[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

1—12 Olwap 1 e)w s17 093 s1400 )L@ ‘Q‘ﬁ‘ ‘53}3}:».,\_.3| u—vﬁnﬁ-’fs dm

Ol 38 SR> S3g Gam Sy S i 0ol b JUS 5989 b g 9 330 Jolgs il 3ILT

4&5@;)& oIy c3g5gJJ‘m 313 g o P C R RV s yobatu R

Ol e, col,g (Ko pske oty bl Dlidiod sl 5 bl 0dSCasls ¢ s ) HLT 5 (S5 smadl 0, €5 smacsl Ll i 872

Il 0l Ol (i, o5k o8 il ¢ bl Sl smzadl 5 Coblilgy o dSails ¢l U ojslan 5 (S wlido i 05 8 (jLiils?

Ol 0l Ol (S pske o8l ¢ zblig Dlidos gl 5 Coblig 0aSCails ¢ s JLT 5 (858 pmekal 03 S (g5 pmakal (5 55750
;)ljiu;)l,@;m;é.zﬁr,l;,tiuugs-,:l_\eouﬁwl,ulw,&umg@,w,dj,sﬂﬁla,f“;;,sﬂ.xiuu“
})L»Te)f«r?ﬁ.;@«&l%oﬁ@%l,@lweMl:@lﬂjﬁﬁUl;eli‘ijl:«t:m)xngl:s«j))bif)l}l{wljgigw‘@:jlj&;)\»j);I.h:l)eM}}
holakoik@hotmail.com:«$G 5 2831 &y 88991109 : b5 . 55 ) gy

99/04/07 - 3 , 4, «98/10/23 :25L )3 5,6

P ol Jelse (S g JBS 59055 Gl (glad 5T jghaieds slaallas cazmins )lom @95 (o5 g olas; ) ol r:-’l’
A bl oLl Sledlbl ailelu sl eslanwl b ol

€S 5lsS ol slacs » Lolss aalllan (ol sloosls «canl s3gs b 5IUT 5,850, b (aloes = cirogs anlllan ol 1)l g
Lasgs a5 wisgy Jiies gl yesie (lgieas €updS IR 5 € Say 0058 Gled K gonr S dladd st dn g alily eiie (lgiea
2t S lon slas Jelge Cudlye pllas 5 (Sgy Gijel 5 oloys cilige Slig 55Ty sef slacslom e 3550 ol o)l
Joe 310,3 aseuSArCGIS 5810 5 5l ool b baosls .l oo i (3,155 02,51)1388 Jlo jo iz g oyl S5 a0 .55

i3S 13 el g 55 950 aldlaz (S3g g sS 5 6 )be]

Ol Sl o 5t 5958 BbLie b & Cond 655 0 5 Jlod slaglinl bl ol 585 1285 18 0B 5 5
asls o Lige ool oy 4 b1, JES oS

g 2gd adls oo 1 5e Jelse S sancaglsl 5 (6 lom lon (lolid jo Wlgs o 295 4y lid Gl UT (g S A

25 JS 1) olen sl e slapladl 5 5 al) slags i jael e L

S (G35 G5 (2Ll ae Sledlbl wilsles ( JUS,9lsS ol s i gaadS 5515

@ oLl Conles il 5o sallS A8 wdss 5 (Sund
(43) o)ls JuS 15lS oo oo
bl Sl ailobs 5 olad LT slacSuss I ool
sl s g bdlir Ll 4 b slaesls L(GIS)
ol slaazis (6) sl 03,5 wal3 sna2 (slaol; (5 Lo
(il Gon Ol > @A £55 mte Slag e il e
9 by el i L gleys sl sbd S
313l sl S iy wilg oo GIS oS ail)] olb s 6,50,
G olom slaide Glo 5o L 1) (6 lows <5 a5 o0l o0ls anseds
&3 gl 5 wi L GIS (Gieless e glis
O Bl o b cewsglsenn] @ wlsioe Suslsens

'Geographic Information System; GIS

.

Ao
oges Cblage IS (St 3l Se LS slsS ol
Ogebee o 4 S35 AVl &5 (g sbay el Lz ey o
0l o3y st JUS)5lsS Gl 4 M iz 3550 58
25 (b ol 590 45 (1) Wy 3 0)lge 5l o 4 Koo
(2) ool axils imldl a5, W, ol o 422 L
Ol JUS 8l (o s oS i o (ylis Slez o b1
a gl Gl Gy s s 9 Olnl 0 @l Glope
5 JES el by (1) el Gl oloye 5 (b5 50 S5
M o oyl ohy a4 Gl sleysis 5l gl
00iiS pSake il ol & il Lill b o sslazil
5o (3) Col G gleadld 5 olde s, el s
Cllad (S5 oged eyl g (Solyls aioles g ol 3l g ooy, S


mailto:holakoik@hotmail.com
https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

