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ABSTRACT: Diarrhea is one of the most common 

health ailments. An estimated 2 billion cases of 

diarrhea disease is reported every year. Developing 

nations are mostly affected with around 1.9 million 

children below the age of 5 dying of diarrhea 

annually, which is the second foremost cause of 

death in this age group. The study was carried out 

with data collected from Ladoke Akintola 

University of Technology Teaching Hospital, 

Osogbo, Nigeria. A sample data of 300 patients 

with cases of diarrhea was used. The data mining 

techniques used are the K-nearest neighbor and 

C4.5 decision tree components of WEKA. The 

result shows that the Prediction and Control of 

Chronic Diarrhea can be effectively achieved with 

C4.5 decision tree algorithm and K-nearest 

neighbor (KNN). 

KEYWORDS: Data Mining, Diarrhea, Predict, 

Algorithm 

 

I. INTRODUCTION 

Diarrhea is one of the most common 

health complaints. It ranges from a mild, temporary 

condition to an indisputable dangerous one. 

Internationally, an estimated two billion cases of 

diarrhea disease occur annually. Also, around 1.9 

million children below the age of five (5) years, 

majorly in developing nations lose their lives from 

diarrhea every year [1]. These illnesses are 

particularly dangerous for young children, who are 

more liable to dehydration and diet losses during an 

outbreak of acute diarrhea. Around 90% of all 

diarrhea-related deaths occur in children below five 

years of age living in low- and middle-income 

countries [2]. Estimates of cases of diarrhea in both 

children and adults are staggering [3]. 

Internationally, some 2-4 billion cases of diarrhea 

occur annually [4] and this overwhelming level of 

morbidity has seen little decrease during the last 

four decades [3]. Currently, less than half of all 

young children with diarrhea receive appropriate 

treatment [5], and in some low- and middle-income 

countries, the rates of appropriate case management 

are declining [6]. These scenarios are presented in a 

recent joint report by UNICEF and WHO, 

accompanied by a strategy to reduce the burden of 

diarrheal diseases [7]. Many of the risk factors for 

contracting diarrheal illnesses are associated with 

poor socioeconomic conditions, such as lacking 

access to safe water and sanitation, poor hygiene 

practices, and unsafe human waste disposal [8], [9], 

[10]. 

 

II. OVERVIEW OF DIARRHEA 
Diarrhea is characterized by abnormally loose or 

watery stools. Most cases of diarrhea are due to 

bacteria, viruses, or parasites. Digestive system 

disorders can also cause chronic diarrhea. Many 

cases of diarrhea are due to an infection in the 

gastrointestinal tract. The microbes responsible for 

this infection include: bacteria, viruses and 

parasitic organisms. Some cases of chronic diarrhea 

are called “functional” because although all the 

digestive organs appear normal, they are not 

functioning as they ideally should. In the developed 

world, irritable bowel syndrome (IBS) is the most 

common cause of functional diarrhea. IBS causes 

many symptoms, including cramping, abdominal 

pain, and altered bowel habits, which can include 

diarrhea, constipation, or both. Inflammatory bowel 

disease (IBD) is another cause of chronic diarrhea. 

IBD describes either ulcerative colitis or Crohn’s 

disease. Both conditions can also cause blood in the 

stool [11]. 

Some other major causes of chronic diarrhea 

include: 

a. Microscopic colitis: This is a persistent type of 

diarrhea that usually affects older adults. It 

develops due to inflammation and occurs often 

during the night. 

b. Malabsorptive and maldigestive diarrhea: The 

first is due to impaired nutrient absorption, and 

https://www.worldgastroenterology.org/guidelines/global-guidelines/acute-diarrhea/acute-diarrhea-english
https://www.cdc.gov/healthywater/global/diarrhea-burden.html
https://www.cdc.gov/healthywater/global/diarrhea-burden.html
https://www.worldgastroenterology.org/guidelines/global-guidelines/acute-diarrhea/acute-diarrhea-english
http://www.who.int/topics/diarrhoea/en/
https://www.medicalnewstoday.com/articles/37063.php
http://www.aafp.org/afp/2011/1115/p1119.html
http://www.aafp.org/afp/2011/1115/p1119.html
http://www.aafp.org/afp/2011/1115/p1119.html
https://www.medicalnewstoday.com/articles/150322.php
https://www.medicalnewstoday.com/articles/316395
https://www.medicalnewstoday.com/articles/316395
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the second is due to impaired digestive 

function. Celiac disease is one example. 

c. Chronic infections: A history of travel or 

antibiotic use can be clues in chronic diarrhea. 

