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Abstract

The present study was conducted with the aim of
investigate the causal model of depression in women
with multiple sclerosis (MS) based on behavioral brain
systems with the mediator role of cognitive emotion
regulation strategies. The present research method was
the descriptive-correlation type of structural equation
modeling. The statistical population of this research
were all women with MS who visit MS Society in
Tehran, in 2024; among them 306 peoples were
selected as samples by purposive sampling method.
Data collection tools included: Depression Inventory
(Beck., 1996) (BDI), Cognitive Emotion Regulation
Questionnaire (Garnefski & Kraaij., 2006) (CERQ),
and Brain/behavioral systems scale (Carver & White.,
1994) (BIS/BAS). The data was analyzed by structural
equation analysis method. The findings showed that
the research model had a good fit. The estimating the
direct effect of behavioral inhibition system and
maladaptive strategies of cognitive emotion regulation
on the depression, was positive and meaningful; and
the direct effect of behavioral activation system and
adaptive strategies of cognitive emotion regulation on
depression was negative and significant (P<0.01).
Also, the indirect impact of cognitive emotion
regulation in the relationship between
Brain/behavioral systems and depression was positive
and significant (P<0.01). From the above findings, it
can be concluded that the cognitive emotion regulation
strategies play a mediating role in the relationship
between Brain/behavioral systems and depression in
women with MS.

Keywords: Cognitive Emotion Regulation Strategies,
Behavioral Brain System, Depression, Multiple
Sclerosis, Women.
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2 neurodegenerative

3 central nervous system (CNS)
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6 Neuronal axons
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10 Primary progressive (PP)

11 Sullivan

12 Duraney

13 Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR)
14 Ploughman

15 Prakash

16 Katz

17 Brain/behavioral systems

18 Solomonov

19 Gray

20 Behavioral approach system (BAS)
21 Behavioral inhibition system (BIS)


https://frooyesh.ir/article-1-6376-fa.html

[ Downloaded from frooyesh.ir on 2026-01-29 ]

VoV
VEeg o3 V0 b osled Vv opled O E Jle s Olyy s,
Rooyesh-e-Ravanshenasi Journal(RRJ),14(10), 2026

NY o )San 5 BELL) WS o Uil Sl VST Ml das |y ol 3l e by Lo yo e (slo Sing aisSz a5
EMLed b ps () mizmad 098 o0 JLi8) (651050 g bt 4y 4S5 Conl ulas g g Slloee slaailis 4 6,l8 ) (60850 et
oS ol ol 3ol (laailis ay sl Jlad pimpes ke 10 055 oo Laseien lladl 5 5ol oS oy, aile Sl 5 w3 o)k,
T Ssien 5318y 0,509, 4 ke g Sl (AlS0LE g Cuie aible (i 5 2l S 090 65 IS Bl e 8, sl
olpod (5,18, 6,55k s (YL Sl 5 (6513, sl led Gl Sl b (53,08l 85 a3 oo L5 a8 T8 90 Sladllas (124
5 6k sl Jled g b (So il aS wisls lis 095 gl ;0 (VE V) K 5 ol ooliuule (YT () Ken 5 LELL) el
Soye addllas )5 53 (VoY) G )Sen o 515 01 (g loline g coto alaily ()18 (51051 s L 5 ¢)lobine g (At bl (bl ()l lare
5 (5O pdl e (SIS 18 0l 5155 (S0l oDle L 4l g sl 4 Comlas G a5 Wl lad adllae Vo ¥ pwy Loy
IS 5 Sololy Camnlus 9 06 YU ¢ S0l b (b ;0 4uis 4 Sl 0ls lid Sl osladl FAY 5o 0429  Son @l ol 3
RUN RO SR IOV S APU|

