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Master theses on the analysis of routine data
from outpatient medical care

Abstract

In cooperation with the Institute of Family Medicine at the University of Liibeck, the Chair of
Uncertainty Quantification and Statistical Learning, Research Center for Trustworthy Data
Science and Security (UA Ruhr) and Department of Statistics (Technische Universitit
Dortmund), is looking for a master student at the end of a Statistics or Data Science studies
to write a master thesis in the context of a research project on the statistical analyses of routine
data from outpatient medical care. The methods used and potentially extended/further
developed will be at the intersection of Statistical and Machine Learning. The aim is to combine
classical tabular data (such as clinical variables) with unstructured data (such as text or images)
to better understand and predict key quantities from outpatient medical data, such as occurrence
of certain illnesses or disease events, change of physician or missed appointments.

The data

Timely secondary data analysis is still a rarity in Germany. The Institute for Family Medicine
has developed an infrastructure for the daily analysis of anonymized patient data from several
primary care practices. The data can be extracted directly from the electronic health records
(EHRs) of the participating practices. To date, there is no comparable infrastructure for the
analysis of ambulatory care data in Germany. The number of participating practices will be
increased in the coming months.

Interpretable modelling of future events in family practice using structured
and unstructured features

In addition to structured data, the EHRs from the ambulatory care providers contain a variety
of unstructured data, such as clinical notes or clinical measurements collected at irregular
intervals (e.g., laboratory tests). These data could play a critical role in predicting future events
the in primary care practices. Traditional statistical models are limited in their ability to use
such complex data for prediction task. In contrast, artificial neural networks have proven to be
very powerful, but at the cost of making it very difficult to understand how the prediction was
made (black box). This is especially important in the field of health care. The goal of a master
thesis is to develop and apply methods of interpretable artificial intelligence to the prediction
of future events in general practice (e.g., change of doctor, missed appointments, occurrence of
certain diseases or disease events) using structured and unstructured features extracted from
EHRs. The advantages of classical statistical models (interpretability) will be combined with
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those of artificial neural networks (taking into account information from unstructured and

irregularly collected data).
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Key requirements

Excellent programming skills in R and Python. Experience with tensorflow/Pytorch
desirable

Willingness to work in an interdisciplinary team and interest in both the development
and application of advanced statistical learning methods and health care

Excellent English skills

Profound experience with Latex

Interest in contributing to edge-cutting research and potential publications



