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Abstract

Background: Birth weight is probably the most important factffecting neonatal mortality and
morbidity. Compared with normal weight infants, kavth-weight (LBW) infants may be more at
risk for many health problems. The prediction of lbirth weight is important as it may cause mental
and physical health problems in childhood and adoltl. We assessed a computer-aided diagnosis
system to classify infants to low or normal birtkight categories.

Methods: In the present study, the association betweerothdirth weight and the intake of about 40
types of macro- and micronutrients during the figgt Tr), second ¢ Tr.) and third (3 Tr.)
trimesters was assessed based on demographic@oduetive characteristics, physical activity and
nutrients intake in pregnant women. The datased usehis study contained 526 pregnant women
with 95 input features. The used classifiers weidelrest Neighbors (kNN), Probabilistic Neural
Network (PNN), and two Adaptive Neuro-Fuzzy Classg# (ANFC-SCG: Scaled Conjugate Gradient,
ANFC-LHs: Linguistic Hedges). Also, sequential f&at selection (FS) was applied on the low birth
weight risk factors to reduce the feature space.

Findings: The accuracy of the classifiers KNN, PNN, ANFC-Sa& ANFC-LHs were 48%, 50%,
50% and 50% without feature selection and 93%, 88%® and 83% with feature selection,
respectively.

Conclusion: Among the tested classifiers, the statistical poaed type | erroro) of the best
configuration (FS-kNN; k= 3) were 96% and 0.10 in the Leave-One-Out vabdaframework,
showing that the proposed diagnosis system iscélilyi reliable. Also, using Leave-One-Out cross-
validation, the guarding against Type Il error vgaanted.

Keywords: Computer-aided medical diagnosis, Leave-one-ooscivalidation, Low birth weight,
Sequential feature selection
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