. . . |
| Ny dlis WY L5 AV o)kt V055 15l) 1xSalsjs ogle alan |

2 Shgd shs Jolge bLI )| g5 i ;5 dllpnend (moar S (605,54
OIRF A (L3 ol ylow

Sy pale ol (goladl pole o oM e Sliging 3 po o Sibzy s eMbl g o prte a8l (Sl g ol 09,5 ¢t Jlol Jbdlil 1 BIUo dgramo 55
salehi74@yahoo.com .l 45 o)l s

(Jsiowo o3ims#)- Il colts <oyt S5t pols oSetils oS5y gDl g o 01l ¢ bl 5 Lol 09,5 ¢ st Lol 03] ol IS sammds (6059 amnt
vazirinasab@yahoo.com

Ol Oyt olyts (b pole oKl (Kb (SlwyeMbl g o it 008l (b g slel 09,8 ¢ um ol e g Ayl oliis,lS 10 RIgA doguane
mkhoshgam@yahoo.com

rafati@yahoo.com .|yl )] a5 ¢ siige dad Sloyd Sloss g Sy pole olRuish I (B dgd pubr Clasios 33 yo ( Sy waiz Jlooli] 3 Kady (g3 pud 5D

WYY iipdy ol RN il gl

Bl

il Sldlas 3930 8 J3a 1+ 5598 el 4VLs o ol 2l (Retinopathy ) S, «obs o)l o055 e S| oS FDAB g i
Ol o Ml Gy 9 Slogis) yhs elos (o by () sobate & 58 oS cul sl (0l (lilew 53 (Shois) las Jelse (qwyp
Ly, 5 0blo)y 3Slis 4 1) dily psie i CutsS Bl e (e Jdo (635 )54 L b conl osds (55 dslllas (] ) il o plosil (g lous
D35 S o oy glayiie g Gl G SISl g (oSl

Sl B ES 1 pll 0 retilgtss) 2yl IS8 5 el ES 1 b Slen YEV 5y p el cabale (gl (] 151 (09
i Job aiyas Mgy (s i i Jal lods d gacn Sl alas 1> TS )8 gyt 90 (slog o 5 (Kb bl dn Sy o
o> slaue (ol Cuss & sl (Slsiss) S92 Gl suite 9 gt 5328, JgytulS ATC gl san (s 0357 (adld s 4
b plosl MECVR 138l 6 5 alsg 4y Jdo (515 5 edlazul  lso5( Logistic Regression)cSuwad ygus)S 5 4l prass

Bl ass nn Jice | Sl gl S55B1S5 Slgiy (V) 5 YO 3 sing Mism Sy 1 ot 3 (AY) 565 1Y adlao 3 > o aly
sV 35 SLigisy 1 (D=+1+YY) Sdstanps (5508 5 (p=+/++¥) ALC suglSgan <o/ +1) s &y Sl 2o oo (65,56 5 S
5505 byl s sy b 3 dny b b sdlih g 5les 430 2l b ALC uglgen as dlaly K b Mol Gt s 45 05 o0l ol

b Lot s (o Ly (lolis LIy alons nns Jio o 55 e o, (2> Sy s el et 5 050l 2068 donsd
Sy oo S @ 1y ol dnin CutsS dodld o bulgy gy OleMbIL e ol cplply culyls

2l (Sl o g3 St (ygmn)S ) cdiblprons (xon Jdo 11851905

o

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

Jbo 50 sloyeiS 0 wamls wdy W 5 4l
Solom g5 (F5)) 092 wlss 5 m o dnsgs
o, VIV Glpl dle #F-YO (YLS )5 j0 aid
Sl YLy ez ol 51 45 355 o 035 (a5
AW s a5 el ol a g [0l 4SS Q)
YU i jo 0,8l S 4l dewg o iS
drwgd JL‘> 59 Lgl.b)j.ws 39 "'\"9'“’(54 )L.uo wl.n)
o (JLw PYLYE o) 68 ol oy o 013
S F) Wl anngs 0 malszr cabs
Sl (5bo Slghsy wubs (o)l Fete

doado
Sy e sl )l oy @ls 5l (S el

9 st A dawgi slo s iS5 (a5 s
S a0 4595 b Gl drngs > 0 slo,giS
53 Cobo g ylew po,0 olie Shile 5 S
Jlw jo el Gialidl a9 Lo Lo sl s
3929 ol 50 b Jlew Haedeo VYY) Y- e o
Sl o Hlitd 1y gomo o VIA gguis a8 il
Jbo b cubs 4 (bdliss Sz ogdle 4y (F-))
A VeV Jlo jo g gebee Vo e 090 4 Y- YO
/Y Egds Silo o5 dms Sals3 i (ygela YEF
Ol axgi b e (ol g el (gauo)0


