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Multiple Sclerosis (MS) is an unpredictable disease that can change individuals' life-
style. The purpose of this study was to investigate the effect of a Mindfulness-Based Stress Reduction
(MBSR) program on functional disability of patients with MS.

The is an experimental study with pre-test/post-test/follow up design using control
group. The study population consisted of all male and female patients with MS living in Neyshabur county,
Iran. Of these, 47 were selected using a convenience sampling technique and randomly assigned into
two groups of intervention (n=22) and control (n=25). The intervention group received MBSR therapy
for 8 sessions, while the control group received no intervention. The follow-up was performed after one
month. Subjects’ functional disability was measured by using the World Health Organization Disability As-
sessment questionnaire. The collected data were analyzed using SPSS v.21 software usingrepeated mea-
surements Analysis of Variance (ANOVA).

This study obtained its ethical approval from the Research Ethics Committee of
Neyshabur University of Medical Sciences (code: IR. NUMS.REC.1397.004)

G The results of univariate ANOVA showed the significant effect of time and the interaction effect
of time and group on functional disability of samples. The results of between-group ANOVA a significant
difference between the intervention and control groups in functional disability (p <0.05). Pairwise com-
parison of the interaction effect of time and group showed a significant difference between the pre-test,
post-test and follow-up scores (P = 0.001), but no significant difference was reported between the post-
test and follow-up scores.

The MBSR program could reduce the functional disability in patients with MS due to ease of
treatment, faster patient education, and the short duration of intervention sessions..
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elin sheath involvement and destruction in the brain and
spinal cord. In the first stage of the progression of MS, the

Introduction

ultiple Sclerosis (MS) is a chronic, pro-
gressive inflammatory disease of the
central nervous system that causes my-
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myelin sheath of a person’s nerve cell becomes inflamed
which is associated with several devastating effects [2].
One of the major problems of MS patients is their function-
al disability in different areas of life. Functional disability
is a functional problem at the physical, personal, and so-

...... cial level.in. one.or. multiple. aspects.of life.that.one. experig
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ences in interacting with environmental factors and health
conditions [10]. In recent years, scientists used non-phar-
macological interventions in MS treatments. One of these
methods is the mindfulness-based stress reduction (MBSR)
program with a behavioral intervention based on self-fo-
cused attention [15]. It is an 8-week program focused on
teaching a variety of mindfulness exercises including sitting
meditation, body scan, walking meditation, loving medita-
tion, and gentleness. In this method, the patients learn to
increase self-compassion in a non-judgment way; they
learn to increase moment-to-moment awareness rather than
having automatic reaction as well as learning new ways of
responding to situations [ 16]. In this study, the key question
is whether MBSR therapy can affect functional disability in
patients with MS.

Materials and Methods

The study population consisted of all male and female pa-
tients with MS in Neyshabur City, Iran (N=120). Of these,
47 were selected using a convenience sampling technique
and randomly assigned into two groups of intervention
(n=22) and control (n=25). Inclusion criteria were as fol-
lows: 1. Diagnosis of MS by the physician; 2. Age range of
20-55 years; 3. Reading and writing literacy; 4. Having MS
over the past 6-12 months; 5. Not receiving two psycho-
logical interventions at the same time; 6. Having consent to
participate in the study. Exclusion criteria were as follows:
1. History of psychiatric diseases and taking medications
in the past year; 2. Having mental retardation, 3. Having
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suicidal thoughts and history of substance abuse and alco-
hol consumption; 4. Absence of more than two sessions in
counseling sessions; 5. Having no cooperation during the
interventions.

At first, the patients were matched for demographic char-
acteristics (e.g. age, level of education, and the severity of
disease) to control the confounding variables. The interven-
tion group received MBSR program for 8 sessions, while
the control group received no intervention. Follow-up was
performed after one month. The subjects responded to the
World Health Organization Disability Assessment ques-
tionnaire. It was developed by Aston (2010) to evaluate
the functional disability in patients with chronic pains. This
tool has 36 items assessing 6 subscales. The Cronbach’s al-
pha coefficient for the whole questionnaire was 0.95 which
indicates the instrument had good validity and reliability
for assessment of disability. Repeated measures Analysis of
Variance (ANOVA) was performed in SPSS V. 21 software
for analyzing collected data.

Results

The results of univariate ANOVA showed the significant
effect of time on functional disability (F=29.04, P=0.001)
as well as the significant effect of interaction effect of time
and group on functional disability (F=26.18, P=0.001). Fur-
thermore, pretest scores were significantly different from
posttest and follow-up scores (P=0.001); however, no sig-
nificant difference was found between posttest and follow-

Table 1. Time and group effects of MBSR program on functional disability

Source Test Variable S Df el F Sig. A L
Squares Square Squared Power
Time Greenhouse-  functional 814376 381  96.3166 0429 0010  39.0 00.1
Geisser disability
sy SR e 32.3945 38.1 74.2854 1826  001.0  36.0 00.1
Geisser disability
4’7;5 ournal of
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Table 2. ANOVA results (between-group effects)
Source Variable Sum of squares Df Mean square F Sig. Etasquared  Test power
Group ; onal 89.34745 1 89.34745
(‘j‘l';:t;ﬁza 61.162 001.0 78.0 00.1
Error y 38.9615 45 67.213

4&5 ournal of . )
<X Arak University of Viedical Sciences

Ensan N. et al. Effectiveness of Mindfulness-Based Stress Reduction on Functional Disability. JAMS. 2019; 22(5):56-67.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

ournal of
rak University of Viedical Sciences

up scores. This indicates the effectiveness of MBSR inter-
vention on functional disability after intervention, which
continued in the follow-up phase (Tables 1, 2).

Conclusion

The purpose of this study was to investigate the effect of
MBSR program on functional disability of MS. patients.
The results showed that MBSR therapy can reduce the
functional disability in patients with MS. Its effectiveness
was continued in the follow-up phase.

Grossman et al. [26] believe that MBSR therapy can help
people with MS to cope with life’s challenges like functional
impairment. By examining 150 patients with Secondary
Progressive Multiple Sclerosis (SPMS), they showed that
MBSR program for 8 weeks, compared to other conventional
care methods, affects depression, fatigue, disability, and the
Quality of Life and these effects are stable over a six-month
follow-up. It can be argued that MBSR program leads to im-
proved function of the patient with MS by reducing psycho-
logical stress indices and psychological distress. According
to Mills and Allen [27], mindfulness to physical movements
and functions in patients with MS serves as a coping strategy,
and continuation of moment-to-moment awareness leads to
improvement in patient’s motion and function.

