oolia

Lol e Slsbime J,58 05 S L aglin 53 o a5 03,8 5 Ol e iS50
o ormsoalt s fsbas 5l akiSiL 5 ekiSpt SSLae s
oy o edalie el oS Dlas Dok s als
5 Sl 350 laailie 53 ( SN CodS aslidin y glaad 5
L (lsline ks IS 0 8 b alis 3 o jed 05,8 (S
B e LRI sl ok 5o glaad e a8 55 sl
IS oS b amlie 55 (pped 08 3 St dd ulde
oS St adle 5l edelisn b ol Ol lsbae ol
S50 1y Ohlen oSl G ((Saur Sds ulide 5 S5
Whleg ol SU Comar Sloay 2assy cnl 53 ols U3 4ol
IS O a5 oS U8 5 (e e 055 5l 808l

Glaade 53 1) goblne Ol ks (J S 058 b oanslis 53 o el
e uize ol L3 (P<t/00) sy ol St 5 Jlewr 35
oolde @Lﬂ 03 eaman (P>0/00) iS5 ey (g blae oosle
03,5 b amslin 55 i ed 03,8 55 (b Jsur) Obley Saest ol

(P</00) A5 edalin (6 lsbas i J 28

CaiS s oed b e gl Sl Easn
bogte Sud b meslie op el ST g5 SMA Ol S

9 u.k:.;S(.;'- Mss B C—‘J.ﬁ CJ\/,,:.;.-J 3l QL.:-J cL”u S eslad

YOO b FFF oF o)locs AT 0,90 ) Pl i ol (i psle olCiils o S5 oaSCiilsy aloxa


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

Yoy I g 55 pelss idde (d555T Sl Gllas (Sind 5 (Suis cudsS o Slind wluil saigs by o slio Sopas <ida 1. il

A lbe @da V03l e (S5 oS sla el Ol i ¥ sl

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

' P JRS 055 o 0s S R
055l LPSINE 05030 m EPSIE
¥ial ey OVEYY/\ /AT OVEYY/ £1/4V4/Y (6,03) Slomr 55,8
[4+-Yo] [4+=0+] [Vo-\+] [Vo-e]
eV /TS0 Vo£YA/Q TV Yo VETVA (6 ) gt Stk oty 2 DS
[Ver—r] [Yer=Yo] AREESY! [er—r]
oy VV/EELAA TV /A£LA/A AMEYV/A OY/EEYV/A (o,09) Slomd S oy 0 M
[Ver—r] AREESY AREESY! AREESY
¥ian FVAYA §o¥/q OY/IEY 0/t YWY 0N /4EY VY (o 05) (St
[Ver—0] [+ —0] [a0-¥+] [a0-Y+]
YYY OVUEYVE §ALTY/ VYTV Y (e50) S g5
Do\ [a7-A] [VeeorY] [a=+]
VAN VV/EEY 0/ /ALY YotY VY OV/\EYY/Y (o,03) Sloirl 3 5,18
[Ver=Yo] [Ve+=1Y/0] [Yev-0+] [AV/0-1Y/0]
/t0Y AV/O£Y /7 AL/YEY O/A AVEEVV/A VYAEYV/ (6,50) 5,3
[\er—to] [V e -¥Y/0] [Vee—0V/0] [Ver-Yo]
o/VY £4/YEY /0 L XESRVAS 0ekYYV/E 0V/¢\Y (s,0) P 30® oM
[Ver=Vo] [Vee—r] [40-Y+] [Ao-Y+]
CAAY YOA/Y£AE/Y YV EAY /Y YOY/\EAY/\ Y40/VEAY/0 (6.509) (o D
[¥4+-A0] [F4.=\¥Y/0] [FVe=\1V/0] [YYo-40]
/Y40 Y£0/0£VY)/8 Y¥V YRV Y4/ V41 YYVEVY ) (0,03) (25 uoDhus
[£++—£1] [F4T-0A/A] [r40-1£4/6] [MVA/6-VVA]
Bl e =Y i [o3l 5 S0l 85 50] lalins oplii=" s 510kl Gl omil £, Ko 3l
Al wia V0l e (Kod Sl elids Sl eid f J gl
n' P JFS 0y 8 R T e
Oga5lm Ogo3l RPN Og03T b
¥ /4 FY/EEYY/A TV ¥1/E£) V) AVESHA! (o 08) Ko s uldo 6 ol
[+-)a] [04-4] [£3-A] [0£-)¥]