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

32 OR9)

Jas S Ldoo abis axlbs ol slaosls
S5y r e ld o0 alonil aalllas 45 Lol
Jlw yo Jol asdlae .ol o)l pd o Comox>
OlNg el 5l 6,25 WY diged SO (59, 0 VVAY
I Slsns slagslom L Hskaie 4 SIS
“"—L’“’g_s—““‘}ﬁgs"“’dlﬂ"’ﬁ;)b cobo ales
P9y Pg—aS 53 Yoy Sl iz b plox]
Ohla 5L, 9 ST 8ged sl g casdllas
D) sl e i B ool piiie OVl o
oo e PV (55, = 7 poo axllas (YO
E3nd mani it 4 L8 anllle Sl 0as Juj2
ab el (bos (Shgis; iz la Ll
Sl ) oolit ol Ly oyl aalllas o (F9)
Bl 5l ey o Jbe b o les Sl
YEV sloss wilize Lo ko sdiiad sloools
aile Al slo prie ainile SL ol jles
(0339 DB e i (obd 4 Ml Cunsg
5 o Sy s ol &) Se oo
L 5 JoradS gared (sarsid sla Sl
AlC st g0n Gl (S (9=
€5 9 8 B man (g B SIS Cundy
Joe jleslawl a ax> g b ogr ol o <ol
2 ol loan (6,5, LS g 4l prand (mox
A5 S 0 gy (sl pite 5l Lo dalllae )
Ol Jolls slosls dcgozma I cslys jo 0
ald Bae Job pw g (bl i
(JormdS ALC (g B gen (S 0095 pa>Ls
S99 el yiie 9 Sl 95 L3
b ool Joo 351 slp Shos,

Sl oy el Lo by, Guis onl yo
39— sbo pite Jlse Blyoul g 2l (s
3 e osls Jlos gl ok a8 )5 & (o)
o2 Jo g o g Simad 9 5
SoS an Lo oo olod o oolazul a8l paoss
Hlaie ah ools sl Lacsls au Rl 8l 5
Alh 4 S L s o s /oD 5l S e
o &S cenl Ojpo ol )15 bl s,
olse (et Sl aliposd (grozr Joo 52
O byl Hekie 4 (bs Sl ks

)

S g ok polaiS] jlu as)le £95 S S
u_cl.: Yl u)Lc U_" 05.“:‘5@ DGt 9O g
@b Jletl (V) 993 o0 585 152 Ve (5565
el ol 5l s Bl YO cobo s s ol )8l o
slo g lows a8l anwgs @‘9.? 30 (V) Ceodise
5 bl Jdo o yoses cobo 5 iU sei>
Gl ool 5 155 JLw VO 31 s o YLLS 5
Oy ol S Ly Jole g)lowe cnl (V)

(V) Sl u)_c GLA.,Q o 03— uﬁ.’ 6&6)55

L s gt sl sl SYNES
dple> Glhlen (FoT; CodS (59) - 3L
auly Jlo s )L als j2 odle 4y 9 cuiils
ONV-A) S o Joerd axal>

Om Bl g5 (o) skt 4 Lol gy

o Ml Cansg g (b (Shsid ) s Jelse
plosl A8l rand sraz Joo S5 4 (55ke (0
.b)‘H ey Lg‘)_s 6°b) ulﬁ...vu ol 00
Col 0a plonil (b (Slgis) Sépdn p S
Yoo Jelge i alldS Slallas o (YY-1Y)
o g)lel poye sl SGS 4 55lom
3 pamwpo 4Bl pnans o sla Jow 4 G
o Sl &Sl Jol wls (6 5yl wan

SeoS (Jao ag 00l 3 )ly oy ey
A 48l puoxd oz o Jow ;0 pg0 05
Bl 5 2 (sl sl i sl
d_fL)._" P 9— 3».\.!9_».4‘5_.0 UL‘" «.09) )LT L aools

polie pulad a S e ) a g oold
blowl i Jow 5l sdel cass a0 sla il )b
O9=05) 955 Lassls Ll ol asly g oo
OS54 S Bae g, 0nl 51(VF) 05 0 18