MBSR intervention is a self-help method for enhancing
the physical and psychological functions in patients with
MS. In this regard, Carlson [28] believe that this interven-
tion reduces functional disability and causes multifaceted
improvement in physical, social and cognitive functions
of the patient by increasing the patient’s awareness of the
disease symptoms and conditions, and has a positive effect
on the Quality of Life of the patient and his/her family and
close relatives. The effectiveness of MBSR program report-
ed in this study may be due to its ease of treatment, faster
patient education, and the short duration of intervention
sessions. It can also be concluded that these interventions
can be used as a useful method to reduce the functional dis-
ability of MS patients.

Ethical Considerations

This study obtained its ethical approval form the Research
Ethics Committee of Neyshabur University of Medical Sci-
ences (Code: IRNUMS.REC.1397.4) and is a registered
clinical trial (Code: IRCT20151228025732N33). All partici-
pants of the study signed a written consent form and were
assured of the confidentiality of their information.
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All authors met the writing standards of the Interna-
tional Committee of Medical Journal Publishers and all
contributed equally to the writing of this article.

The authors declare no conflict of interest.

The authors would like to thank the university, patients
participated in the study and all those helped in conduct-
ing this study.

Ensan N. et al. Effectiveness of Mindfulness-Based Stress Reduction on Functional Disability. JAMS. 2019; 22(5):56-67.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

B oylols .YY 0,90 AVAA (50 9)5T

g 4 Wise (ol lows (63,5 )5 13U p1 (AT D 1 (Fae (gl RS AN ol 1

. j9 5!

"ol sy 0ty Flo ol @S ey Goual® 0 ludl S

U‘Ji‘ sul...o.u suL.a.m olKasls sy P,ls 9 LS‘“L"‘:’UB) sasisls “5.3.114 ‘5“'““‘“‘0‘5} 05; A
Ol pgldess ( Dl 7255 Clael g 500 ol 35 50.¥

oS>

e oo

g 5180 Cnl s S 0,8 (S5 000 k3 (Slas slons 51 S 5 (S (St e 3o S Jetlse (Lo
ol g Sl JeIpm 4 Do (Lot (99,51 (S 1 US55 1 (i o sl GRlS” Ao oy il g 0yl
BV Jalis digas e g cpal 1301 yoiliis (s s o 9 50l S 4 i (056 3 (355 415« Lol axal- [ENEPIPEVE
u}n)] 3 suy)]u:u“.; &5 )‘ OBy C)'b W) s.slz:\.ﬂ ‘;QLAS Sypo A as’ Y (J)LS 03; J.Zu' A1) ‘J‘:‘.L‘)‘ 05; ).n.i YY) ,&u’
09,5 10,5 dly )8 Al Cutip ey |y ST 23 51 iae o yresl (el Al ¢ glesT 09,5 09y J S 09,5 b (6,6 9
e Sasls Il (ly,) Adli sty 43 o 309051285 35900 oo Sy 3l 328 (65 30,5 by 0 Sijoel e S5
b s SPSS 138le 5 YV dseand 3 oolictanl b 5,50 slas yuS03al b uily g ks cy903] b Warosls g il guasly culagy
S pole oS4l gy > IS dipaS yges 4 IR, NUMS.REC.1397.004 auliss by aslllao oy
Col ed“w))yl.t.,g’

188 a1 51 Sl sl 31 590 5 0,iiacSs g3 and 2y cypnks diepel il ly oo 31 ol guulis
el s ) o _sine (60,5,15° Slail aalo 3 0,5 5 o cabolss S el fosine 63,515 gl dilhe 1 lo;
Sglis J8 g Shalesl 09,5 99 ot 45 wadge LS (P<e/+8) JyS 5 halejl 09,8 90 loe 55 (5B9)T (e bl
62252 9 09o3lims b a3l Al e (ol (L2 09,5 g (o (lalsd 31 (o295 duslie .(P<2/+0) 31 3529 (5 loline
3,05 0929 (5 loline iglis (5, b (yge3l e Al o (ylio Lol c(P=e/e < 1) ol 3939 (5 lolins aglis

29 Sl g 4 Mo (flos (63,55 gl 2alS 32 AIST03 2 (o o (2015 o il oo WP
Sl (10910300095 (et 5 ot i (390l 9 loyd (Folus s liise stk ol Yo 314 sl engs ol 5 35
5,5 o i als e

wallie Sleds!
IWAY (oo e
WWAA jo0+F
1A ,3TY.

HEY) 3‘5.&515

Sl @lﬂ&aé »
Jetlge ¢ 53,518
o239 A8l

Iy omae gl jaue da)Se ol jo ool sl ISl 4
°&5)g;*'.‘.‘z’. (s QL’.ALo l; QGj‘ A.Al.ﬁ‘ 9 A“SLSA J.’Z.‘?bo

3

doddo

B iz G Sl Jedse g)lom (Y] ol ol o
SN CadaS 00T 0,55 o loss 3l 5 Comd (S
L olyon g aa0 0 &) 08 (S5) e Olig 50 1 scunl 5,8
9 39 on e 63,515 Jlgili 4 JSLdgy) slo Seas
LF] o)l 55 galad )leyo
Jedoe & Sl slawid o (S5 g (are Jalse
9 W)l QB pealagS (gilen SO lgie 4y o IS0l
Sbsle S il Slee o Py s5lidply) slo Sl
2398l Jeaidgn o (el Lol ol [B] el P o

S 4 3> slacs Lol g lon o095 o (S9N i
SloygaS ;o (Tl Jare (nne (ere slacslen
oo el 6 lom S 5950l eidge [N] ol o
9 Sr5 0 Sl 45 Sl (635 0 (g s 0Xigy iy
Oedsl 9 09di o0 (258 SLb g e 0 ke B 5
Jokos Gale G« 59 15l Jeatlga (6 Loy <8yt al> 5
sladels b Sloll nl 9 998 g0 Lol Jlard s 33 e
IY] Col ol yo (300 ooy 55

155 5 e Sliac] palie 4y (48T s 59 IS Jatle

1 gt 0 anns 93
9 oleeasy Gl 50

wills gl gy 09,5 ¢ ins 5 pole g calidicyg ) 0Tl ¢yliaws oSl oy liows 1 SLAS

FAA (YY) YYPYEYD- oils
i_rahimian@semnan.ac.ir : K s Caumny



https://orcid.org/0000-0003-2868-3272
https://orcid.org/0000-0002-7534-5711
https://orcid.org/0000-0003-3029-9050
https://orcid.org/0000-0002-3915-1100

