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Article Type: Background and Objective: The influence of environmental and geographical factors on the
Research Article  Prevalence of multiple sclerosis (MS) disease is significant. The aim of this study was to spatially map

the prevalence of MS in Fars province using a geographic information system (GIS).

Methods: In the current study, the data of 2031 MS patients in Fars province of Iran in 2023 were
analyzed. The data were collected using demographic characteristics, clinical variables,
environmental data, weather conditions and GPS coordinates of the province and then entered into
Arch-GIS software.

Findings: Most of the MS patients were over 40 years old, married, and housewives, had a bachelor's
degree, suffered from vitamin D deficiency, and had blood type O. Most patients were treated with
injectable drugs. The GIS analysis revealed that Shiraz and Morvdasht were high-risk regions for MS,
especially for the female population. The prevalence of the disease was highly concentrated in areas
with moderate temperature, humidity, and higher rainfall and was higher in higher altitude regions
than in warmer areas.

Conclusion: This study consistent with previous studies conducted in Iran and worldwide. The
prevalence of MS in different regions of Fars and the country can be attributed to unique ethnic,
nutritional and environmental factors, warranting further investigation and research.

Keywords: Spatial Distribution, Multiple Sclerosis, Geographic Information System, Fars Province

Cite this article Asadollahi A, berimavandi P, Fatah Tabar S, javanmardi R, Kashfi SM. Spatial Distribution of Multiple Sclerosis
using Geographic Information System in Fars Province in Iran. Caspian Journal of Health and Aging. 2024; 9 (1): 24-40.
DOI: 10.22088/cjhaa.9.1.24

Copyright© 2024 The Authors, published by Babol University of Medical Sciences. This work is licensed under a Creative

Commons  Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/.)
BY NC

Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.22088/cjhaa.9.1.24
0000000322580088
0009-0004-0803-1239
0000000322655641
0000-0003-0822-9347
0009-0002-3466-3614
http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

CJHaA ¢-ISSN: 2645-5749

Caspian Journal of Health and Aging P-ISSN: 25863763 /

'/'Ww;»u/,v’

S Fateme Zahra Nursing and Midwifery. School of Ramsar il () 1) bl plale 9 (5 )kw y DU

03L& b w8 it 53 V0¥ Jl 30 Lo 39 St Juidlo (5 ot E g (S0 Sk digy
UL i 3

¥ . Y e A [ Y . %)

¢ (MD) 53 yoilga L g,y ¢ (MSC) 2> 59 b jLigeid dwowws ¢ (MSC) (g3 g0 33 Lt 31 ' (PND) (cglllovus! o> Jltas
® (MD) s jguatopms

Ol ey e (S pole olKuialy cadligy 01Kl ¢ pwlisiiallis 09,5 )

Ol s solpts S pole oIS ¢ disu 3 oAl ¢ pulissiollis 09,5 Y

ol lgal glijgs il (gilojxed 5 (g a5 Glojl ¥

Ol s eyl ol elozsl uoli lojlo ¥

Ol Gl 5y (SBs pole olKuial ccadilipg 01Kl ¢ pogos Cubligy 09,5 O

oS i olelb

MS Glw Gl @i » i b & Wi QU e ble S g alle (i £o5

e 03Lol b )b il ;3 MIS (6l ponds S8 (staigy an b yobs adllas .13 j350(Multiple Sclerosis) g3y dllie
88 Syao ol clell)

o VY Jlo 3 )b ol > (Multiple Sclerosis) MS « lie ey Y1) clelb] adlas ol )5 1 gy g dlgo (edly

oS g lon 5 o lapmacunj claodls g 2l slojite § (Blibcumer o Shy Jold Slelb] gyl )3 I3l 0 VYNV
535 Jizia ATCN-GIS I8l & s 005 (55155 il GPS

by D imeling 39ea8 dils b il Sllaans aails Jalio 8T e Jlo ¥+ (U MS (o 0 pbllies 87 o bl iz lo!

o b gblie s cbdgye g il 3 o5 GIS oo glis wivg: ()3 slagyls b oy cov o yi8T 0idg: O ss 09,5 VYA
S ooyt 4yl 9 Cagb; chawgio slod b 3blie (59) 3 (5)low Eged N9 (izmen N3 (U5 (umex 2oy b 039 MS (UL

ol )5 (g Jl Seld aiiye (g 3 Ul 5 9 039, ooy

5 00l e 3ble )3 (gilon Egrd Cusl guuan Jloz 5 olnl 3 Oty Slalllae b (3L 3905 b imgy cnl 35 S Ao VLYY
sl yidiy gy g (o) Mol 45 28l 3blie (] (ol (amecun ) g (Sl —ag adlpe S 4 Wlgi e oS

o el el Sllbl s (MS) gyl Jisille (S50 satiaigy 3545 (W2l g

VEY/0/A

Jelle ilows goed (S sivting (IS spais e 5D (3yeil Ly 2 (alrgnd U @B A (s (g¥gey b il s s 3wl
FE-F () ALY 35 el g ol aloe lellbl g 1 osliiol b o, bl 3 VF-Y Jlo j3 e jg S0l