sl al; 00,158 13T Gubpl e Sete 31,31 (5 pmdl il g0 (6558, =S5k (Lo Cellad 5 ol pogdle o (5,500 ke
Sk (U 5 ST (o) 4 Tl (L 0eas (VA (e 5 ST oV VY (e 5 550) el (23U ki
el el s pelats clod peal, ke 4 (Te o) oo Sam o T S 15) 5,10 0,Ll lomad 00iiS' Sy o oMbl il o
(Yoo 8 Tl S g S )9) 095 o s "l 8 5Ll 5 218 5l a9 1 g 3 o0 54 HleSL Ll b el JLS (g1 0,3 45" aiten
o231y ol ol )58, (s5ke Slapian | 0T Sl rizen 5 (Fopdl  Glomn (LS il slasal; i S
S S e ) (SOl 5 518, Sime Slaptn G abaly Slgh Glr (SSLG o las slas el Coul (Sos a5 35l oo ol
Lol osliiuwl ogeds g 313l loma (3Ll 0oy slas pual, )0 (all crge (6,18, (S50 Glaptus S ;0L 0,515 ol (Soe (S)ls @
a5 (V- T0) o, Kop 5 A S il cymad 45 .00,5 olpl ds Moo 5 30 (50l Lo 5 4,55k cloray 155Ul (glos onl, 51
393 Sy 3 5 (V2 Y0) IS 5 gl 5 sl Lt ol jw Do (5 (ool 1) (et (3t 0ulass (glas ponl) s 25
Ohes 5 (o p8 ple mgh i Glal 5o tesl Sl Bl (pulil (S0 03l slasgial o lned pelais (2 45 W a5 (@
S290% U5 (S CodS ol )] slaaalip )5 Jsle (nl 4 azgi poil 5 9500 (U5 (T3l 50 (ol (2 plomes oo sl plas (VF )
Soaalie plod ;o 08 pudlf g 00 pudl WDle b (yligaeidils 09,5 90 (s Wty donl cpl 4 065 axlllas 0 (V- V) WgoVed (yizren .Conl
Sl olyes BoyT 45 (55 pmdl LElS b wilgi o lored walits glad pual, 10 L3l satailys o 3l ozs gl lored weliis (o labo
ollSas 5 plos el 00 4l il Slalllas 1 Cikizeo (6 )lol aslsz ot it 1 658, 6,105k 5 (63l Jeb (gloptamms LS ygms
G586 I53L 5 ol e b Wik LS lme laimghy ,o (VoY) o Kas 5 ooliele 5 «(VE-¥) Slals lasly <V F- )
035 (0 00yl (llgzgi oyl s 0 PS5 (5)lgbs e ge

(50l D9 g0 s gz 5 lons 3l o2 Al Ll ol bl 4 Mo 8131 (S5 2 ez $HE 5b (5 pudl 4z S pgazme o
Oloyd 3l Copnss 2alS @yt 5 03 e il (S5 oSy Wlgiioe 095 pleyd o g S ST gl 4 Misa L3l o
2 Sl (g% 5L 45 a8 e Hlis Altas (pl (VYO (GSen g plgalli) 090 5y (69, 8hesl SISl (slavsaly g e Sud (a3
VSl e S50 g (S0 pmdl padead 5 b)) 3l 352 ebpl 4 Mo 313 55 (Sl Co e g Jle SSLS 550 0 i
aipoy 5> Slllas S cnl o9z s b ognl rogdle S ool (5558l 4 M ol (lilo S e 5 0Ly sln 558 aly Sl (S
Sllllas g 428,50 50 sy Bysiio Ot 30 4 55 Lalg, 5 cilize 6 )le] pulyz 4 Boae Lol el ouiolonl pilo anlllas (sl picio
b S 4 el i ubpl 4 e ol 3L oudplonl Sladllae 25155 (g 5l ilatSls p Lo piite (ol alail) gelr 9 JolST (s 2 2 (39950
(s M ¢ S5 CoeS (Rl L el S (350 5 (somr ] oMl S 3 1095 o0 4z s ilen (Su5ed 5 sor
oo 425 (bl (nl 2 OV F Y ol San 5 (2O8) wies (Gl 5 4 Cews (Fopudl g (S OB (oo ol i Dls ly CoeS