=W Sy pole olf.:.’:bd:eu

oyl (2lS el 2T e g sl j2lS” Al
dr g slie p oS ol (g8 Alslae S 2T 503 5 ite
(i g o] 25 Al oo [V O] ol lgisl 095 a4y 357103 4
248 Col laziacition omg)S ddliy S So (85 j9i> 5
S yya- by (et aloz 5l 5T 0005 iy a3 el 35901
9 ORbISCangd 48150 5 (5908l 4Blye (ys oSl aBlp0
o3l AT 2 e o ] SIS 50.0,15 55 15 s s
OO S Dalad sl 4 1) 093 4 Bl g (Bpdy WS 00 Sl
Colia gl ) b alazd 1 (5 Lot caims (305 4,2
Cuadge 4y yologuly B (slroged g aims (iulidl Sogs

[VF] 0,551,

JB Sloyd 8 pous 9o ala> 40 45 A0 il
Sleday a3lid g, oo g Syl 3l e bl 518,50
4o 0l (BUT0y23 31 (e oyl 1L 40l 50 g il 0
P DV] el gleyo calin dely 43 obcuss pge yolis |l
cilolge IS (g 4 Copmss 5 08 o 3305 05 olST 00
o> STy (sl g WS g i oS0 b el
slie g Skl glaguly il pale &j90 4 Jlotiali 9 51,5
st O92e 42 (21003 DAL S il coadye b
O 08 4 9 09 oo prie (Sl 5 g gomr Sl
L] sl asils JyuS 095 slalidy 5 b ans ol ISl

ol e jo ISl Jeidge (5 )boes 5l (5U 2 Jlee

lools 31 o 51 oA eloszl 5 (59,3 0,Shos il 5 Slower
B -aitd (483 jpl> (e oyl S alSNe o
2 0BS s3i 5 (gHe eyl IS alslae o Jull§
Lol 5 (ad Comdg o S0 o obL«;e S Sl Sgee
oyl udlS ael [V ] 8 s e 38U byl Swijcuins
iy oolinl g o Togs aldl cucly AT 03 5 e
O9et2 9 39 Sl Ureidgo b (5,850 50 098l sl Ulys 5|
(0 sl LS ¢ (rizmo [V ] 093 00 Lo (sl ,S 1S
SIS § (5 Lo @D 00iS 10 poyusl 1 21T (503 51
e [YY] oo 3l e ISl Julge 13 som
2 comiglSad Jeddse Shlem 5o ' aBTomd 5 it
(o Cdls sladilfe pdas g (g Cdluse Sj oS
IVYT 338 o e Sl oSl Sy oo
(550 sl LS Al o250 1 e lalllae () a4 ST
Somen sla Suasl o asliioly, sl 2100 5
ol (2l s s ISl Jertlge 4y e Lo
el 0025 a2 (68,5 S gt szl pobo y alshae
25 oyl 218 Ao die; 10 g W a5y
9 Sl sloigas 10 5 lans 2l (635515 il 2 Ty
2 enliie (1900708 CSIAe 3 35 o3 O jgpd A az g3 Ly 1S

1. Based interventions Mindfulness

B oylois .FY 050 I¥AA (0 g 53T

MWiro (5 lows ol 40 Lo 10 a5 ygulio YO dgas 4o oS ol
L] 09 g0 aBl] Slass 1yl @y Ha3 Ve v azin yo g diiwn

5l W jle 598l Jedge (s)lon el g9 ez
4 glamdig ) ion 1l slaniy ) i £9i 10005 1S g HanaiiS ge
Jeetlge (Solons £98 (S s 0aiiSoganniy) sty £95
wops VO dgu> oS Cewl ddglonigy oy 55 cmjo S
s Sl 4l dy 9 Sl Jdge 4 M oy
P dsgy sl 4 adslanis) iy g9 4 Mie lilos Yl
9l 0l (69940 4365 e LAY (Mas (i 0 9 D9 o0
LY] a5 yls (Sl dgups 4SSl Ly

s oo Silemt (29 Oy A oSl Jilse
ol 5 el g coall (S cohladl 5 S0yl
Oblew o (slaizl 05,15 Pt 5 Jid slace)gius
S AL o e 3l (Solpls Ly, » g 000
Consl o 9 Al Jewidge (g0 (slaaly 9 oBdle 5l 3,58
s 53 63,515 JSCte 3929 lise 4y 63,515 SJlili [4]
P 0je iz b (S5 050> Sy o (sleizl g (ool o S
Slogas [V +] Cosl odlo Ll g slaoo Jolge by Julss
L oo (3licly) 5 (Slxed OMSbe 9 Slons (Sl
sojs 1> 63,55 Sl 4 e ¢ o Sl Jdge
Silo b )55l Uy (2alS alex 5l (Swj i
(Bl 5 (S slaglly SRalS o Jid o Slee Pl
4 69,55 gl 09 oo (555 CSiin 95 5 (S
ORLS s Slal 5l 9 998 00 e (S 40 Sible @y 999
IV e o ) (S5 CotaS

G855 IS S5 o oSl el & e
Codl Glaz o8 o Sleil aslds e 5l gilom cnl 9 A3yl
Mo ol ylows 50 63,515 Slaililas aslis =5 ;> Dle [V Y]
Jolss rals:5f wiles e ol ol poid s 59 Sl JuniSgo oy

LIY] 280l 30 e s g Caliinl palS s yud s

Jeetdge 2 e ol 3l (sla olilys 63,515 (il Jodo 4,
Moo Sl (S5 0039, (slacalad plowl 13 59 150
Sy nl 2gdee e Lagl (Solgls 5 50,8 5,l8e
w1y Ghles cnl 30 @5, Slgb o aldlas pg3)
Jretlge 4 Mo filogs (352 0y8es cirpizpam 105l 00
e soia o ol o o S 3 et
e Ll il S 5 i i
i g cand o Jolad pae | LU S L’,i:mlS.o).:f)I)é
P (6 i 6‘5;)[: ‘5,|93L: 4 obé‘ O'.’.‘ 3 Y}Q.’.A Dlae
LVFT 0y)580 so caslice EMSae pg 3l 1 aS 09 o0

Oloyd 335 503 (oS (29,0 e EDSNe 3 sl Lo o
(e il 5 (Sl 009 (s 9 sl izigo 4 (Dl

PETRD 31 (o oo o] IS Al i BT ou  p2e R0 g (el ' 5



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

B oy)lols .YY 090 VAN 50 5)$i

dlge B pansguw dil g LSO (gax LG ils o d
pae 9 c)jL?..c QL....[?-)O 4......1?50 )| gy Sl ‘C’l;’jf:‘-"j
Al sl s o 6 Ken

