[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

Y- Olries Y o led MY 6,08 VAL f&‘ﬁ‘ 63}“}?“":‘,‘ RS Al:u

T

oW 98 Gilwlas o b eCauad Oaaw 5 5 S Jo 4wy lio
Y &9 cabo

Y \ T
90l g wlbe ¢ Guwa! Pl dosxo
Qu;é.zﬁr,lgaliumg.;u@_a.\g.:;l;éj,sﬂ.\fﬁn,@ﬂ;)m,,,f,@yu,;&;L»J.u;,“_;ﬂ;,mw;u.;d,;‘
Ol S (S p ke oKl (sligy o aSails (65 poacl 5 s ST 03,8 5 a5 ooyl oSl sy LBl (5ldibe 0 slil ¢ g5 5UT (1,57 A
abahrampour@yahoo.com e S g ¢ OVFFONY 20k Ol S (b5, pske Bty ol 0aSails 1 Gl ¢ gual o ol 1l oden 5

QF/F/0Y 250y QY /0 123l )3 56

byl g olol plasl ahad cle o Sauls g o)l adad loyo a5 w0og oo Slacs loms oz 5l cobis (g lay 1 Blonl g doado
el St ol s s Jon iz ol 5 Sl (5 <l (I8 (sl Loy ol 5o o ol 51 5 5l
9§ S (g )T Sl oo aalie 5 ¥ g5 colid 2 I8 30 sla iite (et Bap 0Bl o0 0o Wiz (g3l 5 (S
2Bl il Jolos

039 B yting Cobd Fruly paie il Hlo,S (Sig pale olKails (555090 50 35 40 51, OYOY Sledlbl Jolis laools 18" yog,
S50 Jaw j0 g g indS (Waist hip Ratio) (WHR) b 45 1S Cod cols 590 a5 90 (Body Mass Index) (BMI)«wd
A eslatul (gile At 5 STy g (280 ( Fhg amslas lanslie gl ol a8 3

ADIY g QQIYYYIE 5 YVVO o VAN VY o5 @ glulos Judoo g S Jow 50 (Saagio €80 5 (Shy «omslus g bo
aS ol lis (g5lwand el Cavsds duoyd AN (gilulas o g+ suoy0 A /Y Stz gum S5 Joe sl STy cimmie 0
CAVIEY 529/ 5 AAMBR L ANFA ANV o 5 4 gilwlie o g Saad Jae ;0 ST pisxie 5 80 o Sy cowlus
IRV L VAV PR VNA PP LTAR

e LDL s 9 S (93 )L o5l 93 jLad 00ialS (5918 Bpan e iz ipms 10F 93 a5 3l (LS gl 16 S AR
S ol 5t S, sla gt 33 VL el ol 13 ey 88 5 Sy Ul ity Sl oo 10 Sl a28le

Ai0g Gl (orilore ok a4y ey polie

s_ﬂ) (ST “_g)'L..;Lx? J.,.l.?u “_i,.......z] u}.....;)f) ‘A;)"ﬁ ‘wL..o ‘swulf)b

2l 5 E5)00 OS5 wganed) ¢ Sloj slacs p d(g5lulaz)
iledae gl )bl SedS glaig; 055 o0 plol b g,
2 el udgaze g (2,8 ke ol gl b prie (o il
e slp Jlop @iy wile PR @iy S 85 L
ls oo QLS sdlein ey o b el
A S slo g, bigogime dlaz 3l 0,é g balas
(F0)
ez BB Gloans b Siiad (555 s, Cnl o 0
oo Jly 2R wlir Gilehe Ll o bl cwalss o
g Pl 2 ogdle 0aiiS (St sloyiie slp 0iie Bix
ol)lysS il sles 258 )l 5 bl g Bola
Aile it (5ylel (sanainb slaghy; abbise 900 9 p3Y
g 4 Setead g S, g pid (b ilulaxr s

.