ONlw, SSlas 4 bl g oni re> Jo

WA L5 AVesls N o)ss 15l pSaisjs pglealan


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

@ ...bg)laymﬁ)aalﬁm@w;dmd);)\fq

Ladl

o (IYY) 8 VYo (g 9 90 Jlow YRV
7 GPY) 5 YEY 5 o Son Ly,
93529 logd Gy pite il Sy,
Sz Jos alwg a0 (Slgis ) 2929 pae
b (o (Pedg piie b Jlie )3 (oo
ALC s 5 gan o S 0055 asLi Ml S
Lol 4285 )18 S gt (a5 ,Lad 5 Jgnls
o5 Sl it o lall Slymil g (Sl
@ obdiw 2 5 Slised) 4 oM SIS @
Lol 0als SIIY Jga jo g,

ol Uy sy ol ol s ol
Jlail polie 5 golil azyo polis 5l ploj oo
e SiS g5 e ¥ Jgdz 50 el Cawd 4
315 Gigissy L s bl Sl Soe Jsb
VY Y Ll o bl Blsd 5l solsT as o)
L Jol az 0 bLs )l eaws ylis g 00y lolias
oIS OlsS e eimren (Sl a3 LS|
05> )8 9 ALC (gl gen slojite st
olise ol Dla o) cd i |) Syt
ogde 4 (Cuwl e alal) Sy, g0 51 i

A9 S (g )55 51 e goleiin
o eslaul
sleJoo Lo a8l puond ooz oo

g(w) = 0‘+Z})=1fj(xj) ¢Y)

Lafj 05800 (2,8 brial 5o (FF) 08 o0 (L
&9y ) i PLS b S len 5 polasls (ouilss
Sl lgen a8 pinn L SiST l eolaiul b ooy
sl an onlnl 205850 051 (ST Jloged
(e JA_Q 469_.(:.: Sgd—2ro 6).»..o|)l_! u»)l_f
= S osls aS oo o ol>] a8l paess
L LeJae ol (owlal @glas oS o 1) sl
A b wly oS el cnl po gl il slo s
o=l s oo el polasl lgen mles aliwg
2 )_’| as bu] )“ ‘.\.S)b Lg).’d.!éo?' N é.:‘y
2 ke 0gdos plo Aoz &jg0 4 pite
oy 4Bl Ojp o am ml (285t

Sy & gbMie 9 Sligisdy @ (Lo 8 )0 adllas )90 (oS (Sl yiie Sl @i ) U
Sy 4 obMie Sy & ghMie
[T Gl wle Sile Sl ol Gl wlo oSile e
3,k 3,k
v ) AAYY ov/+- OA/FY A ¥. [R7AREN 00/« ov/\Y- (JWo) oy
Y . £Ivo¥ Veoloo ARVNE Y /Ay ¥/ O/OA- (JW) <ol 4 Ml s Jobo
WY /o Vg MY Aasa AY/A oy AL A AIYY - AlLC yuglSgen
£5I5¥ YaAYS FIAAY Y55V YV/Yos ¥\/55 Y./ Y YY/VYY YAL-A S o5 el
4. WVF FUVYY YA/« YYV/0A £YY ) FAUVN Y4/ YYA/YO Jg s
Y. \0 YSIYA- VEe[er VEYAD- Yoo WY YA/YYY AYY/0. e \YO/A (o9 yioskse) Sl gt (yo3 Lt

il polais] b psie 4 cuslio (3131 do > cBlrass lite ociulite] gy oS 4 5 MECVR (g)ljdlp 5 iy ) olitol b aibpsess anz Jo (2510 sl

adllas 3)50 slojesito (59) 2 Bl (rex Jo B3l 5l ol @l ¥ Jga

Jless! Lo

sl

I\ YINAS (Jbs) oo
<ofee) VY (JW) cobs 4 Mol e Jobo
<I¥YY AR S odg padld
oo ISV ALC 58 san
Ivvy ) Jo s
o[oxY VIYVE (o9 yroske) S gt (95 )Lid

WA 5 @Ve et 4 o)53 15ly pSiisjs mglealan


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

—_
o = —
—
Lo T -
g
w o
—
=
-
W oo
()
=) —
L
w4
Hba
— - —
)
=] o -
=) H === ===
=2 - ==
w l-\ll _