WHO-) el Sl olojlw (Sgil (b)) 4l s
2 &5 Sl gy sslaie 4 gl Jawsgs (DAS 2/0
Y& Gl 5l ol ol olol cpeie (slosys 4y Mie Loy
50 F VY ) OYliw) colis dhs Al 4 cunl 4565
V15 Bl o095 (1) 5 Ve (A A WY EYlas) S 5 o(F
(¥ 910 ANV A F SVl oy0opsle5 (VD 5 VF AV Y
o YV (YF YO LYE LY LYY LYY eV S slaealed
(FF o ¥O FF LY LX) Y0 YR W) o5 JLke 5 (YA
Voo B jho G 0y 50 il ol lped 0 (00 (o) )
ool yidon Sletl sasms ylis YL Ol jes g 05,08 o0 )3
oot sy loxin Y18 s 1o L8 Lasgs gl 50 4sbsbns o
4 9) 25 92 )3 aaligty galilisasl 5280 1,55 o
Sl culps g cdls )13 /AL /ATy asals jo 9 Jle
LYF] 05 /Y (YL dalistias 53 olasl dad FLig S

S Sygo 4 (AR 5 (e eyl SIS adliy

Ll alsbie ol (655 oo 2 (okine 5 oid cslie sl
5953 31 BISTes3 52 (g3 oyl (1S 00T (sl
Jals S50, el TYB] ad osliil Sa 5 (ol o
&)l Sl aods Y o el Jouz 0 a5 ol ad> cutan
Couniis dloz sﬁblﬁo,asé Sl o3 Elgil e yaiomod ool 00l
2P RS sy 9 48le iy (Sl (85 H9a b Cels g
Hes sl i 5 slazrl il 5 30

ﬁblé&ﬁfshe&wbdqw

S5 ol m 59 15l S0 4y Min () Lo 0 o 0524
2 e ooyl palS alSlae (il oy p Jlis 4
Jerdge 4 e filoss (60,555 gl Srals’ yr alSTymd

el ot 33150

W pig, 9 lge

5 IS 098 b stalojl b Sy pole tagh ook
S8l (Bt olasilly y ol 505 5 g3l a9l iy
05 48’ g lel dnal a2l J 505 09,5 9 (talesl 09,5 4
LAYAZ Jleg 5o 45 Sidg s 9ISl Jatlgo o Wi 1l 50
an2lpe sl ol Croamil dy 39 ISl Jeitlge (anses
Ohylows 51 3 FY Jold dig.0gs 425 VY« 0,8 -pul dlaas . ads S
45 39 ol olel cpoamdl 53 (g Al Jestlge s Do
(Solel el hagsy 5 o858 g sagas a8 S o
2 018 ol el JUye (gl (slajlons 4y az g b g 2is)S
ol & j9u0 4y g Qo GBIl uyiand 3 (555 gl A9,
A5 )8 (5 Y0) JS 5 (i YY) talegl 9,5 50

s 5 31 0l (G-POWER bl 1 (5 S igns Jyoy3

ot 3l 0g e o3 095 (gl lne 05 (i905T (5]
ST o dald e maiite S Lansgs o 9,15l iy
Jolas 2838 2y g ailes Slgas JBlas xils L OO
Shoyoslyy cMslae cdly ;s pac (g loy 3l ole VY b 2l
Glolene . il 5 Sem 4y hiles 5 Hlojen g0 4 500
oy wad glagilans 5l wog Sl b gogesl 75
Sailocds gloil a4 Ml ddS Jlos Sy 0 9 Byae

w90l Oluda  glgise LTS
O e ly 4iBle g (983 y9d b olyed (alS 55503 (30305 395 Culin Jg
QS > B9y 32 Ryl 4B Ve epdy (gly 4o (3150 elge b allie P9

DRES g i Comdy 5D dublye (oD juds llo by il g ubulS S o laplod] S gl 40 by 1 g it Sl 50 ad jads oy ped pow
O (5l i3 dus ey g (i3 (AT 31 58 p0t0 it

0932 (50181 g IS8 dalius (o ¢ i I (BT dts Cumdg 43 4Blye cgyliutid b (g M0 (48 jouis 458D ety oyl I oy ile Pz
i (gLad 4d,Bd duw o6 pS g
2 O3 g g caye 53 o o Sy B yne s Cupnidng 3 4iBlye (2505 > oo ojlel g il 32 35T ey g s ) 18T ]
oS (lad A8 dus ¢ 9 3y (59

s (B3 9 ¢ (S0 2 DI 42 (st 9 oyl 4 bogrye s Comidg 3 4i3lye cy05 (ol & )85 St (Byme oyt g i I BT
ol (gLad aads

SUad 48,83 dus iyt g 3l clgual ¢ pdy e i3 5 BBT &l Cumidg y3 4810 (1 pe3 FiS Cuidlyo 395 3 JSS 5300 4o il o0 39S 1Y
025 9 ot Ol Sl & g1 g 00el gy 41 ST alaplosl 3 o ke o g s
Sl ¢ 0bybloss e izan ik oy 4iBln 705 0l 3 S (slacumdy b el S (ol Lo gl 5 ooz s

PETRY 31 (e oyl IS bl i T (oo 320 K02 g ] '3

I


http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

=S Sy pols olTis Ao

a0 el 3l B At crl ale (6l crlpls s Bole
2ol o eolaul junsS Luglecys ;8 yg05T 51 eslizl b (gol3]
9 VYA ol a0 ol (guyy0 30 jusS gl )5 090!

ol Casd 45 P<efo o)

2 ooy it sl ol ly sl s s9lite
Sl gl 45 o oolizasl 1) (93T 51 stalesT cilisks Jorlpo
Sl adlge gl hlisee Jolpo 0 Uas (uily fy 4 052 o 5]
(F=o YA g P=+/+ 1) 903l s 10 cudy & (6,5,18
g P=l0Y+) 6K 5 (F2VFY o P=2/Y+A) 905l
] Sy (oo $Y -

390 Soailgo o sk ol 5 uSilao ¥ o)lasd Jgir
)l loggal 5 baog,S S 4y 1y (gl ol 0 (g
2950955 A G9o3 @l ¥ ojleds Joazr ol 10 000 0
093] s oo i 1y o9, 5 ooy el g o
2 olos A4S cad BT 51 (Sl o 310590 5 0 i
Joisine (YA F 4 P=e/o 1) 63,515 ilyl ailge (s,
4 A8 pasiie 58 09,5 9 ploy elsd I pogas ;5 Cu
el Jfsiae (53,515 Sl Adlga 52 09,5 5 o (shalss A1
(F=YFI\A g P=-]++Y)