Bl e =Y ol [osls o 3o sS=esls 0,585 5] bl copli=" dzn s ylhilal Gl ol £, 5 0e o0lis

Ol amdlan i 35 50l Sl S Olley ol aey 53 Sl b Ohley Su5 ko glain 5 ol e s

5 Oas s Oblen 53 aciy 5 geslie el das e Dbslae 5 ol S s gdome b (Sl 5oy Loy sis

sLewelt "0k e ol L 4 e 5l el SMA b Dldllas L axils AE edd sdomis Jolse & OALS

Tehran Univ Med J (TUMJ) 2024 July;:82(4):346-55

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OLlSas 5 g ozl Yoy

Slpoly e Kl e seslis slars oS canl sddeslsglis
e SRS A PPN SR T WA SPRCI g
5 oMl Rl doen 3L i 3 i (Ohde dhde el
(Hhas (S ppe oS5 R bcwlEd 5 kot oL
Do S adss doles 5 S = sladsly Oyl 3 ol
LS o il pl & das e Sl |y SSlae &ouls S -
Sl sl cdalin il Ses atin Sl U ogs 1 e
5 ae ildls Sl bl ol 5 e s oo
Pl heas s adyl sl ke Yl ooles S
Sy S i OVl Cuu8 b sl Col S e glae (el
n Il 5 GRIBL L edd p el SOAe (S glals
s L DB Ope S gbls 5 o 8 glad e
0305 (ol GLad 53 gl oL 5o id b (rizean s
Slojps e (S ladaly Jled (il el (S~
Soslie el psie (S el Sl S (sileplRes)
OBl o 53 S ST M Sl o 225 4 e
Sa M a e el cnl aen ot S ST e
ol aslie el S1s3 S et SLEL S 53 2
VLl b e sla b 3 5 A5 b b
sl lash 5 ol 23 lad gl 5 (S > 05 o
el 0k 05 S Jald oS pme SIS plnil (sl (508
JAS st Al ol sl SBT el oo Ul oS L5580 Jlab
R R PG PG [P I S WP ey
23) O3 fm g Dyos g2 35 s pn o W5 a4 e aslie
e I T e D e S S TR G
Jeeilty J2l5l 5 Sl chlae o3Il wnds Rl s
Shas GSH RS e 3 ph e (Dlde a3 8 5 50 A
Bl Esl 5 A8 e adss 1 05558 5 liud 51 S il
s 5 55 S 5 et bl cdles (il L o
(D) il oo Masdor 0 5 s O8GRI
SR eslie el 1 ey ol (oD 5) s a5 s
e olel S 8B il Loy ple il
eslie o ed Aol Rl (Feslie (i L 5 S e Sl

s 053 J xS g sl 4 Conles 00 g 5 Ll e

VYo Cde 4 a5 meslie psed diles S edalin HlSes
Sl il S8 Sl LT T g 5 SMA 1S5 5 53 azia
Soblins i SB35 Al 3 edd s S bl il s
Qb el IS, 3l e S5Les 5 Montes Tl azils
JLe EA G 1+ SMA Jlag V6 53 sl 4t g3 5 S8 oy jes
St b SK5 kS 5 il s g S IS
Lo 5 o iS3L 5 0 iSp SDlae glaes S sl 5 0ddS s
s Hart o 95014 TSI ey J S s sles S 050
23 aslie glacn s Lles S 0L (550 ladllas L3 5K
kS il glaulde OAd g el 0SUS sbeaxilas
ol o8 lagnsel Sl sddesladli Masi e (S5
S Shy CdS 5 S (o3,Shee b 5L Gl e
Lol addlas ol sl s g o 3o ASU Lol ge 4 Slase
Al o3 andllas 3540 05 S & e cnl (Ko 5 andllas
Iy oely Ul Vsans oS 11 5 Oblay Lewelt adllas 531,53
Pl Ll Cins war gl il gl TS e oS
Sl Oz CHa8 5o il s Sl Sas 05 S opl Sl
PRl SRR et JSsn rmes Bl 0L 5 o
S5 by saslie ¢ ;5| Lads Montes 3 Lewelt ia g3 <
Sl G G Sl s T Sl el
4o At g Cdd LS cld SNae o8 S 2
ol eds as s Obles SMas ol Odd e
Rl S o Ses 5 e k8 Ole it dal; we s
Ll o Dlas Dol Gl (Kot Sasd e 5 Obles
s 2 St A 55 5 3,5k 0 e e
s, sl s g5 5 Do cold Dhley s o3 5> sl
Coslize | baaslhe ol odd olnil sla sy 5 o5l Eass
s
S Bl b a5 el ol G b Sl sl
S wals Cailie ed gl (S o Shee Ol g L L
sy 3l S Olpea Culid 5 Dl sad e 5 ol
Vopkie @S R s gl T gg SMA Obley Ols
S B 5T Bl A oS L3555 Glacdled 5 o155

