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Abstract

Background & Objective: Various studies have shown the advantages of an external focus of attention on multiple sclerosis patients'
performance, and they have used the constrained-action hypothesis to explain this effect. Most of these studies have investigated the effect of
attention types on walking variables such as static and dynamic balance in these patients, regardless of their fatigue level. The effect of the focus
of attention types on fatiguing tasks has been ignored in these patients. While there is certainly evidence that with increased intensity and
subsequently increasing fatigue, internal cues Caused by pain and fatigue become harder to block out of attention and mental processing. Fatigue
is one of the main characteristics of patients with multiple sclerosis. This study aimed to focus on attention types on muscular endurance in
multiple sclerosis patients with different levels of fatigue.

Methods: The present study was semi-experimental, including an intragroup design. Statistical sample included 45 men with MS Who
purposively selected Among referrals to MS Society of Esfahan city; At first, Eligible participants completed the standard fatigue questionnaire
then, from each of the groups with a low level of fatigue (scores between 1 to 2. 8), the average fatigue level (scores between 2.8 to 1. 5) and the
high level of fatigue (scores above 5. 1), 15 People (45 people in total) were selected. After being given informed consent, the nature of the task
was described to the subjects. Subjects were told that they would do a “wall-sit, and You will stand with your back flat against the wall, walk
your feet out until your knees and ankles are both at a 90° angle, and then hold this position for as long as you can. All subjects completed a
short trial (lasting 10 s) prior to the start of the main experimental trials. Subjects performed a muscle endurance task under the two external and
internal Focus of attention. For the external focus of attention, subjects were reminded to visually focus on the fixation point on the opposite
wall and for the internal focus of attention, subjects were reminded to visually focus on the fixation marker on the knee joint. The wall-sit is a
common exercise (muscle endurance task) in People across a range of age and skill levels and creates a considerable amount of fatigue in the
leg muscles very quickly. To measure performance in the wall-sit task, we measured the time that subjects could maintain the wall-sit position.
The paired-sample t-test was used to compare each group in two conditions (the external and internal focus of attention). Analyses were based
on Shapiro—Wilk's of normality and homogeneity of variance tests for all analyses, the level of significance was set at p<0.05.

Results: The results of paired- sample t test showed that muscular endurance of multiple sclerosis patients with low and moderate intensity
fatigue in external focus of attention Condition was significantly more than internal focus of attention Condition (p<0.05) but, in patients with
High intensity fatigue, there was no significant difference in the different attentional conditions.

Conclusion: It seems that high fatigue multiple sclerosis patients prevent the external focus of attention. So when the focus of attention
instructions is given to Multiple Sclerosis Patients, You Should pay attention to the Level of their fatigue. In addition, the results of this research
in Multiple Sclerosis Patients with the low and average fatigue level has important implications because it suggests that the primary benefit of
focusing externally in this task (wall-sit) was using distraction to block out internal sensations of fatigue which are made more salient by focusing
internally.

Keywords: Focus of Attention, Muscular Endurance, Multiple Sclerosis Patient, Intensity Fatigue.
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6. Divided Attention


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.13.2
https://www.jdisabilstud.org/article-1-1072-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.13.2 ]