99 (a2 45 A o ltd (89,8 uilyly Julod gl

B oylois .FY 050 I¥AA (0 g 53T

oolazul b aools .ol ploxil glalsloe 2SS lgie ay colud>
005 Y s b 5,0 5550l ity o 3
Jedoes el 40 ooy (g loline pebans . Judons g 4y 5205 SPSS

A az8 8 las 3 P<e/o B/ Ll b

sl

YY a5 widgs ,a5 FY gl oyl j0 cassSeS b ol 8 olaws
OYNQ) ,a5 YO ¢ Lalejl 09,5 ,o o] (oys FFIAL) a5
S5 s eSlee il S gl JUS 09,5 0 (o
JSS 09,5 o OFA Ll 09,5 e KuS5 4 g Jlus VAIA igas
05 VA/ED

T8 2 e o 2alS (850 il o 2 jglate

38 505l idse 43 S Ghilens 59,555 Sl
Ol Gl Bt S (6 Sl Guily fy Jelos (12!
A gyt slzge 09931 5 g 9ol Sl (o903l akozr
QL F=BIBY g P=elo ) (50 4y drgi b uSipl 0y905] gl
Lgl.moj)f O o 43......3‘5 Sl yuiie oxosnlive W)SLA a5 slo
T PGk (ol rlplis s plp K0S b alisee
OLas 8,515 Sleil adlge (gl Azge 903! b .o
Casline Gl oyl (P<e [+ 0) cudls (B8 i cyl (5 lolins
63,55 Syl aile cpl ely e Cug)S ddgyie 45

03903 9 09y S5 &y Smgly (6l it o aibind Byl g (e Siles ¥ Jgur

3,5 ta] Byt uS5ko o905l 00,5 it
WOIYSHE/F) conote
yYo/orty-/y. S JS
yYY/asEa/ay S
V- NASEVOIAY oselote @358 gt
ABIAVEVY/AY oeom il
ADIANEY /5 S

0955 5 olos Jalad 5 (yle (29,5 5950 il 9o s ¥ Jgur

.‘ - . . . . . . P &
: ;‘; | Ul gbgimepde  F o piowolbe DF jpdaeggecn aile Ry A
1l o,
<P U9,
. . e . ot
\/ I¥a [eo) YA/ ¥A55/a8 WA OFPVEIN s p oles
1l bg,s S
\ee s oo YSIA YADF/VE WA YRraiRY <L IR o3
&S S 09,5

PETR 51 ine (o yiant] WSBIS Wb e it 31 oy pte sl s 0 g ] S 3 7Y



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

B oy)lols .YY 090 VAN 50 3).5]

ﬁb‘&}gﬁs&a@bw

S g inleT 09,8 55 las 55 (o898 0w il g Julods gl F Jgur

ool Ulgise (g gmeghw  F O8Sle ygdone Df  jpdoveggerne b &e
Ao -IVA oo \SYISN FEVED/AL ) VEVEROAR oS5 sl 095
YAV/SY ¥ A5\DIYA L
0955 5 (ko (sholad 3 (g9 dumslio B Jgur
S e 3 it glhas. Ly g Siloo Cogli5 09,5 09 ﬁ aifye
ofe) Y/ VV$Y o9eilom )
] ] a9eilota
Ve WY o9ilom O9eilube &35 Sl
\es \-¥ oA S 9ol o

W3]

oS alae (oidu 5l (o) ol hagly (ol Sus

Olert 63,55 gl 1als (2 Tpm0 51 (e i
e 2o 3 gl 5 09r (g Sl Jeatlge 42 D
&SN (gl 1als (2T 00 5 (e oyl SRS
Crl &5 oo LaS gl ¢ pua s ISl Jeatlge 4 De o )lo
a3l il gl ooy A5 31 60,5157 Jlgil dgupgs yo alsloe

Sl otile )LAg.li 6ﬂi&‘i 093 ‘519 5
ooy ralS Al dss odiae o )Sen g oy S
2395l paidgo 4 Mo o314y il g0 2 Toy08 51 e
ablie 63,5,5" Pl ol (Swij slaglly b b wS oS
10 2103 alslae i5u 3l wyp b ubiie ol [YF] oS
Sy eds gl oig oy (gua oSl Jtge 42 Do jlony 10+
b duslio 18 by, ol 45 sl lis  glazanciin jbigel 4ol

SIPU 5 (S (SO pdl prepllos (al 13 Jgore glacadlye
W
W
My

Yoo

Estimed Msrginal Means

9.

Ao

(5 olinn glis 50,515 gl il ;5 28 5 talajlog
=9 gl Fojleds Jgaz adlol o .(P<e/+0) o)ls 3524
o yye Goadlse 51 Soym ;0 1) 09,5 9 oy (Slelas S
5 obey elsd Sl (> a5 auglin B o)leds Jgazams oo 4l
@l a3 e Al)| gy 2050 Slodilhe 51 SGsm y0 ) 09,5
O3l Al re (e (69,55 (gl adlge 0 a5 ol e
(P=+/++ 1) 3,18 3929 (5, lolime iglés (6,8 9 (yg03lmms b
S92 bl SgliS (6% b Ggeilm alope e L
oS Al b 31 4S g oo (s el oyl 3.0l
Oglds 4y yomie (60,557 Sleil (23 jei> s oyl
Oy g Cawl 00 09,5 90 (s Al-lie &l 5f Ly Jlo e
pal ol 009 JBale 5 (6,8 al> o o i Sl oyl
al> o dus 45 (60,5 IS Sloils adlie (Sl duglio ) o)lods

a0 GLas ) ()l

a

Jrs

093l o S

sles) alo o s 55 63,515 (Sl adlge (1 Silos duylie ) 5 guad

o9l ot

PETRY 31 (e oyl IS bl i T (oo 320 K02 g ] '3



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

=W Sy pole olf.:.’:bd:eu

Sl gy 51 25T 520 3 2o o il 2018 Al e
Wiiwd ol 2l5Td dilhe 4y bogyye a5 olacS ST
PR g 3l 9 09800 38 ) ol g Sladl falS ey
Ul Ghalidl 4 (gl 5 (23,5 aHld slagSll s L
9o e e JSEIL 0 )95 1 0920 Sguge 9 JISE J S
s 5 5N S alS sl 85 a5 4y ol oS
3® oot Ll (60,55 Slgil aSiyl 4y ax g5 b .0gd o0
9 ) (e ol Gy ISl Jatlge 4 Mo Sl 81 (S
Sa 3l cnl 68,55 Jlgl (2alS o S50 aldlae (5yae
Sl 52 s (S g sole iudeS