S SKay pole o&aits 31 IR.SUMS.REC.1398.261 sl 8" b jlaiss s iy iy g emdils (63 el Ly, b L Sl At dlis [x]
AL

il o St 85 tdllae J g ®

a.asadollahi@hotmail.co.uK tasbll, WY oFYs ol 5is Sepegke oKty Ctlig 0aKails 631, UL Glied 1 uysT


0000000322655641
0009-0002-3466-3614
0000000322580088
0009-0004-0803-1239
0000-0003-0822-9347
http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

g OS5 il s e 1 oldlas Slellbl g 5 olitul b o Sl Jedle (sjlon 2bdlhen a5

d.\hsn\s.’l.w

gl ¢ cyo 3o Sloll b a5 ol (CNIS) (658 10 Glaas] wiuaw ion 595 (5,lows S (MuUltiple Sclerosis) 54,50 Judse
2L59)be 090 2 b oS (S 5m0niiS 398 g &y Bl o (5 lon ye (V]398 o0 i Waiygygh (58 Cewd S g (Sl CBL) joulS
Slow 3l 3G 0 MS il jallss (V)ass Uie MS 0 las puolpur 53 585 galio Y/0 g oo ULT 4> a5 ¥+ v o+ 3gas (V)i
2 1S bl Gbal)S (F)asl e ol (555 090d 53 gy 315 210l &5 0aS Il 5 odigyi e Silew B b s
&y 3Bl Jles )3 (S plin ;5 MS ot aidlis g oy b o il SUL @lelis)] )5 goud lime 5 Canl o 00> MS
MS (ilors g5 (B) sl 5268 plp WV el 905 (g ymn)S (2l 50 Jlie 3 sl =N IY G 903 Joino (255 50 a0
3 2 5 0 uSiat s oo 5 & o8l 03,8 Ly GRS 81 (B b 2 g ol 3 4l Aty 3 (S g )Mk JSS &
‘ ()l oo ol yuss

A dloys g i MS 4 Uie G 50l 55 55 150 00+ Loy V)l 03,5 1850 laa pwlpw 53 1) 5o galee Y/0 3905 )3 (¢ )lows ]
sl 2 (M)l 5500 )3 Sl e ragus g am3 0 25 (S Fo BV otis 53 el (gl ol g0 ol w2 350 10
1im3 o St Jlo ¥ B ¥e st 5S0ko b e 5 1, 31,31 ) 1551 8 iz MIS wy Wies 5 )50 ¥+ 51 s ol MIS ez 0
2 MS i 05 pngs b o0 s G5 (e o 3) ol T i 5 i sy g lacli 1o o5
PMS gsid ey gadllas )3 (V1) wilo i limaasl 35+ 5 olal 3 g 58l Ve r WY lea o o Eged AT L
s g il @ YYIY Glaje gl g A il (U5 Camen (sl o8y ol 4 0b 3yl Cumen S5 l3m o )3 55 OF/Y (o) il IS
(V)02 3505 585 )15 duo 3 VoIV alljg8 ltaojped 1 5 45 Jlim Voo 3 FYIE Sl (o jped ) (Slom Eoed -39 Cupma 55 30

bulys 4 glon J ol £589 1 tcul )00 0 ook el Jl aigjlon oy (i i 53 «3ble lilie clllas
Ot Sl 2l 5 )3 siadiyl Ui (s Foeals 5 Il el pogas 4 daadis (V) 9VY)cul atly adlaie oLdli>
lellbl 4y (olizod 38 Jied S 22 slis5deisS 51 (S (GIS) olilin Slollbl piues 108 o ] Cudlagy 5 Coolls 055>
alelbl glaosly 5l oolasl b a8ly ;5 (VW) il o cubligs 5 cuolls 55yl 5 Sloyd— ctbligy Cudlye pivaw Gopad 1D (8 S paonss
035wl g oo Copie .l (gilow 4 baye Jluw L) o bl g ol ailaie 6 3 1) MS lilew zeosi olgi o (o ldl i
ROl @2 ye 5o Clelllo] g ool 5l addas o Jiloigan o0 b i oy 9 cadline (gainej 53 camlio (63 maanal sl p3U Y
rbolin] gyl gloyd g cudliny ise 1 o Glghd bl & wg b GIS (hosls (3554 i) cpl 5 el ply 2l o
Blaco 5 6o L] (VF)atlo lacsylons bl aujgr oy oo 5 Cadligy isi 1 GIS g 51 o3lisol po 3o 5
23 oS s i85 bl Slellbl piuw (Sl o Cusnl (s (S0 ax 5 )1 it b3 dilate (gldlyan b ogas Cudligg
5 0ol dilaie & P IMS llew 2055 g5 g0 oldl i Slellb] clamodly | oslizul b @dly 1 3,15 die) oyl > (32,206 5 Co e
(D 5 30)dl,s |y (g las 4 bgipo oo b1, o bls)