Various bacteria and parasites can also be the 

cause. 

d. Drug-induced diarrhea: Laxatives and other 

drugs, including antibiotics, can trigger 

diarrhea. 

e. Endocrine-related causes: Sometimes, 

hormonal factors cause diarrhea. This is the 

case in Addison’s disease and carcinoid 

tumors. 

f. Cancer-related causes: Neoplastic diarrhea is 

associated with a number of gut cancers. 

 

A. Symptoms of Diarrhea 

Diarrhea refers to watery stools, but it may 

be accompanied by other symptoms. These include: 

stomach pain, abdominal cramps, bloating, weight 

loss, fever, body aches and chills. Diarrhea is also a 

symptom of other conditions, some of which can be 

serious. Other possible symptoms are: blood or pus 

in the stool, persistent vomiting and dehydration. 

 

B. Effects of Diarrhea 

Enteric pathogens can cause dehydration 

and injury to the intestines by the processes 

described above. They can also result in damaging 

effects on other body systems. Numerous long-

lasting physical complications can result from 

infectious diarrhea. For example, bacteremia can 

result from infection by Salmonella or 

Campylobacter, and hemolytic uremic syndrome 

(HUS) can follow infection by Shigella or 

enterohemorrhagic E. coli (a subset of Shiga toxin-

producing E. coli or STEC) [12]. Guillain-Barré 

syndrome, a debilitating auto-immune disorder, can 

occur subsequent to infection by Campylobacter 

jejuni [13], [14]. Reiter’s syndrome, characterized 

by arthritis, urethritis, and conjunctivitis, may 

result from or accompany infection by Salmonella, 

Campylobacter, or Shigella [15]. Studies have 

documented long-term physical and cognitive 

deficits as a result of childhood diarrhea. Growth 

shortfalls have been found in children at the age of 

seven, who had suffered from diarrhea in early 

childhood [16]. Some particular enteric pathogens, 

such as EAEC and Cryptosporidium spp., can have 

negative effects on growth even when diarrhea is 

not evident [17], [18]. Diminished cognitive 

abilities have been observed in schoolchildren at 9 

years of age who had suffered repeated episodes of 

diarrhea before the age of two [19], [20], [21], [22]. 

As illustrated by these reports, the possible effects 

of infectious diarrhea include long-lasting and 

permanent detriment, which can have immense 

impacts on people’s lives and consequently on 

society. 

 

III. RELATED WORK 

Data mining is the process of automating 

information (knowledge) discovery. Knowledge 

Discovery in Databases (KDD) is the process of 

getting high-level knowledge from low-level data. 

Data mining plays an important role in the KDD. 

Data mining is an interdisciplinary field. Its main 

aim is to uncover relationships in data and to 

predict outcomes. Researchers are trying to find 

satisfactory solutions in a reasonable time through 

search techniques as many problems are difficult to 

be solved in a feasible time by analytically [23]. 

Hence data mining got its importance. Data mining 

helps to extract patterns in the process of 

knowledge discovery in databases in which 

intelligent methods are applied. The emerging field 

of data mining promises to provide new techniques 

and intelligent tools which help the human to 

analyze and understand large bodies of data 

remains on difficult and unsolved problem. The 

common functions in current data mining practice 

include Classification, Regression, Clustering, Rule 

generation, Discovering association rules, 

summarization, dependency modeling, and 

sequence analysis. Classification is one of the 

important techniques of data mining. The input to 

the classification problem is a data-set called the 

training set having a number of attributes. The 

attributes are either continuous or categorical. Data 

mining techniques have been widely used in 

diagnostic and health care applications because of 

their predictive power. Data mining algorithms can 

learn from past examples in clinical data and model 

the oftentimes non-linear relationships between the 

independent and dependent variables. The resulting 

model represents formalized knowledge, which can 

often provide a good diagnostic opinion.  

 

A. Educational Data Mining 

TheEDMprocess converts raw data 

coming from educational systems into useful 

information that could potentially have a greater 

impact on educational research and practice'' [24]. 