OLas 5 536kl [2

Olie Gidghy dinly yiite o0l AUS S)lpe 4 azg L e
5o it 5 1388 Lo 1o JES 558 o yuo o 8, ilic 55,
Sh 00y ales wile ol asls adllas (pl o 58 J&ies
el ol 5l isgs R e 5 (Sojed codled Y(BMI)
Jodos 5 @ldd Lily; ilodae sln JlBles 50 35290 (2laS
3 b)) el o i ealitad (s )less oz, olidliz (slagS)
lel )l gire e sl Sldliaz Jig gew S5 Julow
oubly e S S loysie SIS0 pie et g
4 00 o sshie A e Al 485 o g dily (sl it
79 At (oldlaa Gig S, Coeal 5 230
3heslatwl b esls Lol bl g pawy Joo cpl 5l Jol>
D88 )13 os g 4555 9,90 10,3 a5 AreGIS l58ls 5
Aol b oS alopiie o buls) oLSlsa S35 s S
ot OBl 5 0agel (iludoe | Wisd oo bgrype oLl e
e o 59,y o5 Slalos S 8 5 polael slo i polie
Ol g5 Slasig, Siluies wal 1, WS e 05T
Ol rd 5 Dab e 6 pSelil 5 byt o Lalyy )
A 2l by, 5l e,y by, wleige ol 1) Ll
aly yesite S Gl LI ogad (505 5 (3le e sl aS
slaghy, Wgb oo 48,5 4 Jiue e Wiz L SO
S 5o st Gloe GG gl alaly S Jsere (30w S
sdas 555y 3 yglced lu 1) o piie e Sl g 058 o0
OS5 by Blie jo oLl Jlogie e S, g,
@lsS 4 el b iie o 51 qusy )0 o] (Ul Jgane
Oy 5 S o0 yed G s b pie G dlal) oS
A 50 0 35515 (Gge Sy alaly ( Qldlaz log3s (ga S
el S0 ddlaie  glae ddlaie
el 25 D90t 2lSlaz (S5 o) 5 dloles
vi = Bo (Ui, vi) + ZBxk (ui, vi) X + &
i=1,2,...n (1) abu,
BKs BO 5 Jite glo i Xi 5 aisly i Yi Lril 5o
ol b3 e3> € 5 Aigd oyl Wb A aee glacs o
G FSHop gleosls a5 cunl ouls oudal GlaisS 4 20059
2dlys 598 slaesls 4 Cens s oy (WD, Vi)
ool o ooy a5 el Sle (i, i) Ygere .ainlei oo

¥ Body Mass Index; BMI

(7) ws Sas La;QT sbade g po b s los
ul.b).w @LJ‘)D é’)}’ 6)|Q)JM )‘ OQLQ...MJ‘ Ls ULMJL..MJ)lS
Jolse b ol Bl 5 5o @is5 3,50 59 (stlbted b il oo
ol 50 it addlas plxl g ouS cldadlxe Jolge o as
Jo 00 lewm ol GaSaer US4 o), Copse
a5 (Sl gledsllas eST (8) wus s 8 el 33l

. 1 . . _
st G lon sl (GWR) (aldliz S5y e, Joe
S @5 un b adlae 5 5 Sl oad el 15T
badlas o Jolaie olad sl BT 51 solanl g acs,low
o Ol 3352 lie 55050 sl 4 (Glaalllne ;5 cailon s 0
Slr eln oSy Gy 3l el ead bl Glal e
LS'LJ‘)D srosalin 6‘)‘.‘ @Las M SilwJoe
ul.b).w LS"I"A @lio )...ll.s—‘ 6‘4:.]“4@ (9) Cenl oo; oolawl
GsesSsy b bgs GBPD il ogiaS L JUS,5lss
I a )...s 6‘4:.]“4@ (10) Sl oaly ﬁl.?u‘ |) ‘SaLJ‘)D
39 OsesS ) Jae l eslatul by lbsw b lse (Sl
onl a5 GWR b (11) col asls,y oldlas
Gyl o, 5 e 4 bgye flas a5 WS
slabas>de B Colas 6 ;2,0 Bl gl g e
Ol o ends ‘nl:gdl Slasllas Cudgamme 4 axg5 L .(12) ad,lo
Oy plad blsjl oejl Giagh cpl (Lol Baa i)
OS5 oo jleslitul b oy jlas Jalse 51 S0 b JUS ,6lsS

D55 18 (6,5a8 )l yaeli p dax gl 050 diedun sla 5ol

B1LAE T3]

g ol Lol 0,805, b (Judow - iogi g5 5] dalllas )]

Copde S ye odd yiiie beosly L 5l eolatwl L oas
Sy hisel g oleyd cdlage ©lig 1Ty slacslen
397 Go9aS 0l Eo 9)lge (soled adlllae (pl 5 285 50
15 1388 o o JUS,es olbye ie o ol
Goodls iz (8,5 15wy 9550 5505 slag il
SIS oAl Sl adS e JS s lbpe Sl s
Olrl 8 551y yut slags e b3 Jalge Cuniy (1388 Lo
(S5 Ghipel 5 oloyd «eblage &)l5y Lawgs oads ,iie)

' Geographically Weighted Regression; GWR


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

31015l 53 Al 555 Ogemn S5 Ja 3 eslizad L IS5 058 0oy 5 330 bel g liad 3T

533126 b s e s ol 5o (b5 5 (oo o JLS,6lsS
b it plmarabsglims plil ;5 (T (n 365 5 33/60
olb o Egud (509 Canmez i 50 s o 4o 4140 4 4/18
Ul el oo IRl patine jsb 4 (r (3L L JUS ,olsS
slalo ;5 oy 51 (L30 e 9 S o 5 s)ler Sla3 39,00
S 9 )L, Grized 5 Cumex A 5 G Sled ounl
GrS i Gl alide Jame Jolse 5 jlas 5 gla So;

s Selled slayenie 51 Sy o e e Sl bl o
nly jeiie ully (e )3 eSS S 5 (S 0395 Ayl
osliiul ldlizr (S5 OsewsS, 5l IS elsS Ol (S

oybed Jgo2) Joo (2l (G55 g S 2! slaatily
el 5 012997 ont Luws RZ 5 03966 R2 L 105 ol (1
552 014329 oty Looss RZ 4 05111 . R2 15 s e