e 3 sl adl S Gl el S gdoes Jes b b )
25 Odd el wl CadSS 5 Sasm ax s 05 sl
S a5 dnes s 85300 30 Wsls olis 5 s S eslinwl o805,
Sl cal (San ol J 3 5 Shos (5l aing @ur\j
IS sladal B (695 o 5500 Lol tuBl ails 5 s )5 age
YY) 358 0 1l ol Gl (oS 6 S 5 OAiS s Sle
A“)}J}ud&ﬁw}‘\géﬁw‘jws Il o b i 5o
Lol 55 oy 0 D50 ST 53 e js Al el 50 Ol 5o
Al Glacyie Ll 5 o a5 054D )31 O & 5b0les
Al Gl (Ko o Sl Sl sl LSS e w e L
S5 e bl Lld g ol by s G sl
Sl g Lol o) LS o Sy x5 0P 3G 5 aw s
(Somd W4 bge 2ol Losys bl 31 plazs b
2 Lo as Gy o SlosisSid ClSS 55 ool uly £(V4)
e 503 SBIE o 3515 Gl s Ml Jd 0 0l lacy
b slaaseiin 3l Kawd 1) 35 Sodas Ssm 4 o 5
Obles (ol 3 x5 05 Glaalslie 5o LS 5 sl MS (5 5las
o 2ty 3505 Joend ($3158 ol (IS 55 Lo poasn
e (5 p3s ISl el pe Oslay 3 1y a5 0518 A0
Ok (L s bl Jolad Jod 51 Ll 2 (2 oly jo &8
Rl SO0V 8) doled Sy 0T (Ko o 128 S a0 s
SG oS il Il Sl 4 4SS (2SS candlas ol s
ool cadSS las eslima ] (b e SMase sl | calSs
,‘c_,:\.\;sﬁjj,;@g.«Lfc,g}@“f.n_.:guwy;
33 Cnglie Cn Ladb 5 5,100 0l 5 5doee Jos Ad b b bLS)
Sl LS 5,05 3 5mms (655 il S aSul b ol K ol
P @@jpéudtiw ‘gﬁwuif\p\uwj RS A
L ol Golioss el 0355 0 3 5k (303 G213 2 5 a5 a5
Geid cpl 53 sy al e ol iy sl 5 Sy, SO
ilises gl 53 Ohley Lol e adls &yl IS s
lied b Ohley 53 43 cpl 25 Ll (Sdves S ot
SOde pl byt | 3YL ol Sys SLas Olies iy (S
Ohlasy Dz bl 13 a5 098 3B s bl o
Aoy S Cilidn gl b s Sl Joid 50 4 Sl
MS Ol 53 s Sl 3 10 4 4SS IS 5 x5 05
by a3l el SLSs ol 3b (Ses Calses ke L
Y slaadle 5 SIEL (Sl sl 5 b 53 0l 5
b Ol (ol (S pedaw a5 0 51 Lo Jadd]) s 81,1 pSn
ROEKSRIH

wors Y
235050 b Jols o panss Sllllas 5 51 ol hags
D a5 OSSOl S g

4 . Dissociative
5. Wall-Sit

v

bt L3505 8 55 0 50 2ty Ol 5 03,8 1y 3 5ot S35
ol bos S5 g 058 53 ool 3 Shas xS0k s 2
Ol slaca e et 6l ldlas ol ((VF) il S5 4> 5
Codds gdoes Jos &nd 3 51 (2S5 Shae (S35 2 ¢ Som 455
25581 Jardly s ' 288 b ol Gk 0 S sl
lad Gshane oS 55 150 ) (65w @ 1y 0S| 2 x5
S5 S el 8 5 J S Gl b 03, - eme s
ot e il Bshane oS Sl 0n Sl osm b ars
A s g 0 5 e 55 S sladl b
sy S gladal 3 b 5 03 S il glaoleins 2
s YL S s GrSys w3 ,3 3L a4 .;.bqu.’. 3 gdoen
ool S sl sl a g esls Al el 180l sl
503 S s ST S5 e s S Jls b e

AOF) Ll I3 s ks 5 el
4 S sl S e 53 el s e 3l SS b ol b
b Sali sl ol 3 53 | a5 o)l polaansl a5 58 a
 Geos pl ol 03 gad adlllae TS p el (S5 2 e3s S
Lok ) plaalld az o b 53 o Glakens Ol g a5 Ao
s ft’*” Cadbae b1yl 3 adSS G U wS ax 5 lases
S Sl 4 Sl e ar g i) ol 03 (VA) 5 K
o 5 lane b Tl a5 Ol g ey o pd s Gslane aoee b
2 5553 Koz Sl & 5 Shinety msly 425 550 0
axg 5 w\@)&.@oﬁ..}) Loy @l s 3 280 s Shas
L osys eleast 3l C'LA Jb jsba (ol sl 25l 5 lane
P393 5 S 4P 0P b (o W w by pe 0
Gghane S5 o Gl 4 ol ol G b Sl cs s
(L a1 ) SN ol (A pesdle Lol ta 50 e
Olwlvsl 69y o Bl o (g oD 5500 ond sla S5l
A2 83 SR b (Sl 5) 2 Shes 53 S50 (S
Wb sl Ly wu}\&,)ﬁ;\aéu S (los a4 55)
5 S bl (2l 53 (VA) 353 Shete 05 (So5d A0
Il 5o s 4 4S8) SMle culinul (2SS 31 ol
O30) S8 425 058 a8 Wsls 5L 5 s Seslecul Canis
(903 45 OIS 4 e (lama b sl 10T g o8 S a0
AL 0 dlE S 53 LS Ol 5 asls il 1y Vs sl
O 02 G w5 0P Jmo) Sy i S 0Ly T s
Sleslinwl b Sowd S50 bt 03,85 50 (idSS
(e | nils b b & (G553 4B 0P A L S n
295555 (Soimb Sl ol G | 2D gl B3l o
L bloyl 5o Kos axdlas 53 53 (1) doS e hshans 5 Shes
098 3l &8 Wsls ol Ol)Kes 5 S ceiSa s LIS
DS B 355 o0 ety (ST Ll Jsb s 50 x5
OLan 5 S (YY) bl il oS> 835l 5wl rals