100 1500 200 250 300 350 400

Chal

(B2 3)

S(BMI 2.4)

S(SBP,212)

24
L1 1 1

-2

2 4
[ 1

-2
|

_1
[}
=
[}
[}
=
¥}
o=
=
s

2 4

-2

Wl hlite (o jliel Gig) b gjle)lsen slaadse jlages ) JS5

o e b e Sy (5528
D Jaa 8l a Byg o a1 ebs
= 035 (APl (o okt ple eizen
Sl lgen ojle jo Lsl 51 as” Jg S
el e Bds Jow el oaid o sme
sael ¥ Jga> 10 s el bidns Jow opl ol
o

Ol ¥ ooz yo oo (85l 5l Jeol> ol
S S Ss Jy b (b 5] S e
Pl oemzren cul 0,55 5 YL )l s
095, g AlC s LS gon yusite 90 s ,8
ul_,_, LS‘)'? AL )| oolazwl b Dgl o0 ool %
AlC s g00 yuiie 5 Fsly oitlo (e bLS )
5 gl LSl gl Gl g 5z a0
ALl oS 0gh o Sloiin 90 4z 0 Al yg5,Lid
o V¥ Jgoz 0 sl s 4 golsl a0
Sl 1ol 8 e 008 ol

Se o b bas Gl @bl edelod o o8
Jome Sl ebaie ol el (gl )b Jow
e az e SIL Sl gs Ssad g
Sl 90 a4z SLAIC sl sen st sl

Sl o L) 5 ity o055 3L 5 com
VS s bl gl Sl Sl b
3 s enlS s 4 ke g o b |
L Lo it s s e LU | (e
St as aas oo lad ]y (ks Slss,
Y Joaz jo el cws 4 ol Gl o (9,
(N ol Sl JLis 4ol oo
O b e DSl (o) jelane 4 e i
azrg L85 18 ) 0500 Joe sl paie
Mol e Jobo b o it (Swon o5 (nl &
Sal a Sg
Sl stz s Klg oo <o/ o)) cl o sxs
Pt Lo 3y o (e peile 5l G055 Jlogiae
(23l Shgs; d92s
Joe yo suel caws & Jiz! polie SS @
B L oo 43,5 15 &) atblipeosd one
Jor—alS 5 (Som 0095 (APl (pw sl it
23l Loosls 4y (g5 ool (55l o Joe

e 9 yd8 g Cobo 4

Q_.{)A: As‘ g:,s)l tC 5& 3 ) 05)1 < A {

WA L5 AVesls N o)ss 15l pSaisjs pglealan


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

@ ...]ol,s)lasw;‘;)aalim@w;kjmd)ﬁf)\fq

S 5 Ao 9 Sy
dolse o gy (o) 2 caddllan ol 5l Baa
ao ol il candg b (ubs Shgs, s
Joe a5 LT 5l 09y a8l puend e Joo SS
A et dlg0 Codgaze b ool 89,9 (sl
KT J)_uS C""- As ‘L“A“ > J_QLQ LS’LC)LB‘
Ao ool |y addlae o jga> Sl b s
wad (6 S ol sba it plee 5l e 5 o
u?)l_wﬁ 9 Jsf_mlf ¢ HS— 00— ua:>Lw
Job yo a8 cnl (5 )lse alax Sl Shisis,
Gk (TS (o0 S8 dn 5 39000 Sl (o
Job b Slgid, oul adayly ouls ploel Olllas
Sl 00 oo Mol S by an Ml o
Gtz 0 (VY Ve YA LYY YAV V0,0 Y)
5 SLg) e wid (s ahl, 50 ol
3,10 0929 cobs 4 Ml Soe Jgb b o] Go
Joo jlas gluy = o alal, (nlos>y

g oo b 5
alaly a8l oy o Joe alwg 4
o it b ol 0 g Slisid) G )l

s(Hba,5.25)

s(SBP,2.12)

SBP
adllas 3,90 clo peitio (gl ylsan (clodilse Jog0i Y S5

$9) 2 Blpans (rox Jo (55l 5l ol 5 Y Jgin
Jhlize yue (gl o Bl 5l Ly aalllas 350 (glo pusio

