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ii- Logic regression
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i- Akaike information criterion
ii- First order markov chain dependence structure


http://ijem.sbmu.ac.ir/article-1-1527-en.html

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

Yoo HDL (ol plow 5 55 GBpmad s by OISt 5 2% e G 50

5 oS slauie sl 61,85 slasylsl 3BT 5l suline]
ik aladl A (gl it gl GISS ¢ el
Ladadls

LY RS pa 5 B YV G b yo us g Sl

NCI PSRV I S PR o> slageald (pinas

B3 ok slasals 4 (Y Jas) a5 YL Bl Gsa
bl shas S ladae (251 (2SS sawlie sl il
cued 4t ,&L ) asals Ga (Sicwsas 355158 sl 5 AIC
Ooxe padld Glsie b omaly Jlge olaalie guls
L S5 s stanlin at suliioal 5o clualie Siewls
Lo daadlbe HB aw o oBuses,d Saldcusea

"TLGS aalias ) M gio J5 ¥ 0 ouiisess puli ol 81 593 slagadlid 9 Sdluicnnes Sy Jgsa

dallias 56

P’ (D30 FYa-dadlas JB Y 4 yu pdls ol ybf aluas) e

R V36

<ofeey YV/5 + \0/5Y FE/AF = \0/V ¥A/-4 £\0/AY o
<ofeey YAV (55) Y£Y (VA/T) YYO (FA/Y) *HDL (s plaws
177 YV (AIY) Y- (A1) YV (AIY) F s Gy
< /ey VOV (¥8/4) \YY (1Y) A+ (YV/¥) ML S
- IA0 ¥\ (VY/0) Ya (\V/4) Ya (11/4) MU osa i
AR AY (Y¥/4) AV (Y4/0) VWY (YY) MU e Las
-/aV VEY (FY/4) \E- (FY/7) yTa (FY/Y) MU a e
- oY (FV/Y) LY (FV/Y) YOY(FV/Y) $(03) Caneaian

Slagine solal 53 HIP</+0 Jlagaf .wload (318 oS sla it (sl oSl Hlias alyadl 5 LaS (slauite (5l olasd (dsy0) O se 4 palie™®

s el Gle) Jsb 5o € et § wisls el calli ol Jsb Lo oS ola ite § ol

2o ool saiS unl Joua ol slasols ol sael ¥

o3 HDL il o ooas G i Jgaa ol pulesl
ook @ € i sws ZVAY Ja daallle YO 5L
olod (P<o/on) cad ¥ 5 ) 5B ) sline (g ko sne

Jous 5o 55 o oo slaawd s gy sy 5 I

THDL qelacs Us Jai o (st 53 3599 5Lopeash 905y ol 535 9 oL (530915 Y Jgaa

Laoasignl 9 JUI

e4
YV (\V/Y)
+/-
4. (YV/¥)
+/-

Yy (V)
+/-
\YF (YAY)
GT
oF (VV)
CG
AV (Y#/¥)
GA
WA (8Y)
GA
OA (VV/#)

e3
YOA (VA/Y)
A
£ (VIA)
A
£ (V)
A
Vo (BY/Y)
GG
YVY (AY/Y)
GG
V- (V)
AA
5 (VF)
AA
v (-/3)

e2
¥ (V+/¥)
+/+
YYY (V-/A)
++
Yoo (AV/Y)
+/+
YA (A/0)
TT
V()
CcC
YYY (V+/0)
GG
VY (YF)
GG
YFA (AV/0)

M
ApoE
5585
ApoAIMI1
555
ApoA1M2
555
ApoB
P55
ApoAlV
5585
ApoCIIT
555
ABCAl
555
SRB1