1 Yamagata

2 Gray

3 Cognitive Emotion Regulation
4 Garnefski

5 Adaptive

6 Maladaptive

7 Garnefski & Kraaij

8 Cinek

9 Garrivet

10 Pathophysiology


https://frooyesh.ir/article-1-6376-fa.html

[ Downloaded from frooyesh.ir on 2026-01-29 ]

Vot

Obred G olas slas el (milee G L 6,18 (i Slapts Golol 2 o ISl deridse 4 Do (U5 (S0l e Joe
The Causal Model of Depression in Women with Multiple Sclerosis Based on Behavioral Brain Systems with the Mediator ..

@0g)S (nl 0 (SOl p Jdse Jelse Colin b b wys 5 Balare o ISl Jtdse (g)lowy p NS 23Lilply, loprie p ol
S »u.m&&sobuﬁwl_j%%&awjgaﬂsl MU@JM@‘#&}M&Q%‘M&‘%QLA@M’“
S8 hlem onl SFLS 5 Glgy oMo P Syo 0 pluliiplsy 5 Kby 4 wlgh co b SSLD sloo pl) (il g (5,85 5%e
oiza bl 5o ooy b aiS e wbld |y Jlogs o ol 6,li8,cs phe olo,liblo e 60,8 OOl olb oISl 5 S
S g 9 05L Sleyo il 5 (Sd g9 e0lsy Caedle 4 gy e slaojex ;5 eanT Slaiagh (sl (o908 alals Wiy oo suiaslyl Jow
Olslant Caaxdy iar Sy 0 siles glog,S 5 Crradlyo syl s Wlgi oo stal sty SAEM! eyl 1 o5l S (ppansi | sale il
2 ool oo 4Dl (U5 (Sopdl o Joo gy Bua b 55l dslllae 00l S35 l5e 4 azgi LasS S8 bl )k s

A el Gl Sl wlal las paly (b (B8 L (613, (g5 Slapiusn Lol

ov9)

2398l Jilse 4 e 055 sy ol Lol el wogs 5,5l c¥les (ol e £53 5] (Ko = hrosi y3l> Shoghy s,
CS ph gl 40 igel (lgieds 53 Ve F ciedan (g pSdised by, 4 bl b 14 09 VEY Lo jo (i )0 Glal ekl ezl e
lodabitin yy ot JeaSS Jloil 5 o0y 4 a5 b a8 (Y10 ! N8 el glis LB ,a3 Yo o JBlas 5.5 diged pomo (el Cagr 50,5
pas el SRegh 5l zey> SOl g ideld gl 4 3955 SSDle b @508 delidin yy O iiplbogls slani g (EALSES L8 Lawgs
g dalidunn y (139 (hgudee 9 JooSS

@ 6ypa> axzlpo b G 03,5 331 gl il Cuz 0¥ Gljeme ik cagal 3315l o5 09 SO Cal 4 e B,
P8 ol Ghyy @ ol 5l Gy Al Sldss Ghagn Bam o)lys 5 ead Jol> ules slael b oooles p0 olnl pebpl ezl
Do v) olalbgls Lt 5o VE-Y 311 ol 5 slools b Libsss ol yeiio 4 by e glodalisn s o WS Culi) pyd o lidicona
o 9 S35l W0l 48,5 L5 50 0alSES 0 lgieas idg 9955 Sl leme STyl 5 L& YOF olaws ! 5l a8 b ool 13 (i
SEPE .8 )15 Jodod 3590 dnlidiany Vo7 Zoles )0 g 0ud g5 JooSS pae Judo 4 005 e85 ,05 FA 4 bgy o ladalitn (ol
asllas s 3l HEALSES 1 alST ( SS] adicyls, JeaSs 5 Lidal 10 pedm 4 LSS p5 ilas 1 pel 3 Sllamde Conl
GBS ES 15 Sl (39 aile e (goga m > Cole) GBUSES 1 (0 (WLl (Jleiol Ll b ks 5 abg e slaas,
a ogilly oloizl b Gy, vsomr ol 45550 5l (6peSiy daryz g asdllae Sl Sl G Dl sy p St ol
aslllas ;o g uSams o 31,8l pae g Sledbl 3.8 s ((Jilod Djso ;0) (BauSes o jLasl o bl ool )18 oS es b
YE s AMOS 5 Y8 ases SPSS (cla,l3ile 5 5 o)kl S¥oles b o s, 5 bools Julow gl ecalidys 0,5 cale, yol>
A eolaiwl
i |