Jleis! luge il 4y e
ofe¥ AT A1C 95 5en
oJexy YITY S st (55 o

<ofee . Cobd @ Mol s Jgb

b st ln o az )0 Fl g o> )lid st
oS oo oolaiul ol a4 Mol G
Sgii oo adaxMo ¥ Jouz 0 a5 o b lon
sl e plad o Mol o Job Ja> o le
Ols5 5 09sldd p90 LlsT (gzren (b lhns
Syl B I AIC oy 1Sgen o, o>
o e OlaaS L asms ool wdlo s
S5 4l o mex Joo jloael s
> Joaw ool wl L aS e ol 4ol

Hgd Stwcd pigasS) Gl J Jol> @lo ¥ g

Jlosa! lade Zo)l e slas el 2l oly e

<o S5y ofevyY 1Novy 3 Mol e Jsbo
oy _Y/¥As LIoYES - [-0AY 3 S s (5 )Lt
ey YIAVY ey feeey Al Sl g (95 )lid
/-0 -¥/AVD \SIA-OF —¥5/vay- 3 ALC (5 gan
[oo /ANy ¥/1¥0 /N AVY Y ALC 45 gon
ooy -v/avy -I¥050 —<IYSYA ¥ A1C 45 gan
Jooy Y/AAA ofeevy o[4¥YA ¥ ALC 45 gan

WA 5 @Ve et 4 o)53 15ly pSiisjs mglealan


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

3loslawl L aidly prosd x> Jow alwg @
Ao Jolge sl pons blie (o liel (5o,
wols 4 Mol Bae Job Sty Shses,
odle . ah aslil 95 ,Lid g A1C 1oslS s
L)l ogmi pla oo Joao (l sy 4 )T
oo B (o2 2550 1) Glsid) 5 sl Jalse
Jsb om b blojlas el ol I Sl mls
3,08 8525 (Slysind; 9 cmls 4 il o
L jlez a0 @b L AIC sl gon (onimon
Sy 5 o ,d blsjl g o)l bl zuly
o Ly 05 co lo 90 4z )0 2 Ay 4
o Joa jledal Cwo ay s 2
55 b 9Ty S aloasg 4 a2l
Ol eateaplti mli o JS 5k 4y i g0 00ls
s opde il anl o wom i 45 Ca
Ly, S asy jols o s by, olulis
S Ole a4 aBlige 5 it (o (S e
g2rgo by, LS (gl Al prass ez oo
oy 4y Joe Sl (53,5 i &y 3
o=l el el LU sl e (200l
Laools O ‘14—3‘5) )\ Ls).._,.w.; Sleds| L» J_Lo
gl oo S la a | mwly (i ColS
) s ey sln i 51 ol gl
o> Joo Ll 5l (SO cpl a0 Gidiey
s 0ol Lt dalllas ol 1o 45 Cansl a2y g

Gy Sllasil bl 4 4l oond rex Joe
e S g LS )l Az )0 g g9 (el o
Joe SO a4 ccalizee Sl o 5 bLS 1 (6 lobixe
Sl Qs 1y Oy ol 00 oo Cgee
2,5 oolaiwl osls 31 glos s b

adl e ot gloJoe 5l aS b o 50
ol 00 o0litiasl o yuite s Ll Cyratd (5l
o Joe dosls o diwgn bbb 4 g o
CrheS cd ] @0 5 @) adlpass
g ol ASTa > an |y disly patte (o i
9 Tl e G SSIESG il g s g Ll
23,5 o LS (g gl piie dcgero

)

Sple glas, aslllas Lz () ais caslin
o b g, b5l s Jloaime Ll el
LosT 51 (YY)040 oo wgunrme igh alaiilnn] o,
O Lsd g b 4 Ml wae Job b e oS
o Ml Soe Jobo i Gl BT L cildion
Mo (93 (5 Lty a0l 3l 5 aus) Vb cubs
2 G a1 G al o sl o
5 abs 4 Ml o Job (Jg o)l (Shos,
Do g JEe ;e 90 Olgie dy (o>l
5 Slogd, bldlasw; 0 a5 Sl
wls _ailite gl ol oad plogl o5 Lis
o=l om ) (bl gy cnl 5l (e
=y aS o 0 wles , SO lay Jole g0
130 Olpe B 3l ST cosd ool olalllae
O L8 pegas a9 L8 L Slygis,
LFF5 YA YEXOTY AV F) sy Jyiam
OladSSl ol S5 sa andllas guls 4 asg5 b
Sy OABAS Ly Slgis) b 1als sl
O3 )d wand 08 g e a8 s ol
AOY) 09l 0 dogs