laads G518 (ws 0) (Sslhd @ suo 4 Lasala®


http://ijem.sbmu.ac.ir/article-1-1527-en.html

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

WY OUT oF (goslok qua il (50155 Gyl pungloytin g iyiress 32¢ isalzn Yo

6)1‘:";“ uu.al.d-/;“ Jbs‘_):alu.u‘i.ic_u.w‘&u.u‘+/+ Sy
Ll HDL fuly dass (3ils (61
Koo slaite ol sl JalS Joasd b Juo cslaciil
o0 Gldssd € Ko slauiie Hada Hu aas e Glas
Sibie S 5) aiaa by s LISLEE Ll 31 )l
oled olee (LI (YU w5 5 YU 5 550 ity
sws Apo CII 5 ApoAIMI avusi) oy cdalllas aladl
Oy e GRS L kel 3al S0 L Gl € 5 sk e
& Ju\-o BE) sad CAél:\ L;da:\.o ;._::\SJS L.)fJAT .J_}‘J HDL
O s uia gla il 51 (LIS Jold Jdlaie (S 5
L oald L YL s slad b luye .ol SRBI 5 YL
oold @ols SRBL 03 acudsse gy 50 AA Q583
Ol S aiees Guls HDL & g 50K cails gl s s 38
O sl owld cud asls maly 5y aalS A6 LS S
;UL&M < ok J_}JT_}.} Y/o- EEREN JA.A u:“ (5‘_).: Lf“~514
il oo b 4 aly Haate Jlsie olaabine wads Sl
Crwd 0 Ve VYl Jas ol (AIC) Ks(KT gL Lo

.3l

(bl il Slsie @ pa e e Y 5 Y Jao o
ot olaine SEB sadte (ol cmdls Hgda Jas oo (S
Y oonl 4 bsise sladiil .cualas HDL Gl mlace il
el sad GEHIRY Jsaa 5o Jaadl 4 Jas

ikl G Sy Gile 3 saal s & slaail
sibio S 5 S LY Jae o aan oo olas Lasuly 4 Jlam
JolEie 31 ccual Wpasi,sa s Jold LS «S uiia ¥
5 AIM2 AIMI ApoB (slaauusi, sa s o 5ol sine
iS55 (1ol 4 (50l 3l 4 4 pgda ol 4 u,ls sas SRBI
Apo 5 Apo AIM2=t/+ , SRBI=GG) : il
witeua laans oy ool 51 (ApoB= -/~ § AIMI=+/+
VIV il s (61,0 ens€3 oyl a3 053l 4y 4 S
wiieas HDL Gl s (53308 (5153 550l

W) sad baad gltue) slauaie ol Lo €Y Jus Lo
e ol 1 e 4 sah il Sikie S5 culyl
S Al ol pley Sl oo sh 4 oS walllas aladl 5B
dadlas ¥ 56 Alla g suite Jold sadua gdadl S
Soo Jalre 4 cuns dalllas ¥ 56 L0 oS e Gl 4w
w2l V/4+ 3l HDL ol o oidls puils seallhas
On e 3 ugay KL Jue (ol agu abie S5
€ il S .ol SRBI 5 ApoAIMI cucdia
b el +/4 s 4 WG] 50 APOAIMI i 5o b
o) 8 3 & e e AA Lo T SRBI &S G5
s Gl sl YYF ol el s (sl La S5
G b po Ahie oSS (Gpiaas awa HDL ol
9 APoE Gus Hladas JilEe i asay Sl Jas ol
e3 W ol «S (ol B 4K a 5480 () 4 sl APOATM2
© APOAIM2 aud ;5o s o535 5 wliews ApoE (5 )

Joldije ASyle yuany Siiulg jUALL b AW Sheis fygaiu S sladas (i ) auic:a.ud‘t-_tgsuﬁél:t—f' Joua
oley Jgbo s HDL (s lacs (5 9 Lapaussd ) 9o oy Jallio &0l 550 (o 53 61 2

.u:-e é#t-e‘s Ol g2 asls) ! luas . L u*."“' s ' Y Ske g5 Js
Feaaly e Colaaliio (AIC) Jas 740 Glisabs) dlots
DS F L alie GV Jae
Y/\ ARE-LVAN XYY (or 5 YI9Y) 3 SRBI=GG) :Jy! dhie S 5
(ApoB=-/- 5 Apo AIM1=+/+ 4 Apo AIM2=+/+
ke # b il ST Jae
V/A- (VoY 5 Y/YF) Koo slajls & o dalllas Y 56 i) it oS 5
Y/Yo \ - YAIAR YIYZ (VO 5 Y/YA) (SRBI£AA) 5 (0,5 cuwdias L APOATMI=H/1) 10 50 Abis (S 53
\E (VA 5 YIYF) (ApoAIM2=+/+ 5 ApOE=€3) :a you Alia (oS 53
DI A L iie oS5 Y e
YINA (V0N 5 Y/¥A) (T S50 o508l 5 Wb o yeanlg 53) o) (Ao S 53
/o Voo VY YIY- (VVV 5 Y/A4) (Apo L Apo CIIIZCC) 5 aalias ¥ 3 p 93 (ilio S 5

