' (,ﬁmsg')._\ s http://rjms.iums.ac.ir WAF 55 s 0 o)Ll Y 053 15jl) uS.l.i'.lH oglc alan '

HbS Shgady yas Jolae fnd gl (6w S g )5y (635 55

Ol (Ol (e o oKl (S pole 01Kl ¢ gt ol 09,5 ¢ tunjylol (6138 (mitils 1 g i
Ol el ) Stz pole slKuil ccubligy oAl ¢ ) slal 09,5 baliu] coMw slaiil 5 e pole Slisios 3 po guie ¢ ) ol (1585 1 B0 dgranne *
salehi74@yahoo.com.(Jsiue odiuw git)

L) (Ol sttt At (b pole oK o Szl 008l ( wSuagBig  Cliding S ye gude ) slal 09,8 luiils 1 g l5 @
Ol R el Sloyd loss g (S pole olKuiily ccubligs 0aSiils oI5 (B tugd putin Slados 33 j o gt ol Jbolkil 16 puly (G000

AF/YINY el fu)b AVNYNY el &yl

a5

Lol oo betes 5l 45 am e &) (2l Ghler 2 st sladsly sl jl ()5 (poje slacs)lon rgld I (S Cobd 1B g dige
odd adly (Gho Setacd (S jlodlatl b (2bd Slgis) sy jad Jelse qwyp 4 ol adllas )3 canilsy SLYSSLe 5 Shois) ol e
ol

S5l ol b e hles (olod o Sl joriz (Glads (5 S aiges oy 4 slos FVY sl ¢ Lo abaiie alllas ol )32y (4dg
bl gl 53 5 S (95 L8 @l joSUE s Bgan ¢ S 0355 (a3l by 4 Ml S Jobo iz iy (gm0 (20 it 150
SAS )il oy Jl i Sstod Ggm Sy Jio Ghiln sl adlls (ol 3 0035 g0y (SLois) S99 wie Slizlae jl dlatul L g 0nd (5 ol
A5 oalatwl 4,Y ases

ye |y (55 YAY) Z¥0/5 5 5 1, digas (55 YYA) ZOF/F cbio ol j1 45 08,8 )15 Loy 3y90 (> slows SYY ol yusls addllas o :laasdly
e an e s 0L5 e (lame BliotE) (Sie 5 0390 (Shgiady 4 Mo (2b lilows gl 5 (145 YYP) Z¥A g0 3 ailesls fiSis
i 35SHlS s LS gem ccalid & Ml e S5 e sl it g St (g S Jde @l & rgi L ogy Jlo £+ /0EVNVED 5 0/DENY/-0
Azl Slgisy olowt jox 0 Sblize (6ylol U (85 o VSl pol 4y Wil ¢ B e (sl 55 i

0391 Sy Ly ol g Car 5l 51 SeusdS” Stacrd o 5 (5500 Sitacrd (9005 ) gl 52> (Slgisd) ks Jolgs (sl )3 15 05 A2
2515 (55058 liabl slmojly (530 sladygly g

S Sscd (oS olad Jalge (b Shois) (o jlgals

ogdle any (V-F) sl (o a8l 185 (gudes doudio

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

Sgaz 4 V- V0 Jlo b ol 4 b Coox
2 Ogeben YPF Vo Jlo jo g (ygebee Y-
ez Gialidl 4y azgi b aS (1) sy valys
Ny ilyg) S 2 1l g (Sl o S 4 sl
gty o o slayeas o Sobs wd,
> s aS ol dasgr LB asS .(0) oy daly>
Ao YU i jo oldl as Al anwgs slejgis
drwgs Jl 50 6l )5aS 0 (Wigd oo Mire ol
FP-5F ) 55 om0 Olibent 0!
b el Gl g ool Wi (gle ol & (JL
SlBlos anwgs Jlo )0 gelez b 5l (2L

(#)