AOJA0

5 @7 Ohape)S peddple S dsgeme 4 ok
Sl G0 L lgundl 5 088 b aliwg @y a5 (0259
Elgsl e 5l g0 BB 0,5 (o0 &y elgud] 4 Lol
> €985 Olee (V) Sl g5 LA ¥ oggh Cubs «alis
S8 Sld (e a5 g Bl gt RIB S 4 b
5 o slo,eiS o Blx gand (V) el Ll > o
Sz olesle aSgysbar )l (538ls, ral8l Al anwss
(1) el 03,8 555 ez ol |, Bl ccailog
le.bo).g)lf R )'| Gi" ‘Lshx;..,:\.ﬁ.r]a 9 Lbji” u“"""‘“
odes Blaal dex I Lol alise pole 4o Lg)Le] sl g,
g 22ld el (ot el pole ;o (5ludoe 5 ganail
Siron Juloi w5, aiile olagds, lawg bl pole


https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

WY ol Gt 03 ilellr Jod b Saaad 050 55 sladie 4l

4 Wogw) i opl & gilulaa ooy Sitead g S
Sy TPVY g JFAY i 4 bdae gl Comles Olie
25 Colan g del Cassay <fFF 5 MDY S5 a4 S
e VYA 5 +IVF o35 4 Jow 90 sl ROC) ST, oimie
OLSes 5 e yszsisil gysr bawgi o5 ladllas o ()
Jelos g St g S, Joe 90 w285 plodl (Y20 9)
dlio puol b oo (sloygiSB b5l sl 1) (s (s5lulaz
Sed g ) S (S 9 Somlas (85 Glie g Ws S
Gl slo iy abi ol 4 |, s gl Ll
IS b 4 a5 Wi S cpl A Colgs s 4 w5s,g] Casoay
B oo Jlp glaansp & Gloy (S silulie &l
Sl 5 wibge Seitaad gaw )5, 5l S (sB9) b
W3k S (S sojluil 4 diged px> o5 Sloj (g 90 O
O ) cenl 32l s

Sl 430l 388 (gla it (s anlllnn (nl 51 Ban
Jolo s S 905, Sladoe Uy alie 5 ¥ go
J3 5l as ol 5l lagas jo cubs Su i Slyp gilolos
Sy pole oSl hslnsed Slikos S ye 5l T slaesls
Al e iload 5 9laez Hle,S

SLAETS
S (9055

S o0 )8 esliinl 3,50 (Sloj g wtlie Ggem)S ) Sl (002
Sl o g ooy (rhwaiz b 90 Ojge 4 aluly pae oS
Selig yele (Shj pole jo alll Koo g ) Jies
Wb ol S b oad lo @iy S olé b jpax Yoens
OS5 ol allls 0529 09,5 95 ST Jow cnl sl (V0)
5 4w axpliz 5 S ee I8 eolaial 550 (5l S
5 ool Stz (50 )55 e A8l 95290 09,5 A I S
OV) 0,5 Ojg0 Sl b s

B Y g e slael o Wl odd e Jlas! 45@1.?‘;,1 5
ol & ghowss ly osle (b3 (50w S, laghy, xS
ol aily e a4 ol a5 Lo cpl 4 S e colsS
adg 5Ll mls 5 alsdS bogsgase ol 5l a5 wiss
095 4 osaline Sy 3l Jluiol (lpie 4 P iy LS

"Receiver OperatingCharacteristic; ROC

Sl ol piie ($By (Shp ganaib Jlas j0 (ormws
Ogam Sy (7)) 0pS o 513 esliiul 9590 il ((ehaw 99)
wr sl slagiy, aexr ) ilelr Jl 5 Seird
e e o LI b)) sl iy o a5 s lo e
Wz b ogo) Aty e SG g ol hgade Wiz e S
B8 1,8 solatul 5440 (s