Maas alS Ohles ol L3 L O3s LRI s S

YOO b FFF oF o)locs AT 0,90 ) Pl i ol (i psle olCiils o S5 oaSCiilsy aloxa


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

Yov Sohrabi Kh., et al.

Slacyssds s Ohley plaxl Lils 5 ooladl b
Falie Gl el & Aas e DL mls cpl s ol ey
SRl 5 (SN S s lp S e K Olsea Ll e
L3S 15 eslinad 3550 T g 5 SMA w5 Mas Ohley 55 (Saes
b e dily SISy Gl e Sl 4 3L J
203 357 e G 5 e hss (R e 5 Lin e £ 5
Llsie saslie Glagn i o5 das oo 0L anllas (pl ezolg 5o
S Sl ol sObys LS s LS By, K Olsea
ol 2,8 o1 eslinad 5550 SMA & M Oles (SX5 ok
b s iy Olawsin O 4 Llg e baasl
LS SaS Oslews opl sl 5550 Slass slaaeli
Vo B Olge o glasbobl Jols Wlis cpl /1Kl
5 S LS Sl Pl edig) by aslie el anin
0393 Sl "I g5 ol SDlas S5 IS5 ley (Saw
(Ethic-202304-1005 &Mt 08 L VESY Jlo s i)l ol ylS
GeolS 5 Rios psle eaSih Sules LS il s (RI))
Gt S Gl s asn (Hhisel S s g oK

el 0 \J;—\ Q\,@j

References

1. Klug C, Schreiber-Katz O, Thiele S, Schorling E, Zowe J, Reilich
P, et al. Disease burden of spinal muscular atrophy in Germany.
Orphanet Journal of Rare Diseases 2016;11:1-9.

2. Verhaart IE, Robertson A, Wilson 1J, Aartsma-Rus A, Cameron S,
Jones CC, et al. Prevalence, incidence and carrier frequency of 5q—
linked spinal muscular atrophy—a literature review. Orphanet
Jjournal of rare diseases 2017;12:1-15.

3. D'Amico A, Mercuri E, Tiziano FD, Bertini E. Spinal muscular
atrophy. Orphanet journal of rare diseases 2011;6:1-10.

4. Ashrafzadeh F, Sadr-Nabavi A, Asadian N, Akhondian J, Beiraghi
Toosi M. Spinal muscular atrophy: A short review article.
International Journal of Pediatrics 2014;2(3.1):211-5.

5. Wijaya YOS, Rohmah MA, Niba ETE, Morisada N, Noguchi Y,
Hidaka Y, et al. Phenotypes of SMA patients retaining SMN1 with
intragenic mutation. Brain and Development 2021;43(7):745-58.

6. YaoM,Ma, Qian R, Xia Y, Yuan C, Bai G, et al. Quality of life
of children with spinal muscular atrophy and their caregivers from
the perspective of caregivers: a Chinese cross-sectional study.
Orphanet journal of rare diseases 2021;16:1-13.

7. Kichula EA, Proud CM, Farrar MA, Kwon JM, Saito K, Desguerre
I, et al. Expert recommendations and clinical considerations in the
use of onasemnogene abeparvovec gene therapy for spinal
muscular atrophy. Muscle & Nerve 2021;64(4):413-27.

8. Jablonka S, Hennlein L, Sendtner M. Therapy development for
spinal muscular atrophy: perspectives for muscular dystrophies
and neurodegenerative disorders. Neurological research and
practice 2022;4(1):2.