1. Constrained-Action Hypothesis
2 . Distraction
3. Associative


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.13.2
https://www.jdisabilstud.org/article-1-1072-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.13.2 ]

.ugsjfc')/\_w\ Sogeil o (sl lacaass sl pl!
Cond s 93 s bais |y ol il s S a o gel @ o
bl g iy dalgs A 5S°0 o5 ol by ols dal > el
S ol el doal g p oS iz a2 S STE s g A3 S
3 ) 5K 0lo) (i A58 a S STB s a5 (b
G a5 0 Slacaass l plSa cond b s el LS
Lzad}}ajj S 45 058 Cundy 5 sl ftl}u‘ 1) i sS
)sjwa@&@)\ﬁs)sqﬁwgﬁfyﬁ.\_&a_wb}
e P T  BIPTILRE PRy QORI Y
2 OBUSES, 5 x5 0SS B G 5 S G gl S oS
3l b 1y S el gl 05,505 Lk oS 05,525 93 4 <03 S
05,525 5 0315 il 5903 42 5 O e 5 S5 45 05
5 Ol e 5 9903 45 0P8 3B L ) ST ) p o
s gosa3l oMo Colinul Ol ) cud . diab fled S5y
5Ll 4SS Sl @ did Sl s LT &S5 oy 5o
b S sl B e Qv Sl o ke 5 sl Al &S e
ool 35503l & Olosen 5035 1y grwila g 4aSd Ko
Ll b as (Bl —aih el 3ol & by S e (&
Luw s T Obey pd iyl amys Qrs) s SISl e 5 sl
s sl sl S Gl (e 53l (sl 25 o B e S5 53]
Ll 355 o i s sl 355 )l 4y 4020 I S1
Jess amps QN w aly ol ri Sal el e 0L 62
Al
ol o3 (bl LT 5 jls Bl ool 5 Sl b s o 5l )
5 Obsedsl (g1 Klus 5l 3 G gail 5 aS eslaznul iass
Son 5 olmebl sl s LTSI dpesls w35 03pdlap
(B3R89 D i ety 2 S Cmrad 105831 5 5 WSl
339 V% @~ SPSS )\J‘_Hrjl 03 sdalwsas glaesls Lud eslin]
A o A=t/ §lsbns pelan
bail ¥

535 yarls 5 b o)l 05 B Jold o5 sla S
55 g 4l s sl 0l S\ Sk 53 e o3 gail 05 S oo
g sl 5 QLSS 05,5 A 53 ST (Gla i w5 4

33 i Sl e (Sxlon & Dis 3131 G (LT sl
Sl b FO 0l cpl 5148 dos 0 cOlgisl g MS el
L god Ol get (o and 33 5 Kodds 09y 4 JLo ¥/ YRYON
L3S 1y (S begls) p b 5 Bad Ol sl
oo 3 YL v bl n s L Lad'syjbjﬁ bt 3
SR (S5 Soleny I LTS (S ley 5150 &L 2 S
olo aw Bl 23S ¥ ¢ (oS 1S5 5o iS3 50 ¢ 5) MS S
OB .0 (S gk (mboly 5 Okl SUIs P 46 ko 540 3
03 Loy Ol Lt e nSleg) 5 (Bo e — B s, les
O & Mol pde LA 5 o Alw pde Vi SloS ol
2 Pl Py (oSl b