L A

2 @003 (e oyl (a5 Gloys b b
2395l Jertge s D (il (63,555 (Il rals
ol & lgiice 6yl ol SV 51 4 el a3 S
Oo90eelisS (pizen g Jlom Saare Giipel 9 oloy
45 25,8 domli g g coaizmad 55 o)l Alshie Sl
@ hles 3,55 Sl Jrals’ gl wilys oo Do
w555 18 eolizul 850 drde (o9, (gis

L .09 azlge 525 slacudgamme b )2 &g, 50 (hog3y ol

5l dndlys Bioee wld pol> gl (0gy srlaie 4y 4295
OMRgR (nl 0 S Al Ghagsy (sl pite I (ST g
Algs go a5 ol eolainl L5509 Jhomiw g (o5 b
(S09de (ylaie dy e yaiman . AS Sgame | laazdly 5l bl
Ol eyl Aralr 4y Cslin qryiwd pas cde 4 Koo
3929 §ylon 3 o> £95 40 alSlae (glyzl g5l (5l pdigas
oS Jextlge oo elail dad yr alsla 13 5 ol

2 39— sn ity Lacudgaome (il 4 4y Ly

wla g, dSeal =295 slog,b o] el allas
M3 Jaloe 55 9 093 ool ol amliae g (o lomiain
s )l (§39—p 9—ald J8 3l 60,5 (gl -
OSlas (ool 9 oy —oloizl glaculex
2 el (Sl dy e Gl ks g 0dls >
A e g (Hloy Blod sl 4z Sos xS oty
00yl 0 odle 0, B () 0 )50 cdigal o
3ol Jilse 5 )lon ol5 sl o)luys (aghy
lpaidly e azrgil ccmled ) g aplys Jaie ;)|
oyl Gheals Al ol ltia S, Sl iagh
hles 2 60,55 (b o (—alTis08 oy (e
Sl 0yl jloline 13U (s 59 5l Jugo 4y e
ey gl sloaaslip jao o oleys (il g0

9= 5| =S sl S i ISl Jse o

B oylois .FY 050 I¥AA (0 g 53T

5y 8 b ol g oo 3 ol Sy iS5 Sy
5ol Al 1o a5 8,8 Namad gi s cand Jorl 505 dnle st
b glaasls cols pals b 2R 5 e oyt
4 Mo Jlon 0,515 300 ) (Sl sla Szasly iy,
2940 Il 5 5o 5 e 09 00 e e Sl Uil
Jeetdge 4 Dlie o slos )3 (Slower (5lad S 55 IS > 5
Syl 9 055 o0 Joo glaliliie o pal) SG Glpie 4 e 50
5552 e o )3 (53914 41 ek dbixlagalind alST 50
oo Grals alslae B s 0 [YV] 098 o0 Jlom (59,5 ,15°
4 e Glles 63,50 Sl dgue p AT008 2 (2
Gy Sy aldlas ol &5 S lgin GuigASl Jtlse
P ELElg) 5 Slowar oS Rl s Ao g )kse>
Olesd (o258l (s 58 el (5 IS0 Jidse 2 D0
Mozt 69,58 Sl 2 2T0 2 (s oyl 2lS
Lalshae (pl oS’ Consl aditann ¢yguud 15 e o 59 150l Jridgo 2 Dle
Solon Y g oDle i S oy 5l g 2o 2ol
oo S5 o aslrizr See 5 6958 (S folS
Oloss (S35 CalsS 29998008, (S5l g elaizli Slow

LYAL ol s i1 o SGo38 0l 3 g 0lgils

2l ciS b 38 @l 5l R s 0 edle &
oeki53g3 3l (sasaz slagSl ol s (2T 03 iy Ho3
SS9t s Cdles b Jasdye sasie slodaly b g 0900
O RalS 653 (j28lS oy LaS alS el 0,518
Jorisgs Ml 5 Joyuls (1alS (s 9 (Dlae
9 slows dasie 5lod SIS Sgugn 45 3)lge oyl 45T Col ol o
gy 8 Gl g oo yie 535,55 (SIpl als
oz 5o llings (2Tpd 5 [YA] ofSen 4
iy e Yool 45 was o il 1 o sykben
(S Soalen gup dlaz I Gy GlapnilSe 35
39 o0 397 | Cudlie S99 (Sl 9 Ss rals
@8l Sgdise yrie 63,5 Ul <.:_:‘i|}5‘ 4 _CA-:LQJ)" <
L (21005 adlpe (i (Sawe)l jgl L el
Algs g0 45 Sl ol jar Sibal )y (g5l Jlad 28
SixSily g G (alS 5 azmale Gopae il 4y
S (o8] 31 S50 0515 e g 093 yonte

by (LKen g g5 tagh o @b ol b, o
9l (AT oy 42 (T3 52 (i oyl GralS
e shble o SBLD Jhe) (F9y0 slads 28 090 y0 (L2STy st
e (oo g (oloizrl Jio) (Jgym sladyy2d 9 (o
Sl 40,8 g, ol 045 0,5 Vol g oo [V ] 09 50
o> shie g SLa o ouhpl_j)lﬁl O°)5°)5O°)5‘7’35)~:
Gosboslen am o o3l Loyl &y g WS 0 oaaline | Lo
Slo ezl o9 b (59,509, (i 9 99 4,20 Ak &5
el o pos (60 Shos

PETRD 31 (o oo o] IS Al i BT ou  p2e R0 g (el ' 5

5¥



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

ﬁb‘&}gﬁs&a@bw

B oy)lols .YY 090 VAN 50 3).5]

Obeyd 5 o 63,55 slo sl 59—t e Lo
08,559, o=l Ghigel aizeen 0,8 1,8 e e
05_&‘55 d_.“..ay‘ LQOT 6uoo‘yl> 9 oo Q‘)L‘“ﬁ

S OllaMe

aS ad ooly lgebl pmghs jo eausS S b ol
prd 0ile o alys Ly dme Loyl 5l s s oLedlbl
pd oyl Ll cas ool of 18l alos 4y aslalST eyl
Ao y) 0 i |y 093 c a5l g ase S Ladl |y
Oreddigh 33 (gl 7l (il as S e cls, s
gpltad (S5 pole oaST tils DL S a5 4l
ol IR-NUMS.REC.1397.4 551 oS Ly g & )—las
iy ol sl (gl S 0 izmen g 0
.C—l IRCT20151228025732N33

b Jf oot g5 0l i IS aslipsbly 51 433,35y allia
AT 583 3 (e oyl GRalS alsae (o2 iy (lgie
Ohlem (Sl (soulaiins 5 63,515 Slilie( Ko 0
2 sl (oulidilyy 4y 5 € o ISl Jewidge 4 D
S pole 5 (oalitigly) eusiadls (Sl culiliply) 0,8
o Cgla callio 8 a3 ool 5 Ly unsl i oSl
ol A2N5 3929 drghs

ol (Satangi o failinl (glojlire (g solos
goadlofy (g OMoee oyl il llodlym aeS” Slolping
3093 e i )55 40 03l S 4y Koo