Tehran Univ Med J (TUMJ) 2024 July;:82(4):346-55

http://tumj.tums.ac.ir

A SIS 3 oS I35 5 sl Opesm sk AdL
Osmasn SIAUT S0 Wl SRl meslie s Lol
5 AL e SRl e Ol Jpeme ok @ O 2w sl 5 A
Tl o 5l slaaul b Wsa IS e G
Ohd g 4 Sl (S Oy pmsind 5 Ady Oseys Sl s
ol T e gl b ke SW CidS 5 saks
(ol 253 (S s Shas alex 5l SF-36 O el b Slae
B S ble 28 e 5 elenrl s Shae (S
sl S5l lele Sas Kot 5 e Julss sl
ol lescst s gty (Slae eae Gl S (Ol
(oS s (SIS s S ppe (G ek (gL b
5 Shas s Slas 5 SoL (Sdejle) ere 230y el
S s (Sas s aslia ol 1 oilas Ul 0T Jlise,
dns e Rl e 2 03 e 5 oIl
Slgatls don o p P (Rasy Oda e S|
St 5 Slamir 3 SIS slajarls b bl oy (S5 CodS
Ol blas bl s sl glacdlo b iy bliyl &

(S5 s s 2wl Jed Sl s 4 e s e il

9. Wadman R, Wijngaarde C, Stam M, Bartels B, Otto L, Lemmink
H, et al. Muscle strength and motor function throughout life in a
cross-sectional cohort of 180 patients with spinal muscular atrophy
types 1c—4. European journal of neurology 2018;25(3):512-8.

10. Nishikawa Y, Watanabe K, Orita N, Maeda N, Kimura H, Tanaka
S, Hyngstrom A. Influence of hybrid assistive limb gait training on
spatial muscle activation patterns in spinal muscular atrophy type
III. F1000Research 2021;10.

11. Muldoon MF, Barger SD, Flory JD, Manuck SB. What are quality
of life measurements measuring? Bmj 1998;316(7130):542.

12. Janse A, Gemke R, Uiterwaal C, van der Tweel I, Kimpen J,
Sinnema G. Quality of life: patients and doctors don't always
agree: a meta-analysis. Journal of clinical epidemiology
2004;57(7):653-61.

13. Landfeldt E, Edstrom J, Sejersen T, Tulinius M, Lochmueller H,
Kirschner J. Quality of life of patients with spinal muscular
atrophy: a systematic review. European journal of paediatric
neurology 2019;23(3):347-56.

14. Rodriguez-Torres RS, Uher D, Gay EL, Coratti G, Dunaway
Young S, Rohwer A, et al. Measuring Fatigue and Fatigability in
Spinal Muscular Atrophy (SMA): Challenges and Opportunities.
Journal of Clinical Medicine 2023;12(10):3458.

15. Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue
severity scale: application to patients with multiple sclerosis and
systemic  lupus erythematosus. Archives of  neurology
1989;46(10):1121-3.


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Effect of ten-week lower limb progressive resistance training on muscle quality of life and fatigue in adults with spinal muscular atrophy type Il Yot

Dahlqvist JR, Vissing J. Exercise therapy in spinobulbar muscular
atrophy and other neuromuscular disorders. Journal of Molecular
Neuroscience 2016;58(3):388-93.

. Sundstrup E, Jakobsen MD, Brandt M, Jay K, Aagaard P,

Andersen LL. Strength training improves fatigue resistance and
self-rated health in workers with chronic pain: a randomized
controlled trial. BioMed research international 2016;2016.

. Hart PD, Buck DJ. The effect of resistance training on health-

related quality of life in older adults: Systematic review and meta-
analysis. Health promotion perspectives 2019;9(1):1.

. Moraes RF, Ferreira-Janior JB, Marques VA, Vieira A, Lira CA,

Campos MH, et al. Resistance training, fatigue, quality of life,
anxiety in breast cancer survivors. The Journal of Strength &
Conditioning Research 2021;35(5):1350-6.

Montes J, Garber CE, Kramer SS, Montgomery MJ, Dunaway S,
Kamil-Rosenberg S, et al. Single-blind, randomized, controlled
clinical trial of exercise in ambulatory spinal muscular atrophy:
why are the results negative? Journal of Neuromuscular Diseases
2015;2(4):463-70.

