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Prediction of fetal chromosomal abnormalities based on Logistic regression
model and chi-squared automatic interaction detector decision tree model

YANG Rong, LUO Xiaoyong, LI Tao
Department of Ultrasound, Daping Hospital , Army Military Medical University , Chongqing 400042, China

ABSTRACT Objective To explore the predictive value of fetal chromosomal abnormalities by Logistic regression
model and chi—squared automatic interaction detector (CHAID) decision tree model, and to analyze the influencing factors of
fetal chromosomal abnormalities. Methods The data of 642 singleton pregnant women with 10 common positive ultrasound soft
markers and amniocentesis results were retrospectively analyzed, fetal chromosomal abnormalities as the dependent variables
and ultrasound soft marker as independent variables to establish Logistic regression model and CHAID decision tree model , the
influence factors affecting fetal chromosomal abnormalities were screened. Receiver operating characteristic (ROC) curve was
drawn to analyze the predictive value of the two models for fetal chromosomal abnormalities. Results  The univariate Logistic
regression model showed that the nuchal transluency (NT) thickening, nasal bone loss, and lateral ventricle widening were
influence factors for fetal chromosomal abnormalities (OR=4.942,2.558,2.463, all P<0.05).Multivariate Logistic regression
analysis were used to screen NT thickening (OR=7.511, P<0.05) , nasal bone loss (OR=4.819, P<0.05) and lateral ventricle
widening (OR=4.789, P<0.05) for fitting the regression model. The regression equation was obtained: Y=-2.888+2.016xXNT
thickening+1.572xnasal bone loss+1.566Xlateral ventricle widening.The CHAID decision tree model showed that NT thickening

and nasal bone loss were the influencing factors for fetal chromosomal abnormalities.ROC curve analysis showed that the area of
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the Logistic regression model was higher than that of the CHAID decision tree model (0.712 vs. 0.675) ,the difference was statistically

significant (£=2.267, P<0.05).Conclusion

Logistic regression model and CHAID decision tree model have certain predictive

value for fetal chromosomal abnormalities ,and the Logistic regression model is better than the CHAID decision tree model.

KEY WORDS  Logistic regression model ; Chi-squared automatic interaction detector decision tree model ; Chromosomal

abnormality, fetus ; Ultrasound soft marker
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