2 oo bl (ri@ls 5l (S cabs

I 5o slo 958 5 (ot 433l dnwgs slo S
P TA Loy g9l 45 (5,5b 4 Conl drngs
L.(V) o,ls caseie OYLI g obs)l s ,sisS ST
Cobs po e olie Clble 5 ( Saiy S 4y ax g
2 el Gialidlan o) Glizres Lo julyw po
Sl 5 s o Gsees WY Yoo L
saluo ol 3l Coumex 09, (o Hlaml (cllls 342
ST 8 e YY) 4 VeV L o
il oo Vg cubo o Mol wyoas 8)lge
Voo cobs 4 M ol )8l Comen a5 (5 9k
VWO ol ds goods ,olp g VeV e Jlwyo


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

O g cenlie ploys Djgo 0 Wlg oo
OA) b Grals pie o ,Slee

sl Slasid, Co iy p sosie Jalge
55 4o Ol Lol oz 5l a8 w135 ,50
o lem G ol il ae 5 2ol
Ban o> )Ly (gt ad J5uS Cundy
2529 35 pr— Sz oo Yo e
Oemxd (VA-YY) 0,5 0, (69—l Se
FrSbay 3 oot B G)lom 2 Fge Jelse
5 cwlie 5,lel slo Joo 3l eolainl o)l (g ke
sle paseis LS o 5B oyl gla b,
Foo Jeloe (nl oo (rni 50 Wil (o0 o 2L
Sl Sd g 2l aalllnn o 0,
ooliil gulos Slasid) » e Jelss (o)
23 delse 51 Sy Sl Gl 9551 sl g s
099 9 (elediw ;o Al doy SIS B 90
G by e C"L‘" Colys o ol o0 solaul S =
Sim 9 S sla g 5l St g5
o] o dalie 5005 L

SLETY
asdllas ) Ll shaie aslllae ol cloosls
S iy Slidod 55 50 bawgi (LS oud plxl
o=l kel amalx (YY) Conl ooy 1,5l o155
55 Gl et b o) elad 1) g5y
sloasll () n jslaie dnaS s o
g a8 VO e olgd plal s Sedl
Sz lade (S adges S Cod ol
Voo wlass ool 5l g aboges &8 i gl ad> 0
SRSV I HRCH RPTRI W
oo Sl o lhlew soled (sl anliiges
fonly eyl el a8 LS (ol Lo
ogde &y 0l ooliw ¥ (6,0 Sulilosl g0 Woly
sbo o)l alox jlabg e slo anje (solo
09,5 by Ji 5 Jo> 5 ployd o Sip
o 45 6ol B8lal ool ilg Sladms
0992 Olgie dn aels (e Frnly Dged Gnagas
ol oy by 4o s a8 5 L5 4o ey
iy SeelS) piar olleys a4 a5 )8
Sgm iz Sliasd 35 e Ol Cog a5 (oSS

http://rjms.iums.ac.ir

Sl—sd, ¢ (Cataract) cS1,GI goran
J—Yo o et 5l sl (Retinopathy)
e YO s o8l e Sl Jles! bl
&A‘j} 5o (V) Sl 00l U“')‘Jf LgoLc Coro>
ko b goii> oo low a8l dnwgs
VO 5l S YLS )5 0 oleal o o Sodas
b gl OB (A el onss 5155 Jls
SS9y = o3l U Gl Sliss,
AL Geiman bl el flons (T35
L oo 9,055 )0 Ohlen Uy - i
Sl el cgene S Sy S5 5 6l
e Job alS Lole 5 cubs s (25l 592
s (Neuropathy) Slosy (Slagis) Gs—pen
J=B e 9 S e 5l e (Boe (B lacs Lo
a4 ) Jlo X )L Al ;o sy
e YU 4o .(Ve=VY) J_LS‘S_A JM
50 Cabo )'l s_,ub solaidl sleo A0 Egeme
A5 ol 00 e LYY el AA NV L
e sLoayza Yo ol FF LS ()
Yo e 0F 5 olir g (Sl la ey
5 P §) 56 ein e (5L 430 (51
(\Y’) S92 )Lo.u ..3‘)3‘ 9 xj).o
Do gl a5 ol 8l ves o lis Olalllas
2 S S p e gy ks sbe 5l (SYsb
o)l 18 b (Shiskd, 4 dl jlas (6 xe
ol SO el was Job #dly 0 . (VF-VY)
L cal ubo Shsid )y arwgd gl ovee Hlas
2 Sbss, sen Seilgmednl Dlalllae 4 axgs
YO Jlo O jlam ) gei cobs 4w ol L
Ll TA JLo VO Slam g 78 Jlo Ve 5l o
SLeS SHIF Y a5 ol a0 M () )les 5o
aS ol B ITYY g oS oo Brae lgul a5
L Jlw 0 B, b oS i B pman gl
V5o &5 Wgd (o0 axlge Slgis) Co iy
e 1OV 5 TAF & i &0 Gialsdl 65 Jlo
ol Slidios el anags el ol o9z b
Az olae ol 317 Blas 4 S wes