Vry J, Schubert 1J, Semler O, Haug V, Schénau E, Kirschner J.
Whole-body vibration training in children with Duchenne
muscular dystrophy and spinal muscular atrophy. European
Journal of paediatric neurology 2014;18(2):140-9.

Bartels B, Montes J, van der Pol WL, de Groot JF. Physical
exercise training for type 3 spinal muscular atrophy. Cochrane
Database of Systematic Reviews 2019(3).

Brazier JE, Harper R, Jones N, O'Cathain A, Thomas KIJ,
Usherwood T, et al. Validating the SF-36 health survey
questionnaire: new outcome measure for primary care. British
medical journal 1992;305(6846):160-4.

Saris-Baglama RN, Dewey CJ, Chisholm GB, Plumb E, King J,
Kosinski M, et al. QualityMetric health outcomes™ scoring
software 4.0: installation guide. Lincoln (RI): QualityMetric
Incorporated 2010.

Montazeri A, Goshtasebi A, Vahdaninia M, Gandek B. The Short
Form Health Survey (SF-36): translation and validation study of
the Iranian version. Quality of life research 2005;14:875-82.
A'zimian M, Fallah-Pour M, Karimlou M. Evaluation of reliability
and validity of the Persian version of Fatigue Severity Scale (FSS)
among persons with multiple sclerosis. Archives of Rehabilitation.
2013;13(4):84-91.

Huang L, Liu Y, Lin T, Hou L, Song Q, Ge N, et al. Reliability
and validity of two hand dynamometers when used by community-
dwelling adults aged over 50 years. BMC geriatrics
2022;22(1):580.

Gajdosik CG. Ability of very young children to produce reliable
isometric force measurements. Pediatric Physical Therapy
2005;17(4):251-7.

Robertson RJ, Goss FL, Rutkowski J, Lenz B, Dixon C, Timmer J,
et al. Concurrent validation of the OMNI perceived exertion scale
for resistance exercise. Medicine & Science in Sports & Exercise
2003;35(2):333-41.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Aitkens SG, McCrory MA, Kilmer DD, Bernauer EM. Moderate
resistance exercise program: its effect in slowly progressive
neuromuscular disease. Archives of physical medicine and
rehabilitation 1993;74(7):711-5.

Lewelt A, Krosschell KJ, Stoddard GJ, Weng C, Xue M, Marcus
RL, et al. Resistance strength training exercise in children with
spinal muscular atrophy. Muscle & nerve 2015;52(4):559-67.
McCartney N, Moroz D, Garner SH, McComas AJ. The effects of
strength training in patients with selected neuromuscular disorders.
Medicine and science in sports and exercise 1988;20(4):362-8.
Cruickshank TM, Reyes AR, Ziman MR. A systematic review and
meta-analysis of strength training in individuals with multiple
sclerosis or Parkinson disease. Medicine 2015;94(4):e411.

Hong A-R, Hong S-M, Shin Y-A. Effects of resistance training on
muscle strength, endurance, and motor unit according to ciliary
neurotrophic factor polymorphism in male college students.
Journal of sports science & medicine 2014;13(3):680.

Merlini L, Bertini E, Minetti C, Mongini T, Morandi L, Angelini
C, et al. Motor function—muscle strength relationship in spinal
muscular atrophy. Muscle & Nerve: Official Journal of the
American  Association — of  Electrodiagnostic ~ Medicine
2004;29(4):548-52.

Montes J, Dunaway S, Garber CE, Chiriboga CA, De Vivo DC,
Rao AK. Leg muscle function and fatigue during walking in spinal
muscular atrophy type 3. Muscle & nerve 2014;50(1):34-9.
Gholami M, Salehi N. The effect of eight weeks of resistance
training with dumbbells and Theraband on body composition and
muscle strength in middle-aged obese women: A clinical trial
study. Scientific Journal of RafSanjan University of Medical
Sciences 2018;17(9):829-42 [Persian].

Tofighi A, Saki Y, Razmjoo K. Effect of 12-week progressive
resistance training on balance, fatigue and disability in women with
MS. Jundishapur Scientific Medical Journal 2013;12(2):159-67.
Hughes DC, Ellefsen S, Baar K. Adaptations to endurance and
strength training. Cold Spring Harbor perspectives in medicine
2018;8(6):a029769.

Carroll TJ, Riek S, Carson RG. Neural adaptations to resistance
training: implications for movement control. Sports medicine
2001;31:829-40.