S SaS adhato (o SlKe @je8 390, clellbl jipo Sy 31y sy Slelie Bl e o) il 1 MS (gjlow aiis ans
g Anlss dilate o il elul s SbISel (gjloslel o J55S eloasky (gl Laialy Sy o &l clellbl

W g, g dlge

g Jold 1y ol yguiS” JS Colus I VA &S mpo yioghS VYYsE A dgin Coluo b o)lb sliwl 3 VF-Y Jlo )3 imgh oyl

ool ol 48 )5 13 B85 Job a3 00 ¢ 0+ laylilliia o Jled oy dn 3 ¥ g VY olajlie o o lb il (28 )5 sl
G AT o VoY (ol ;0 YR glyls 5 85 510 V0 5 abee B 4 B o)l ] Cmox (VFF) gl )Ll 38 00 (tino LT 138
uJ)>1 b sl ol 50 oldls Caws g Cures (asli ¥ bl 1 5edS il e ylos liw! opl bl o oLl AYSA 5 Oliwd Y40
51035 axspo yloyd Cigleo 4 (gloygd Cudlye g gyls il (sl 48 Lo)b il MS (g lon 4 obliee shaws 5 (VF+Y) loyd cigles Lol
Jlo G JBlas b akad (cllie Vo1V 583 dae 4 (VF- V) oKty cusligy coglee ailobs I gl yscial b ol oyl ol odds )15 45 YAYS

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al \%

Oy pol sl (sl 0t plol o)lb bl 3 (g lons ) 9w 9SS Ao 3 sladdllas (5 &l ol Sl sy s
Wy o 325 VoY Cumarn a8 5l g 4l CogSis (o)lb bl o s ] dlwes 4o a8 MS )l el e @ blkie Coxes
wlasl § 50 paaste Sy bwg padis b MS (len 4 e 38 e (6390 4 olgiee adllla & Giges 39,9 Lol ]
2,8 0Ll dolidin yy Ol solad 4y Frwly 9 igh 50 (6)an 4y bled cidl 039y (Sl oy il j3 1) 395 yoe Coso oy iy
alye oloyd sl o)l Gliwl 5l )b 5l g el (aBL JoSS 5y S0 4 blos pas 1) adllae | diged z9)5 Lulypd (eionen
WSSl 6dged
ol Comidy iz o) BLb Comar SlaShy & by Jsl (50 g 15w 9 Jeld tudSe wlellbl gyl )5 13
olej wlyen slacslon 93 09)5) (b lajesite asye g3 (i g ()lew Cundy (silow £ (SH) Cumdy (Jad lluass
lazeoca j slaodly (gl (15 )les ¢ 8 puan (slagyls )Kod (slag)ls jlojen edlaiwl ¢ g low 5 Juoled cg)ls (B yms ylojcute ¢ yausuids
35l d)bﬁa\&b’.} 9 d)‘L»).e(JB OL»}L» )'l ‘_’,l.':wl L‘jsl.m d)lf\o.m L s OL’.’.wl GPS sss 9 QLL»I wl.;..i»l% OLQ)'L» S8 L Ug.\?m 9 A,j 9
2955) ST R 6 e 5 5 gl il ailols S Gl ) (g9 Sl olisly cadline g (loyd oglas 4 Jlo)l b gy (sl pusie
o 2odls 13,55 eSS ST ol p,8 1 108,55 &g anlas )l b pabians jobods dalllas ol )3 b odly Siimgy 4 (VF-Y
il ol (S pale oKl (Sibj o) sl yimgh o U ldalaie/ Kl aiwS )

Lasy

oo b 7YY hals Z¥Y ¢ il YD ¢ Jalio ZV0 (5 ZAIY el ¥+ UL ZYF 905 MS gl & Wie 5,8 Y- ¥ Comas
A0S O g 09)5 TXY b jaseis (Sl Yo B VD o 3 ZVBIA )b (il J S TAY (ool Zlosil /Y- colu55,8 4
D59y & a9 Loy Z¥X D ebing 35008 LN ¢ saildsd (6los ZNY (K55 s ilons > ¥ (S0 pdl ZNV/OY g 83955 5y S
Ay (Si8,5 5 (5 )les AYDIOV (5