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

@ s Sl S Jale e

S S, sle Jos Jdos ol sad ool
oS 3 5l el 3T, 5 e Logas
Maximum) _olei—w o ain Lo s,
4 s 91 awls g (Likelihood Estimation
Expectation) g ,l,— S o ;oS g,
09y o=l 4o .l (Maximization Algorithm
s S 5 el SIS s 2L
4 el (Sen a5 oS 5l 4y 09l 00 10,55 5
e (Al by wl o 4 (roge
Pl & azg bogdle 4 05is Jol> o sl
o g_st’.lA“: 35S Ao GL—°°)5|ﬁ (_;-‘-’L—""
o bzl O e L S sladisal
Bayesian) (g5 (%) ) i 9,9,
= Joe la il )b o,y bl wl (Method
(Posterior Distribution) p—w g jsi (wlwl
sla ools 5l bl aS o, 5 o &y50 Ll
9 61.& Sldlas )‘ J.«oL’> SleMb| PR cdalin
2355 Olse Ly a8 el okt ol
g o 4>l (Distribution Prior) yicn
Solom ;a3 Jalge Cansi b oo (ol s &
AL (o G 5 00 e
Gyl Sdu 5 bl Jolsd byl 5
ouds plol sla Judo adS .ol ool asls
g 00 ploel Y as i SAS 158 05 lawgs
Gololime olgucay + /20 5l S Jlis! laas

W) w)f )Ja; o LS)LQT

aisly
350 $Hlsd slaws YT slawi pol> adlllas 4o
YY) LOFIF (e ol 5l aS w5 18 oy
SIS |y (s YAY) 1F018 5 5 | aiges (i

et Sl B auS a8 Ll al eols gl
S50 Olalag)ls 5 w23, ( Sy Lald o Sy
8518 alas
e S s ez ol oY IS
I8 ge (Nad mha s by 4 M|
S8 (G o395 el (g S caly 5oSIS
(SIS sl (55em a0 Mol (S g (55
Ol gl 95 ‘c.sJL.f.B-‘:tJ)—ﬁ HsSle pol (9> jLad
Ollos (oled A (5,51 oz HDALC 5 (3,0
JS <l Jlo gty S 45 S 3 b
D8,S I8 s )50 il ) Aey cpl o
ogdle .ol plxl llew sl pis oS Ol les
WO e 9 el Do a0 Ll Sl
ooliasl &yl 31 olita b 35 ol 31 ol oy 2ol
olaglesl Jols ol ylow iz (b, o s
ool i &5g0S (palad (leSs (02959 S
ogigs 3l oolaiwl b piir Sl JLid (5,5
g ymg—d +AY 5 I L a Mo Lo oo,
iy 43 Sl 3 33 s o s
Slislel Sl 5 oy i 28 dles
oo 5 (Slusisss St ot JolS YySle 5 s
Sl wo Gl el s b (YeSLe
LS ol (S iz (00T Loy oS (5 Lo
M_’Lgr» I YY) s o RO R W Cjb.o
a0g JolS slaosls glyls aS jles £YY olaws
S y9-0 5 bl Jslows g 4325 5 (3l Joe sl
J.M.B)f )‘).9 oolaiw
bl Ss5z 0 lp pol asdllas o
(k> Sl 097 poe 5 9925) Lol st
e a8l an Az b oy sl st b
O 5 ) 3l Sl (GLm g0 jiite S Sua
Loosls Jodod (glym (65 5 SeadlS Scd

dalllas 3y90 (b hlew (oS (s yuriontiogs oo ,lol =) Jss>

Jrogies Ll 3kl Bl 5SSl o
AY/- 5/ VoY 84/2 (Jbs) oo
¥l . ey A (Jbo) cabd & Ml e Jobo
/A /o V/o. N¥ 4l jsSlS (ymglS gan
5/ e\ £y YV/A S o358 asls
YN/ )/ /5. YYY/\ JsydS
Yerf Yo/ YY/EY \WA/E (0922 proskse) S gtanus 495 )Lid

