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INTRODUCTION
Data analytics frameworks have become a key tool in discovery in public health and environmental science research, building on
recent advances in machine learning algorithms. We leverage these frameworks in the NIEHS P42 PROTECT Center.
In this poster, we present:
• Our use of Linear Correlation, Normalized Mutual Information, Logistic Regression, and Decision Trees to identify dominant factors/features
potentially responsible for the high rate of premature births in Puerto Rico.
• We discuss our customized end-to-end analytics toolchain which performs preprocessing of all PROTECT data.
• We identify top-ranked features produced by our model as potential key contributors of high preterm birth rates in Puerto Rico, as well as
the model performance across selected algorithms.

PROTECT

Data Preprocessing Toolchain

Similarity-based Missing Data Handling Algorithm

• Human subjects information - medical history, reproductive health
records, product use data surveys and birth outcomes
• Biological samples - blood, urine, hair and placental samples
• Environmental samples and measurements - soil samples, well and tap
water samples, historical Environmental Protection Agency (EPA) data,
soil samples and superfund site data

1. Transform categorical data entries to use a one-hot encoding format
2. Normalize the numerical data using sample means and variances
3. Calculate a similarity matrix sample-by-sample, based on equation on
the right side
4. Fill in missing values using the value of the same feature in its first
nearest neighbor

Data Analytics
Machine Learning Algorithms

PROTECT Database System

• Feature ranking
• Linear Correlation, Normalized Mutual Information,
and Decision Tree
• Performance evaluation
• Logistic Regression and Decision Tree

• A web-based interface for data
visualization, data query handling,
and data report generating
• A data cleaning and a database
engine to ensure the data integrity
and manage the data, respectively
• A set of utility tools for multiple
purposes, including workflow
management, data statistics and
visualization, and data processing
using machine learning algorithm

Feature Name

Description

SVHEALTH

The current health level during the second
visit.
Whether or not a pulse is reported.
Whether or not a pesticide is currently
stored in the house, during the second visit.
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Fundal Height
Whether the mother reports hearing a buzz.
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The rate of impact when changing sleep
pattern
Is there a c-section performed on at least
one of the previous pregnancies?
How long the mother lived in the current
house?
The type of pain killer used most often.
The type of the surrounding environment.
How often has the mother used insect
repellents, creams or wipes?
The number of children that are living in the
current house.
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Results

The mother’s education level.
The mother’s systolic blood pressure.
How often the patient used shaving cream.
The type of school the mother is currently
attending during the first visit.
The weight in pounds before conceiving.

Conclusion
• We present a framework used to analyze the complex
data in PROTECT to identify factors contributing to the
high rate of preterm birth in Puerto Rico
• We present a multi-stage approach to data
preprocessing
• We describe hybrid methods for feature selection and
performance evaluation

The month of the pregnancy in which
prenatal care began.
Diastolic Blood Pressure
Ultrasound estimated gestational age,
during the first visit.
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• Decision Tree with Information • Decision Tree with AUC
Gain

Reference
• From the figure above, we can
see that the Decision Tree using
the AUC (criterion) performs the
best when using 20 features.
• Even though the absolute AUC is
not very high, the relative
difference is still significant.
• We select the 20 top-ranked
features using the Decision Tree
with AUC criteria as the final
feature set, as listed in the left
table.
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