YA (/Y0 5 +/08)

AIMI1AH+
SRBI=AA L (450 i 5 Y 055 5L26) p sen ke oS5

B 5 S B me nia (e sLasite 5 Lapend s ge b Joli Annealing an, KU1 (s gatein slad T ocucal Waped s o s Joli Liss Annealing o, KUl g satoun sbss *
O A8 L w5 5 L G sa sl aalllas shhal 5B 5 Ha e cin (e slaite  Lapeusi ) s ly Jolt Annealing oi, S s satnn olad ol dalllas (152

ol YU e 50 5 YL AL


http://ijem.sbmu.ac.ir/article-1-1527-en.html

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

YOV HDL b gaw 5 55 slapmdysa sl

IS 5 s s sy 2S5

538 sl wlialie Gn (Siwly (S blad
Lasuls sl s5ige (20100 o 5o 5 Lagaald ¢l
sldie sl el o viaas il sl
Saael s @ Juao b a8l (3150 JEBI Alis &g S
sid plalis Bl o3l € wase olas Lol ol 3l
sladishy) wlsals ssap EoSadin 53 4 1, Jao (B3
e Ol g (ol sads suly las Ll @l G Jue
S el Lasols L SIS0 5 age JliEe SIS ssa
Jue (8515 s s Jae Lo O oS Blad 5 sl
ceslie (83150 5 Ll 4 a s b Galnly ol 8030 S
JlEe ol oS blat g5l (JEBI Ahis () sa S5 Jao
Lasals ol Julas glps JUEBI il ¢y sace S5 51 solited b
LB ke gladas AIC G strwlio cal o sgie
@l Jras LY Jae 4 aan o las 50 sad suls (5505
OBl 4aaB 5o 5 S AIC ghls Sse slajuiie als
Olsie 4 Jus fnl Gl b ws (A8 sladae i s 53
ST Jao oo 288 8 dalllae S slise coaTie Juo
opie W S sualdie g snd Jouad Lt alad gl
L3I HDL faly mlace b YL 5aS 550 9 YU wisen(s 53
Laia 53 Ho ials Glas blsse ol 51 o) gm0 g lu Sae
o3l 99 (l G e sSae LS ) (Sl saate wlalllas
e L ol &€ o5k & oad sualie HDL gl L
AV w3 5 S 50 se)ll Il HDL ol
S sgde saalie Jol€ Jouad b Jas so i
S Lo ol s Apo CHT Apo AIMI (slaaeusd; 5o b
O salls wad salls Koo aa b LS Ho 5 Bl S 3
3 APo AIMI b T Jaliie 31 5 iS5 0ol 5o o)y saiie
ol Lasals ol Lo 1y ooy LsSE cuasl Apo CIII
Apo CIII 5 Apo AIMI (slagiusd ) so s 3550 50 083 0
o LB L el ol s slagiassy pulad s
o0 HDL b 5 (abie chsm 4 Lapnnd ;) so
stallhe 5 ok copm & LT s (s 7 e
Jae 5 saliieal b 5L cnlsl sl led b LagT dalise <l 31
oLl 5 s swd algidny JE) ikl o sae S,
Y36 e € e Gle BlEe S5 ol Gelalys s
05 o8 = L @ sd) lie iS55 L o)l dallles
ool (Apo CIII 3 50 CC 865 L s Apo AIMI
Dbl Gulwlys wijls Gub HDL cisls gl (s i

6&)\94-@*‘%@\9&@&4.&@&&&93&&*433

s3lis

|

JMLUJ‘,J“QJ:JJJJ“):‘J

u:x::l,i: c]a.u.‘ um‘d (5‘_).} sy JJJT_).} JLASA‘ _)idl:é.o
Jao el 5 (aallles alasl 3B) oley Jslis ,s HDL
08 o s slasaiie aled oS JlEmI Elie G ga S,
Jue) wiLEl ) seaa Annealing o, I (5 satena sbas
J‘J\}A:I C)f‘ u.uLu.»‘J:\ RCIV SIS R utlfl-ﬁ:ﬁ \ J‘J\}A:t B ‘(V
HDL cials sl sad oysln Jlaal osd o sualin
boewlie juom mau Y o) 5 @ e ¥ 56 o uly
Jao 3 sael s 4 slas, gl (i 93 slaslsT
9 Ol HDL cials Jlaal gl JEn) ahie s S
ol BB L genen dallle aladl slajls