a0 (g5 g (b S0yl slaailis ioxiw sl (VA38) )5 T So awgs (5o il anlw {BDI) (5o yundl aliw
W odalew 5l andlan opl 50 0,5 oo o5l 4LidS ahn g0 b 1) 8,8 (5o il oo a5 ail oo 99790 (ool VY g T VY dnlow oyl 5l
ol 093 0,050 (S8l ailis ] o casesylis a5 oS o Sl 1) slan 35 e 5l (o o] s 6l Hlew 0,3 eoliiwl o]
SOl @Dle oaimoplis gV J5 Sliad g abiloo W g o ol iay opei JiSTa 5 JBla 0,05 0 dw i slojed 4455 2
oo b avlews nl glSen g Geizmen W05 1S AT dales ol sl 1y 2lds S W (V299) ol Sen 5 S ol ri
bl 5 ol 5 OTRE) Kan 5 ety (gl aslllas 1o s S5)l55 AP b I8 390 Siansad gy gylo (ysilood 50 pudl
Gk 5l S amlew G (150 £55 5D o5l glyy (o 50 el Cows a4y +IFF 50 /AT (o e canat g s S W g, 4 amlew ol
2 ElinsS STy b dals (ol (2Ll rizmen c0d G355 — A T ages Codls stalidn IS 0ye b ()] (Ktran i
ol Cows o ¢ JAP ol aalllas

1Kline

2 Beck Depression Inventory (BDI)

3 Beck

4 Global Health Questionare (GHQ-28)


https://frooyesh.ir/article-1-6376-fa.html

[ Downloaded from frooyesh.ir on 2026-01-29 ]

Voo
VEeg o3 V0 b osled Vv opled O E Jle s Olyy s,
Rooyesh-e-Ravanshenasi Journal(RRJ),14(10), 2026

9395 Lamogs T8, (3LaJlud [ 03k b 63l s5he slopiacas ulie /(BISIBAS) (glid ] (540 (spiiummms (plie
25 sl (65158, 5l Jlab 5 (65585 (65103l pitamms (olidin 5 93 5 (20)155055 4155 Y Juld oladia ol el o il (V28F) Ty
b 29,bs) ple Ohlhol pelual g augs 4 (aadaly b (5518, ()105L s Coml a5 el (T Y ol (5518, (5 )lo3b (b
g oo |y 28, Jloled s ol a5 el (ot T VY 5 a8, Sl b whs oliie )05 o ol |y sy slaailss
(el o) o5 ro Sz g ol @) Aol 4 (pasesly (ol 5lez) Blo 1) ab)le o5 Caol Ko (ulide o5 aw Jolis 055
aS oged By Wb (Fopidlee MlS U V=pabee DlS) 05d o0 (guiuas, 63“’9"’}1 bug gl e wlhie S (g9, me.';_ﬂ
0 303 405 s Copwles ¥ o B YT 000 008 o0 oz o2 b SYI5u plad 0 pad 03,000 (6,50 e (5105005 0 VFNV WY sloas, 35
ElissS ST g, 4 (bl <O RRF) Sl 5 5508 ol 05 s Sl P+ 51 5V 000 5 thasgie s Sl £+ B F oy
plss 9031 (lajed) SHhe (g Crmizmen aidges GB35 IVY (6,18, jloJled i sl g < IV 1) (6518, (55005l it (lidio
W (il Sloogas 50,8 15— VY L8, il Jld pllai b g o OF Gl sl skt b (Sen Gulol 21, 518, 555
o 5 AV (3L Jlab g < IVF (5 lo3l plls L35S Sl (oo 2 OTAY) (11800 5 (S50 s Lansgs il po oo gl (o8
Jsbatads ol s a5l el sSie Lubiiie sl sl Jsb 45 Wao yei g ol oaimslis aF sg /AR 5 /A1) i ans alols b oLesTsk
5 e FY sl IS b U5, (s fosl ol alay b aralno (o350 (sloalis b o (Fhnrad 9031 (ologon) o (s (oo
e sl iS5l oolis b ol (ol (Ul 3l sy 5 09— Y (ol dadl SMSe b 5, (53l ol e
ol Cews 4y VO (6518 Sl Jled s Sl 5 VY (6,13, 6050 e