5 Ol oad el ey cnl 53 U3 &5 laaslllae 5o
ot Gl gladlae ;o @ YooV Jlo ol Sen
O Jolo slaslas alge (Lo B0 VL Sl31 s culis sl
G5 453 Jaos ST s sl st M o5 50 L
Ol 1) oml HDL Joptds' 5 Vb oy pudSo 5 il
s gadllas ;o S (o0 (Brre 0aiiS S sla e
Ol sl plml eodee VAR Jlo o ohiSen 5 LS
a3 Jood Pl g Vb %y jeddSs 5 ol slagsylon Sy
Sz, 5o Fhe sluylas Jelse ploiear ) asl 5o 5 LAL (9>
5 oo e bawgs & laddllas )3 (V) oS (Bme Zobis
S g )55 Ghgy 99 485 el (VAYA) (gdys il
&8 ARG 0BS5S 5e e ) (b il LS
Chgy 45 Wl g wWoged dwslie oo b oopite Wi Jloy
6 slaaigai b o> - @l 5 2l S 55,
(A) 923 oo (silulaz Jlod (g 4 S =S5 ol

flol (Y- F) o5en 5 logy rle lawg a5 gladlbs o
Jolo 5 (R St (g )F, ) 9 dmmlie s ous
Ll g3 b 48 Wlodew, gl ol & (LDA) a3 (s5Lulos
g w030 AL IR 51 s e gl Go9) (I LDA (sl o9 Jlo 5
LGS gy 90 @S S)p sladise px> sl Sl 2 4
ax ;o LDA (g, 10 a5 ol )0 (pizeh g Ngh o SO ob
OlF Ol 4 & ) adl Fihn dadly ite ol ol
anad (pl bl oo R e g 090 wales VL cainn
Lo LR 8y )0 5 0090 Wglase ail oF Clads slasy a5 K
9 bl Soge 4 @iy o Sl el QL ol
Q) wil gl

ot Sl & gladlas b olSen 5 aae odip
Joe g5 dslio b (VYAA) whools slnil Sgilio pjdias

‘Logistic Regression; LR
Linear Discriminant Analysis; LDA


https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

OLKan 5 (el M fay3

oanaib Joo Sy Wlgor g Cel 35 pete Jias (sla puiie
O G 3 oS 4w leesslin st sln )
b ilelas Jdow g5 o ool j0 0,5l cuvoay o 5l eas
Silelaz @l S (295 90 (b gilule v o
13,35 00 03,5 35 (owiin 3100) J& blas ol 5l &5 T s
55 1R eslaiul 990 09,5 93 G Sillax sln Wl
()

50 s0 0303 Gialed ) Sjgo a4 s il &b

LDF = By +Byxy + Baxy +... + Pyt

e K (FsessSy o BBy s T 5 e By a5

S 4 oad ool samlive S aS ol il sawlxe ly
Dgd oo oolainl uugYlale alold I il azils 3lai 09,5
15 05,8 i 35,0 5l eonlive galols (umsiVlale calols
0SSt Sl pite Lawgh ol iy el gomy iz (sl
oms i sl gl e a5 28y GemsVlale alols oo
Sl yeie 51 sl e alold 5 caslie (g lns 0t Aon
oolil ol galols 5l sl dianl 00l i
NQRD R TP

Wil 09,5 98 3l G (Aly pite Tolaw) laeg S 45 (54
sanlin SO anaib slp @l €SO sloie laog S olawi» 4
el dlaog S 51 S e sl ced LS 0550 L] Gl &
omrle g Jlp g by (el glopsite (s gjlulae
pe odalin pa gln 0pS o0 B ol SlagllseS
e ol gosalin jlade 13 Jiius ite S (sl 0l S5l
Wgd oo goxr Sl e So L e ool (nl S9dios 2o
ol sle il Slel a5 55 anlys (oS 5 0500 Sy Az
HQRD IRV PP RVAR

Sz gemyS 5y 5 Gl el slaghs; Glasass
Sy K] &5 pobplen g aitws oo 5l plete dsde g
Sty lad>ol, L5 55k a4 Lol willas o galy o] 4z 51
) ol 6,550 5 Sglicie Sy (sl o

@y lr e 008 M St g S, Gos
b Gl dolin piie (o LS irogs sl Joe (54850
b oS simiin) JEes slojeiie I slasgerme o (4t
obel 63l L s pdycilhan 558 s 285, ol (reigs