N/
B [
)
2
’i e
=
Ko
=
@)
T
'/b" L] L]
Vol Y5l ARyt
aalllas alasl 5

oudi a9l s Jlaial yiulls ds boga pe Hlagal =) Hlagad
g astlias 5L8 ¥ o HDL (s gedaca (it (sl ps

Annealing ais, 3 1) g gaticun SLAS ju oruy s 9,80
(¥ Jas)

09 BlEe @l ps sl ae ala (hasSy b0

oo sad algidy Jao 5 wo S e Jsb slasuls
3 o o Bliie Sl b soliicd TLGS (slasals
HDL gl e 555 Sbasd slasuiie s Lapaasi 3ol
oeald ladus alss o wo S plulba gl Jsb Lo
Om S aasee olan Mg olaalie Siaoly ol
5ol aeay wad (Sl ks puate Jlte olaalin
Lol Lo maly olaaline Gn @8 (Sawly ool s
Jila3 gl clie Juo 31 sulil a3l TLGS ke
L wipals Ladas ol ey wiS e anl 1, ok slasals


http://ijem.sbmu.ac.ir/article-1-1527-en.html

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

IV OLT oF (goploss oo il (corsd gl puglptio g juyiigs 222 salzn YOA

03 HDL s (555 Sdoand slaniie 5 lagnd ) sals
€ b solitad TLGS lsb lasals @l obo) Jsb
On JELEE 5 e sladlE ssas Solas laal
oo buss oS 0s 0l b 5 Olaosa b baacad ) ool
35 A Gy 508 Blad 5 0L & 50l8 sad sl
a3 Jae
Lo L OlSee mela Ghasy slacussiae )
C_::Luu:\ O X ) (5[.&?.“-35‘)\}0& slaas «< .AJ,A:\ b‘)l.j.-‘
JJ&éHDL c.laa.u_)..a_)ug_):;]u LSL“?“‘:‘:“JJ"‘LA;‘ J‘AAJL}
HDL has 55 808 S50 slassiie sl (s Ol 50

C_\.J.-‘.A.\ EN X

Ol anal 5 038 7ok slasala 51 uala Gha g5y 5905 y) JSeubpes
slails arudd salie 5 3a505008 suk psle gauSaia sy b
OIS0 55 - wa S ol eud al b aagd (Say asle
TLGS slassls oslpmn 5 calh 5o & SLS als 3l
O pd gl Jee 0 1, Slo,yss cnlp wnal oSl
LS dhiwss Giagdy ool oo sad alal ol
(IPM) (salsis (slagisls oSt o35 55 saelS asle 858 Sluulas
G | a i pelidal e G 8 ol ol ead aladl
S (Sady 50 BT ekt IPM K pe fl fass 5wl
Aol Slewyy) glaoaclus S o Kal GBT 5 se
G e s A sl bl 1 88 e Gyl luge
Come ok Gad 5o S cl () Hlel 6530 (5 paily)

il o 5 peadd 5ol 5 500500 9ad psle (seuSita oy

References

Toth PP. Cardiology patient page. The "good choles-
terol": high-density lipoprotein. Circulation 2005; 111:
e89-e91.

Daneshpour MS, Faam B, Hedayati M, Eshraghi P,
Azizi F. ApoB (Xbal) polymorphism and lipid variation
in Teharnian population. European Journal of Lipid
Science and Technology 2011; 113: 436-40.

Brown CM, Rea TJ, Hamon SC, Hixson JE, Boerwinkle
E, Clark AG, et al. The contribution of individual and
pairwise combinations of SNPs in the APOA1 and AP-
OC3 genes to interindividual HDL-C variability. J Mol
Med (Berl) 2006; 84: 561-72.

McCarthy JJ, Lehner T, Reeves C, Moliterno DJ, New-
by LK, Rogers WJ, et al. Association of genetic variants
in the HDL receptor, SR-B1, with abnormal lipids in
women with coronary artery disease. Journal of Medical
Genetics 2003; 40: 453-8.