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

o= Gl SBlmult) Sl losls JoSis adllaedyge (0b3 Ghlow (5 Sloyiite @i Y Joi>
ol )81 SIAYA sgam j0 e Jluw £ /0ENVV/FO i 28 e
);) ? wﬁ_’ s wbo Sl )’ fu =0 2% j:;: ‘::: ;1;; M o
Sl os2 cbs JS sl ol SITAY sgas ¥l Yo e,
LS‘L“L)""L"“ .‘.\Jo;so oolaul éby u.ng‘ YWY Ao ol
B8 s 5 oS eyt ghosi o] Ay sl
as aslllas ol 0 cwyp 0590 2S la iie ;‘:: ;Ij Jl)b Sbe)
- RJIAY
Sl oad LIV 51 Jshiz o i b Ty :)b NSlo
st bLS 1 (K95 (o) 2 sl aslol o AN >yl
5 Shasid; o529 poe 9 9925 (90 Fly ol Yo b sl ke
Y U S U = ISP STV Ry B JUE L9 RE/F OM Y
CJLAJ 5 oo eolaul S J 7J 5 J ’>r.l YA/A YA 3, o9 lid
oo LI F gV Jolam jo cudy 4 Jow 90 opl P g S
ay oA 3l P Oedgmdl
e TN os0 g
5o ol byl S g )5 51 Jeol> gl AD - aeA b Sl g
(o S i Sl g hls g 3l S Y Jgu VYRR 3%
“‘—L.’.}ﬁi.:-lf u-‘-’ﬁ-gﬁ*"-“ wobs o Dol Sow J}Ja FYIE YA odd S HbAlc
YVE vy oris JyuS

9,5 b (Shex pdemil ($Sran g9 i
Sl Slogid;y ylaw j9,— 5o o Lid

b Glgid) yld Jelse (s sl Sitnd omw )5 (8l Sl @l Y s>

Jleas! jlude Olebol o3 ey Cuws Sz slas 39l e
Yools ok ols

o[+¥Y V¥ Vv VoY of+eq ofe0Y o

<efean YARN VAR YAYY) ofevy < IVEY Culsd 4 Myl e Jobo

I55- V¥A -[ax. <[AAY v —fy S o5 asla

<efee ALA! VEV VYD o[+ A ¥y aljSuS yuelSsan

5N -Jaay VoY NALC ey —fee Joyls’

o[+¥F AARRN VoY VARV AR Iy Sy Copiz>
& o b 0j

<[y - - - \Ya'lld VIAYS 3l YsSko gl
& e Ak 2l

NN V/OYA IYee V%Y NAR DAL IS pae HbAlc
e b Jxs

oo YOF/ASF YIAVY ¥\ /050 ST \IVYS 3 S5 Oy
ey did 3l

ofeey Y-ASAR YIVEA YA/-¥E -Jayy Va4 3 Shss g
ey did 3l

- F/E0) -IVa- V/AYD -I¥Y- XV 3l $5lS oolow
& e Ak 2l

of+0) YIYVY <23y Vaey ARYH DAY 5yl o lis
& e dib 2l

http://rjms.iums.ac.ir WAY 5 68 PO ol oYY 095 Sil hEl.i'.lH oglcalan


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

s gty e S G

1l Sty s Jeloe (s (clp (g0 St (gm0 )S) B3l 5l ol ls Y Jgi>

Sy 2255 Jlime Sl Jire sl 25505 e
7av/o ale VAT

-IvY- -[-¥Y o[-y o[+ o) AR -[-0v o

HAYS <YY \YF RRRY N VRN AN Cobd 4 Mol e Job

VR ATV RS o SEERY Y\ -[-YAvY </-YA SRR Sl oy asls

<[¥Y Nira AV o[+ XY .-5¥ -Iyas ;oSS gl gen

oo oo —feny o[ 50¥F e —feey Jyals’