JeeSS 1y Sz 3yl | &alidons Lol 13 ol BUSS0
sl lau gaslinn o onl e b asens SLLoy ol ds S
2l 31 OT o)l By S0 0313 OLES 5 0k gy OLKen
o 00 (YY) e D lsy 5 (296 (4/89) 2Lk 5 (4/8T)
] calizis SIS oy Ko ol 5 Oljs b ol o ol )
sde U sde Sl obilael tomul Jlsmw & oot ulde ol
5 el Clles TL U g8 55 a8 s bins 1 G 6,00 o] in
oo e 31 JS 8wl Gl g SalS s oy ik d
Cia B SG e gode ol 6500 ..L:’Tdow;c\gds.x.cjl.mﬁ
G lesl 5 (Ko d oo VL sl i Ll ol
LA MS L Lt e Soos bl il omul Sos oliss KL
Ly Y/A 600 Loy (S e a2 |y S o5 (63 31 5 O/ 6500
A8 e Jsb i35 05l S asbiiw p pl oSS A8 e S
(V) Lms el SVI5 o 3 &dn 55 4 a5 b b Ol
RILELCK U VI R B MUV S COVERE WL UVUR WG 15 o
ety (St el b slans 851 S a0l 51 a5 s
B Y/A oy ) Ja_.ﬂjz,a‘_ﬁ._w&-cla_«‘(\’//\l: V e 2l yad)
(e yozes) L5 10 (07 YU ) Yo (Ko elar 5 ()
Ao ol G 1O

L oo 03l 0 ety Sl 33 5l 0 @ 4S5 CadSS dluzl 1,2l Ly
o Bl Sl 3 oo el iy CadSS ol s dS esls 55 gel
P e O TR A ) S adi g0 0315 4SSl
Lis 1y Condy opl Dl oS cul Sley s 53 ge3l sleal
Wl O wdew 5 —ioleil oy saow 1) CilSS s o5 el dan LS

La s g3l bl S (sla asli (gl p 5,1kl Gl ool 5 o Kbes ) Jsd

Vi (Ko pelas b 0l oy b o Sos o b Oy ot (S o b Olylay . il
>l G Sk >l G, Sl el Gl Sk s
/Y A7l Y/¥A \§ Ay /¥ o0 (L) oy
VY \FA7id [WAR \EY /0 Y/AA \2Y/¥ Gessle) 18
AL S\ ¥/0V 04 At FANY (558 033
V08 Y¥/fA \/FY YY/NY \Vidd YY Ohed g Hexls

aML.i.A J‘G \ J}J}-).}M&L&a‘jﬁé‘}s @jﬁj&j).} 4}}3 ngkf‘ri@ddw s;.cu.‘l\.w‘m‘bfja W}S QL&}U&\


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.13.2
https://www.jdisabilstud.org/article-1-1072-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.13.2 ]

uﬁw&msucppgn,uﬂuﬂswtsgtM&Mumm}fﬁ)uug\f;\)@ép.my,?

p)LLE.a t)LLE.a (A:JBWJ!)JLAJJ)‘,{) 4}-)3‘));[5 ﬂjjf
YV/EVEY/5Y g0 a5 O oS ol Ko > el b Oble
<v/e _$/A 4 / / SO Ty Or O=R 2 Olbey
A AREVARY PSR INY LY (n=\0)
YV Y LYY S5 a5 OIS bogs Sos > oo b Oyl
ey _Y/vay <« Sa 2 Obe
YO/8Y£Y/0Y 93 4 oS (n=\0)
VWAY£Y/AD 5, 45 05 YU Sos L ollew
eVvT VAT om0y ? o g b Ol
VE/0F£Y/\Y PSR INY LY (n=\0)