Frikke-Schmidt R. Context-dependent and invariant ass-
ociations between APOE genotype and levels of lipopro-

APO 55 59—/ b+ S5 S5 sl oS gulil )
S 5B Lo s Apo CIIT 3 50 CC 8533 L 5 AIMI
o 780 4w 5B 0 5 ZAVY g8 56 oo PP/ aadllss
S B L3618 sanlia 5 g ol oligsa HDL

obey & Gy Bl oo HDL o s Wapcnd; go
S, Selaie glaslis, aline gl bl ju 5 wal
w5 saaldia lgie 1y HDL Lo Laaausd s ol sladslss
APO (5 58 == b +/- @i 3) Lle J3 S asghe (ol
o 5 4 (Apo CIHI 33 5o CC g3 L s AIMI
5L el oy b sl (ghyls 053 woaeal LIE 36 HDL
Ovipad s S s pase Olod Jsb 53 HDL s 5 ol
oold cand @l SRBIGS Lo AA 585 L alyil b
om B s HDL ol who il gle g5
L olase su gaub e HDL il Jlada) bes ad wuls
obdd G (GBS, 0By o s wss S YL e Hlad
:.-\-‘-:ZI‘AL\JJ%JHDLJOP
9 SlE ol cuaal G g L sala Gia g o
L) ey 4 oS lallle Lo LslE ool olauli o))
35 Bolinee Leolas 5 05 slpadssoh On
Wby b (B35 slpudssel on LB olulbd coeal
00 Wl € ud Shae JEDI Fhis g S5 Jas
waal aals oK Jdsb oladlas jo bl ol 5 Julas

teins and risk of ischemic heart disease: a review. Scand
J Clin Lab Invest Suppl 2000; 233: 3-25.

Daneshpour MS, Faam B, Mansournia MA, Hedayati M,
Halalkhor S, Mesbah-Namin SA, et al. Haplotype ana-
lysis of Apo AI-CIII-AIV gene cluster and lipids level:
Tehran Lipid and Glucose Study. Endocrine 2012; 41:
103-10.

Daneshpour M, Zarkesh M, Hedayati M, Mesbah SN,
Halalkhor S, Faam B, et al. The G360t Polymorphism in
the APO AIV Gene and its Association with Combined
HDL/LDLCholesterol Phenotype: Tehran Lipid and Gl-
ucose Study. Int J Endocrinol Metab 8: 32-8.
Daneshpour MS, Hedayati M, Eshraghi P, Azizi F.
Association of Apo E gene polymorphism with HDL le-
vel in Tehranian population. European Journal of Lipid
Science and Technology 2010; 112: 810-6.

Halalkhor S, Mesbah-Namin SA, Daneshpour MS, Hed-
ayati M, Azizi F. Association of ATP-binding cassette
transporter-Al polymorphism with apolipoprotein Al
level in Tehranian population. J Genet 2011; 90: 129-32.
Zarkesh M, Daneshpour MS, Faam B, Hedayati M,
Azizi F. Is there any association of apolipoprotein E
gene polymorphism with obesity status and lipid pro-


http://ijem.sbmu.ac.ir/article-1-1527-en.html

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

¥04  HDL jub gaw 5 55 slapmd 3ol

IS 5 s s sy 2S5

11.

12.

13.

14.

15.

16.

17.

files? Tehran Lipid and Glucose Study (TLGS). Gene
2012; 509: 282-5.

Ruczinski I, Kooperberg C, LeBlanc M. Logic Regres-
sion. Journal of Computational and Graphical Statistics
2003; 12: 475-511.

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

Sarbakhsh P, Mehrabi y, Khadem Maboudi AA, Hadae-
gh F. Logic regression and its application in predicting
diseases. Andish-ye-amari. [Research]. 2011, 16: 34-46.
[Farsi]

Azizi F, Salehi P, Etemadi A, Zahedi-Asl S. Prevalence
of metabolic syndrome in an urban population: Tehran
Lipid and Glucose Study. Diabetes Res Clin Pract 2003;
61:29-37.

Daneshpour MS, Hedayati M, Azizi M. Hepatic lipase
C-514T polymorphism and its association with high-
density lipoprotein cholesterol level in Tehran. Eur J
Cardiovasc Prev Rehabil 2006; 13: 101-3

Daneshpour MS, Hedayati M, Azizi F, Azari F, Gh-
asemi F. Association between the cholesteryl ester
transfer protein Taql polymorphism and low HDL-C
concentration in Tehran population. Iranian Journal of
Endocrinology and Metabolism 2004; 5 Suppl 4: S355-
61.