s walan lolis caa aila jo o) SKen § (S )5 Lawgi delidsy o) T(CERQ) yylod (o5 Uls i dolicdionws
2 ol 55 5 ) et 5 (S ) el s (oo Vo) o o ke slacembse bl 59,5 4,25l o ot
55 b ke VA s 4 00,5 oolicil oisS g3 5l yolo anlllan 15 (Vo % eml,S g Sk 5) sl 425,515 alis 050 Yo o8 Lo
B Y Voane F Slgl il iion) &S gz s O Jlisy 3 o bagul il e a5 5Ll 5 455l slas !, Lol ailse
a5 Yo hugioas Ve ol o a5 00 U Ve o glaals o e Bl e &l )55l slos aly 0 pes il oo (V 50 5 Y
A g VF bugio o A b o L Fe U A als glls lra bl pudas &l 55l slos junl) 050 uizan wols (13 0 (YL
S pealy sl oSalls g s o Lt ) 5,8 @YU lmed 3lis welats Fr oWl 0y05 aLE5le slasaly (ol il oo Fr YL
o3l sy S5 asllas 5 (Y5 gl 5 (S ) A5l o 3,8 lomed (FSLS liS (3350 s STy YF (5L 05 5L
(SOl o’ b ol (Sad oy b il syt o 055 (590l 2l 51,85 OFY 5o aclitisyy (l 55 5 [1Sam il B9y &
55955 Sload o) 4 2Ll 0B 4l Ll sl paly lp 10 o s 5 5 5le slasaly sln =+ 1OV oo b " il g ]
@l 5 (S )8) 0 (515 AV 5 1) s 5Ll g 55l (sl el (sladilie sl 598 Aiges b Flis,S T o dnslome b
By alpd 5 (oulisily) plaasis 155 Ve 5)sls (alal p aelitiny ol @lyiome 2ls) CVTAY) Lsln 9 &jlas ragh 5o (V- -7
b ($9y0 Sled gy 4 (@bl mizmen 0l 00l g A5 VY JE5LL slas pal) sl 5 «(IAF) S5 slas pual) (sl (Jlass
bl ol asdlas ) iz ol oid 5155 AT IS5 oo bl gl s AT 5L slas el (sl £lis,S WT gy dnslons
ol oo 4 AT S5 slas ol sl g +JAD S5l los peal, (sl lis,S il gy b anls oy

(o axdly

Slyil g YHIPY Ll diged 09,5 (oo (5elee 30,8 ES 00 ujg Sl Jendge 0 M 015 51,85 Yo7 ol gl o
ok /1) 155 155 5 5 me (FOIA) 135 VF+ o Jab Conndg 5Lai 5l oiztls J,5 JLo $O B Y+ s aiels 5 a5 o9y Jlu 9155 Loas
S (ao o VoY) i ¥ o] ey yieS 5 ol 5 e (sl (s FO/Y) a5 VWA ol 4y 551 cdloases L35 5] iy

1 Brain/behavioral systems scale

2 behavioral avoidance/inhibition scales (BIS/BAS)

3 Carver & White

4 Cognitive Emotion Regulation Questionnaire (CERQ)
5 Depression Anxiety and Stress Scale 21 (DASS-21)
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