-[65Y -I£YY -/YVA RRRLY o/ -AA FARR Sy Copui>
ey dib 0j

\OY/Y .- IARE £1va a/Aay. . ¥\V/-5¥ AY/YYD 3l YsSle pol
&y s 3l

</¥va [Ny —+/YAY ofeyea. <Iv\E <[5 JsS pas HbAlc
& e dib JAs

Y/vva YAy VY -/-YYY. y/yay AR 5 P gl
& e Ak 2l

v/Yos /Y V/ars -/-YYAY AR /-5 5 S oxdgusl
& e dib 2l

V/ova SVAY o YeF o[e¥YY- - [EEY -150YA 5yl Sl (oo
&y s 3l

<JAYY -Josy ooy RIYE Y- VA 3l o9l
&y s 3

s SN Jo 5188 7. igolol alols Joleo ZY/0-7AV/AacS iy dio gl Alols®

G A g oy
w Q?"_“’;) U"’ﬁ) c)_.aL>- a_aJlas o
Suiwd ga)S 5 Joo L aislie jo 650
Sl as aes s Cawody  paline gl (SIS
Loyl (s 005 LSy Lo ojluil 5 g
5 5boa,S 0o (5,30b5S laebl slaesl (g5
Oloebl dlold &y Lises asllae yo 1 K
l_g s u)._3‘0¢9_.o..3 o)L.fIJ LS)“" dud)ﬁi).g );objf
(V) o)ls cpline mghy (pl sloassl

2 Shsidy g, 30 sl e (o) n o
Lol cas ) Sl 555 slese cad
10 093> 10 o Sialidl Jlo SO L aS g,k
asidl ol e Galidl Shges, @ Dl uls
Ol 9 aml 3 iz ple bawgs ol
Sldllas 51 Sy ax ST .(YO-Y) ol onls

2,55 IS (Rbe Shgid) Sop 2 o 5L
2ol poe ool Jo w2 (YY)

61)_5 03 w; )lf a s 6)L°T 6[.&3‘_,1‘:9)

WAF 5 es ¥ o les oYY 055 §jl) iySuisja ogle alan

€9 oy Cows polie 4 a5 L .(p < 0.05)
59979 $9) » ) alaly i (Bras gl
a5 geb an coul aily Cubs 92 g pas
5 L Shsd Glsidl Byae &5 SlS
e T Loy® Sheis, 4 Ml (il wlazsls
WLl 00les , S5 OB pan ydgadl a5 cl SLuS
aS Ceils 4SS ol yo 1y el cpl Jds len
Wosgs Mo b st 4 45 (ool 3l iy
ailally 1o d gudl B pae

wged 0adline Hlgi so ¥ Jguz j0 a5 jebijlen
(o S eiiin (S ST gy slaasdly b ali
@l 5585 s IS gem (ol 4 Mol s Jobo
5 05 b Shsd Geledl (Bras g5 il
A g Ls’l’%“) Solew s 55 Oy rlad
09y 40 ool Cws 4 sl pxie ;0 c
Mol (S5m Ghsy 59 o SemodlS Stz (g )5
Mal p Fige Jole Sy plyie 4 55 VsSle pol &
3,5 s ks Sl

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

Cel gyloline Hob a4y 495 (5 Lad 5 a4 (DL
Ohlbes ) Slasid, an @bl (il il
St g5 Joe 5 39,5 o 2L
Sgi> )0 9 (5, Ladn 4 (Ll &S 55k @
i3 i, 4 ) el o sl
GRS Sl pgar o 5 S0 Sldlas aas s
Ol 5o Slasid, 4o Dl o it Gl
(Y XONF) Wlosges auSL Lo

Jo—e 99,2 ;0 GodS (g5l 4 (DL
b Jole plgms anoad B3l (See S
P& J s K et b Shiss,
Olaie 4 yuxe cpl ol cwyp Olalllas 3l cax
Sl 000 5 et Slosd, s ke
LYY YD)