¢
Linear Discriminant Function; LDF

U logt yeé 05,5 & oamlive S 3las Jlozsl VP 5 Loy

Lm(j:;p) - Bo+ ByXy+ Bag +.. + Py - O+ L, Br%;

wly ate 5l (e 4 losslin araxs Jlisl P oS
00 0y5ln curd By 5 Jis ite el Gl 09,9
ibge Tane 5l ope o Bo 5 i seiie ol (sl Jon
b9y drwgi St ()T, Jae 5l Bre BBp leyzalily
Vo) ailoads 045l plescun,s iSTas

Yzl piple e slp logit o YU golud o
oS St Sl Sl B S 4 0g)F Cugae
OV ceol a8 5 108 solazwl 0,50

&b 008 2l 6l (ML) pleicanys 2STas i,
o >hb b all 555l 5l oad 41,5 slaosls glaien,s
O Dol Sgem )T, Slaye S b et oSl cnl ol
5 ik (i gy 5l Ally it (60555 leesls 1y
OYAY) axtes 6,k

2 oodle Seiead g S, Joe 5l eslaal bl )
24 e 3l ol pmptn GGl dassalive 5l e
preiins Sdmlne GBGl (ized g diuly piie zshaw 51 S
(F) el Jote gy 5l ool b 7 uilss s

Gilwlaz ol

08 S L &S cal opite wix slagty, e
Bz sosslic jarass 1o g bosalin plas sbacgess
Wosly yeiie SlEDL b golan lon 45 0ad by 55 (slaog S 4,
3929 4y «Zanl idae Ll j0 A (g5l ol ST s ol o
5l dols loosluil sle p paeseits @b b 098 S 005
3 s polre a5 ) suuas glrosslin il o osalis
O Glgee odel Cavody b ol Ay 4 S 09,5 las
OBy e jlols Cond atisly it sloog S L Fokaw 5 S
T 3L e N o Py
(F) 0,5 o Ll yid (gjlulos

s lopsite o b5 59, b jlular Julow
o555 S5 b i Aoy i S 5 Sz

'Maximum Likelihood; ML
"Odds Ratio; OR


https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

N0/ Y g el et 03 il o b Saead 050 55 sladie anclis

a5 MINITAB (slal38la 5 51 Jow g0 STy sl sovie oS )5
V) a5 STATA ¢ Y+ ases SPSS B/0 aseud EASYFIT (\#
o eslazwl

(Y]

-

Sobae 9 55 AL (93 a8 mhaw 93 4 atuly s
Oz WYE 5l 5 s il e aiB g (ubos 8) VY
NS el (S0L0) WS s Bras Cubis (g5l a5 (g0l
e 5 PRV a5 OYOY aes sl aF ol ol e Jlsl s
a5 W3gs (9o VWA mlis a3 VE+ 5 (aoys ASIY) ubs
Cmlxe glp Jlizl e galai e 4 VYA sae
Jleixt Glgie 4 Seiad (9en 55 5 ilalaar Jelos sl o
Sl Jae ezt pad 0 0l a5 SPSS l38le 5 po g
ools il osls & gilala Jlod 5 S (390 5
2 bolge Bras by g Jid @y «Mars sla i g Wad
5 wsd sanaib lue gha plsie 4 ST b (85 L
Qi g1 JmS b JelS Joe o s asle b5 Jow
P olade bl sne slajerie wyprdS6 5 5 HDL (glojoaie
155 dapme 8 Lol a5 was zlyseiad /00 5l gslee by yioS
S5l Bras (Sgiacw (9 LA ojlil iz (o oS
g IDL 5 o5 Lid ouzals

Gl Joe pitle g o laiie cl glhsetal 5l my
5 Cobe b g Gl Julse g s Lol ol sl
el ool ools Lid Y oles Jgux

@ e ool Jloel b adly palS s5lulo oo Joe (sl
Al 4 psie G JolS Juwe 5loass gl sl Jlo goe o psie
b S olml Gkl kel e alce Cassay €S
Sher Sy Wlgee g sebee atle silula Jolos
S Ggam Sy S e B4 b cplply 8L beosalis
2okl Sleanals seaie g Slel i o pie S Joe Glgie
g o0 wiSle Glofg )90 4 dlunly it

