Prediction of Gestational Diabetes Mellitus in Overweight and Obese
Caucasian Women using Machine Learning

Yuhan Du, Fionnuala M McAuliffe, Catherine Mooney
University College Dublin, Dublin, Ireland.

Abstract

Purpose: predict gestational diabetes mellitus (GDM) in overweight

and obese Caucasian women

Method: apply machine learning on PEARS dataset

Results: a support vector machine with polynomial kernel that is able

to identify 44% and 67% of GDM women in early second

trimester at 5% and 10% false positive rate respectively

Introduction

Gestational Diabetes Mellitus (GDM):

Glucose intolerance of varying degrees of severity with onset or
first recognition during pregnancy

Affects 12.8% pregnant women in Ireland (2006-2009)

Linked to gestational hypertension, polyhydramnios, Caesarean
section, premature delivery, macrosomia, large for gestational
age, neonatal intensive care unit admission...

Increases In risk with overweight and obesity
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Machine Learning:

Powerful data-driven approach

Expected to improve prognosis dramatically

Method

PEARS Study
n =965
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Our dataset
n =439
13.9% GDM

Preprocessing

A randomized controlled trial of an antenatal
behavior change intervention to prevent GDM in
overweight and obese women [1]

Excluded n = 126
Reasons: PEARS study
dropout / exclusion; GDM
diagnostics unavailable;
non-Caucasian

Predictors: maternal characteristics and blood
biomarkers at baseline (14.9+1.6 weeks)

Drop predictors with > 20% missing rate;
Impute missing values in the other predictors
using multiple imputation by chained equations;
Training/test set split
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Training Set
n =308 (70%)

Model Training
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Feature selection based on an ensemble of
Mann-Whitney-U test, Pearson product-
moment and Spearman rank correlation
coefficients, logistic regression, and variable
Importance measures in random forest;

Apply C5.0 decision tree, random forest,
support vector machine with linear, polynomial

& radial basis kernel:

Repeated five-fold cross-validation;
Synthetic minority over-sampling technique

Models
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Test Set
n =131 (30%)
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Results

Feature importance plot
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Results (cont.)

Performance of the models evaluated on the test set

C5.0 Decision Random SVM SVM SVM
Tree Forest Linear Polynomial Radial

AUC-PR 0.53 0.48 0.58 0.60
AUC-ROC 0.79 0.79 0.81 0.81

Performance of the SVM model with polynomial kernel

Setting Evaluation Metric
Cut-off of 0.5 Sensitivity
Cut-off of 0.5 Specificity
Cut-off of 0.5 Positive predictive value
Cut-off of 0.5 Negative predictive value
Cut-off of 0.5 Balanced accuracy

5% false positive rate Sensitivity

10% false positive rate Sensitivity

Discussion

This research explored the development of prediction models for GDM
with a novel focus on the overweight and obese Caucasian group. The
models achieved good performance, showing potential in assisting the
early prediction of GDM In a clinical setting. Further research will be
conducted on modelling remotely accessible maternal characteristics

to reduce hospital visits during the COVID-19 pandemic.
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