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Application of Logistic regression to explore the form and effect size of the

interaction in MDR
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[ Abstract JObjective: To explore how to use Logistic regression model to analyze the form and effect size of the gene—gene—environment
interaction after MDR analysis. Methods:Data of a case—control study which focused on the relationship of PAHs and lung cancer were
used. After the gene-gene interactions as well as the gene—environment interactions models were built by the MDR software, logistic
regression was carried out to further search the form and the effect size of the interaction as a supplement to MDR. Results:The
combination of “r,4646782*r.2158041” gene polymorphisms had the multiplication effect, and “r,4646782+1,2158041+smoking year”
had the additive effect; lung cancer risk were increased 0.097 or 0.199 times as values of the product or the additive of the interaction
terms were increased one unit,respectively. Conclusions:Our findings suggested that the logistic regression could be used as a
supplementary method after MDR to analyze the form and the effect size of the interaction.
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Balanced Accuracy:0.619 0, Testing Balanced Accuracy:0.601 3
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Training Bal.Ace.  Testing Bal.Acc.  CV Consistency

1 smoyear 0.576 8 05758 9/10
2 12158041 smoyear 0.589 8 0.5557 6/10
3 14646782 12158041 smoyear 0.6190 0.6013 10/10
4 14646782 12291635 2158041 smoyear 0.640 1 0.5555 3/10
5 14767944 12291635 17811989 12854462 smoyear 0.6827 0.549 6 5/10
6 14767944 14149239 12291635 1,7811989 12854462 smoyear 0.729 1 0.5650 710
%2 FEEH Logistic RS EIRLER(HEEZE)
Factors df Wald x P OR K H 95%CI
RERI* A Z B AETRAS B IR rA646782+%1,2158041; 1,4646782*smoyear; smoyear*r,2158041
18190845 1 0.029 1.293 (1.026, 1.629)
14646782%2158041 1 14.374 0.000 1 1.097 (1.046, 1.150)
R PHALLLE 3 A B HFAC B IR —4~ = B335 BT 1s4646782+*1s2158041 *smoyear
18190845 1 0.029 1.293 (1.026, 1.629)
14646782*1,2158041 1 14.374 0.000 1 1.097 (1.046, 1.150)
rA646782*.2158041*smoyear 1 0.074* 0.886 (0.776,1.012)
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Factors df Wald x 2 PE OR K3 95%Cl1
RSy A ZBFRMAE IR 1464678241 2158041; 4646782 +smoyear; smoyear+r,2158041

8190845 1 0.013 1.321 (1.048, 1.664)
14767944 1 0.006 1.206 (1.055, 1.379)
12158041 +smoyear 1 0.002 1.197 (1.069, 1.340)

BRI ALL b 3 A~ Z s B 1 4> = N ZE IR “rs4646782+1s2158041 +smoyear”
8190845 1 0.018 1.320 (1.048, 1.664)
r4646782+1,2158041 +smoyear 1 0.000 1 1.199 (1.099, 1.308)
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