Joe bl cansny gilols g Joo 5l a5 o0 y0
Voosled Jgaz 5o gl og walys Dglite Stad (9ew S
ileads i IS

sl ¥ ojlad Jouz ;o oasl Cusony ganail Jyo
VAID cds 5 VAN Shs YV ol Setad g5,
5 AOF Sy TVE ol ojlolaz oo gl 5 0oy

o @Y o ytio @595 )0 (glaans b
osbyly o34 pamie ool oy s gilulas oo
QLM:U.).\.: ..\aSsn ).a.ﬂ» ‘) 05; 99 J}‘Q 9 O Cns
Jeboss 5l oolaiwl 0gd s el (5S> (6l SIS
PRRTRST N Jlee Sy bosls sanas b ol s gilulas

OF) conl ous oS p )lfé.g R AT
99 Oy geite aS oyl i 6l b gilulas s aae
39 95 oo OB esliiul 9550 el (ilulaa IS Wiz L
Caphe Swioba olp gl Joe ol cessa gl
oS g opl g0 B was glosalin gl ey S
Larass (dly it zdaw) 05,5 plaS 4 o glaosalice
G ysin s gilulas Jdos de 09,8 5l alaS 2 gl ol
A3 Solae (b)lgsS mple 5 Jlop @i b ) Pty
by g Seslul wlie S lee 4 STy s )
25 4>l (g &5 Sglee eoliitul Jao S ilulax
awlio lp g Fmiim 2Ule geams lis sove
PSP Cually 4 ladngin a2 Caly o Cwlaae
SleyS o Sean] adllas g5 Sl ol ragh slassls
O 9iB) ol pate el Cawoas VYAA-AL ol e
Gl pro ol a8 S a0 dlaly e glee 4 (LU
b e (B Om o 9 shdep Bim Sl ey JEw
d).AA ‘Q)LMAZJ ‘LJ‘;"M) suu.;..?' ‘Ou.: ‘).QS )90 .‘a.'..?bc 8 J.ALMJ
HDL « S gt 55 ,lid o3Il (ye5 ,Lid oaials slag,lo
9 HDL o Blie Jlsogr wpclSs 5 9 058 8 lpo
RSO IWESSLA: R R W/ JUE0 S U E SR VU - R VWL 3}
sladae (i O Gamlio ¢lp Sy G 5 (S
Ll i o @y oS S5 pll Ojg0 (nl 4 (bt
s Llole @39 sl b odes jobay a5 o] slo ol 4 4y
O3l O/ a5 EASYFIT 138ls 5 lawgs g ooy Jbop K
Sy50 6odls V8 s MINITAB 153l 5 33,k 5l s cazily

A oo (65l g adgi ol el mo 58 b LS
9 6)L»w .\.».)ljﬁ u.&l.w 0L »)l% Lgl.mwl:u 6‘)" JS )


https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

oL 5 Gtex! M /1

WWiogs a5 Yoo poo Lo Vo Jolls a5 aools EASYFIT

@l wols degeze Vo @l 5l (6T nKilee b o dpilona

ol 00l ol QL.MJ ¥ oo Jouz yo

o] sty duoys AOIY o

Jelos g S g )55 ooy STy s polas

Sgrds,d A/Y g AV s g 4 glulos

& 3w

o ‘Q'I oo soled g asllas glal o Lol Cledbl L
Rl Lawgs ool aldgs sln S 3)50 mjes e )
Stz O g S5 aly JalS Je o gl Glaize (sl (433 40) Olebl Lolss 5 (ol sme (il Cod wal o olas =) oyl J g

(B3l LS Jke) Koz O g 5 Je
CI (OR) 95% p- value OR B Ls ie
(\/von 5V/0YA) o/e oY \/e Vg /N e Rt
(O/+YA 51/24T) YRR /0¥ /aYo oS 555 Jaes
(1/+¥4 51/207) YRR /sy /a8 Oy
(/YWY 5 YY) YRR VLA /844 IIEES
O/ 5 Y/88) e V/44¢ YAty 057 LS s lalS (65,05 B e
(VoY 5V/00Y) ey Y YO S s
(+/440 5 +/444) /Y ARG /oY LDL

Silular Lo il J2als Jue s ool sty Lel uize (gl p(As )3 40) lisalsl ol 5 Sulsmn (il Cand g b polie — ¥ o led J g

