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ABSTRACT

2

Large for gestational age (LGA) births are associated with many
maternal and perinatal complications. As overweight and obesity
are risk factors for LGA, we aimed to predict LGA in overweight
and obese women at approximately 20 gestational weeks, so that
we can identify women at risk of LGA early to allow for appropriate
interventions. A random forest algorithm was applied to maternal
characteristics and blood biomarkers at baseline and 20 gestational
weeks’ ultrasound scan findings to develop a prediction model.
Here we present our preliminary results demonstrating potential
for use in clinical decision support for identifying patients early in
pregnancy at risk of an LGA birth.

This research used data collected in the PEARS study (ISRCTN
29316280), a randomized controlled trial of an antenatal behavior change intervention to prevent gestational diabetes mellitus in
overweight and obese women conducted at the National Maternity
Hospital, Dublin, Ireland [1]. We included 465 PEARS study subjects whose newborn babies’ birth weight centile are available. Of
them, 11.18% delivered a LGA infant. In order to predict LGA at
approximately 20 gestational weeks, we only included maternal
characteristics and blood biomarkers at baseline (14.89±1.65 gestational weeks), fetal biometry measured sonographically, biometric
percentiles, estimated fetal weight (at the time of the scan) and
percentile at approximately 20 gestational weeks, as predictors.
After dropping predictors with missing rate above 20% and imputing missing values in the other predictors with median (numerical) and mode (categorical), the data were randomly split into
training set (75%) and test set (25%). A random forest algorithm
was applied to the training set, with five-fold cross validation to
select the optimal model using highest area under precision-recall
curve (AUC-PR) and Synthetic Minority Over-sampling Technique
(SMOTE) to balance the data. A minimum subset of predictors was
selected based on their variable importance in order to make the
model fast and easy to use.
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INTRODUCTION

Large for gestational age (LGA), commonly defined as infant’s
birth weight above 90th percentile for his/her gestational age, is an
adverse pregnancy outcome associated with many maternal and
perinatal complications [2]. Currently, most published models for
the prediction of LGA are focused on the late stages of pregnancy
(26 – 37 weeks). Therefore, we aimed to develop a prediction model
for LGA at approximately 20 weeks of gestation, in a high risk
group of overweight and obese women when the size of the fetus is
small and it is early enough to allow interventions to prevent LGA.
We developed our model to be easy to use in a clinical setting to
help clinicians screening for LGA births in early pregnancy.
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METHOD

RESULT AND DISCUSSION

Evaluated on the test set, the model achieved AUC-PR of 0.27 and
area under receiver operating characteristic curve (AUC-ROC) of
0.77. At the false positive rate of 5% and 10%, the model achieved
sensitivity of 0.31 and 0.38 respectively.
These preliminary results show the potential of applying machine learning in identifying women at risk of LGA in a clinical
setting. Further research will be conducted on the selection of features and model validation in other populations.
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