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Outline

• Acute Myocardial Infarction and Heart Failure

• Clinical Outcomes Research in Acute Myocardial Infarction 
Procedures

• Small Data from Big Data for Remote Sensing
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NSF ERC
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Systems for Personal IOT

Sensors

Data Storage and Analytics

Use machine learning models on clinical data to inspire new 
sensing modalities.

Use personalized data to understand and update models in real-
time
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Acute Myocardial Infarction 
and Heart Failure

• Dharmajan et al. 2015 showed 
the relative risk for readmission 
and mortality for a year after 
hospitalization [1]

• Still, trials that aim to reduce 
Heart Failure readmissions have 
been relatively unsuccessful 
(Tele-HF, Beat-HF) [2][3]

• Big Data/Machine Learning 
models have modest accuracy in 
predicting readmissions [4]
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(Dharmajan et al. 2015) [1]



Readmission Modeling
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(Mortazavi et al 2016) [4]



Heart Failure and Readmissions

• High Readmission rates impose a tremendous 
burden on patients and healthcare systems. [5]

• Modeling of recovery has been challenging. [6]

• Cardiac rehabilitation programs have shown promise 
but low adherence

– Limited program availability, cost of attending, cost of 
transportation all impact performance [7][8]

– Home-based program too hard to follow, or approximate 
too much and lose individual feedback and engagement 
[9][10]
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End-to-end systems

• Start with fit patient trending to unfit

• Unfit patient trending to heart attack

• Heart attack causing damage to the heart 
muscle

• Heart attack needing operation

• Post-operation recovery
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Time-Line
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(Mortazavi et al, 2017) [11]



Results
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Cardiac Rehabilitation

• Heart Rate and V02

• Exercise

• Resting Heart Rate, Respiration Rate, and 
Blood Pressure

• First: Must understand variety of 
measurements, intensities, and context the 
data is gathered in
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Smartwatch > Smartphones

13(Mortazavi et al 2015) [12]



Summarization of Data
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Important Features
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Understanding the Context
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(Solis et al, 2019, IoTDI) [13]



Deep Networks with EM
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Reducing Labeling Burden
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Activity and Context
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Questions?

• bobakm@tamu.edu
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