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Abstract. Self-medication is a widespread practice throughout the world, especially
in the Syrian Arab Republic. However, if done incorrectly, this method might be
harmful. Data stream mining, which involves analyzing vast amounts of data from
multiple sources, has proven to be an effective technique for enhancing self-
medication practices. The role of data stream mining, and how it may evaluate
information from various sources like social media, electronic health records,
pharmacy sales data, sensor-based medical devices, etc. have been explored for the
research. Healthcare professionals in Syria can improve patient outcomes and safety
related to self medication by employing data stream mining to uncover important
information about patient behaviors, drug effectiveness, and adverse events. In this
paper, a strategy for generating evidence-based medical data utilizing data stream
mining techniques is suggested. Here, methods including association rule mining,
categorization, and data clustering have been described. For future progression of
this research, the information gap and other data collection-related problems need
to be resolved. The implementation demonstrates that healthcare professionals can
use a variety of data stream mining techniques to better understand drug usage
patterns and spot opportunities while also learning about the prevalence of self-
medication in different parts of the Syrian Arab Republic.

Keywords. Self-medication, data stream mining, Syria, data mining in healthcare,
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1. Introduction

By providing real-time analysis of health data that can spot changes and patterns in a
person's health, mining data streams can enhance self-medication. The term “self-
medication” is a common term in the medical field. People engage in daily self-care of
their health, and practice self-medication in the form of personal care. [1] Self-
medication has traditionally been defined as “the taking of drugs, herbs or home remedies
on one's own initiative, or on the advice of another person, without consulting a doctor.”
(2]

There are no accurate statistics about self-medication specifically for those countries
where the medical sector lacks many basic facilities to fulfill the demand of the people.
The Syrian Arab Republic is one of them. It’s difficult to identify how many people
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exercise self-medication and the consequences related to this practice. The lack of access
to the information necessary to improve “self-medication” in Syria, make it more
difficult to implement the proposed approach. For this reason, a unique method has been
created to gather the data in a continuous flow. Memory errors can be decreased and
dynamic elements of health phenomena can be better understood by combining self-
reported data with other reality mining data streams [3]. In the areas of disease risk
assessment and clinical decision support, the use of big data mining in clinical care has
been examined [4].

The use of data stream mining in self-medication practices has several benefits.
Firstly, it can help identify the most commonly used drugs and their indications, which
can aid in the development of evidence-based treatment guidelines. Secondly, it can help
healthcare providers identify potential drug interactions and side effects, which can
reduce the risk of adverse events. It also can assist healthcare professionals in identifying
individuals who are more susceptible to prescription misuse or abuse, allowing them to
take early action and minimize harm. Taking into account all of these, an effort has been
made through this research to improve the practice of self-medication in Syria.

Overall, data stream mining has the potential to revolutionize self-medication
practices in Syria and other parts of the world. By leveraging this technique, healthcare
providers can improve patient outcomes, reduce healthcare costs, and enhance the overall
quality of care.

2. Problem Statement

In Syria, the need for improved self-medication practices is particularly acute due to the
ongoing conflict and resulting healthcare system challenges. According to a study
conducted at Damascus Hospital in Syria, 67.3% of 453 adult inpatients practiced self-
medication, with analgesics, antipyretics, and antibiotics being the most commonly used
drugs [5].

Another study found that the 7-day prevalence of medicine use among Syrian adults
was 34.9%, indicating a significant percentage of individuals practicing self-medication
[6]. However, it is essential to note that self-medication with antibiotics as prophylactics
against COVID-19 has also been observed, with an estimated 19.5% of participants
engaging in this practice [7]. These findings suggest that self-medication is widespread
in Syria and highlight the need for further investigation to control its risks, such as
antibiotic resistance and misdiagnosis.

Therefore, the use of data stream mining could be particularly beneficial in this context.
By analyzing data from multiple sources, healthcare providers can gain a more
comprehensive understanding of drug usage patterns and identify opportunities for
intervention.

3.  Research Methodology

The information from numerous medical devices and search engines was used to
construct the dataset for this research. While different search engines are used to gather
data on self-medication activities, medical devices are utilized to collect data on vital
signs like heart rate, blood pressure, and others. Using data stream mining techniques,
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the data is gathered in real-time. The process of dataset creation and stream mining is

defined in figure 1.
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Figure 1. The process of data collection and implementation of stream mining techniques.

The collected data is preprocessed to remove any noise and outliers. This involves
data cleaning, data transformation, and data reduction techniques. We then stored the
cleaned data in a database for further analysis.