Kraemer WJ, Ratamess NA. Hormonal responses and adaptations
to resistance exercise and training. Sports medicine 2005;35:339-
61.

Kotwal N, Bansal N, Kumar S. Aerobic vs Resistance Exercise-An
Endocrine  Perspective. Journal of Medical Academics
2020;3(1):8.

Mazza M, Bria P, Taranto C, Janiri L, Mazza S. Mood, hormones
and quality of life. clinica terapeutica-rome- 2008;159(2):105.
Samuel D, Rowe P, Hood V, Nicol A. The relationships between
muscle strength, biomechanical functional moments and health-
related quality of life in non-elite older adults. Age and ageing
2012;41(2):224-30.

Bogdanis GC. Effects of physical activity and inactivity on muscle
fatigue. Frontiers in physiology 2012;3:142.

YOO b FFF oF o,los AT 6)30 ) Fo I i o5 logs s gl olSiils o oy 0uCils aleo


https://journals.tums.ac.ir/tumj/article-1-13139-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

I [ ] ] VI l Tehran University Medical Journal, July 2024, Vol. 82, No. 4: 346-355

Original Article

Effect of ten-week lower limb progressive resistance training on muscle
quality of life and fatigue in adults with spinal muscular atrophy type Il

Khadije Sohrabi M.Sc.!
Abbas Ali Gaeini Ph.D.'"
Elham Shirzad Ph.D.2
Shahram Khorshidi M.Sc.2
Shahriar Nafissi M.D.?
Hamid Reza Fateh M.D.*

1- Department of Exercise
Physiology, Faculty of Sport
Sciences and Health, University of
Tehran, Tehran, Iran.

2- Department of Sports Injury and
Biomechanics, Faculty of Sport
Sciences and Health, University of
Tehran, Tehran, Iran.

3- Neuromuscular Research Center,
Shariati Hospital, Tehran
University of Medical Sciences,
Tehran, Iran.

4- Department of Physical Medicine
and Rehabilitation, Shariati
Hospital, School of Medicine,
Tehran University of Medical
Sciences, Tehran, Iran.

*Corresponding author: Department of
Exercise Physiology, Faculty of Sport
Sciences and Health, University of
Tehran, Between 15" and 16" St., North
Kargar St., Tehran, Iran.

Tel: +98-21-61118805

E-mail: aagaeini@ut.ac.ir
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Background: Spinal Muscular Atrophy (SMA) is a neurodegenerative disorder caused
by a mutation in the survival motor neuron 1 (SMN1) gene. It is classified into five
types (from type O to 4) based on the age of onset of symptoms and maximum motor
function. This autosomal recessive mutation results in progressive weakness and
atrophy of the proximal muscles. Due to the high cost of treatment, the critical timing
of intervention, and the varied responses of patients, many individuals do not
sufficiently benefit from current therapeutic methods. This study evaluates the impact
of resistance training on the quality of life and fatigue in patients with SMA type III,
considering the potential benefits of such training.

Methods: The present study was developmental and semi-experimental. Fourteen
ambulatory patients with SMA type III were randomly assigned to exercise and control
groups. The exercise group engaged in lower limb resistance training at an intensity of
6 to 8 on an adult resistance exercise scale for 10 weeks (25 sessions). During this
period, the control group maintained their usual daily activities. Patients in the exercise
group did not engage in any exercise activity other than the protocol of the present
study. Patients' quality of life was measured with the Short Form 36 (SF-36)
questionnaire, and fatigue severity was measured with the Fatigue Severity Scale (FSS),
both evaluated pre- and post-intervention. The assessments and exercises were
conducted in the occupational therapy department of Shariati Hospital, Tehran, from
July 2023 to September 2023.

Results: Analysis of the results showed significant improvements (P<0.05) in the
exercise group compared to the control group in the subscales of physical functioning
and fatigue within the quality of life assessment. Additionally, notable differences were
found between the groups on the fatigue intensity scale. However, No significant
difference was observed in the patients' Body Mass Index (BMI) measurements.
Conclusion: Progressive resistance training of the lower limbs enhances the quality of
life and reduces fatigue in patients with SMA type III.

Keywords: fatigue, muscle strength, quality of life, resistance training, spinal muscular
atrophy.
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