(34 Jals Jo ) ilulier Jobow Jde
CI (OR) 95% p- value OR B eRe
(Y/8£06) 5 Y/AOA) o/ YL «/AVY Sl

(551 J15) ilolir Llos 5 St 050 55 (10 48l 2alS Jie sigad Jor =¥ o led J g

OUl o
= cobo ool easliv
PNy YYY (YY) YYAT (FF-V) goes cabs
Y¥f- OFA (V£9) Vay (ovf) b
oYoyv s

Stz O g S5 5 3l Lo Jas 53 sl (3l a3 olg =t o led g

S ¢ygum )5 Sitwlas Judoxs
T e S R ROC Cmnln &S 59 ) ROC aonSile
03l (g V0
ANA AA/FA AA/BA 23/3 YISy a3 ANIYE /08



https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

WY g5 ool Gt 03 ilellr o b Saand 050 55 sladie 4l

5 anl Cossty <5 5 IOV iy 4y Sy os cIFYY g
VYA 5 Jos 90 il ROC) STy sovie iy coluss
doazls o 0 Oglas (g,laie 399 L aS (F) 04 +/YYA
GVl s lls ol anlls ST, imie s o Ul
il

Olen 5 uszyzeisnl bawg o ladlas o Geizpes
S s a5 o) axmc cpl 4 Cales e ad plil (V- - 9)
B g Jlp sleasp o5 Gl b glule &l
Sl 5 wibge Seiaad gaw )5, 5l S (oBg) b
Wik Sy (S ol 4 diged p> oS Gloj gy 93 O
ol anllls sleol b 55 dlao ol 45 (Ve ol ezl Lo
Wged pn> Gl bl 515 a5 sbolen g 3)ls Slgee
A sl Lo Jae (pagie S35 (siluaned wld 5o
ladnsp 5145 0l S S g S, o 4 g 4,
Sz (30,5 Joo 5l Ly az al J155 50 o Jloy
RISPESICIRR

ozt g il i (S g anlr (b goy o
39 4 celie i b Dl s 2138 slam); sla S
Slp ralin Geizes g oS Gl slalic 5 s
Sl g Sn slagiey ahea 5l jettane (So5d slaclled
SrSskr oo b ojll g JortdS (8L 5 (5 Rl
5 ol dallbs b @ darg b wly e dlis ol a5 w08
Cabs a Mol ol el 4 jemie (JSO 4y anldS glaasllas

Dol deol> o

S 5 4

Joe yousle acs sleosls 5l eanl cassas ls ulwl
S Age Sy e g Comlas (280 Sitead (9ew S
J e T il Jb s Ll s bk s
el Cassdy Sowzd (a5

e 45 ol ol 4zl Lgals gla e 5o bt wiolys o
Lol g (gilulaz Julow 51 e Seitnd (50,55 50 ol
Oy 3l e @il el jo C8s g (Fhy poli
a9 e Loy g, 99 59 ST, (omie 5 392 Stz

Jelos Jae 0 Sl Jlade oS 0l (ascine Aegh (nl )
B oosb 4 s S8b dpe e e GRlE L lelas

—x

D8 Jols asdllas cpl jo Slo g oS iy sle e
S pan S 95 JLad ojlail iz (o oS )90 Laome
2 B Shy ol a5 w00 DL 5 (93 )Lid ouials’ (555l
Colid gy 9 il guad slacdled b pse Sy sk
Wlodgr 5 She

(s cadlhs 5 anllls ol s ixe (gloyeiie duglio b
@ dlgiee Sobo o guz g sk Jalse o5 25d o0 et
oo 9 YU DL mhav o eSSy Juld Skt b
Lo 8 ol jallas lolge S35 5 Lol (glail asaly
i aalllas (pl o Sgtucs 93 jLad ol Vb oS 590
aisly plaizl g 4 (65 i

