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Our Project
Create a model to extract how 
much an infant eats in a day 
from EHRs
Why is this a difficult question to answer?

Free text data format makes it hard to 
extract the answer across thousands of electronic 
charts 3



Novel method use of computer science in medicine 

◎ Innovation driven by data format
◎ Why use a neural network?
○ State of the art for analyzing in-text 

data
◎ Possibility to use method to 

address other questions
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◎ Obstacle to studying diet
○ Tracking methods are non-

uniform, no standardization
○ Free text format (think incentives)
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The Goal of Our Project
◎ Develop a model
○ Measuring success: surpass loss values from other 

model attempts
○ Benchmark = prior research

◎ Two types of problems (discrete vs continuous 
prediction output)
◎ Classification: Identify type of milk 

○ Two options (breastmilk vs formula) → discrete
◎ Regression: Identify how much milk per day

○ Endless options (maybe 22, 22.3, or 30.7 oz) → continuous

8



Big Picture
Health outcomes 
are determined by 
infant health

Early life factors affect late-life outcomes...
Childhood socioeconomic status and 

mortality
Pollution and earnings
...Health outcomes determined by infant 

diet
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How much do 
infants eat and why 
does it matter?



Data
CHOP Electronic Health Records
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The Data Sample

◎ Total size of the data is ~100,000
○ Random sample selected to be tested in program

◎ Population ＜1 years old

◎ M/F ratio approximately reflects the population (50.5/49.5%)

◎ Well-baby visits only → No hospitalizations or illnesses, etc.

◎ Question: “how much does the baby eat in a day”
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Electronic Health Records
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◎ EHR data from chop
◎ Trained our models on fake data
○ Dr. Bean runs them for us 

◎ Type: Free form text 
○ Validated by hand



Format of Data
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Column1 Column2 Column3

Sentence Number of ounces of milk 
consumed in a day

1 if the diet was breastmilk
0 if the diet was not

2 oz breastmilk every 3 hours 16 oz 1

4 oz formula every 2 hours 48 oz 0



Methods
Recurrent and Convolutional 
Neural Networks
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What is a Neural Network?

Input layer:
Observations
Hidden layer:
Recognizes patterns
Output layer:
A prediction or 
classification
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Machine Learning tool: learns from past 
experiences to perform a classification or 
prediction task from input data



What is a Neural Network?
Input layer:
A sentence from a CHOP 
electronic  health 
record
Hidden layer:
Uses mathematical 
functions to identify 
trends in and assign 
weights to each input
Output layer:
Daily number of ounces 
of milk drunk by an 
infant
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The goal: classify or predict from 
input data
How we did it: manipulate hidden 
layers
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Neural 
Network

Convolutional

Neural Turing 
Machine

And more!

Generative 
Adversarial

Recurrent
Subtypes of 

Neural Networks
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Neural 
Network

Recurrent

Subtypes of Neural Networks: RNNs

Useful for series (when sequence matters)

Speech recognition, 
human action 
recognition



19

Subtypes of RNN types
Key to Recurrent Neural Networks: Memory of previous action affects current choice

Foreign 
language 

translation

Foreign language bulk 
sentence translationNo RNN Image to image 

caption

Words to 
number (oz 

milk)
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Neural 
Network

Convolutional

Subtypes of 
Neural Networks

Useful for evaluating 
hierarchical data

Image and video 
recognition, 

recommender 
systems, image 

classification, NLP, 
financial time 

series 
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Findings
Demos of our models
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RNN and CNN Perform the Same: Decreasing Error 
Between Model Prediction and Real Value

Plotting the Loss Function of the CNN 
ModelLowest MSE = 199.77 oz

Lowest MSE = 201.75 oz
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Previous Model 
(Plug in Lasso) 
versus RNN Model

Overall MSE=199.77 oz
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Overall MSE= 201.75 oz

CNN Model Predictions vs Real Value for Fake Data

Overall MSE= 199.77 oz



Conclusion
Takeaways, Next Steps
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Takeaways

◎ RNNs and CNNs are powerful predictive tools 
◎ RNN slightly outperformed CNN, however more tuning 

needs to be done
◎ These Models can be used generally for other text 

applications
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Future Directions

◎ Experiment with model architecture
○ Amount of layers (depth)
○ Amount of neurons / layer (width)

◎ Parameter tuning
◎ Different word embeddings 
◎ Other types of neural networks
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Reflections

Challenges: 
-Learning about NNs 
-Getting familiar with RNNs 
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