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol.ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

YA OS5 il s e 1 oldlas Slellbl g 5 olitul b o Sl Jedle (sjlon 2bdlhen a5

Woi Jomo cums 0 MS g low o S0 obalads i —)

g 7 g i g
- N R R T L
=~ =
£ ra
Ly sl
- b
e ol
Lual,
Sl AdA
~ o1 2
-, -
Y
- B15
- e
-~ N 24207 Lal
Scale: 1:1500000
[ ) [ [ [:3

Vg Gl a3 MS (g lows 15 51 ()18 (sl Gainding 4l ) o guci

e Bl o (g 503y 4 by (ol S5y 5 )1 1y hlews Slgls oy gty S5 30,8 (g &S 25 0 oo S 4y argi L
Adle b 1y (len cl 31 syt Sl a5 aiin ol o 5 Cudagpe g jlind (glojped 45 95 0 odmliie Al &y 25

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 ]

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al Ya

[ ¥ ¥ L) | J

I o o (5 e om0 3 B il Sy Gln 4 N

*~ - ‘ A
- o | led
“ g et
-} | b . o
} “
k3 Es v, .
£ e s |
J ) -
o~ n ol N =l
\ .l- . £
.A—-\
s =
Laly
HotSpots
-
1 B co Spx - 9N Coanbtance e
B coie Spx - 5% ConMonce i
[T Cous Epox - 0% Cansdance r/
| Mot Sonfcan /
[I00] Hat Spot - 30% Carfidwscn \
I Hat Spot - $5% Carfizascs > A e
B H:t Sgot - 53% Corfidence

Scale: 1:1500000
a5

i [ L £

MS (5 5lom S5 51 oy sl Jlad py 3bUs Y ygua

Sy bolio 395 0 0dnline pouai (3 48T 6 g 30,3 sblie xlg,d .l ()l oyl Has 51 (HOLSPOL) Els sblio s ULy guns
Kigd g guine ad yy blE liabl 730 533 L (a5 4 a5

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol.ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

¥ OS5 il s e 1 oldlas Slellbl g 5 olitul b o Sl Jedle (sjlon 2bdlhen a5

0¥y Gl ;3 MS (5 )lows goad Xigy comns -

L) ; L) L )
- R .
=
ol
i
-
s
| a
D Contral Didtance
Il ] 2andant DivimanDisane L
Scale: 1:1500000
3] ] [:] ] -

i 9 4030 U5 0Sike (53550 Sl L) (silon £5sd S5yl ol 4 o L5 bl 3 1y (gl o 4k Uy g
dlen 38 o il 0 Jlod Sl Ly (ilow o a3 o (U5 4l cplmd oo LS 1) sline Bl el (gilow Egud o SUH0REL

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol.ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al ™\

Eomd (SuS1p b (Jawsee soaiuUT 5 (45,L cagb dod) (2192 9 ©f 5 Jaweotn j (5 puiio bLI I cmns Y

Shodan 428 15 ol g0t

E ¥
BT TA
- VALY
[ RAMSE
[ o -
W w-
Cwarr N
D VLYY
- YYY L YYN
- YA YOY

o) lw! slodpd auidi ;3 MS (g low Egaw duindi .F pyguad

4 39 g0 odnlie AlE & d> g b amd o (LS 1) ()low Eond jroed A (59) (phm g WD oo L ) il (Gloden ALE ) guas
sl S yote puie Cugb) g bawgie glod b 3blie (55 2 e olew 56 N,

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol.ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

Yy

oIS 5 bl e Jlase [ oLl Slelllo] s 3l osliisl b ujo Sl Jpdlle (g)log bl @j58

AL 3 gl By S
oM ol sl

g
[ ARGV
0 \AvAL YOS
TOFT o YA
T ety
B ety
B v sot
- DY L
R 7 T Y
| R RITE
B v o o
B Aoy
| ETIPNpry

OOyl o alds 3 MS (g 5low Eoms A D 1 gaad

bl (595 » s (5ylon Eaud Lg) a5 39 0o odmldie amd g0 (LS |y (gylow Eoud jyo AdE (59) (pdm (il ()L o0 AiE )

ol S et pldin Cugby 9 e 3L L

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 ]

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al vy

3
[
]

% e ™

. — WL ad

e ¥ = °

L

b=y -
= & =
e =

Lealy

@ a5yl 5500 5 agime
. N J_.ﬂ_. bl

[ ) o 115l Eaet 5 eopame
by D Pl e g e ) =

1 g
e )

Scale: 1:1500000
) 23

81 )

