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With the introduction of electronic medical records, a large amount of patients’ medical data has been

available. An actual problem in this domain is to perform reverse engineering of the medical treatment
process to highlight medical pathways typically adopted for specific health conditions. This chapter
addresses the ability of sequential data mining techniques to reconstruct the actual medical pathways
followed by patients. Detected medical pathways are in the form of sets of exams frequently done together,
sequences of exam sets frequently followed by patients and frequent correlations between exam sets. The
analysis shows that the majority of the extracted pathways are consistent with the medical guidelines,

but also reveals some unexpected results, which can be useful both to enrich existing guidelines and to

improve the public sanitary service.

INTRODUCTION

Ahuge amount of medical data storing the medical
history of patients has made available in recent
years by the introduction of electronic medical
records. Datamining techniques can be profitably
exploited to support healthcare decision making,
by extracting a variety of information from these
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large medical data collections. For example, it
is possible to analyze the relationships between
medical treatment and final patient condition,
or the medical pathways frequently followed by
patients with a given disease.

Anactual problem in this domain is to perform
reverse engineering of the medical treatment
process to highlight medical pathways typically
adopted for specific health conditions, as well as
discovering deviations with respect to predefined

Copyright © 2013, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



Extraction of Medical Pathways from Electronic Patient Records

care guidelines. This information can support
healthcare organizations in improving the current
treatment process or assessing new guidelines.

Care guidelines represent standard medical
pathways that have been defined for a variety of
clinical conditions. They specify the sequence
and timing of actions necessary to provide treat-
ments to patients with optimal effectiveness and
efficiency. Sometimes care guidelines include
suggestions to treat a particular health state but
the real application depend on specific cases and
there is not a unique right guideline. Also in this
scenario it is important to extract the frequent
medical pathways to analyze the most frequent
patients’ behavior and thus measure the patients’
accessibility to the sanitary system.

The approach proposed in this chapter relies on
sequential pattern mining to analyze a collection
of patients’ medical data and extract from it the
medical pathways. The analysisis performed on the
patients’ medical treatments of a group of pregnant
women provided by a Healthcare Territorial Agency
in the Piedmont region of Italy. Sequential pattern
mining is used to reconstruct the actual diagnostic
services accessed with high frequency by patients
and even their temporal relationships. To this aim,
raw medical logs are collected, cleaned, and inte-
grated into a sequence data structure on which the
mining process takes place.

Detected medical pathways include the sets
of exams frequently done together, the sequences
of exam sets frequently followed by patients and
the frequent correlations between exam sets. Our
analysis show that the majority of the extracted
pathways are consistent with the medical guide-
lines, but also revealed some unexpected results.
For example, some important exams occur with a
lower frequency than expected, while some exams
not included in the guidelines frequently appear
in the considered medical data. These results are
useful both to enrich guidelines by considering the
exams actually done by patients and to improve
the public sanitary service by investigating causes
that lead patients to do exams privately.

BACKGROUND

The use of data mining techniques in healthcare
institutes has taken great attention due to the large
amount of generated data (Hardin, 2007). A lot of
research has been carried out for enhancing and
improving medical practices, disease management
and resource utilization.

The medical treatment relationships and
condition of a patient for a given disease can be
extracted by means of data mining techniques (Cer-
rito, 2007). The decision support tools for clinical
healthcare based on data mining techniques are
addressed in Siddiq (2009), Kazemazadeh (2006)
and Palniappan (2008). However, these works do
not exploit real datasets for experiments. In Sto-
blba (2007), data warehousing and data mining
techniques are emphasized essential to provide
evidence-based guidelines for clinicians. Health
care resources optimal utilization is focused in
Dart (2003) and Rossille (2008).

Chen (2007) presents possible side effects of
using multiple drugs during pregnancy period with
the use of association rule mining approach. The
SmartRule technique is used to mine association
rules from a saved tabular pregnancy data and
finds Maximum Frequent Itemsets (MFI) based
onuser specified minimum support threshold. The
subset of MFIs is selected with targeted attributes
by users to derive association rules for a given
support and confidence level. The author tries to
highlight and warn the drugs that may cause harm
to unborn babies.

Gosain (2009) addresses decision tree and
association rule mining techniques for finding
human immune-deficiency virus (HIV) in order
to get insight impacts in management strategies
against HIV. This work analyses a real world
dataset and investigates its association with data
stored through the antiretoviral therapy system,
which is a software developed for medical or-
ganizations. Decision tree technique identified
patterns of higher support and confidence based
on several attributes such as age, gender and
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