WY gla Sy Jsuz 0 @laald ©jgoh b2y > ple
3550 Soaiis gl el gl Glgi oo 45 255 o0 2Ll (g >
20l slaald l)ls Y gla Sy Jgaz 3,5 4 5 1, Sk
Gl 351 slocy o Y Aty it (6l 0ad 0515 (Jome
355 el o 512 Joke cusy 2 82 ool (gl 5 3, laslied
Jos 5l Jols saila 3l olie (53, ood 3,50, (Stured
3 obse ojlel 5l ookl b (U5 5o bl Sis S
Gl &S Gysba S (o0 Lol s (e 355 poe
ol yo g (P=0/2765) -0/1245 L ,lp ol o esls
Saiiys s g syms pe 3l (P=0/7568) -0/060123
A S92l (B)lse b has e darad polie (o (olad
OO Pl b bl 0 jie 4 p alply oS e ol
ol opl a5 0,5 o LB awl 590 GWR Jue (slaonile 3L
clls 0piS e logiie a5 ool o] caims oL
@YU cds 511388 Jlo o olnl 1o S e3gs asles 5 comn>
3 s 13555 5 JUS,dlsST Gl S9n bly e 5o
15 GWR Jao 51 ol csloonile 3l olisb i Lol ool
00 00ld Lis 1oy 5 (5 (sl e i (1) ojles S LI
o 116 =11 51 s g0 10 (glps oaile 8L (sl ke .l
slajlaie 4 GWR Juo I ol slasyly Soo o)lea
IRCLIWE S RSV

s Joo sla g > 5l Gl oe &5 (6500 glaasds abox
oS Sl oals S5l (e oy @ bgipe slaald oS

Wgd dewle Alflas jsbay bahds oled glp o),
Bigd oo 00l ioled il (59, 00 3500 slo oy

Joe slo el 55, @bl Sis osesS) sl il om
ogee Dbl (293 (nSBogd oo Jol> b 295 gl
ot |y pleo)lel iz g Sl 0ol S5l oo 4 by ye
Szl o S o0 Sae |y Joe (295 Ol o5 a0
9,5 elgl e byl 9, @Sz (S55 O S
@ bgye sogee DMl (29,5 i 3 3900 Jol>
aS aes o plad ) oleo bl yizee g Conl oals 55l Jowe
oy oo 3 g0 35 o oSain |y e 95 oles
o sl lade o BB baowile L pgs g Egaze
Jde 55 (odd 5 S 05lail (sla oo b dily yuite (gl o
Joe 39 a3 Sole ail 5eS o] ke az e a5 cul
el el 0dds (5 pSejlail (le aie b GWR ouis 33,
loylade uibyly o 3l S eaies QL s She slaws
Sl (Sararr glocg po glooysly yo Bl 5 o sl
3 a0 g Cenl agse b sl Skl 4 a5
ped alu, i Sigma gLl ols 05 casis gleasw
Sl los a5 el 00ty Jlo 5 sbronsle Bl (slogs yo £50mee
O Hlade ax ,a a5 sl boaile B sl oo 0,505 Lre
e dnale gl bl cnl e ol g el 56S
Sl s HAICE) asalsT Sl by, ood s
ol el Jao 3Slae 23l sl (s ene 55 AICE il
g Sl dedg Sglite (Sgaw )T slaoe amlie jo all
R2 o R2 5l ol 5o8 o] AICC e a5 gy amlys e Jos
e ol ke a5 i oolil Jaw bjle gl o yaws
Sl st bawgi a5 ool atily pite bl lade oaiS
5 295 &S Seew)S ) e Slp D9d e e Jiee
P L oedd Swogte Joie &5 gl s il o
g dasloS 1565 5 (Bolal @je et (e

bl
561388 Lo 45 a5 s ounlive baosls Lo 5 43305 b
L ol 55 JUS,slsS b ,2(ASR) s oot s lailiul 55,
Poas A,y 4O 10/89 ASR L Ob3 50 9 ey 4,y 40 11/31 ASR

Ol 59 Oliee 25t Sbl cnl Gl ls 13 oyl

'Corrected Akaike Information Criterion; AICc
Age Statndardized Rate; ASR


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

OLan 5 g3Bstl 4

(24) ojlod JS& @ a2 b ol JUS 0055 oy slas,
Pz y Srhoye 4 @l I bl onl G b
0/04 ;5 oo b loye 50 55 GedS S uitie 09050
bl 0392 JUS y5lsS o pos sl 50 I8 155 ale 2 508
sl 5l Jele cnl G 15 (g-4) oyl US54 4z g
Dedss Pt j9iS (Brb ogiz b

AL Oged agd GWR Jow 5l g 0 a5 plaasss Ko
Foy S i pelul p JUS56lsS ol p Sl (i
(5) o)l JS& sl olad o5t slp oad sols s
L JuS,90sS ol shas; lp ond i slaailaie
aly ooy g oby 0o JBS,elsS lbs Sl ms b ool en
aes oo las 1388 Jlo alélie 555 oS, alws
5 Jled glaaihio (B )0 3pdse cvaliv &5 jsbiles
shls GWR Jas I Jol> (olad 98t olul » (02l
5 oy gleaihie wiie gilen Sl Y slelde
Sy omb @ldd st M Sole w5 (Srbose
sdled g Jld gladilane 35 Glaye jo i (5 len
sl e glls GWR oo 5l Jol> lad sSiny Lolol,y
o Sriosz 5 o gleaihie s (gl olas ) YL
Gl s )lem Bt ol olAS G e Sl
1388 Lo yo JLS 55155 oy olaz (2l a558 0 528 s
ol oyl (gl Shs e 5yleas w00 bl LS 5
Sly @bz (Gis OsemsS) Joe o wlanadly |y Las sl
20 plxil JUS ,9lgS oyl pu Slaz ) (o i