.Iw;wda.»‘glﬂ Klo (SuSTy g 5slows Eorw dwslin F pguai

G o Ll 5 S); 2 g 00l mluo (godgame jhal pdw s o i |y ol mlio S 5
o oLy olow g SSpjew (phn g ol mlio (godgiote idly (pdn fed e L ) el lio (SaSTH UL g
Lol 04 bl o.\.:.iUT 6039350 b (¢ lows £aud (g0D505m0 3gui oo b liie

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 ]

¥ 0152 g (il e Jlawe 1 oLl clelbl i 3l oslitul b (s g Sl Juidlo (6)lows oldlyie mjo5

4 b e ol 8 o] gud UL bl (oye L 3ble )3 535 aldlyie (2s8 4 atly MS (lons g 5,8, 42335 >
b n 208 g ) Iyl bas 4y S35 6loygiS s MS (glll g0 L sl gl 5 (Jlod 150l S (licn (K55bo
g9t o5 4ol L8 &5 hlia Sy ol s Jlo 315 3 555 (lem £nd (59 o imdm L5 e Sllbs J S 292
W > lew nl @i pogad 3 Ctliee Sl plajle (3155 aebal 53 s UL B Lawgio 90 b 3blio 0 o Jlo 53 caiisls 1,8
ol 05 0391 L5d pedaws ,3 Y+ YY

Number of people with MS.
Prevalence per 100,000 people

- Unknown
0-25
26-50
51-100 -

101-200

>200 r i R

- A -

There are 2.9 million people living with MS worldwide.

Olnl Cemden 9 Gl P MS gond (S AlE Y g

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol.ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al ¥

g £ P s L
ol Gl 3o ol al glon E o b gl ) bLI | el
£y =
e o
- MR
] 2l
A o
Lual,

DW Orstwocn
g £, e %

B s o X { .

[T ] as+0200201 - 3,352 ” :'\;_.55@}‘-\1

] 1383000001 - 1,844 (;;‘ {_j:.v__,;‘,,’___)'

] + 544 002001 - 2297 GE ~ LR
Bl [ 2:9700001-3915 "‘-,.& $ {_."” .T,‘;, #

.\-\__ '1_" f' \‘l
S Jk
E . Wy §
Scale: 1:1500000
2 [ ) £ [

o) bt 13 MS (gloms gonmi b gl bLI )1 didi A pgaas
sl (g 5l pals aipe (plp g clelis) ) MS (glen & ol &5 b litetils & cosl Jlo Yo 5l i &S0 4 0 L

2 Cubdgye g il sload Jto SUL £oud b sblie 1 1S o 036 (93905 Bl cllae ol 55 o) sl glis)) 4 sl sl
B s Ul el

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

& OS5 il s e 1 oldlas Slellbl g 5 olitul b o Sl Jedle (sjlon 2bdlhen a5

S5 4G g Sy

£95 ( SU) Camdg ¢ Jid wlloass (ol Cundg iz () GBS Canen bywiie e dallbas olais] Gan slul, 5
"M 4l et 5T s 5 L el c5dpentel " e 5 5w alli b gl ) o el 30 GBS 0L 5 Lo ¥+

(V%) Conl gunen DEDOUVETTE adllan ol b adly oyl w39 o axlllae 4> 0aiiS'eS s )ylows 35T

adllas b ol opl & wsg Jabie )b bl MS (gjlan 4 e ollon yii )b @olis ;505 Gldllae 5y 5 dlols mli b Jg
(V)i IS0