(Y 0) 355 0 Lo g Glacodd b 0 g sliazdl olibl Lo g
05 3b o Sae il Vb (Kons o b 0oy 53
KINW cl:..» el GBS s I Ol (ghlsban k0 cax
03 S Wl S a5 058G LI 55 egs A (el
05 (S YL Ol )3 S35l 22y 4l B G b,
S b Geliod (ol s (Y9) 058 Bl Ll 5 ed S5 425
S ol 3 (Bl 5 05 o I3 L 03 SOy o iy
S g 523 SLABIS 5 5 a5 o5 S 4 555 SIS
Sl ol Gadss s Sl L L(YVYA) bl > b
L Ol 3 &S ol cpl i 255 Lol 30 0l ails &5 ol 05
Tzt ol ol sl SV 03 S5 L3 Bl VU S o
Lis 5l Wl ((Sows 4 bge 905 Gt Ohley o2 3
a8l s e DA (S 8308 S 4 05
L o8l G Vb glacsds 5o a8 Wlesls 5lLzs 5 Lles S 5,155,
Bld 5l ramen 5 2l 25y OLKEG)s bws o xS
ol woazg L (VAYY) Cl g S5 a3 eoladl
5oy i ISl Jetse Olle ol oS 3 L gl
ol 138 3,k 3l el (ke ol 5Hb (sranaseine 5 Sas
s Jo Ol 3 ok xS IS A S e
lodd Cand ¢« (V4) S x5 3 5 () a5 o 5 (255N
L Oblew 53 s 4 05 L pds sy Ll 4l
L obley 53 &Sl b corzrpn ol 45 JB VL St eban
w5 0P Conds 53 SOaas calinad 3,8, Yo (Sous o
b Lol ccils g bl woslis a5 a5 058 Conds b g5
Conds ) SHde calinad 5,85 ke ¥ Yol b @ 425
e S5 1 $90° 45 0P Comdy & Cond S 45 05
b8 sb a4 S wud Ll e ol s ol pls Leasls
P oD g Sk b Sam s 056 Bl

3580 5395 S 5 S slasLEs
Oblen U155 o 4 5 056 0l 0L Goss opl s
ST I-CHVE SRS TV AP JUI PRUNS PO O g U1 08
fmS 53 G w5 0P L3S0k OLKer 5 oS da s
i STys Sz 5555 Sl bt b ialis 51 5wl s>
Lo gl aul ([San @LLS o2 O A SealsTly
e (F0) (50 il s b (Y4) 5,831 oS e
38 Vo 0T 53 Gy 45 051 S 5 48 bms oy L
Lo ) | Ko S0 Ol laxt b bsalas 51 5wl

e 53 Besls w5 03l 31 (S S 5 ld 09l b
313 0L ) o3l s (P 2070 0) 35 SDae Cuslinal 5,55
o5 (P20 0) cnlodd cole, LSl s 2l 52
35555 el Knd ela b Olley 53 48 5ls OLES daen 5
L (OFV/EVEY/PV) s a5 0 olS Cundy 53 SMze culi]
3)ls ol e sl (YO/YFEY/FY) s ax g 05 Cunds
il 5,585 ) Jsdr bl a5 b . (T==F/A 4 P<i/e e ))
G OB Candy 53 (Ko ol o b Olsley SHae
Tl b Oble 53 e ol G550 4 5 058 Comads ) 2l
g 0P8 Condy 53 Gas culinud 3,08 awgs Kok
w3 s 0P8 Candy L (YVYERYYY) Ss
—YVAY (P20 Y) sl olid gylolas sl (YO/FY2Y/0Y)
52 Ohle ol SOhas culimal 5,8, (mll 4 g b (t=
el 553 425 0P Cmd s 5l s G5 a5 0P8 s
Y (Ko o b Ohley 3 48 515 OLES dan 5 05051 gl
L OWAYEYAD) os,m 4 098 Sdas culil 5,8,
S gobsbas sl (VE/OF£Y/NVY) S ax s 058 Cunds

(t=1/AT4p= /4 VY)

OV
Calind (555 2 45 0SSP 0 s il Gt Sl s
S Cilides gl b s ISl g Olley 53 hae
23 L ongail 5 ,Shas 5550 3 0l Lg)ﬂ@z- Slaesls s o
s Sam 4 058 Bl plis SMas culil (Al
(98 4 08 Candy b anslings las culial il
Ko bwge 5 b b s A8l e Obles o
Cod hae colinad YU (S o b Ohle 53 bl 35 0