Pro(Ui, Vi) ool apg LB hrogs gloyie 51 S350 ol
Sloce o slaiss cwl aldlpe S5 e ,S ) aaly o
B oy Jow o b ysie ol 15U a5 o o plas Jore
Sz bl g 0 oo s addllae 0)9e adlate o 2y

ol o>

s Jeloe G 5l aS was oo s 06 sl Joe slace o

2 )-*-‘L’ Lld 51415 r-‘l-’ oy b oS S pate 6 lo

Sap ouisS JS Jale 05,0550 JUS olsS b 59

ol e i (273) ojladr JSb @ azg Ll (g lo

Joe b 2sdee Soim Srierr 4 @pdbs 5l Jele

CyRgd 0/47 )_..‘La Coyo b Sy 0055 alad )b 0 ool Cowsay

JSo & a4z g bl JS 5lsS b 590 5 538 56 ile

o @Al 5l e ol G i (WR3) el

OU) )0 2 oz Collad it 058 o0 pter p (Sr000

ol olas ) o 38,50 Jele o 505 -0/016 5T oo b

S i (23) ojles JSb @ a2 g5 b el 000 JUS ,9lgS

WlS )9S G0 Bbar 0 oex g 0 5l Jele

D9 g0

s Jelos G 5l aS s e (LA Gl ge 3 oo slace o

SOIB7 135 coyo b Gy 0395 dlos it 0l 50 50 (5lown

Jele 0588586 JUS jolS lbpu slas, o 5l Ll

) o)t S 4 4z b el (5ylem Slas, suS S

ez Sba gl 5 Jlod 5l Jale ol SIS 15 ()

Sy 5o odel Cewody Juw bl 5 o0l oo St (B0

528 36 Jale aags 0127 155 oy b gomr Colld

1388 Ul i S5 40 IS, 358 Ol e 6l ol ir S35 O S5 2] slaanil =1 o lad J gt

Joo glaaisly o Joe sla el
892/262 05 Residual
758/740 Sye Squares

5012 05 Effective
5/012 Sye Number
5975 O i
5/510 S0 Sigma
202/585 05 ACe
197/722 5y
013966 o -
055111 5y
012997 o5 Asiusted R2
0/4329 S0 st



https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

5/ 0nl 53 2lar 555 e S5 Jaa 5l oslinad b JUS, 58 Ol 2 30 Jolse ol 5T

Residual
I -11.858584
[ 11050503 - -4 330753
[ -4.320798 - -1.306166
| | -1.366165 - 0.429807
[ 0.429908 - 2.790294

[ 2790295 - 5.958082

I s o56065 - 11.403978

475,000 237,500
—

<l w@u .

Residual
-11.412345 - -8 721308
I -5.721307 - 2.8472340
|| -zs47ads - 0500682
|| -0.500881 - 1.282727
[ 1282728 - 3729264
[ 5 729265 - 7 278403

475,000 Mtarn
B 7 274404 - 11 830083

540,000 270,000 [ 540,000 Matars
T _

1388 JL.« ‘Ub‘.’.‘ o u‘JJA (u ul:) (;}LH DL ol AJ)}TJ{ 6[.&)\.12,4 B} ol aML:.A 6[.&)‘.,\14 L)’:' J..AULT aJJLAu.ELI 6[.&)‘.,\14 _1 OJLQ..:O JS..Z

Local R2
B 0510376 - 0.510420
I 0.510430 - 0.510637
] 0510635 0.510750
 |osto7s1-0.s10028
T ] 0510926 -0.511181
B 0511182 - 0.511571

I 0511572 - 0.512008

490,000

245,000

+ ; +

Local R2
B 0355719 - 0.385815
[ o.205816 - 0.305088
[ 0.395970 - 0.396056
| 0.396057 - 0.306218
T ] 0396217 - 0.396389
[ 0.396400 - 0.396726
490,000 Meters W o 356727 - 0.387067

450,000 225,000 0 450,000 Meters
N —

1388 Ul 4l 3 Uls e (o 0L (il 53 Jome RZ (slajlaie =2 6 )l K2


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

Ian 5 53650l /6

Coefficient sport.F
B ociss1e - aoierar
P 0018201 - 0016244
[ 0016243 - 0018227
| 0016226 0018214
[ -0016213--0.016183

I ooi61se - 0oiet6R A10.000 208000 9 410,000 Heters
T N

B 0016167 - 0018122

Coefficient BMI_F
B o.4767128 -0.476769
B o.4rs770 - 0.areszs
0.476827 - 0.476865
047ERSG -0 476873

0.476920 - 0.476895
I o496 -0 477103 425,000
I 0477104 - 0.4TT244

212,500 o 425.000 Maters

Coefficient sigar-F
B 4552127 - 4.553300
[ 4555301 4 553431

A.562482 - 4.555830

4553640 4553818
| 4553817 - 4654030
[ 4.554021 - 4.554211
I 4 559312 4 554877

430.000

000 Wsters

1388 JLe o s K (g orr S (0 S o5 alad (I Jans (gla e 51

ol JJ}TJ{ ;lméuviy_g OJLQ..:O }s-:


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

THOR1 53 2l 555 0o S5 Jaa 5l oslinad b JUS, 158 Ol 2 30 Jolse ol 5T

Coefficient sport-M
B ©.040270 - -0.040253
P 0040252 - 0040196

-D.04D185 - -0.040148

Coefficient BMI_M
B 0.670161 - 0.6T0191
P 0670102 - n.ET0ZAZ
|| o6rozaa-oarozss

| n.670290 - 0.6/WBE0
[ o.670251 - 0.670400
B 0.5/0a01 - 0.6 rvas0 410000 208000 o 410,000 M
B 0.040081 - -0.040048 [ R T S

270000 185000 a 70,000 Melers

Caeflicient sigar-M
[ p—
W 0272635 - 0 272804
[ ozveses-na2rerin
| O.zeRraA-D2rZITE
[ o.azrere- 0272822

P o.zrasas - .27ze0s 420000 210,000 a 420,000 Metsrs

W 0272004 - 0 272960

1388 Jlw s yo 3 S (7 omr Sl (& G 035 sl (I Jits (sla ite 5l 0k 3550 1 o o 1o =4 0, led K3


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

Ien 5 5,360l /8

Predictad
I 5.745717 - 9.394408
] o.204410 - 12.286811
|| 12va8812 - 15 50708
| | 15588707 18393377
[7] 18.303378 - 21.615577
[ 21815578 - 22.287630
I 25257681 - 27.258584

430,000 215000 0 420,000 Molars
N N

all ‘15

Predicted
B soesor
I 5015905 - 11 978568
7] 11.979589 - 16.116968
] 16118989 - 17.896294
7] 17896295 - 20.275597
I 20.275598 - 23.253522
I 25255525 - 28175068

0l 4388 Ul 3 0l e (o 063 (il 53 Jto 51 esliad b JUS 5 058 Ol e 55 b uw iy (sla e =5 0 jleds |05

9 bkl adllas yo Cpizpe (21) wias ool Lakis (s lew
ez & bge (0505 5 By 4 barye Sop St O
(LS ol slagbiel adlas cpl e (22) cal ooy
slaglial 5 b 590 b slaglial pledal 5 Glos (olhssLe
@z ol s b (e gleS ez shoo b
oy Glaaid ulul p oS Cwlodg b 590 L slap il
@5z slagbvl g 59 g5 Jed slaglvl 55 s 5len
oy 00 gl Az STl 1y Gen (npeS (Srtor s
a5l mlo jhs Jelse 5l 26 Wlgee lnl 5o 6)lex
s lse b oagzlse a5 ol plas fSen 5 S5 aalllas
A 68 e s Jled slapliul jo Sl e slags Lo
50558 iz Slagbial 5o (23) cl stz Slaglil
Come 385 pgye sladdhaie o> eleial - golaidl
pas 5l 30 Wlgie Sl ol Jds e 4 (24) wigd oo
5 OIS pae g (Sl g adii Olead 4w ies
Fod 5 6350 Slagbal blis ;o .25) aily 555 5l
Ails 8 Vb eleznl - golamdl Coxige b clopliol £52
ceeloimb colasdl aids Ll b oS ol oad osls olis
SN ogd p3pe Phw g WS (oo S i (SN Soged
et g (SN) S i b 45 Sl S g o ] (8
oo Y I 5 o5 ;b b (2l o)) @ (e 2 w3)
dalss ol yea JUS )9l by (2l b Lo yis ool 457

.
S5y Jelse nd 5 ol Gilike glaasllas a5 Lol
P lS A QA g (b Colad (S oged (lans
9(4‘13‘14)o)|.> JES,edsS ol 4 ol 3l conlas ol58l
S olen b Jelse (Fp B 5 aslllas cnl po calple
@ axg b Kw Brae g (o eogh aled o Collad alox
Syg0 olpl 50 1388 Jlo o wyiws jo Sledbl ¢ Ll s
Pl 55905 )15 5l else onl @ledlbl (285 )18 (o)
b ol gl 251y e slag,bon sk Jilse slacdlye
oS g S0 b spyaeln ke e sla)lal) plen
@ azxgi b oopS el j0i8 0 gilew S5 sl @Y
Saen b glare 5 (b o 50 Silem jon sl &5
w2 Sle lp (2ldd GlanlUl s addllas (nl ) sdlo Sglis
W5 IR i 3550 5 S5 O gt pp g i S
5 AR )9S Jled slaplivl )3 JUS )9l ol pw 59
ol &S wla |y sl on SeS (Brogia 5 coix slaglbnl o
sl cillae 35 olnl o ead sl glaaalllas lo U laasily
5l b wlgs oo (6 low 8)lge lamd wsei 4o glas (19-17)
S35 o5 Jlod glaailate 13 5525 Comozr F e aS0IL Gl
5 oLKen o Soe adlls o (20) aiies S et ,5iS
Sy ladilaie )90S5 3 00 g 0 jeJled (Jlod Gblie (S0


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

O Ol pl 53 Al 555 Ogems S5 Ja 3 eslizad b IS, 058 0oy 5 530 Jel g liad 3T

wled g K Bran Gl L aS (g 5bay sel J18 5 55l
e pe e o RPN Glen o (S ooy
oo Slad; 5 pste (nl Gl a5 wad o0 liS o collud
St Rl L oS GlaisS 4 e)ls 352y e b slala,
Abso Gl (g ke Sl ¢ Sy