AVA) gudis ails 5 oy jonz oy o5 (glaalllae )0
iz Jlod g Sad Ggam)S ) Jelod 90 45 0 el
atlie PG opiieniz Jlo @iy 0BS5S Oev
g St (g5 koo 51 oolicial a5 wizily o 5 wins
slelar Jelos 055l gl (pleicusys 2SI 5yl (b,
2 e e mll Shn kS gleaise pen >
ol (V- F) oL5en 5 jlaglrle Lawgs a5 Ko slaxllas
b Gl el 5 St )55 G glanalie
s ly Jloy ol aSeyl sszs b a5 ol olis
i @l Ghey orl b B S e b il
Wged p2> 45 By by 99 @l b 4] Sead (9 3
o Mlgiee ol sladglis 5 009 Suo5 pady wWide Sy
@ B S 3 L (AsA) 09d ssalin SzsS sladiges
s o ABly slmesls 5l eolatwl b tagh opl 5l odel Cavsa
2 8z 39 Szl (505 5l it b (g3l Julos
P4 by 99 @l iged px> Gl b gsleand anl
Al SSo 3

W plodl asdllas ol jo Jow g0 slp &5 olbaulxe o
Slp STy G 5 (S omlas (83 ¥ o )led Joux b
5oy AT s VY VF VB o 4y St y3msS
AN g ADIYS XYIEY ABIYS iy oiloliz Juloo ol
s yo awgi a5 gladllae b duglie o a5 Wl Cavsds duoyo
Gl Comslas l5e gy a8 5 aloul VYAA) () S 5 o0
TEAY s 5 a silelae Jolod g Seiead Gge S slade


https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

oL 5 Gtex! M /A

S ools 150,188 Lol jo gl le,ST (S pole oRiils
Sl o) ol )5 Al Ll 5 s dlie opl .5,6] Jesa
Siledae Dlaizs 3550 Colox b o] 5l (ciou 5 009 (S

sl ooy plil Lo ,ST S pole ol cdl (o

1. Meraci M, Feizi A, BagherNejaod M.Investigating the
Prevalence of High Blood Pressure, Type 2 Diabetes Mellitus
and Related Risk Factors According to a Large General
Study in Isfahan- Using Multivariate Logistic Regression
model. Journal of Health Systems Research. 1391; 8: 193-
203.

2. Esmaeilnasab N, Afkhamzadeh A, Ebrahimi A. Sectionalstudy
of risk factors in type 2 diabetes in the Diabetes Center
Sanandadij. Iran Research Journal of Epidemiology. 1389; 6:
39-45.

3. Zabetian A, Hadaeq F, Harati H and Azizi F. Anthropometric
indices forecasts of incident type 2 diabetes in adults:
Tehran Lipid and Glucose Study. Journal of Diabetes and
Lipid Disorders. 1384; 5: 143-51.

4. Sedehi M, Mehrabi Y, Kazemnejad A, Hadaegh F.
Comparison of artifitial neural network,logistic regression
and discriminant analysis methods in  prediction  of
metabolic syndrome. Iranian journal of endocrynology and
metabolism (IJEM). 2010; 11: 638-46.

5. Osborne J, Waters E. Four assumptions of multiple
regression that researchers should always test. Practical
Assessment, Research & Evaluation. 2002; 8: 1-9.

6. Maroco J, Silva D, Rodrigues A, Guerreiro M, Santana | and
Mendongca A. Data mining methods in the prediction of
Dementia: A real-data comparison of the accuracy,
sensitivity and specificity of Linear Discriminant Analysis,
Logistic Regression, Neural Networks, Support Vector
Machines, Classification Trees and Random Forests. BMC
Research Notes 2011, 4:299.

7. Mehrabi Y, Khadem-Maboudi A, Sarbakhsh P and Hadaegh
F. Prediction of Diabetes Using Logic Regression. Iranian
Journal of Endocrinology and Metabolism. 2010; 12: 16-24.

8. Press SJ, Wilson S. Choosing between logistic regression and
discriminant analysis. Journal of the American Statistical
Association. 1978; 699-705.

9. Pohar M, Blas M and Turk S. Comparison of logistic
regression and linear discriminant analysis: a simulation

p> 4z, Gluand anls pe a5 0l el L plg e
Oy daler G055 prd (gjlulos

@'é}ﬁgﬁﬁ

Silg b Dlado S e 5l aS adils e @Y 053 (W)

&b
study. Metodolski Zvezki. 2004; 1: 143-61.