35l adlis (2 )la3 allis Gl S i ol ol

C s

as’ ‘5;|)IS)A3L:A-HJ\> Gal.o.’f 9 olKils ‘SLQQ:A?‘LQ’ )| “-L.:-“‘jg-.‘.d-.‘
P OBALSES ph oagaedin S 5)h g ol plondl o, Lo
09.[[:‘59 ‘st‘é)dss )S..ZS aslllas Q‘»‘J

| ]
PETRY 31 (e oyl IS bl i T (oo 320 K02 g ] '3



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

ournal of
rak University of Viedical Sciences

References

[1] Huang WJ, Chen WW, Zhang X. Multiple sclerosis: Pathology, diagno-
sis and treatments. Exp Ther Med. 2017; 13(6):3163-6. [DOI:10.3892/
etm.2017.4410] [PMID] [PMCID]

[2] Loma |, Heyman R. Multiple sclerosis: Pathogenesis and treatment. Curr
Neuropharmacol. 2011; 9(3):409-16. [DOI:10.2174/157015911796557
911] [PMID] [PMCID]

[3] Ghasemi N, Razavi S, Nikzad E. Multiple sclerosis: Pathogenesis, symp-
toms, diagnoses and cell-based therapy. Cell J. 2017; 19(1):1-10.

[4] Dobson R, Giovannoni G. Multiple sclerosis, A review. Eur J Neurol.
2019; 26(1):27-40. [DOI:10.1111/ene.13819] [PMID]

[5] Asadpour E, Veisi S. [The Effectiveness of emotionally focused couple
therapy on sexual self-esteem and sexual function in women with multi-
ple sclerosis (Persian)]. J Arak Uni Med Sci. 2017; 20 (7):1-12.

[6] Bhise V, Dhib-Jalbut S. Further understanding of the immunopathology
of multiple sclerosis: Impact on future treatments. Expert Rev Clin Im-
munol. 2016; 12(10): 1069-89. [DOI:10.1080/1744666X.2016.1191351]
[PMID]

[7] Crayton H, Heyman RA, Rossman HS. A multimodal approach to manag-
ing the symptoms of multiple sclerosis. Neurology. 2004; 63(11 Suppl.
5):512-8. [DOI:10.1212/WNL.63.11_suppl_5.512] [PMID]

[8] Krokavcova M, Nagyova I, van Dijk JP, Rosenberger J, Gavelova M, Mid-
del B, et al. Mastery, functional disability and perceived health status
in patients with multiple sclerosis. Eur J Neurol. 2008; 15(11):1237-44.
[DOI:10.1111/j.1468-1331.2008.02304.x] [PMID]

[9] Zegiraj K, Kruja J, Kabashi S, Mugaj S. Epidemiological characteristics and
functional disability of multiple sclerosis patients in kosovo. Med Arch.
2014; 68(3):178-81. [DOI:10.5455/medarh.2014.68.178-181] [PMID]
[PMCID]

[10] Demir S. Multiple sclerosis functional composite. Noro Psikiyatr Ars.
2018; 55(Suppl. 1):566-8. [DOI:10.29399/npa.23349]

[11] Soleymani E, Habibi M, Tajoddini E. [The Assessment of cognitive emo-
tion regulation strategies, sensory processing sensitivity and anxiety
sensitivity in patients with multiple sclerosis (Persian)]. J Arak Uni Med
Sci. 2016; 19 (8):57-66.

[12] Kister I, Chamot E, Salter AR, Cutter GR, Bacon TE, Herbert J. Disability
in multiple sclerosis: A reference for patients and clinicians. Neurology.
2013; 80(11):1018-24. [DOI:10.1212/WNL.0b013e3182872855] [PMID]
[PMCID]

[13] Gilbertson RM, Klatt MD. Mindfulness in motion for people with
multiple sclerosis: A feasibility study. Int J MS Care. 2017; 19(5):225-31.
[DOI:10.7224/1537-2073.2015-095] [PMID] [PMCID]

[14] Kargarfard M, Shariat A, Ingle L, Cleland JA, Kargarfard M. Randomized
controlled trial to examine the impact of aquatic exercise training on
functional capacity, balance, and perceptions of fatigue in female pa-
tients with multiple sclerosis. Arch Phys Med Rehabil. 2018; 99(2):234-
41.[DOI:10.1016/j.apmr.2017.06.015] [PMID]

[15] Noonan S. Mindfulness-based stress reduction. Can Vet J. 2014;
55(2):134-5.

[16] Blankespoor RJ, Schellekens MPJ, Vos SH, Speckens AEM, de Jong BA.
The effectiveness of mindfulness-based stress reduction on psychologi-
cal distress and cognitive functioning in patients with multiple sclero-
sis: A pilot study. Mindfulness (NY). 2017; 8(5):1251-8. [DOI:10.1007/
$12671-017-0701-6] [PMID] [PMCID]

December & January 2019. Vol 22. Issue 5

[17] Willekens B, Perrotta G, Cras P, Cools N. Into the moment: Does
mindfulness affect biological pathways in multiple sclerosis? Front
Behav Neurosci. 2018; 12:103. [DOI:10.3389/fnbeh.2018.00103]
[PMID] [PMCID]

[18] Kolahkaj B, Zargar F. Effect of mindfulness-based stress reduction on
anxiety, depression and stress in women with multiple sclerosis. Nurs
Midwifery Stud. 2015; 4(4):1-7. [DOI:10.17795/nmsjournal29655]
[PMID] [PMCID]

[19] Nejati S, Rajezi Esfahani S, Rahmani S, Afrookhteh G, Hoveida S. The
effect of group mindfulness-based stress reduction and consciousness
yoga program on quality of life and fatigue severity in patients with ms.
J Caring Sci. 2016; 5(4):325-35. [DOI:10.15171/jcs.2016.034] [PMID]
[PMCID]

[20] Simpson R, Booth J, Lawrence M, Byrne S, Mair F, Mercer S. Mindful-
ness based interventions in multiple sclerosis, a systematic review. BMC
Neurol. 2014; 14:15. [DOI:10.1186/1471-2377-14-15] [PMID] [PMCID]

[21] Fayazi B, Parnow A, Ahsan B, Yousefvand Z. [The Effect of aerobic train-
ing on functional capacity and percent body fat in women with moder-
ate multiple sclerosis (Persian)]. J Arak Uni Med Sci. 2013; 16(1):87-97.