T o b 008 S 5 S0 0058 wled 5 Gloye
Golow 3oz, o Jelse o 5,138 56 s 54y -0127 4 0/67
Sbar et 5l g Jelse opl G pE g as
0 dele 93 cnl A S0 O jleay D9l e i (Srdor
2l 3l ey (Sbose gbolvl o il Sl
sy 50 65pS U 5 ez b Jule ool bl
Sed 9 LS| (o0 53 iz LIS 010 50 53 (6 5len
Gl ednl cuwsds sloco po e (g ke Slaz; L b xe
S o5 ams e oL ity 0355 4l 5 (eSS (sl e
el 8 olem S, 5 else onl Ol el alal,
j9 won 005 aled g K Brae Gl LA (g 0ba
e s 4 azg b ezes b (RPN 6olen
sy g it (nl Ol a5 w30 LS gz Elud
Ol b aS glaigS 4 eols 05 mritins i glakaly (5 lor
GPias B sba wbioe 2ol ilen Ol (S ollad
(0 0y aPld g (g JAS L el e Ojpon
WS oo weSae | JBSelsS Gl b b e lapensilSe
ol Al 5 )5S Cemaz (08 oz @ az g b a0 .(28)
Sl sraelin wade g5 Jlsle S131 53 S )len
A 6)9r8 phite Gy slacdld mals o pose sl
(29) sl ool o (Jlusles 13 (55kom ol @ Dl 51 B oy o0

Mo Brae ) ddal) ol Sen g Bner aslllas ;o
5 Aran aslae o (30) wel cawsty JUS,olsS by g
S b JES 5l slaglb e wsys 20 Tojis o o lSen
50 Sl SlgPen aslas oul b oS (13) 59 ol e oS
pae oS K Sl Jele mh o)len 5 (Sone asllla
&29 5 09 Bl Sl S 5 0900 B pan pae o (S d Collad
bl yo by slaz o 1) Sl F A olaidl - eloiz
loazsl, (21) wis,S g 3blie plo b amglie jo Jlud
(S el pae o5 col o] Soly dalihe cleasllas
a Ll s YU Sas eogi aled 9 YL (55 Lad e B pan
w3 ge GRlBH) JUSH5lsS by wile 1515 18 slags Lo
(4.14)

(26) oo

b sl Jalse oldlax Sig Hgew S, amlxe jo
A 50 5SS B g (e Sdlid (S ooy wles alex
a5 oS lan ailodg 5o (5 lew dlasy g aS cnl oul ai8 I
P b @bl S GemsS) wasee (LS agh slaatily
sty g bayiie e Laly; 3 ldd Slpds (285l
Slaz, yo NS Jelse gl Ll o doe sla el 09,9
S Gogbar el 03,5 Gilue (gl S L) 6 len
o Fa lye g 05 50 sl ol ke Yz e cuyd
onl &S ses e Glid s o w09 R20/51 4 R2 =0/39
51 539 ey ploye 5 (U5 5o Lamgie jsbay jlas Lelse
ileios mes | JBSelsS Olbpe jop Sl we )
Jolse 285 51 uls 6rlem ool Seiglgmennl (o) 5o Crlnle
glooa ¥l ((Sind elaizl golasdl (gluass o S
Bl w)ls 28 gjlow Slaz, jo a5 alss ple g dasee
.09.3

oz 99 2 53 o RZ plis I Jol> aids ionl poogdle
IS SF e B oy Ghle Glp Joe oS aes e la
il e S BB @ Jled 5 Jlod bl 4 o
05 o San g Uabsol] anlllae ol azils 55 s 5YL 5 e
O Slosae g gSae (olad LS| 5 oud plnil Gl 50
5 99 Sl 25 woned @bl silaeosly cull
Shestinal b1y JuS el plbpw 51 (86 6l g pa
(27) el osls )13 00l 3,90 L33 (55 Bgem S

ol b a5 s i 5 e sl (glaasi
alllas 9,50 adlaie )3 g2y JB e 4 Jus )3 Lo pite
30 Jde slaca s il Lol s Gl g S o e
0395 dled g (eiS JBo lajaiie 5l a8 dms e (LA (L
5 Jale 055856 047 5 415 156 coy0 b s i G
Shdele 98 (nl Gl 2B 5 s (U5 50 )l Sl
A Oledy d9dioo St (Sriogr Sba o led
Sriesz sl )3 glen slaz) jo Jele 9o cnl A8
oz Sllad psie ol pppJled slagbial 5l Sats
Solom S 53 G Fde p A (28 derd laglial o 5
oy S Ceizes il (Bylded laglial 4 o
Sy yo Cdle (g )lon Sl b o pusite  Sor 5 bLS )|
S 03y wled g GaiS s sla e sl odel Consa,
Sz 5 Jelse (nl Gl i abal, o a5 wes e ol


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

OLas 5 5,365kl /10

slaghisel 5 6oply Glasiyaly 5 Sadlae slaphil
‘LS“)?"J 6&03; 9 uol.?h.u‘ (SPGRE LsLdeLMJ) ‘j.‘).Io )l ‘Bj‘dﬁ
v )0 Gilewm canlid Jb o g0l 4L g 0,5 colaal gy
2,8 S pees

&olow b Jole a4 lais 5 aslllas opl aS ol 4 4> g5 b
qu)...u 9 Sl 00l )‘)3 X 90 JL...J&SJ el Lags ‘)
sloadlian b 555 0o slging wen gtaje (s lows JS b8
A else plo g gylem (nl B3, )y p lp il
QSL“QL“)' 3O Gh.m ‘5L:oo..\.;.1§” 9 6;‘..\.{: 25, asbe ‘5)Lo.3..|
L Slwppd mhw 0 Hlen wax slacols (g5, 5 alds
35S Sy bl pe ledbl wlels 5l oolainl

)50 53 sl (Bl AigSame o W)l e bl Sy
5,5la5 gy Al ]

S18y8 9 KiS
bl s anlllae ol plowl sl a8 aSool 3l 5 sl

e oo (Sl Ha8 g S wdl adls

References

1. Abbastabar H, Roustazadeh A, Alizadeh A, Hamidifard P,
Valipour M, Valipour Aa. Relationships of colorectal cancer
with dietary factors and public health indicators: an
ecological study. Asian Pacific Journal of Cancer Prevention.
2014; 16: 3991-5.