Sl aBbprond (mox Joo jl Ghaghy (ol 5o
b osliiul Slygid; s Jlse (o)
&b 95 2 Joe =l Jeol> bl bl
L)l dSlagis; 3979 poe b 092 9) (g0
ogdle gad dul cabs 4 dll e Job (o>
e 48 Sl cdlae (l (gbsS Az ]
5 )z 4z 25 Ay 4 AlC s B gan
L g a0 @l alowg 4 Sl gincn (95 L3
4 aS gl asdlae plo s ddafy muly e
oo 83l bt g oad plonil jslaie (reen
| S Y P . | B . | PPN S P
s 5 it 93955 5L sln i s
ol (i 3 3555 Lt i i a2l
o Sl s bl 4 allaaa
2 a8lhprond (rex Juo g pigySllasl
(YY) cwlaosls 5l glos s ol (g5ludus

L Laools 6)'LMJ..\A Lg‘)_g e Lgl.CbJ..\c )'\
Elallae (] 5 sl o0 oolictol Sglite pgle
Slagae p aBlprond (xox slaJde 65 5
QFATA) el o0 00l ()l 4zl pross o

WA L5 AVesls N o)ss 15l pSaisjs pglealan


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

@ ...bb)laymﬁ)aahm@w;dmd);)lfq

Treatment Diabetic Retinopathy Study Research
Group. Ophthalmology. 1991;98(5Suppl):786-806.

13. UK Prospective Diabetes Study Group. Tight
blood pressure control and risk of macrovascular
and microvascular complications in type 2 diabetes:
UKPDS 38. BMJ. 1998;317(7160):703-13.

14. Abdollahi A, Malekmadani MH, Mansoori
MR, Bostak A, Abbaszadeh MR, Mirshahi A.
Inflammatory markers and diabetic retinopathy in
type 1 diabetes. Acta Medica Iranica. 44.
2006;6(415-9).

15. Askarishahi M, Hajizadeh E, Afkhami-
Ardakan M. [Factors affecting retinopathy in
patients with type 2 diabetes by analyzing the
current status data]. Tehran University Medical
Journal. 2010;68(11):674-80.[Persian].

16. Berinstein DM, Stahn RM, Welty TK,
Leonardson GR, Herlihy JJ. The prevalence of
diabetic retinopathy and associated risk factors
among  Sioux  Indians. Diabetes  Care.
1997;20(5):757-9.

17. Brown JB, Pedula KL, Summers KH. Diabetic
retinopathy:  contemporary prevalence in a
wellcontrolled population. Diabetes Care. 2003;
26(9):2637-42.

18. Dandona L, Dandona R, Naduvilath TJ,
McCarty CA, Rao GN. Population based assessment
of diabetic retinopathy in an urban population in
southern India. Br J Ophthalmol. 1999;83(8):937-
40.

19. Jamal-u-Din, Qureshi MB, Khan AJ, Khan
MD, Ahmad K. Prevalence of diabetic retinopathy
among individuals screened positive for diabetes in
five community based eye camps in northern
Karachi, Pakistan. J Ayub Med Coll Abbottabad.
2006;18(3): 40-3.

20. El Haddad OA, Saad MK. Prevalence and risk
factors for diabetic retinopathy among Omani
diabetics. Br J Ophthalmol. 1998;82(8):901-6.

21. Fazel F, Ghanbari H, Saghaee S. [Comparing
the Axial Length of Eyes in Patients with
Proliferative  and  Nonproliferative  Diabetic
Retinopathy]. Journal of Isfahan Medical School.
2010;28(115). [Persian].

22. Harney F. Diabetic retinopathy. Medicine
Abingdon. 2006;34(3):95-8.

23. Hosseini SM, Tazhibi M , Amini M, Zaree A,
Jahani Hashemi H. [Using Classification Tree for
prediction of Diabetic Retinopathy on Type II
Diabetes]. Isfahan University Medical Journal.
2010;21(108). [Persian].

24. Tzuora KE, Chase HP, Jackson WE, Coll JR,
Osberg IM, Gottlieb PA, et al. Inflammatory
markers and diabetic retinopathy in type 1 diabetes.
Diabetes Care. 2005;28(3):714-5.

25. Janghorbani M, Amini M, Ghanbari H, Safaiee
H. Incidence of and risk factors for diabetic
retinopathy in Isfahan, Iran. Ophthalmic Epidemiol.
2003;10(2):81-95.