[22] Crescentini C, Matiz A, Cimenti M, Pascoli E, Eleopra R, Fabbro F. Effect
of mindfulness meditation on personality and psychological well-being
in patients with multiple sclerosis. Int J MS Care. 2018; 20(3):101-8.
[DOI:10.7224/1537-2073.2016-093] [PMID] [PMCID]

[23] Malinowski P. Neural mechanisms of attentional control in mind-
fulness meditation. Fornt Neurosci. 2013; 7:8-18. [DOI:10.3389/
fnins.2013.00008] [PMID] [PMCID]

[24] Salehi R, Shakhi K, Faraji Khiavi F. Association between disability and
quality of life in multiple sclerosis patients in Ahvaz, IRAN. Master Soci-
omed. 2016; 28(3):215-9. [DOI:10.5455/msm.2016.28.215-219] [PMID]
[PMCID]

[25] Mccubbin T, Dimidjian S, Kempe K, Glassey MS, Ross C, Beck A.
Mindfulness-based stress reduction in an integrated care delivery sys-
tem: One-year impacts on patient-centered outcomes and health care
utilization. Perm J. 2014; 18(4):4-9. [DOI:10.7812/TPP/14-014] [PMID]
[PMCID]

[26] Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-based
stress reduction and health benefits, a meta-analysis. J Psychosom Res.
2004; 57(1):35-43. [DOI:10.1016/50022-3999(03)00573-7]

[27] Mills N, Allen J. Mindfulness of movement as a coping strategy in mul-
tiple sclerosis. A pilot study. Gen Hosp Psychiatry. 2000; 22(6): 425-31.
[DOI:10.1016/50163-8343(00)00100-6]

[28] Carlson LE. Mindfulness-based interventions for physical conditions:
A narrative review evaluating levels of evidence. ISRN Psychiatry. 2012;
2012:1-14. [DOI:10.5402/2012/651583] [PMID] [PMCID]

[29] Burschka JM, Keune PM, Oy UH, Oschmann P, Kuhn P. Mindfulness-
based interventions in multiple sclerosis: Beneficial effects of Tai Chi on
balance, coordination, fatigue and depression. BMC Neurol. 2014; 14:1-
9. [DOI:10.1186/512883-014-0165-4] [PMID] [PMCID]

[30] Carletto S, Borghi M, Francone D, Scavelli F, Bertino G, Cavallo M et
al. The efficacy of a Mindfulness Based Intervention for depressive
symptoms in patients with Multiple Sclerosis and their caregivers: Study
protocol for a randomized controlled clinical trial. BMC Neurol. 2016;
16:1-8. [DOI:10.1186/512883-016-0528-0] [PMID] [PMCID]

Ensan N. et al. Effectiveness of Mindfulness-Based Stress Reduction on Functional Disability. JAMS. 2019; 22(5):56-67.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.3892/etm.2017.4410
https://doi.org/10.3892/etm.2017.4410
https://www.ncbi.nlm.nih.gov/pubmed/28588671
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5450788
https://doi.org/10.2174/157015911796557911
https://doi.org/10.2174/157015911796557911
https://www.ncbi.nlm.nih.gov/pubmed/22379455
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3151595
https://doi.org/10.1111/ene.13819
https://www.ncbi.nlm.nih.gov/pubmed/30300457
https://doi.org/10.1080/1744666X.2016.1191351
https://www.ncbi.nlm.nih.gov/pubmed/27191526
https://doi.org/10.1212/WNL.63.11_suppl_5.S12
https://www.ncbi.nlm.nih.gov/pubmed/15596731
https://doi.org/10.1111/j.1468-1331.2008.02304.x
https://www.ncbi.nlm.nih.gov/pubmed/18973613
https://doi.org/10.5455/medarh.2014.68.178-181
https://www.ncbi.nlm.nih.gov/pubmed/25568528
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4240334
https://doi.org/10.29399/npa.23349
https://doi.org/10.1212/WNL.0b013e3182872855
https://www.ncbi.nlm.nih.gov/pubmed/23427319
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3653203
https://doi.org/10.7224/1537-2073.2015-095
https://www.ncbi.nlm.nih.gov/pubmed/29070962
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5649345
https://doi.org/10.1016/j.apmr.2017.06.015
https://www.ncbi.nlm.nih.gov/pubmed/28735720
https://doi.org/10.1007/s12671-017-0701-6
https://doi.org/10.1007/s12671-017-0701-6
https://www.ncbi.nlm.nih.gov/pubmed/28989549
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5605592
https://doi.org/10.3389/fnbeh.2018.00103
https://www.ncbi.nlm.nih.gov/pubmed/29872382
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5972188
https://doi.org/10.17795/nmsjournal29655
https://www.ncbi.nlm.nih.gov/pubmed/26835467
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4733502
https://doi.org/10.15171/jcs.2016.034
https://www.ncbi.nlm.nih.gov/pubmed/28032077
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5187553
https://doi.org/10.1186/1471-2377-14-15
https://www.ncbi.nlm.nih.gov/pubmed/24438384
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3900731
https://doi.org/10.7224/1537-2073.2016-093
https://www.ncbi.nlm.nih.gov/pubmed/29896046
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5991502
https://doi.org/10.3389/fnins.2013.00008
https://doi.org/10.3389/fnins.2013.00008
https://www.ncbi.nlm.nih.gov/pubmed/23382709
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3563089
https://dx.doi.org/10.5455%2Fmsm.2016.28.215-219
https://www.ncbi.nlm.nih.gov/pubmed/27482165
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4949033/
https://doi.org/10.7812/TPP/14-014
https://www.ncbi.nlm.nih.gov/pubmed/25662520
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4206164
https://doi.org/10.1016/S0022-3999(03)00573-7
https://doi.org/10.1016/S0163-8343(00)00100-6
https://doi.org/10.5402/2012/651583
https://www.ncbi.nlm.nih.gov/pubmed/23762768
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3671698
https://doi.org/10.1186/s12883-014-0165-4
https://www.ncbi.nlm.nih.gov/pubmed/25145392
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4236646
https://doi.org/10.1186/s12883-016-0528-0
https://www.ncbi.nlm.nih.gov/pubmed/26757728
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4711056

This Page Intentionally Left Blank