Jw » GIS s 5l odlazl b (3055 Jome cows p MS (g)lows gt K0 obabais yound e olass] Gan sl )
dawgio glod b 3blio (59) » (ilon E05 gy 00d Ga)l3S Cebdgpo g jlyd eyl ol MS (glos g0 (ot o il o VE-Y
a2 Ll glgtl 5 lojl (Sl | el aiiye (2 0 MS (gl Wl 5 el 2 oglle sl S50t st (o)L g i g,
5 bilin 5 o8l gl Cuw 4 Lo cpl & s S oyl ollks il 3 MIS gous a5 sy o a5 4y 398 Jlol
P& S .l ol (5155 50 Lo (glaysdS ple 0 goud JSsSedl pl cuwl lpl cilise Bble p» (Kinyd g (o015 pied
2955 3 (0 9 VY) sl oel Cowd 4 Ciliso Bblio ) o glas LIS 5 o5 il sl b 1S5 pal (clayguiS )3 (L3 claadlllas
2 0A) 390 0205 il se S Sllge i o Iyl s 3] 5 Gl 4 led MBIl 5 500 5o LnygS o)
o Sl (U5 b ggud 550 o od (yp e VY pled )3l (U5 b ggud sz 65 c0lee 5 Ol B ple e 15 ) Gl
) Wil o wolite yliwl caliseo (sl a5 O] Cannd al
L s ot oo 215 () ol 0350 (125 1y o Bl 2ol U 6 ot 3 i (ot 5 (5en 5550 bl b 5l
il sl oyl o 3 59,0500 Judle " lgie cos ) Kan g (od3] adllas b pols adlae guls b e e )b 4 syd s
2 ohles IS Cumes (sabalyy 4l 4 b (WS sliwl o gdeome S5 3dns 0 (V) b aaped 5 (oowen "u.’.\a.iig anlllas : yo)l8
5! ‘;.\.S‘)JGEM)L)J)-AASS)WULM‘ bl gty dy Connd Cuddy o0 53 MS &)lows L;J.Sl).s cQUSka\)b S yasule ‘_’)U...ulcla.w
(Vr) ol 4Bl (558 (58 &) Cond (28 Jlod
s o 9 000 U] ol (godgamme ikl (pdw O-F-Y ojled a3 NPV Jlo 13 GIS i jlodlial b o)l olisl 1o MS g40s
&9 9 ,kd) 4siS ) cawl osd blxe 0aill (godgime b (6ylow Eonds (5039450 D945 so sdnlie 45 amd o Ui |y ()low o S,
S olgice S ygb 4 Ad g0 samlie oS o gand UL aldlie ose L 3ble 3 5 05 aldlir (5)e 4 atly MS (glen
Slallls ) >0 299 O'.’.l PRV )A.Tf Eguds <l 191»;] ki ay Koo tgl.a:)yi:fs MS <UL E g L L;Lm)y.i:f l,ga)l 5 (Jlows L;Kg.),ol
Jo 53 xizils )3 gpmd o 4 5 13 o5 3hlia oy ol it Jlo 55 Ui 5 555n (6ot £ (55501 6 im0 ol g
(7Y 5 77) 5 U b Lagio 525 b 3blie &, 3

bl ) (FEY ) canl o 0391 L raws 3 Yo oA Jlos )3 ()lowr ol @ig5 pogas o cusligy Slaa plojlo o)l5 dalsl )
S 0 o case o (1 xto s g Sl (il Ul s by & Cond Spo 5 asme o Sogll o0
MS (slos bl @1jg5 (i 405 3 stelibo Slalllas (VY 5 V) 23,5 (oo (g loms 005 sl g ) Ul ol 31 5 laome (gl o s
B4 ab ooy U5 imgis ol 5 ged o)lsl 5, Kan g WAITEN adllas 4 )5 o d5g05 (sly ol o0 plodl 55 oles bl& plu 5

Jb 0 e Gyl golow b (il jeuiS cpl g0 bl o Ve e e 1A dgds ) bawgio yob 4 MS g4us bl 3 383 Jlo
o Sl o GBI 0o 5l 0B e 53 85 Ve e e 23090 Wl nl 9 (line g )9S 3 (YO 9 TY) ol 28 >
Jw ,» Groningen ksl ¢y MS (las Slolyd aaide 5 (YA  ¥2) ol VAR Jlsl )3 LT 55 0 g 3,190 4 ansd il s
e @95 son b Ol e cpl (oled )3 (Y cusl o L) pE5 Ve e 2 PV gged Gl 9 85 )8 byl 3)9012Y

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al vy

Gl gy a4 an g b (YY) 3590 cawd 4 (gylow Sl > L3 Jelge s 9yt (sl (s 5gels Slellbl o (5))55 bl )3 (ko
auilyd ) golow ol 4 Ul s ] wililSnl 5 LSSl dSG ol oasio L) 3 MIS (g jlaws (2 50L 0 aseiie e 3 oel Jos 4
S a5 3l ol ,%o3 sladll > (1) ol 05 IS5 Blalilin Loeen s slessdS S5l Sl (s B b
(TA) sl iy (] 965 cmged 590 lgal bS5l g o g ol il (010 4y s (il cal 589 e

MS (sloss 4 o ohlos oSt @3g Jlo ¥+ (g0 o) ol MS (glos 4 hllzee 8T s & S oo s by
MS )l @ Wie o st w003 (355 O (bl 81 S5 05,5 3ss uilasd Syte sl 5 hails (Jabio o)l b
ot GIS 50U 1 ol s b g s cslagsh b ol €0 St ) e HE o 5 S35 5 osabzy a5 4
fimd o S o3 1) phles §) it 203 g Ngye Jledd 4 MS (U s by gblio e (o) sl (glagyliun jad  cuddgye g
Ol 9 e Caglo) dawgio slod b Gblie (59 2 (ilont 9w gy 25 Slsren (e 9 olal Bblie b el b (3L 295 bzl oS
Gobe 3 ilon 903 ol gl g Loyl (2l S| ks e (25 0 MS (e 4 Ll €5 el oglle il S yate it
9 oo Hojls &5 2L adlate cpl (ol ateCun g Sl —odl5 Jelge > 4wl (pl & Cunl zsly )9S g (o) il
Adbior (e Jimgh