2 Rl Shigidy = YsSLa ol e S
S 3 ks Gyl 35 (G5 Stz (g
(S5 sl ills L) slazel 0B 2
o 1y el ol edo le=n ol s )8 alxe
o= ool 5o YeSle sol 4 LD ol olaws
polie gilead Joged .cuuls osls 51 Sy
e Ol Sl G B9, 00 00l S5l
o=l 359l 5o gl s (2 SKew pos | S
bla o calidee Olallas asdl ol s
Shosy 2wt (2l Sl 2 Ol 5 olnl Bl
AYY-YY) wilools colgss cobo
ks Slois) b Jeloe 5 (S 5 9> B
4S5 b g glw s Ghsy 90 2 50
5 Gl (H S sla s, sl as SLS
A Ml il ol VY Lo a5 auS’ oo ool
an Dl il (o9 YU s VL Shsis,
2Slg e St (gem,S ) e )0 0k ke
s Lo og)S nj 5l (a0 ol ok e Lo @
25 5% Sgad S8l slasd yogr Gl hliie j5b
O9a S5 93y 50 JSie ol il S0 09,5
Cy Camd e 5 00l Mol (650 S
ookl 8,5 oyl gl 5l aST g0l 3 5o DUl
sihie a4 as sl als Ll F a4 auS

http://rjms.iums.ac.ir

Cils Sldllas cpl jo

090 3,0 aS Bl lid pols addlae pien
Olyler 5 s’ba-w) a5 sk Jele SO (lsie 4
Sga> o |y ol ay (Dl ;s g cwl Subo
bl Slallas aes o iol38l s )o ol
o, 4SS ol 4y 50 Lo sl 30 00l plxl
(YYX DY) wilosgas

LA 50 Jele [0 cobs 4Dl e Job
A sl cews 4 (s Sheus) 4 Dl
ol s 4 s Sy Gl b o 6 b
Db il ams o ol (Sl ens, D
Lla plo g olpl j0 ool plol calizee Sladllas
lodged o)Ll slaslive sloaidly @ 5 55 ez
(VYY)

S5 Szl G5 55 5 Jool> s
Sl eaee Hlas (AY+) (gm Sawad 5 (LY0)
Slasdy @l aly;sSlnslSgen ol
ul—u.u 6}l—*”J~\—“ )" J..ab Lgl.:bc\.’l.éLi O tS“’L"b
355 S 1S et sy Sy Gl 1 45 sl
2k Ohlem 5o Sl 4 Dl Ll 1Yo
50 oo plodl calidee Sledlas il o inls8l
slaadl a5 5 pler b plo 5 o]
axlllas 5o aJl (YO-YY) J.S‘oo?,oé o)L.i}‘ LS“L’L'“"’
Al jsSlSnglS son (o (bl )| Lo 5 (028
il JeIs 5 0l s 4 S, 4 S 5
axdllas ;o (G AY) (b diged pox> (o 1) Gglas
ATY) cadls jeS 3

3 o Dyg— e K3 (S 0oy el
oo plasl slagilw Jos a5 oy aslllas oyl
Shgd; s = i ) 5506 pos 3l S
ol ;500 aadllas SO L el 00gs Lo
a5 L0 S e plgisa |, Ca ety
ol adlllae a8l b alin glausl oo ol a5 04
a5 JoedS whaw rizren (V) ol plas
ol plxil slogil Joe 5o Jitns jiie loe
ol Lo azsl g ol aid 5 Sas axdllas ol jo
SS9y = &ybolime gLl Sl paie cpl as wisls
300 Oladllas aS o jlad Slhgd,y 4 (oo
(VF) Qlools )13 aul 0,90 |y a8l oyl

a5 815 L5 5 S (e S, e

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

@ s gty e S G

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

11. Warner DC, McCandless RR, De Nino LA, et
al. Costs of diabetes in Texas, 1992. Diabetes Care
1996; 19:1416-9.

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

13. Diabetes facts and figures. American Diabetes
facts and figures. Atlanta: American Diabetes
Association, 1998.

14. Magulike NO, Chuka-Okosa CM, Oli JM.
Diabetic eye diseasein Enugu South- Eastern
Nigeria — a preliminary report.Nig J Ophthalmol.
2003; 11:30-3.

