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i- Logic Logistic Regression
ii- Logic Regression

iii- Score function

iv- Logic Tree

douds

aasla Lo O 82 S laleniy slagslen 51 (S
Joloe ol ¥ g o cubin el Jlasea sy pold cuanl )
(Sla v 0o Wlal Y g cnbs OB Ho Slaska
@S om8 5 Wb oa b 2lie w3 (SoaSaS b (Suase
il 8 2 5 al g3 alKia oS 055 e ¢ aals gl w3
09 S adls il 0 5o Slesba Jelse slasd 4 54
pond Ghalsal LusSie L8 ebs Ml kA A sme
0 sla,sdS Hu o sed o Loy (gar 5o Y pss anbis
el Hlad aMel ge b ol nl daa B a5 s

sud Joad o) S 4 peloa SR 50 Y psh cubs
slaalssl K1 & was e oL 35l pmannl aalpd 5
Sl sob 4 b paad w sl aladl (6550 sulSdny
9 S U dau, 5Ty el sl aalsa il
Ouoalie YV 51 G 0 Loo 5o Bbu wlL8) slaas Y0 Jlu
Yoo Jla s la bo olaad sl s g0 slaad () 4S ays L8
by Ml was oylee S ol (Cpinan o aalea
Sesyee oS 4 &S sl s Jla Ho slassaS 4 b e
s 5o cuba pand 5o 1 GlalB8) Gostdns Glesla
S Ko 50 g 5 sdae sudd Loadls dalA VY-
Jolse nla 5 (Bla pond G581 &by b, i3S (pl aose
5 b psaolas wile 581y e glagslan Slasba
Oloie o Ws el 5o € ol sad o o A
Vet eubio Som 4 base SAldcu delse G s
Talsad calis

pladl S nlis Ss o8 35e Slusba Jelse walis
lola 5o 50 anba 5 oSy el 6l ol
GalS &l Slusbd Jolse ool oo L2alS oS |y el
ldabae 8L Olee Gol Lo ek aalsa cubs o £
MWl b LT b, a5 slasba Jolse 31 Guad sl
el Ol sl yd caaal Il eubis 4

wolan o) pelaial 5 58 b s cuntl © v b
anbis €S gl sha (asme o ol plulbid a3
swoiy @l gouie gladallbe (o 5SE cul o ggdio
sad aladl wsa go 5ol sladas S saliind b cubis 555
Slasba Jolse sand Jals & Ladallle ol Lo s cassl

kol gl il has lluia sladus o wenbis S5 40 S350


https://ijem.sbmu.ac.ir/article-1-962-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-14 ]

1A Cudgos /o) L;ajlm.«f' ‘/,.swj/j) $es30  Olyl paugdgilio 9 jyyi19)3 32£ 150d20 \A

S0 51 58 V00 slass s aseladl b 4 \YAS s
() 5B) wa S eSHa o 5 ol WY sdibie Jl ¥ (YL
Sseans] slallas «€ wad dalllae ¥ 36 a)ly ol 3l (Gupe
o Ol as llalas 5 oA Sas caud go Jold
5 ey 0Ll W WAY Hased 5o g ad pad VWA
A sil B 5 g WWAY Jlo ) 4S o sen 56 o ,AY0
Gobos b i sl o 5a w8 4$ gal sl TS lay el
Yoo Ol i el w8 b il s 5o a S ke VP
SBras cubs as ool boaials Sl e 5o a Sk
faad 488l Hu be olsie 4 wis S e

S ams a8 0 Sl Yo (YL 0,8 AYYY G
U glassls € SlS L S 56 b ol 8 sl IS
saiaS (gaala b L8 FYO 5 (L FAN) 0ot s ea e Lol S
wle 8L Abusae 0,8 OWWY el ge L Bab ) eand
Slse el 55Ky e sl Lo BT AV sgua &S
028 S5 5L o oS wd 3] uldl 4 s 4 ) waa
obs 98 Olse 4 ¥ L Y56 Ll By s by
alydl 51 o ss 58 YYO ulLdl cul slaas wileads suls LeuadS
o8 YIY coulis woas 0550 YYO 51 5 58 YTV (b st
VOYY g sane 500 ss la 1y (o sn 3550 (slasadie alad
Wk bl Jalad syl L&

S8 ks saole Gl 5y e wHose slaite
0 Hlaska Jolge i a3 pulial s (dalllas S 5B 5u0le)
B S (4,5 /0ol Sl Jole) illa 5o slaysiis
(V dssa)

Olase 5 0L slagaals © by ladawlie ¢l
mohny ¢l ad saliiul (A Hadae 5 (S5 slagsedl )
Ssn @B b Gilie G S) ) anbs 4 M) cans
Sl &V Ghanl goslel (o] Lo «S wid solitel " Situal
oSO8 4 b Jae glasiie ad s Olied w0
4 Oipad ad o, 05 Greedy s Annealing slaasy , <II
stae ol Jas pud ansln G o) olaal ke
Tkl [lael By @ e slassie 5 ikie LS

iii- Logistic Link function
iv- Deviance
v- Cross Validation Test
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i- Single Nucleotide Polymorphisms
ii- Tehran Lipid and Glucose Study
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Abstract

Introduction: Detection of population at risk of type Il diabetes, as a multi-factorial disease, is an
important issue because of its individual and social impacts. To date, several studies have been
conducted to predict the incidence of diabetes, using different statistical methods. However,
despite its clinical importance, it is highly difficult to consider all interactions among risk factors,
in ordinary statistical models. This study aimed to extract appropriate logic combination of type 2
diabetes risk factors employing the recently introduced method, Logic regression. Materials and
Methods: The study population was selected from a cohort of the Tehran Lipid and Glucose Study
(TLGS). Data for 3523 participants, aged 20 years and over (57.8% female and 42.2% male) were
entered into analysis, for which logistic logic regression method was used. The model parameters
were estimated using the Annealing algorithm. To avoid overestimation, the optimal number of
logic combinations was determined by the cross-validation method. Deviance, sensitivity and
specificity measures were computed to evaluate the logic model and its comparison to ordinary
logistic regression; the latter accommodated only the main effects. The prediction power of the two
models was compared by Area under ROC curve. R software version 2.8.1 was employed for
analyses. Results: Logistic logic regression with the 4 Boolean combination including 5 variables
was fitted using the Annealing algorithm and resulted in in deviance of 1203.30. This model had
better fit compared to other logic models and also ordinary logistic regression with forward
procedure (deviance=1206.88). The Boolean combination of the above model included impaired
fasting glucose (OR=5.53, 95%Cl: 4.03-7.59), IGT (OR=5.54, 95%CIl: 3.96-7.49), family history of
diabetes (OR=1.89, 95%Cl: 1.38-2.63), and interaction of high triglycerides or abnormal waist
circumference (OR=2.4, 95%CI: 1.73-3.32); all p-values <0.001. The area under ROC curve for the
model was 0.843 (95%CI: 0.813-0.874). Conclusion: This study showed that the logic regression as
a newly introduced method has the ability of recognizing and modelling the interactions between
different risk factors. Therefore, it is recommended as an appropriate tool for screening of the
multi-factorial diseases such as diabetes.

Keywords: Logic regression, Diabetes, Interaction effects, Prediction of incidence,
Boolean logic, Simulated annealing
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