Sl ol (ghlsbas oS cax g Q).vls):qt
bl 5 ol (S oo b Obilany 53 bl Goosd il
03533 oz g0 S5z 45 0P 03 S 0Ly S ey glaasily
Sybpe o drp 095 4 et Sd Js Slules]
wr g 0elS Sl aldes glaadl .(VAY0) s Jlgdean
lesls olas Ly o biaol SMae culamal OIS j3 1) S,
om s 0Pl L35 0k OLIer 5 Sille Jbs Ol pew
Cakites (ST aw 5 gl ST sl ialibl Lo ge (5 lsban ) sba
Sl 5 ol 4B i o Jold Ly SDae sl
s S5 a8 Lsls Ol O Ken 5 Sed piaan (Y0) 33,5


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.13.2
https://www.jdisabilstud.org/article-1-1072-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.13.2 ]

Sz 0
T b i Al Jedpe @ S Olbey 53 g 05K
L ohlen 55 ey o 5 @ oyls Sslime ol 30 Sns Cilises
ol 125 B LI5S S w5 05 W (S e
5 sl bl (oligss 5 S 6 S S Olsen
o233 Al Jetd 0 Olsla 53 a5 00500 S8 S5, 2 S 1850
a4 Ll wsd e oedls oS gl &P SO o (S s 1St
58 Gloiy ar g e SoAd 5 Obley ool (Sod o
bs (Gam ars 0P8 3601 S wd S s Olpe elal
ORIl sl ((Sad (VU o b s IS0l Lot se O le

395 o bl sMee calinul Cad$S oas Ssbail 5 sl

References

ﬂu@j[)}&())ﬁd)}@d)\ﬁ\@.@jd\ﬁ ((AJJJJJMJAF
a5 058 b ol Golles u_Seslg Ly oS5 Shes ()
L@K;;ﬁ-gaytgj;&i&g&dﬁ_“Sb&sfbﬁwQ&}ﬁ
PG RS Cmse i 5us s S5 Jlie 53 05d e S
Md}féh.&;@é@;ﬁ.}jww);) QSJ:-JJ«LLA@T)
JM ﬁJ—s&l} pov: “g_.a..lg_'))dsg;l:-)} (“ )bj_..u‘ja)\séy
4})30};&6%‘;5‘5 ’ﬁu{‘—“"ﬂ‘ﬂ)"-"‘ﬁl"‘)’gf—“u
Lvd‘.l.i-.bu)‘ o dl}-)))‘ﬁ}@‘\:\gg_j.:lgsjb‘;}jﬂ
pa@Tau?ba;j_;@;M .s)U.';e.A_.Z;j.,\;r.adA.cir_@f’a
Qﬂuﬁ_w‘é‘j) “‘7')30;4\50‘;‘@*’);"‘4‘-‘)‘)-‘u-:‘u:«bf;bﬁ

513 Yo (Sod mlas b Ollay SLae

1. Zeelmaekers K, Rihon M. Impact of high-intensity exercise on endurance capacity and muscle strength in persons with

multiple sclerosis[Thesis]. UHasselt; 2016.

2. Kuling GC. Segmentation of multiple sclerosis lesions using dictionary learning in feature space [MA thesis]. Ontario,
Canada: Department of Mathematics and Statistics, York University; 2017.

3. de Haan A, de Ruiter CJ, van der Woude LH, Jongen PJ. Contractile properties and fatigue of quadriceps muscles in
multiple sclerosis. Muscle & nerve. 2000 Oct;23(10):1534-41. https://doi.org/10.1002/1097-4598(200010)23:10<1534::AlD-

MUS9>3.0.C0O;2-D

4. Zifko U. Therapy of day time fatigue in patients with multiple sclerosis. Wiener medizinische Wochenschrift (1946) .

2002;153 (3-4) :65-72. DOI: 10.1046/j.1563-258x.2003.02014.x

5. Latimer-Cheung AE, Pilutti LA, Hicks AL, Ginis KAM, Fenuta AM, MacKibbon KA, et al. Effects of exercise training
on fitness, mobility, fatigue, and health-related quality of life among adults with multiple sclerosis: a systematic review to inform
guideline development. Arch Phys Med Rehabil. 2013;94 (9) :1800-28. e3. https://doi.org/10.1016/j.apmr.2013.04.020