WA 5 @Ve et 4 o)53 15ly pSiisjs mglealan

S gy S

G (S y259 A ol Ll Jol> dllie oyl
S BT slesaly 4 o)l owlis, IS adaie 4o
PLL"’P dogare rv.:l? o)jmj LSZJLO O gruns
Colems L as il o0 OFY a5 91V Jlu o

L cewl oo |)_?-‘ Q‘)-QS usj‘““’)" ‘gjl_c ol
S oI5 B onpeld ey o 35 e 5l S
G825 09,5 ,Lnsl o 1y lagiy cnl slaesls

assls 1,8

&l

1. Saikumar S, Giridhar A, Mahesh G, Elias A,
Bhat S. Awareness about eye diseases among
diabetic patients: a survey in South India.
Community Eye Health. 2007;20:16-7.

2. Zimmet P. Diabetes and obesity worldwide:
epidemics in full flight. International Diabetes
Institute. 2003.

3. Zimmet P, Alberti KG, Shaw J. Global and
societal implications of the diabetes epidemic. 414,
editor: Nature; 2001.

4. King H, Aubert RE, Herman WH. Global
burden of diabetes, 1995-2025: prevalence,
numerical estimates, and projections. Diabetes Care.
1998;21:1414-31.

5. Esteghamati A, Gouya MM, Abbasi M,
Delavari A, Alikhani S, Alaedini F, et al. Prevalence
of diabetes and impaired fasting glucose in the adult
population of Iran: National Survey of Risk Factors
for Non-Communicable Diseases of Iran. Diabetes
Care. 2008;3(1):96-8.

6. Yorston D. Retinal Diseases and VISION 2020.
Community Eye Health. 2003;16(46):19-20.

7. Reiber GE, Boyko EJ, Smith DG. Lower
extremity foot ulcers and amputations in diabetes.
In: Diabetes in America .2 ,editor. Bethesda MD:
National Diabetes Data Group.NIH Pub; 1995.

8. Sharma S, Oliver-Fernandez A, Liu W,
Buchholz P, Walt J. The impact of diabetic
retinopathy on health-related quality of life. Curr
Opin Ophthalmol. 2005;16:155-9.

9. Henriksson F, Jonsson B. Diabetes: the cost of
illness in Sweden. J Intern Med. 1998;244:461-8.

10. Simell TT, Sintonen H, Hahl J, Simell OG.
Costs of insulindependent diabetes mellitus.
Pharmacoeconomics. 1996;9:24-38.

11. Warner DC, McCandless RR, De Nino LA,
Cornell JE, Pugh JA, Marsh GM. Costs of diabetes
in Texas.1992 .Diabetes Care .1996;19:1416-9.

12. Grading diabetic retinopathy from
stereoscopic ~ color  fundus  photographs--an
extension of the modified Airlie House
classification. ETDRS report number 10. Early


https://rjms.iums.ac.ir/article-1-2151-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

fSan 5 (o Sgans iS5 @

26. Janghorbani M, Jones RB ,Murray KJ, Allison
SP. Incidence of and risk factors for diabetic
retinopathy in diabetic clinic attenders. Ophthalmic
Epidemiol. 2001;8(5):309-25.

27. Gharaagaji Asl R, Fagihzadeh S, Meshkani
MR, Kazemnejad A, Babayi GR, Rohipour R, et al.
[A survey of effective causes on retinopathy in
younger onset diabetes type I patient, via bivariate
Bayesian cumulative regression analysis models].
Urmia  Medical Journal.  2009;19(4):340-5.
[Persian].

28.Kull CE, Abrahasson M. Prevalence of
retinopathy difference in a population with type 1
diabetes. Diabet Med. 2002;19(11):923-4.

29. Malekmadani MH, Lashay A, Behjati M,
Ganji R. [Frequency and severity of diabetic
retinopathy in non-ocular diabetic complications].
Tehran University Medical Journal. 2007;65(7):58-
63. [Persian].

30. Moradi S, Baradaran H. Prevalence of
retinopathy and microalbuminuria in people with
type 2 diabetes at Tehran Institute of Endocrine and
Metabolism, Iran. Diabet Med. 2006;
23(Suppl4):181.

31. Narayan KM, Boyle JP, Thompson TIJ,
Sorensen SW, Williamson DF. Lifetime risk for
diabetes mellitus in the United States. JAMA.
2003;290(14):1884-90.