2. Azadeh S, Moghimi-Dehkordi B, Fatem S, Pourhoseingholi M,
Ghiasi S, Zali M. Colorectal cancer in iran: an
epidemiological study. Asian Pacific Journal of Cancer
Prevention. 2007; 9: 123-6.

3. Boyle P, Langman J. Epidemiology. British Medical Journal.
2000; 321: 805-8.

4. Golshiri P, Rasooli S, Emami M, Najimi A. Effects of physical
activity on risk of colorectal cancer: a case—control study.
International Journal of Preventive Medicine. 2016; 7.

5. Moradi A, Khayamzadeh M, Gouya MM, Mirzaei HR,
Salmanian R, Rakhsha A, et al. Survival of colorectal cancer
in iran. Asian Pacific Journal of Cancer Prevention. 2009; 10:
583-6.

6. Pollack La, Gotway Ca, Bates Jh, Parikh-Patel A, Richards
Th, Seeff Lc, et al. Use of the spatial scan statistic to identify
geographic variations in late stage colorectal cancer in
california (united states). Cancer Causes & Control. 2006;
17: 449-57.

7. Elebead F, Hamid A, Hilmi H, Galal H. Mapping cancer
disease using geographical information system (GIS) in
gezira state-sudan. Journal of Community Health. 2012; 37:
830-9.

8. Askarian M, Goli A, Oroei M, Faramarzi H. The
geographical clusters of gastrointestinal tract cancer in Fars
province, southern Iran. International Journal of Preventive
Medicine. 2014; 5: 857.

aiii el Cewsty GWR oo 5l &5 gleazis S

Py Slysie Gelul 5 JUS )lsS Gl s Sl (i
6Lb=\.m.£u u.uL...J‘ » .95.3 @LAB @5& 6‘).' ol oolo u.ll.‘>o

2 Adld 5 Jb sladibie iz 93 0 50 il Ay
6Lm)|m 6|)|o GWR J..\.o )’| J..ol} @Las ‘5551.“...: uuLw‘

S orr g wpe sleadhie aiwe gl ooz, YL
A gle oo, ol olad gt ke Sole 38
o boysly ol Gloylade (gilom S olse  ()lea

ot Sl @lae G e, Jae j ailaulys
s pll JUS jolsS oyl ps Slas

S 5 domid
Slp auieaS 5 w5 gl Slilas Sledbl asble
95 gt b Qilg5 g0 a5 sl Codls p F5e Jolge @598 (o)

SleMb| aslols 31 oolazwl b 0 dslllas pl j0.0,.5 1,8 colaul

ol s, b gylem S lolse S 55l (ldlae
e cpl bbasl 5l e 3 13 ol ojee JUS6leS

Logibom 2 She Jolse S sancadsl Glp Glsse

9. Mohebbi M, Wolfe R, Jolley D. A, Poisson regression
approach for modeling spatial autocorrelation between
geographically referenced observations. BioMed Centeral.
2011; 11: 133.

10. Pes GM, Bassotti G, Dore MP. Colorectal cancer mortality in
relation to glucose-6-phosphate dehydrogenase deficiency
and consanguinity in Sardinia: a spatial correlation analysis.
Asian Pacific Journal of Cancer Prevention. 2017; 18: 2403.

11. Buffler Pa, Cooper Sp, Stinnett S, Contant C, Shirts S, Hardy
Rj, et al. Air pollution and lung cancer mortality in Harris
County, Texas, 1979-1981. American Journal of
Epidemiology. 1988; 128: 683-99.

12. Black NC. An ecological approach to understanding adult
obesity prevalence in the United States: A county-level
analysis using geographically weighted regression. Applied
Spatial Analysis and Policy. 2014; 7: 283-99.

13. Aran V, Victorino Ap, Thuler Lc, Ferreira Cg. Colorectal
cancer: epidemiology, disease mechanisms and interventions
to reduce onset and mortality. Clinical Colorectal Cancer.
2016; 15: 195-203.

14. Shah Sa, Neoh Hm, Rahim S, Azhar Zi, Hassan Mr, Safian N,
Et Al. Spatial analysis of colorectal cancer cases in Kuala
lumpur. Asian Pacific Journal of Cancer Prevention. 2013;
15: 1149-54.

15. Crawford JM. The gastrointestinal tract: malignant tumors. In:
Robbins S, cotran rs, kumar v eds. Robbins Pathologic Basis
of Disease. WB Saunders co Philadelphia. 1991. 897-902.

16. Lynch Ht, De La Chapelle A. Hereditary colorectal cancer.
New England Journal of Medicine. 2003; 348: 919-32.

17. Malekzadeh R, Bishehsari F, Mahdavinia M, Ansari R.
Epidemiology and molecular genetics of colorectal cancer in


https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

LU 0l 55 bl i 555 Qe S5 e S5l eslizal b JUS, 058 Ol 1 S50 Jalse ol LT

18.

