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Araek Tashkandia,1,∗, Ingmar Wiesea, Lena Wiesea

aGeorg-August-University Goettingen, Institute of Computer Science, Goldschmidtstr. 7, 37077 Goettingen,
Germany.

Abstract

Patient similarity analysis is a precondition to apply machine learning technology on medical data.
In this sense, patient similarity analysis harnesses the information wealth of electronic medical
records (EMRs) to support medical decision making. A pairwise similarity computation can be
used as the basis for personalized health prediction. With n patients the amount of

(
n
2

)
similarity

calculations is required. Thus, analyzing patient similarity leads to data explosion when exploiting
big data. By increasing the data size the computational burden of this analysis increases. A real-
life medical application may exceed the limits of current hardware in a fairly short amount of time.
Finding ways to optimize patient similarity analysis and handling this data explosion is the topic
of this paper.

Current implementations for patient similarity analysis require their users to have knowledge
of complex data analysis tools. Moreover, data pre-processing and analysis are performed in syn-
thetic conditions: the data are extracted from the EMR database and then the data preparation
and analysis are processed in external tools. After all of this effort the users might not experi-
ence a superior performance of the patient similarity analysis. We propose methods to optimize
the patient similarity analysis in order to make it scalable to big data. Our method was tested
against two real datasets and a low execution time was accomplished. Our result hence benefits a
comprehensive medical decision support system. Moreover, our implementation comprises a bal-
ance between performance and applicability: the majority of the workload is processed within a
database management system to enable a direct implementation on an EMR database.
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1. Introduction

The increasing amount and scale of available electronic medical records (EMRs) raises the in-
terest to gain valuable knowledge from them. Knowledge discovered from EMRs can favor patients
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