32. Porta M, Bandello F. Diabetic retinopathy A
clinical update. Diabetologia. 2002;45(12):1617-34.

33. Ramezani M, Karimi Abdolqader. [Prevalence
of retinopathy and related factors in hospital
diabetic patients in Bagiyatallah hospital in Tehran].
Yafteh. 2005;7:29-35. [Persian].

34. Hasti T, Tibshirani R. Generalized Additive
Model. Statistical since. 1986;1(3):297-318.

35. Delavari AR, Alikhani S, Alaedini F. A
National Profile of Non-Communicable Disease
Risk Factors in the L.R. Iran Center for Disease
Control, Ministry of Health & Medical Education
2005
[http://www.who.int/chp/steps/iran/en/index.html].

36. Javadi MA, Katibeh M, Rafati N, Dehghan
MH, Zayeri F, Yaseri M, et al. Prevalence of
diabetic retinopathy in Tehran province: a
population-based study. BMC Ophthalmology.
2009:9-12.

37. Weijie C. Fitting Generalized Additive Models
with the GAM Procedure in SAS 9.2. SAS Global
Forum. 2008;387.

38. Terzi Y, Cengiz. Using of generalized additive
model for model selection in multiple poisson
regression for air pollution data. Scientific Research
and Essay. 2009 September;4(9):867-71.

39. Wensui L, Chuck V, Jmmy C.
Generalizations of Generalized Additive Model
(GAM): A Case of Credit Risk Modeling. 2009.

WA L5 AVesls N o)ss 15l pSaisjs pglealan


https://rjms.iums.ac.ir/article-1-2151-fa.html

Original Article

[ Downloaded from rjms.iums.ac.ir on 2026-05-15 ]

Application of the generalized additive model in determination of
the retinopathy risk factors relation types for Tehran diabetic
patients

Masood Salehi, PhD. Assistant Professor of Biostatistics, Department of Statistics and Mathematics, School of Health
Management and Information Sciences,Research center of health management and economical sciences, Tehran University
of Medical Sciences, Tehran, Iran. salehi74@yahoo.com

*Habibeh Vazirinasab, MSc. Biostatistics, Department of Statistics and Mathematics, School of Health Management and
InformationSciences, TehranUniversityofMedicalSciences, Tehran, Iran.(*Corresponding Author). vazirinasab@yahoo.com
Masoomeh Khoshgam, Msc. Instructor of Statistics and Mathematics Department, School of Health Management and
Information Sciences, Tehran University of Medical Sciences, Tehran, Iran. mkhoshgam@yahoo.com

Nasrin Rafati, MD. Assistant Professor of Ophthalmology, Ophthalmic Research Center, Labbafinejad Medical Center,
Shahid Beheshti University of Medical Sciences, Tehran, Iran. rafati@yahoo.com

Abstract

Background: One of the most important complications of diabetes, is diabetic retinopathy that causes
the blindness of 10,000 people every year. Different researches have been done on retinopathy risk
factors in diabetic patients. This study was carried out to check the type of relationship between
retinopathy risk factors and the condition of temptation it with generalized additive models. The study
attempts to increase the quality of predicting the response variable and to reveal the non-linear and
non-monotonic relationships between the response and the set of explanatory variables with
generalized additive models.

Methods: This cross-sectional study has been done on 367 diabetic patients who take part in
assessment recall of retinopathy in Tehran. Entrants have been checked to determine their particulars,
medical conditions and medicines. Finally has been used a data complex for fitting generalized
additive models and binary logistic regression, including six continues explanatory variables: age,
duration of diabetes, Body Mass index (BMI ), hemoglobin A1C, cholesterol, systolic blood pressure
and response variable, to the presence of retinopathy Fitting model has been done with mgcvR
software.

Results: In this study 120 cases (33%) were retinopathy patient and 247 cases (67%) were not.
Results of the generalized additive model were denoting that following factors have affected on
retinopathy: duration of diabetes, hemoglobin and systolic blood pressure. Moreover, it has been
mentioned that duration of diabetes with linear function, hemoglobin with function of degree four and
systolic blood pressure with quadratic function was related to retinopathy.

Conclusion: In addition to determination of retinopathy risk factors, it has been shown that
generalized additive model can identify nonlinear relationship between variables. Therefore this
model increases the quality of predicting response variable, with more information of the data
relationships.

Keywords: Generalized additive models, Binary logistic regression, Diabetic retinopathy.
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