The cleaned data is analyzed using three data stream mining techniques:

e  C(Clustering,

o (lassification, and

® Association rule mining.

While classification is used to forecast the likelihood of self-medication activities
based on specific criteria, clustering is used to group similar data points together. To find
patterns and connections between self-medication practices and other factors, association
rule mining is performed.

The analysis's findings are assessed using measures for performance accuracy. By
contrasting the outcomes of the data stream mining techniques with the source data, the
evaluation will be carried out.

4. Implementation

Collected data related to self medication from various regions of Syria has been prepared
for implementing different data steaming techniques. Various search engines, such as
Google, Yandex, Yahoo, Bing, and YouTube, have been utilized for data collection.
Health-related trending topics in the Syrian Arab Republic have been examined. Then,
the topics that had the highest percentage of exploration were chosen using data stream
mining techniques described below -
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4.1 Data stream Clustering

The pre-processed data is used for applying stream clustering. It is one of the most
suitable methods for real-time data stream processing, because it can be applied with less
prior information about the data and it does not need labeled instances. [8]

A Python implementation of the data stream clustering algorithm named
"DenStream" is applied for the collected data. [9] Where micro clusters have been used.
Micro-clusters are a popular technique in stream clustering, which maintain the compact
representation of the clustering. [10]

For clustering text documents, a spherical k-means clustering algorithm is generally
used. [11] This multivariate numerical data clustering is done using a traditional
clustering method. Documents d;, are represented by feature vectors x;, clustering this
data into k groups is to minimize the function:

Zid(xi, Pc(i)) (1)
Where, p.(; is the function of centroid representing an assignment of ¢ of objects i to
cluster ids c(i) € {1,..., k} for a suitable similarity measured. [11]
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Figure 2. Random sample of potential micro-cluster using DenStream. [9]
4.2 Data classification
Data classification is the process of classifying data into appropriate groupings (or

"classes") based on shared traits, such as their degree of sensitivity, the dangers they pose,
and the compliance laws that protect them. [12]
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4.3 Association rule mining

Association rule mining (ARM) is used to define the relation between a large number of
data objects. [13]

5.  Results and Analysis

The result shows Cholera has been a health related most discussed topic for the last 12
months in the Syrian Arab Republic.

Table 1. Keywords categorization using search queries in search engines for the Damascus region in the Syrian
Arab Republic.

Keywords Total Search (Damascus)
cholera 4384
cholera symptoms 662
cholera treatments 41
cholera home remedies 33
how to treat cholera at 67
home
cholera medicine 987
cholera complications 598
cholera side effects 521

Having this in mind, these topics and questions were selected for the categorization
of the keywords of the dataset. The information is gathered for various locations of Syria
using different search engines, and then it is integrated to use data stream techniques.

The data reveals that searches for self-medication are more prevalent in the
Damascus area. Given that medical equipment was only examined from there, a variety
of data mining approaches were used. The percentage of keyword searches in figure 3 is
significantly consistent across all of Syria.
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Figure 3. An average percentage for various cholera-related keywords in the Syrian Arab Republic.

While other strategies also had an average accuracy of over 80%, the data
classification technique demonstrated an accuracy of over 85%.
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Figure 4. Average accuracy, and loss of the training and test set.

MOA (Massive online Analysis) framework has been used to evaluate methods for
mining tasks on evolving data streams over the full space only. [14] With the assistance
of around 4,000 participants over the course of 30 days, a second individual study was
conducted in the Damascus region, and the sample data was gathered while taking the
findings of the earlier studies into consideration. To assess the situation relating to
cholera self-medication, data has been gathered from various medical devices and
surveys.

The analysis of the result shows the following findings -

e  Women look for self-medication more than men.

e Patients have a true sign of eagerness in order to improve the practice.

e Proper information, guidelines, and awareness can improve this practice
rapidly among both men and women.

e [t is necessary to look for the data which are not only written in English but
also in Arabic.

e A high-quality dataset with an approach for collecting data can make the result
more accurate.

6. Conclusion

Data stream mining has become a potent tool for enhancing self-medication practices
and unearthing insightful information from a variety of healthcare data sources. The
study has shown the method's potential for detecting self-medication-related patient
behaviors, pharmacological efficacy, and adverse events in the Syrian Arab Republic.
Healthcare practitioners can create evidence-based medical data to improve patient
outcomes and safety by using techniques including association rule mining, classification,
and data clustering. To assure the efficacy and dependability of data stream mining in
healthcare, more research is necessary to address the knowledge gap and data collection-
related issues. Overall, the application of data stream mining techniques can give
healthcare practitioners a plethora of knowledge and enable them to make informed
decisions.
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