15. Osuntokun BO. Diabetic retinopathy in
Nigerians.A study of 758 patients.Br J Ophthalmol.
1969; 53:652-63.

16. Khandekar R, Al Lawatii J, Mohammed AlJ,
Al Raisi A. Diabetic retinopathy in Oman: a hospital
based study. Br J Ophthalmol. 2003; 87:1061-4.

17. Gordon YJ, Mokete M. Diabetic retinopathy in
Lesotho. Doc Ophthalmol. 1981; 51:193-8.

18. Cleveland Clinic: Current Clinical Medicine.
2nd ed. Saunders: Elsevier;2010.

19. - Florence JA, Yeager BF. Treatment of type 2
diabetes mellitus. Am FamPhysician.1999; 59:
2835-44, 2849-50.

20. Zimmet P. Diabetes and obesity worldwide F
epidemics in full flight. Presented at the 60th
Scientific Sessions of the American Diabetes
Association 2000.

21. Kernell A, Dedorsson I, Johansson B,
Wickstrom CP, Ludvigsson J, Tuvemo T, et al.
Prevalence of diabetic retinopathy in children and
adolescents with IDDM. A population-based
multicentre study. Diabetologia. 1997; 40(3): 307-
10.

22. Donaghue KC, Fairchild JM, Chan A, Hing SJ,
Howard NJ, Silink M. Diabetes complication
screening in 937 children and adolescents. J
PediatrEndocrinolMetab. 1999; 12(2): 185-92.

23. Javadi M, Katibeh M, Rafati N, Dehghan M,
Zayeri F, Yaseri F, et al. Prevalence of diabetic
retinopathy in Tehran province: a population-based
study. BMC Ophthalmology. 2009; 16: 9(12).

24. Karimlou M, Mohammad K, Meskhani M,
Jandaghi G, Nouri K, Pasha E et al. Comparison of
bayesian with the classical methods in estimating
parameters of logistic regression and its application
in respiratory. Sjsph. 2006; 4(2):21-33.

25. Jamal-u-Din, Mohammad Babar Qureshi,
Akhtar Jamal Khan, Mohammad Daud Khan,
Khabir Ahmad. 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)40-43.

26. Davari MH, Kalbasi S, Yaghoobi GH,

WAF 55 65 Y0 o5l oYY o) 55 15l g Siisja ogle alan

G,y aS Gl pl ol plo aSS 0wy oo

s g b Jole pgio & 055 g
Uiy ol 3 A5 60,31 a8 el Lime oyl 4 a5,
Golews g YL o3 wid 5l oLl oS o colazul
li8l Sl diey 095 45 W oe g5 SRS
ol o8l ol o Slgady an Ml sl
5 oo o plmil oyl g L3 ls Slalllas

(YY-YF) longed ouSL Cdlao ol

S i § 905
. “ Ls,,, -«" . C)b ).‘ & 2 ' k}al} 4_][_3_,0 O_{‘
2 S S g5, 65,5 lyie
Coas € by SLgid, s Jslse s
S LYY Jle o olyl u_im).» pole oLty
JLaS pufizs g all R AP SRR AR
Ayl ],y Sladss 059, opl plol 5l Jb

&b

1. Hadden WC, Harris MI. Prevalence of
diagnosed diabetes, undiagnosed diabetes, and
impaired glucose tolerance in adults 20-74 years of
age. Vital & Health Statistics — Series 11: Data from
the National Health Survey. 1987; 237:1-55.

2. Zimmet P, Alberti KG, Shaw J. Global and
societal implications of the diabetes epidemic.
Nature. 2001; 782-7.

3. 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.

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

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

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

7. Visual Problems in the US Data Analysis
Definitions. Data Sources, Detailed Data Tables,
Analysis, Interpretation. New York: 1980: 1-46.

8- Diabetes in America. 2nd ed. Bethesda: MD;
1995.

9. Brown MM, Brown GC, Sharma S, Shah G.
Utility values and diabeticretinopathy. Am J
Ophthalmol. 1999; 128:324-30.

http://tjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3949-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

http://rjms.iums.ac.ir

Sharifzadeh GR, Khodashenas M. Risk Factors for
Diabetic Retinopathy in Type II Diabetes Mellitus.
Bina J Ophthalmol. 2008;14(1)5-10.

