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Introduction

Alcohol use disorder (AUD) is associated with various diseases and it carries a high prevalence rate among Western populations particularly in Europe [1]. Excessive alcohol use
leads to numerous diseases such as liver cirrhosis, chronic pancreatitis, upper gastrointestinal cancers, cardiomyopathy, polyneuropathy and dementia. Alcohol is also a
contributing cause for many road accidents [2]. Recent studies have shown that among the Danish population, 20 percent are heavy drinkers and 14 percent are harmful
alcohol users [2]. This indicates that AUD may cause shorter life expectancies among the Danes when compared to the general population. From their study, Westman,
Wahlbeck [3] note that the mortality rate in Denmark was higher than other European countries with similar populations such as Sweden and Finland. Consequently, it was
deduced that approximately 5 percent of all deaths in Denmark can be attributed to alcohol use, a common scenario in most Western countries [2, 3].

AUD-associated diseases have a poor prognosis in Nordic countries like Denmark as well as other developed and under-developed countries. To overcome this, a predictive
machine learning model can be used to detect information based on the patient’s medical records. This information can offer insights into the patient's lifestyles, which affect
his/her medical conditions. Using this information, medical staff like physicians can become actively involved with their patients to understand their needs and to be able to
discuss how treatments best can be arranged for the patients. Some earlier works such as [4, 5] have considered using predictive models to detect AUD, but no prior study had
proposed or developed a machine learning model that can predict AUD by scanning through patients” data and reports which are stored in free-texts and structured fields in
Danish.

To address this gap, this study aims to develop a predictive model by using machine learning algorithms to analyse patients’ structured data and their free-text clinical reports.
This model can help medical staff members to gain a better overview of patient data by maintaining caution when the patient’s recorded data indicates a high probability of a
complex alcohol relationship. The nucleus of this proposed project will be based on two groups of patients, those who were screened and tested positive for AUD and those
who were tested negative. The project is developed from an ongoing study called Relay [6] which systematically collects data on diet, smoking, alcohol, and exercise from more
than 5,000 patients in selected somatic wards at Odense University Hospital.

Aim

The primary aim of this project is to improve patient treatment by developing a
predictive model that can read medical records in hospital information systems
thereby, allowing health or medical staff members to suggest a better treatment
for their patients. This kind of support can help the staff to utilise the
information, which are extracted from the huge amount of compiled data kept in
the electronic system of the patient’s record. The model is expected to be able to
read both the numerical data (test results, etc.) as well as the free-text data.

Objective

The core objectives of this research are:
To improve the usability of data collected in the electronic patient record
systems which are essential for patient treatment (and prognosis).
To develop a predictive model which can indicate AUD.
To evaluate the developed model in order to assess efficacy as well as societal
cost impacts and other factors.

Methodology

()

The research methodology proposed for this study encompasses five phases:

i. Data collection: Based on an ongoing study [6] that systematically collects data on diet, smoking, alcohol, and exercise from more than 5,000 patients in selected somatic
wards at Odense University Hospital.
Pre-processing: The phase of removing meaningless data from the collected dataset.

iii. Feature engineering: The heart of this study in which the discriminative features will be designed so as to predict AUD. The feature engineering phase will also comprise
three sub-steps including feature extraction, feature representation, and feature selection.

iv. Classification model development: Supervised machine learning based algorithms including generative and discriminative supervised machine learning based algorithms
will be used to build the AUD prediction model.
Classification model evaluation: Performance metrics including precision, recall, F-measure, and accuracy will be applied to evaluate the classification model.
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