oKl obs clagylow dnly lrosly L6 clelb] dogi LB gy (128U 5,8 o)lil ol 4y lo o idghs cpl jo &S slacydgises )l
@ ghlow Jl )lSen 4 Culd) o S 5290 dolitinyy (ally @) 9 oSS S (o (i ()0 pas b (B psle
2 Fp (S5 5 e Jelos e (saiseyd yidin Slllae LB 5l (63)l90 acudgae (nl @) sl g Mblioe pliols lalys
Gges w2 b (555 oz Olilllae il eyigy dusliio jolate 4y gloinl soaul (Lol (saie] 13 (S slaging pbsl (s low jop
s 4 el oS15 caine) 5 dnsly el giboodlel g by Saly 1yl 5 ity clb )y cimlon 5 o ciliseo 3blio 5o ¢ U
1ol (2 )lse Lials diej p i e lslie 13U D by el cas B e cdlyd gl sl sl Cudgae ¢ (il
035 @l G Sdnggy 9 | s)lew

P gy

SNl pols Jimgh (sl > (y8en b1 & s (S5 pole ol (59l 5 Gliins p e Ciglre | gy
Dgad o0

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

YA OS5 il s e 1 oldlas Slellbl g 5 olitul b o Sl Jedle (sjlon 2bdlhen a5

References

1 Abolghasemi A, Mikaeili N, Khoshnoodnia Chomachaei B, Karimi Yousefi SH.
Effectiveness of cognitive therapy on emotional distress and stress coping strategies in
patients with multiple sclerosis. Iranian J Health Psychol. 2018;1(1):29-36. [In Persian]

2. Kioumarsi E, Kohan L, Noorbakhsh F, Shirian S, Gorji A, Shahverdi M. The Role of
Long Non- Coding RNAs in the Pathogenesis of Multiple Sclerosis. Shefaye Khatam. 2021;
9 (4):105-14. [In Persian]

3.Mahdizadeh A, Lokzadeh S, Riyahi A, Hosseini S A, Jalili N. The Investigation of
Factors Affecting the Gait of the Patients Suffering From Multiple Sclerosis. jrehab 2019;
20 (1):64-73. [In Persian]

4.Shahabian M, Majidi A, Ashjaei E, Allahyari F, Hosseini Nejad S J. Relationship
Between Spiritual Health and Quality of Life in Patients with Multiple Sclerosis. JRH.
2020; 8 (1):11-18 [In Persian]

5.Hosseininezhad M, Saadat S, Bakhshipour H, Nasiri P. Prevalence and Incidence of
Multiple Sclerosis (MS) in Guilan Province. JSSU. 2021; 29 (1):3438-47.

6.Evans L. Book Review: Harrison's Pulmonary and Critical Care Medicine. Joseph
Loscalzo. New York: McGraw-Hill Medical. 2010.

7.Jafari M, Lotfizadeh M, Hashemi R. Investigating the relationship between stress, anxiety
and depression with the quality of life of patients with multiple sclerosis. Tolooebehdasht J.
2023;22(1)1-15. [In Persian]

8.Jahan BN, Zahrakar K, Davarniya R. A Study on the Effectiveness of Caregiver's Group
Supportive-Training Intervention on the Mental Health of MS Patients. Razi J Med
Sci.2016; 23(3):19-29. [In Persian]

9.Moshtagh Eshgh Z, Naghavi B, Rashvand F, Alavi Majd H, Bana Derakhshan H. Effects
of humor therapy on fatigue and depression of multiple sclerosis (ms) patients. Adv Nurs
Midwifery. 2010;20(70):7-11. [In Persian]

10.Hendriks T, de Jong J, Hassankhan A, Van Woerkom M. BAMBOO for Refugees—A
Culturally Sensitive Positive Psychology Intervention: A Protocol for a Pilot Randomized
Controlled Trial. Int J Appl Posit Psychol. 2024; 25:1-30.

11.1zadi S, Nikseresht A, Poursadeghfard M. Epidemiology of Multiple Sclerosis in Fars
Province. Irje. 2014; 10 (2):56-61. [In Persian]

12.Etemadifar M, Abtahi SH. Multiple sclerosis in Isfahan, Iran: Past, Present and Future.
Int J Prev Med. 2012;3(5):301-2.

13.Williamson DM, Noonan CW, Henry JP, Wagner L, Indian R, Lynch SG, et al. Peer
Reviewed: The Prevalence of Multiple Sclerosis in 3 US Communities. Preventing chronic
disease. 2010;7(1):Al2.