Goncalves MH, Azzalini A. Using Markov chains for
marginal modelling of binary longitudinal data in an
exact likelihood approach. Metron - International Journ-
al of Statistics 2008; 0: 157-81.

18.

19.

20.

21.

22.

23.

24.

Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour
R, Madjid M, et al. Cardiovascular risk factors in an
Iranian urban population: Tehran Lipid and Glucose
Study (Phase 1). Soz Praventivmed 2002; 47: 408-26.
Azizi F, Khalili D, Aghajani H, Esteghamati A, Hosse-
inpanah F, Delavari A, et al. Appropriate waist circum-
ference cut-off points among Iranian adults: the first
report of the Iranian National Committee of Obesity.
Arch Iran Med 2010; 13: 243-4.

Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III) final report. Circulation
2002; 106: 3143-421.

Seidell JC, Perusse L, Despres JP, Bouchard C. Waist
and hip circumferences have independent and opposite
effects on cardiovascular disease risk factors: the
Quebec Family Study. Am J Clin Nutr 2001; 74: 315-21.
Williams PT, Krauss RM, Vranizan KM, Stefanick ML,
Wood PD, Lindgren FT. Associations of lipoproteins
and apolipoproteins with gradient gel electrophoresis
estimates of high density lipoprotein subfractions in men
and women. Arterioscler Thromb 1992; 12: 332-40.
Miller M, Langenberg P, Havas S. Impact of lowering
triglycerides on raising HDL-C in hypertriglyceridemic
and non-hypertriglyceridemic subjects. Int J Cardiol
2007; 119: 192-5.

Sarbakhsh P, Mehrabi Y, Daneshpour MS, Zayeri F, Za-
rkesh M. Logic regression analysis of association of
gene polymorphisms with low HDL: Tehran Lipid and
Glucose Study. Gene 2013; 513: 278-81.


http://ijem.sbmu.ac.ir/article-1-1527-en.html

405/Iranian Journal of Endocrinology and Metabolism Vol 15 No.4 November 2013

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

Original Article

Studying the Interaction Effects of Gene Polymorphisms on
Low Level of HDL Over Time Using Transition Logic
Regression: Tehran Lipid and Glucose Study

Sarbakhsh P1, Mehrabi Y2, Daneshpour M3, Zayeri F4, Zarkesh M5, Azizi F®

Department of Statistics and Epidemiology, Faculty of Public Health, Tabriz University of Medical Sciences, &
2Department of Epidemiology, Faculty of Public Health, & *Cellular and Molecular Endocrine Research Center,
Research Institute for Endocrine Sciences, & “Proteomics Research Center, 5Cellular and Molecular
Endocrine Research Center, Research Institute for Endocrine Sciences, & éResearch Institute for Endocrine
Sciences Shahid Beheshti University of Medical Sciences, Tehran, I.R. Iran

e-mail: ymehrabi@gmail.com

Received: 06/04/2013 Accepted: 15/05/2013

Abstract

Introduction: As High-density lipoprotein (HDL) is directly associated with cardiovascular
disease, the factors affecting the levels of this fat can be effective in reducing heart diseases. In
addition to biochemical and environmental factors, genetic interactions also affect HDL level. Since
polymorphism effects can be time-dependent, study of genetic interactions on HDL over time is
important. In this study, we proposed Transition Logic Regression to analyze interactions in binary
longitudinal data and used it to investigate polymorphism interactions related to low HDL over
time. Materials and Methods: Data of 329 subjects who participated in three phases of TLGS was
analyzed using the proposed model. Results: Results showed that subjects with high triglyceride
levels and increased waist circumference have an odds ratio of 2.29 (CI95%: 1.51, 3.48) of having
low HDL. Also, being in phase 2 and being a carrier of the minor allele of ApoA1M1 or being
homozygous for the common allele of ApoClll, were associated with an increased odds of having
low HDL (OR= 2.30, CI95%: 1.77, 2.99). The odds ratio for having low HDL in male subjects with
high blood pressure or being homozygous for the minor allele of SRB1 is 0.38 (Cl95%: 0.25,0.59).
Conclusions: Considering the identification of gene interactions in genetic studies and their
importance over time, Transition Logic Regression was introduced and used to find gene
interactions influencing low HDL over time and the most important models for gene interactions
were identified.
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