6. Wens |, Hansen D, Verboven K, Deckx N, Kosten L, Stevens AL, et al. Impact of 24 weeks of resistance and endurance
exercise on glucose tolerance in persons with multiple sclerosis. Am J P M R. 201594 (10S) :838-47. doi:

10.1097/PHM.0000000000000257

7. Brick N, Macintyre T, Campbell M. Metacognitive processes in the self-regulation of performance in elite endurance
runners. Psychol Sport Exerc. 2015;19:1-9. https://doi.org/10.1016/j.psychsport.2015.02.003

8. Brick NE, Campbell MJ, Metcalfe RS, Mair JL, Macintyre TE. Altering pace control and pace regulation: attentional
focus effects during running. Med Sci Sports Exerc. 2016;48 (5) :879-86. 10.1249/MSS.0000000000000843

9. McCarthy M, Beaumont J, Thompson R, Peacock S. Modality-specific aspects of sustained and divided attentional
performance in multiple sclerosis. Arch Clin Neuropsychol. 2005;20 (6) :705-18. https://doi.org/10.1016/j.acn.2005.04.007

10. Mainero C, Caramia F, Pozzilli C, Pisani A, Pestalozza I, Borriello G, et al. fMRI evidence of brain reorganization during
attention and memory tasks in multiple sclerosis. Neuroimage. 2004;21 (3) :858-67.
https://doi.org/10.1016/j.neuroimage.2003.10.004

11. Shahbazi N, Khalaji H, Ebrahimi Monfared M. The Effect of Focus of Attention - Self talk on Balance of Women with
Multiple Sclerosis. J Arak Uni Med Sci. 2016; 19 (1) :44-53. http://jams.arakmu.ac.ir/article-1-3877-en.html

12. Diekfuss JA, Janssen JA, Slutsky AB, Berry NT, Etnier JL, Wideman L, et al. An External Focus of Attention is Effective
for Balance Control when Sleep-deprived. International Journal of Exercise Science. 2018;11 (5) :84-94.

13. Fasoli SE, Trombly CA, Tickle-Degnen L, Verfaellie MH. Effect of instructions on functional reach in persons with and
without cerebrovascular accident. Am J Occup Ther. 2002;56 (4) :380-90. https://doi.org/10.5014/ajot.56.4.380

14. Beck EN, Almeida QJ. Dopa-Responsive Balance Changes Depend on Use of Internal Versus External Attentional Focus
in Parkinson Disease. Phys Ther. 2017;97 (2) :208-16. https://doi.org/10.2522/ptj.20160217

15. Esmaili Abdar M, Zarghami M, Ghotbi VVarzaneh A. Differences related to the distance effects of external focus of

attention on static balance of the patients with multiple sclerosis. Motor Behavior;2014:4 (17) ;205-18. [Persian]

https://mbj.ssrc.ac.ir/article_25 en.html

16. Doosti F, Frooghi poor M,Sohrabi M, Taheri H, Saeedi M. Investigating the Effect of Internal and External instructions
on Balance of patients with multiple sclerosis. Medical Journal of Mashhad. 2013;56 (1) :15-20. [Persian]

http://mjms.mums.ac.ir/article 453.html

17. Shafizadeh M, Platt GK, Mohammadi B. Effects of different focus of attention rehabilitative training on gait performance
in  Multiple  Sclerosis  patients. Journal of bodywork and movement therapies. 2013;17 (1) :28-34.

https://doi.org/10.1016/j.jbmt.2012.04.005

18 Weinberg RS, Smith J, Jackson A, Gould D. Effect of Association, Dissociation and Positive Self-Talk Strategies on
Endurance Performance. Canadian journal of applied sport sciences. Journal canadien des sciences appliquees au sport. 1984

Mar;9(1):25-32.