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

Geographic distribution of multiple sclerosis using geographic information system / A. Asadollahi, et al 4

14.Ebers, GC. Environmental factors and multiple sclerosis. The Lancet Neurology.
2008;7(3):268-77.

15.Toolabi A, Kermanizadeh AR, Nikonahad A, Miri M, Khabiri F. Spatial Analysis of
Malaria Disease Reports Using Geographic Information System (GIS) in Bam, 2004-2014.
Rafsanjan J Univ Med Sci. 2016;15(4):331-42. [In Persian]

16.Pourmemari M H, Rabie Siahkali S, Bagheri H, Taghiloo G, Eskandari F. Epidemiologic
variables in Multiple sclerosis patients in Zanjan. JHNM. 2011; 21 (1):1-6. [In Persian]
17.Hashemilar M, Savadi Ouskui D, Farhoudi M, Ayromlou H, Asadollahi A. Multiple
sclerosis in East-Azerbaijan, north west Iran. Neurology Asia. 2011;16(2):127-31.
18.Simpson S Jr, Blizzard L, Otahal P, Van der Mei |, Taylor B. Latitude is significantly
associated with the prevalence of multiple sclerosis: a meta-analysis. J Neurol Neurosurg
Psychiatry. 2011;82(10):1132-41.

19.Rahimi A, Vaezi M, Mohamadi H, Bakooyi M. Evaluation of gender justice in urban
public spaces, case study: Tabriz city center.J Women & society. 2018;9(35):219-44. [In
Persian]

20.Afarashte Y, Mohammadi G, Tamjeidi. The path analysis of mediating role of hope of
life in relationship between psychological hardiness and the power to tolerate ambiguity
and death anxiety for MS patients. Med J Mashhad Univ Sci. 2020;63(5):2768-78. [In
Persian]

21.Saadat, Sabri, Alia. Environmental risk factors in multiple sclerosis: a narrative review.
Med J Guilan Univ Sci. 2022;31(2):166-79. [In Persian]

22.Azami M, YektaKooshali MH, Shohani M, Khorshidi A, Mahmudi L. Epidemiology of
multiple sclerosis in Iran: A systematic review and meta-analysis. PLoS One. 2019
9;14(4):e0214738.

23.Jalili N, Poursafa A, Khazaali K, Rostami H, Jamshidian E, Mohammadi Z, et al.
Investigating Environmental Barriers Affecting Participation in Patient With Multiple
Sclerosis. Jrehab. 2020; 21 (1):2-21.

24.Salahi-Moghaddam A, Khoshdel A, Habibi-Nokhandan M, Sedaghat M. Medical
climatology of iran. J Army Uni Med Sci. 2012;2:49-56. [In Persian]

25.Warren SA, Olivo SA, Contreras JF, Turpin KV, Gross DP, Carroll LJ, et al. Traumatic
injury and multiple sclerosis: a systematic review and meta-analysis. Canad. J Neurol Sci.
2013;40(2):168-76.

26.Warren S. Epidemiology of multiple sclerosis. Neuroepidemiology: CRC Press; 2019.
27.Warren S, Greenhill S, Warren KG. Emotional stress and the development of multiple
sclerosis: case-control evidence of a relationship. J Chronic Dis. 1982;35(11):821-31.

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html

[ Downloaded from cjhaa.mubabol .ac.ir on 2026-08-27 ]

[ DOI: 10.22088/cjhaa.9.1.24 |

¥ OS5 il s e 1 oldlas Slellbl g 5 olitul b o Sl Jedle (sjlon 2bdlhen a5

28.Walton C, King R, Rechtman L, Kaye W, Leray E, Marrie RA, et al. Rising prevalence
of multiple sclerosis worldwide: Insights from the Atlas of MS. Mult Scler.
2020;26(14):1816-21.

29.Browne P, Chandraratna D, Angood C, Tremlett H, Baker C, Taylor BV, et al. Atlas of
multiple sclerosis 2013: a growing global problem with widespread inequity. Neurology.
2014;83(11):1022-4.

30.Elbers RG, Rietberg MB, Van Wegen EE, Verhoef J, Kramer SF, Terwee CB, et al.
Self-report fatigue questionnaires in multiple sclerosis, Parkinson’s disease and stroke: a
systematic review of measurement properties. Qual Life Res. 2012;21(6):925-44.
31.Amirinejad R, Shirvani Farsani Z, Naghavi Gargari B. The function of epigenetic
processes in multiple sclerosis: review article. Tehran Univ Med J. 2020; 78 (1):9-15.
[In Persian]

Caspian Journal of Health and Aging, 2024; 9(1): 24-40


http://dx.doi.org/10.22088/cjhaa.9.1.24
http://cjhaa.mubabol.ac.ir/article-1-215-en.html
http://www.tcpdf.org