19.

20.

21.

22.

23.

24,

iran: A Review. Archives of Iranian Medicine. 2009; 12:
161-69.

Pakzad R, Moudi A, Pournamdar Z, Pakzad |,
Mohammadian-Hafshejani A, Momenimovahed Z, Et Al
Spatial analysis of colorectal cancer in iran. Asian Pacific
Journal of Cancer Prevention. 2015; 17: 53-8.

Shadmani Fk, Ayubi E, Khazaei S, Sani M, Hanis Sm, Khazaei
S, et al. Geographic distribution of the incidence of
colorectal cancer in iran: a population-based study.
Epidemiology and Health. 2017; 39.

Shakibaei A, Kamal-e-Dini Z, Taleghani F, Ahmadi-Nejad M.
The impact of urbanization on the convergence rate of the
income distribution in selected provinces of Iran (spatial
econometric approach). Economics Research. 2015; 15: 109-
40.

Mahaki B, Mehrabi Y, Kavousi A, Akbari Me, Waldhoer T,
Schmid Vj, Et Al. Multivariate disease mapping of seven
prevalent cancers in iran using a shared component model.
Asian Pacific Journal of Cancer Prevention. 2011; 12: 2353-
8.

Sadat Asmarian N, Kavousi A, Salehi M. Mapping of large
intestine cancer incidence rate using area-to-area poisson
kriging in iran from 2003 to 2007. Razi Journal of Medical
Sciences. 2013; 20.

Goli S, Mahjub H, Goli M, Far MS. Risk factors ranking of
non-communicable disease in different provinces of iran using
multivariate factor analysis methods. Journal of Knowledge
& Health in Basic Medical Sciences. 2018; 12: 7-15.
Donyavi T, Holakouie Naieni K, Nedjat S, et al

25,

26.

27.

28.

29.

30.

Socioeconomic status and mortalityafter acute myocardial
infarction: a study from Iran. International Journal for Equity
in Health. 2011; 10: 9-15.

Mousavi SM, Gouya MM, Ramazani R, et al. Cancer
incidence and mortality in Iran. Ann. Oncol. 2009; 20, 556-
63.

Ansari R, Mahdavinia M, Sadjadi A, Nouraie M, Kamangar
F, Bishehsari F, et al. Incidence and age distribution of
colorectal cancer in Iran: results of a population-based
cancer registry. Cancer Letters. 2006; 240: 143-7.

Azadi ghatar S, Meshkini A, Eftekhari A, Mostahavi E, Ahad
nejad M, Explanation of Relationship between Urban
Walkability and Death Spatial Distribution caused by
Colorectal and Breast Cancer. The scientific research Journals
Spatial Planning. 2017; 21: 55-94.

American cancer society (ACS). Detailed guid: colon and
rectum cancer. Cancer colorectal polyps and cancer befound
early? [Onling]. 2007 [cited 2007 Jan 15]; Avialable at:
URL: http://www.cancer.org/doc/

Samad AK, Taylor RS, Marshall T, Chapman MA. A meta-
analysis of the association of physical activity with reduced
risk of colorectal cancer. Colorectal Disesase. 2005; 7: 204-
13.

Bener A, Moore MA, Ali R, El Ayoubi HR. Impacts of family
history and lifestyle habits on colorectal cancer risk: a case-
control study in Qatar. Asian Pacific Journal of Cancer
Prevention. 2010; 11: 963-8.


http://www.cancer.org/doc/
https://irje.tums.ac.ir/article-1-6925-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-20 ]

Iranian Journal of Epidemiology Spring 2021; 17 (1): 1-12.

Original Article

Spatial Analysis of Factors Affecting Colorectal Cancer
Using the Model of Geographical Weight Regression in
Iran

Mohsen Ostadghaderit, Ahmad Ali Hanafi Bojd? Shahrzad Nematollahi®,

Kourosh Holakoui-Naeini*

1- MSc Epidemiology, Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences,
Tehran, Iran

2- Associate Professor, Department of Medical Entomology and Vector Control, School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran

3- PhD Epidemiology, Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences,
Tehran, Iran

4- PhD Professor, Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences, Tehran,
Iran

Corresponding author: Holakoui Naeini K, holakoik@hotmail.com

(Received 13 January 2020; Accepted 27 June 2020)

Background and Obijectives: The incidence of colorectal cancer has increased significantly in Iran in recent
decades. The pattern of occurrence varies in different populations. A study was conducted to perform a spatial
analysis of colorectal cancer and some of its risk factors in Iran using GIS.

Methods: The data of this descriptive-analytic study included colorectal cancer incidence as a dependent
variable and physical activity, Body Mass Index and smoking as independent variables recorded by the Cancer
Department, Center for Non-Communicable Diseases Management, the Ministry of Health and Medical Education
and the care system for non-communicable disease risk factors according to province and gender in 2009. Data
was analyzed using the ArcGIS 10.3 software and spatial correlation analysis, hot spots analysis, and
geographic weighted regression model.

Results: The spatial relationship between the disease and some of its risk factors was confirmed by the model of
geographical weight regression, according to which the northern and central provinces had the highest risk of
colorectal cancer compared to other regions of the country.

Conclusion: The results of this study showed that spatial analysis could be useful in identifying disease patterns,
prioritizing the factors affecting it, and controlling the disease through strategic planning and interventions.

Keywords: Colorectal cancer, Geographic information system, Geographical weight regression
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