19. Lohse K, Sherwood DE. Defining the focus of attention: effects of attention on perceived exertion and fatigue. Front

Psychol. 2011;2:332. https://doi.org/10.3389/fpsyq.2011.00332



https://doi.org/10.1002/1097-4598\(200010\)23:10%3c1534::AID-MUS9%3e3.0.CO;2-D
https://doi.org/10.1002/1097-4598\(200010\)23:10%3c1534::AID-MUS9%3e3.0.CO;2-D
https://doi.org/10.1016/j.apmr.2013.04.020
https://doi.org/10.1016/j.psychsport.2015.02.003
https://doi.org/10.1249/MSS.0000000000000843
https://doi.org/10.1016/j.acn.2005.04.007
https://doi.org/10.1016/j.neuroimage.2003.10.004
http://jams.arakmu.ac.ir/article-1-3877-en.html
https://doi.org/10.5014/ajot.56.4.380
https://doi.org/10.2522/ptj.20160217
https://mbj.ssrc.ac.ir/article_25_en.html
https://doi.org/10.1016/j.jbmt.2012.04.005
https://doi.org/10.3389/fpsyg.2011.00332
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.13.2
https://www.jdisabilstud.org/article-1-1072-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.13.2 ]

20. Schiicker L, Hagemann N, Strauss B, Vélker K. The effect of attentional focus on running economy. J Sports Sci. 2009;27
(12) :1241-8. https://doi.org/10.1080/02640410903150467

21. Schiicker L, Anheier W, Hagemann N, Strauss B, Volker K. On the optimal focus of attention for efficient running at
high intensity. Sport, Exercise, and Performance Psychology. 2013;2 (3) :207-19. https://doi.org/10.1037/a0031959
22. Schiicker L, Knopf C, Strauss B, Hagemann N. An internal focus of attention is not always as bad as its reputation: How

specific aspects of internally focused attention do not hinder running efficiency. Journal of Sport and Exercise Psychology. 2014;36
(3) :233-43. DOI: https://doi.org/10.1123/jsep.2013-0200

23. Shahvarughi Farahani A, Azimian M, Fallahpour M, Karimlou M. Evaluation of Reliability and Validity of the Persian
Version of Fatigue Severity Scale (FSS) among Persons with Multiple Sclerosis. 2013;13 (4):84-91. [Persian]
http://www.sid.ir/Fa/Journal/ViewPaper.aspx?id=198417

24, Schwid SR, Covington M, Segal BM, Goodman AD. Fatigue in multiple sclerosis: current understanding and future
directions. J Rehabil Res Dev. 2002 Mar 1;39(2):211-24.

25. Marchant DC, Greig M, Bullough J, Hitchen D. Instructions to adopt an external focus enhance muscular endurance.
Research Quarterly for Exercise and Sport. 2011;82 (3) :466-73. https://doi.org/10.1080/02701367.2011.10599779

26. Tenenbaum G. A social-cognitive perspective of perceived exertion and exertion tolerance. Handbook of sport
psychology. 2001;2:810-20. Doi: 10.1177/0011000012461378

27. Acevedo EO, Rinehardt KF, Kraemer RR. Perceived exertion and affect at varying intensities of running. Research
Quarterly for Exercise and Sport. 1994;65 (4) :372-6. https://doi.org/10.1080/02701367.1994.10607643

28. Ekkekakis P. Pleasure and displeasure from the body: Perspectives from exercise. Cognition & Emotion. 2003;17 (2)
:213-39. https://doi.org/10.1080/02699930302292

29. Kershner AL. The Effect of Internal vs External Focus of Attention Instructions on Countermovement Jump Variables
in NCAA Division | Baseball Players. University of Kansas; 2017.

30. Waulf G, Su J. An external focus of attention enhances golf shot accuracy in beginners and experts. Research quarterly

for exercise and sport. 2007;78 (4) :384-9. DOI:10.1080/02701367.2007.10599436



https://doi.org/10.1080/02640410903150467
https://psycnet.apa.org/doi/10.1037/a0031959
https://doi.org/10.1123/jsep.2013-0200
https://doi.org/10.1080/02701367.2011.10599779
https://doi.org/10.1080/02701367.1994.10607643
https://doi.org/10.1080/02699930302292
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.13.2
https://www.jdisabilstud.org/article-1-1072-en.html
http://www.tcpdf.org