27. Akbarzadeh S, Kashani Kh. The prevalence of
diabetic retinopathy and it's affected factors in
diabetes patients. Journal of Tabriz University of
Medical Sciences. 2006;28(2):8-15.

28. Ramezani M, Karimi Abdolqader. Prevalence
of retinopathy andrelated factors in hospital diabetic
patience patients in Bagiyatallah hospital in Tehran.
Yafteh. 2005;7:29-35.

29. 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).

30. Agrawal RP, Ranka M, Beniwal R, Gothwal
SR, Jain GC, Kochar DK, et al. Prevalence of
diabetic retinopathy in type Ydiabets in relation
torisk factors: Hospital based study. 2003; 23.

31. Omolase C O, Adekanle O, Owoeye J F A,
Omolase B O. Diabetic retinopathy in a Nigerian
Community. 2010;51(1):56.

32. Kazemnejad A, Zayeri F, Hamzah NA,
Gharaaghaji R, Salehi M. A Bayesian analysis of
bivariate ordered categorical responses using a
latent variable regression model: Application to
diabetic retinopathy data. Scientific Research and
Essays. 2010;5(73).

33. Farahi F, Shahbazian H, Khoshnod S, Aghajan
R, Lashkarara G. Association  between
Hyperlipidemia and Diabetic Retinopathy in
Patients with Type I Diabetes Mellitus in Ahvaz.
Bina J Ophthalmol. 2010; 16(2):94-9.

34, Bender R ,Grouven U. Ordinal logistic
regression in medical reaserch. Royal college of
physicians of london. 1997; 31(5).

35. Askarishahi M, Hajizadeh, Afkhami-Ardakan
M. Factors affecting retinopathy in patients with
type Ydiabetes by analyzing the current status data.
Tehran University Medical Journal. 2010;
68(11):674-80.

36. 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 Med. 2009;19(4):340-5.

WAF 55 65 VD o5les XYY 0,55 15jly 1ySaisjs oglealan


https://rjms.iums.ac.ir/article-1-3949-fa.html

Original Article http://rjims.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2025-12-26 ]

Application of Bayesian logistic regression for determining the risk factors
of diabetic retinopathy

Nasim Vahabi, PhD student of Biostatistics, Department of Biostatistics, Faculty of Medical
Sciences, Tarbiat Modares University, Tehran, Iran.

*Masood Salehi, PhD, Assistant Professor of Biostatistics, Department of Biostatistics, School of
Public Health, Iran University of Medical Sciences, Tehran, Iran (*Corresponding author).
salehi74@yahoo.com

Farid Zayeri, Associate Professor of Biostatistics, Member of Proteomics Research Center,
Department of Biostatistics, Faculty of Paramedical Sciences, Shahid Behesht University of Medical
Sciences, Tehran, Iran.

Mehdi Yaseri, Assistant Professor of Biostatistics, Department of Epidemiology and Biostatistics,
School of Public Health, Tehran University of Medical Sciences, Tehran, Iran.

Abstract

Background: Diabetes is one of the most common chronic diseases of this century.
Retinopathy and makulopati are two most important implications of diabetes. In this study,
Bayesian logistic regression is used to assess the factors affected on diabetic- retinopathy.
Methods: Study population of this cross-sectional study contains all diabetic patients in
Tehran of which 623 of them were selected using multi-stage cluster sampling. Age, BMI,
hemoglobin, cholesterol, hypertension, duration of diabetes, etc were measured and the status
of diabetes were assessed. Bayesian logistic regression was applied using SAS 9.2 software.
Results: Of 623 diabetes patients, 54.4% (339 patients) were female and 45.6% (284
patients) were male. In 38% (n=236) of patients diabetic retinopathy were occurred and mean
(£SD) age of females and males were 59.5+11.05 and 60.5+11.65 years, respectively. Using
Bayesian logistic regression, statistically significant associations were revealed between
diabetic retinopathy and age, sex, type of insulin, duration of diabetes and macular edema.
Conclusion: Estimates from Bayesian and classical logistic regression were almost similar in
magnitude and direction, but, Bayesian model were provided shorter confidence intervals.
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