10. Antonogeorgos G, Panagiotakos DB, Priftis KN and Tzonou
A. Logistic regression and linear discriminant analyses in
evaluating factors associated with asthma prevalence among
10-to 12-years-old children: divergence and similarity of the
two statistical methods. International Journal of Pediatrics.
Volume 2009, Article ID 952042, 6 pages.

11. Worth AP, Cronin MTD. The use of discriminant analysis,
logistic regression and classification tree analysis in the
development of classification models for human health
effects. Journal of Molecular Structure: THEOCHEM. 2003;
622: 97-111.

12. Peng CYJ, Lee KL and Ingersoll GM. An introduction to
logistic regression analysis and reporting. The Journal of
Educational Research. 2002; 96: 3-14.

13. Harris DV, Pan G. Mineral favorability mapping: a
comparison of artificial neural networks, logistic regression,
and discriminant analysis. Natural Resources Research 1999;
8: 93-109.

14. Balakrishnama S, Ganapathiraju A. Llinear discriminant
analysis-a brief tutorial. Institute for Signal and information
Processing. 1998

15. AbdolmalekiP, Yarmohammadi M and Gity M. Comparison
of logistic regression and neural network models in
predicting the outcome of biopsy in breast cancer from MRI
findings. Iranian Journal of Radiation Research. 2004; 1:
217-28.

16. Makian N, Almodaresi M, Karimi T. Comparison of artificial
neural network models with logistic regression and
discriminant analysis methods in predict of Companies
Bankruptcy. Journal of Economic Research. 1389; 10: 141-
61.


https://journals.tums.ac.ir/irje/article-1-5442-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-01 ]

Iranian Journal of Epidemiology 2015; 11(3): 62-69.

Comparison of Logistic Regression and Discriminant

Analysis in Predicting Type 2 Diabetes

Aram Ahmadi M1, Bahrampour A2

1- Department of Biostatistics and Epidemiology, Faculty of Health, kerman University of Medical Sciences, kerman, Iran

2-Research Center for Modeling in Health, Institue for Future Studies in Health, Department of Biostatistics and Epidemiology, Faculty of
Health, Kerman University of Medical Sciences, Kerman, Iran

Corresponding author: Bahrampour A, abahrampour@yahoo.com

Background and Objectives: Diabetes is a chronic and common metabolic disease which has no curative
treatment. Logistic regression (LR) is a statistical model for the analysis and prediction in multivariate statistical
techniques. Discriminant analysis is a method for separating observations in terms of dependent variable levels
which can allocate any new observation after making discriminating functions. The aim of this study was to
compare and determine the effective variables in type 2 diabetes.

Methods: The data included 5357 persons obtained through a cohort study in Kerman, southeastern Iran, in
2009-11. Diabetes was considered the response variable. The independent variables after deleting colinearity
and correlated variables included height, waist circumference, age, gender, occupation, education, drugs, systolic
blood pressure, HDL, LDL, drug abuse, activities, and triglyceride. Sensitivity, specificity, accuracy, and ROC curve
were applied for determining and comparing the prediction power of the models.

Results: The results in the reduced model with extracted significant variables from the full model, the sensitivity of
the LR model and DA was 74% and 22.4%, the specificity of the LR model and DA was 71.1 % and 95.4 %, the
prediction accuracy of the LR model and DA was 71.5% and 85.3%, and the ROC curve of the LR model and DA
was 80.3% and 80.1%, respectively . Simulation showed the sensitivity, specificity, accuracy, and ROC curve was
99.18%, 98.49%, 98.59%, and 99.9% for the LR model and 92.62%, 99.19%, 98.26%, and 99.56% for DA,
respectively.

Conclusion: The results showed that the risk factors of diabetes in the logistic regression reduced model were
waist circumference, age, gender, LDL level, systolic pressure, and drugs. Also, the sensitivity of the LR model was
more than DA while DA had a higher specificity and prediction accuracy. Comparison of the ROC curve showed
that the prediction estimated values were rather similar in both models, but the two models were the same
asymptofically.
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