Traditionally, researchers applied DM methods like 

clustering, classification, association rule mining, 

and text mining to educational context [25]. A 

survey conducted in 2007, provided a 

comprehensive resource of papers published 

between 1995 and 2005 on EDM [26]. This survey 

covers the application of DM from traditional 

educational institutions to web-based learning 

management system and intelligently adaptive 

https://www.medicalnewstoday.com/articles/38085.php
https://www.medicalnewstoday.com/articles/10278.php
https://www.medicalnewstoday.com/articles/186236
https://www.medicalnewstoday.com/info/cancer-oncology/
https://www.medicalnewstoday.com/articles/168266.php
https://www.medicalnewstoday.com/articles/249182.php
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educational hypermedia systems. In another 

prominent EDM survey [27], about 240 EDM 

sample works published between 2010 and 2013 

were analyzed. One of the key findings of this 

survey was that most of the EDM research works 

focused on three kinds of educational systems, 

namely, educational tasks, methods, and 

algorithms. Application of DM techniques to study 

on-line courses was suggested [28]. They proposed 

a non-parametric clustering technique to mine 

offline web activity data of learners. Application of 

association rules and clustering to support 

collaborative filtering for the development of more 

sensitive and effective e-learning systems was 

studied [29]. 

 

B. Clustering Algorithms 

Clustering simply means collecting and 

presenting similar data items. But what defines 

similarity? That is the key to understanding 

`clustering'. A cluster is therefore a group of items 

that are similar to each other within the group and 

dissimilar to objects belonging to other clusters. In 

statistical notation, ``clustering is the most 

important unsupervised learning algorithm'' [30]. 

Being a pre-processing algorithm in the data 

mining process, clustering can significantly reduce 

the data size to meaningful clusters that can be used 

for further data analysis. However, one must be 

careful when reducing the data size because when 

representing data in the form of fewer clusters 

typically loses certain fine details similar to lossy 

data compression. The classification of clustering 

algorithms is imprecise because several of them 

overlap with each other. In traditional terms, 

clustering techniques have broadly been classified 

into two types, hierarchical and partitional. 

 

C. Spatio-temporal data mining (STDM) 

Spatio-temporal data mining (STDM) is 

becoming growingly important in the big data era 

with the increasing availability and importance of 

large spatio-temporal datasets such as maps, virtual 

globes, remote-sensing images, the decennial 

census and GPS trajectories. STDM has broad 

applications in various domains including 

environment and climate (e.g. wind prediction and 

precipitation forecasting), public safety (e.g. crime 

prediction), intelligent transportation (e.g. traffic 

flow prediction), human mobility (e.g. human 

trajectory pattern mining), etc. Classical data 

mining techniques that are used to deal with 

transaction data or graph data often perform poorly 

when applied to spatio-temporal datasets because 

of many reasons. [31] reviewed the state-of-the-art 

in STDM research and applications, with emphasis 

placed on the data mining tasks of prediction, 

clustering and visualization for spatio-temporal 

data. [32] reviewed STDM from the computational 

perspective, and emphasized the statistical 

foundations of STDM. [33] reviewed the methods 

and applications for trajectory data mining, which 

is an important type of ST data [34] 

 

D. PyClustering 

PyClustering is an open source data 

mining library written in Python and C++ that 

provides a wide range of clustering algorithms and 

methods, including bio-inspired oscillatory 

networks. PyClustering is mostly focused on 

cluster analysis to make it more accessible and 

understandable for users [35]. 

 

e. PPDM 

Privacy-preserving data mining (PPDM) 

offers the possibility of using data mining methods 

without disclosing private information. PPDM 

approaches include data perturbation (data 

modification) [36], [37] and encryption [38]. 

Cryptographic methods are renowned for securing 

data. Literature provides many examples where 

PPDM effectively utilize cryptographic methods 

[39, [40]. 

 

f. Other Data mining progams 

Several open-source general purpose data 

mining libraries or programs have been developed 

such as Knime [41], Mahout [42], and Weka [43]. 

Although these software programs provide 

algorithms for many data mining tasks, they 

provide very few algorithms for mining frequent 

patterns in databases. Prediction and Control of 

Stroke by Data Mining is presented in [44], while 

[45] examined the analysis of Heart diseases 

Dataset using Neural Network Approach. Also the 

Diagnosis of Diabetes using Classification Mining 

Techniques was analysed in [46]. Cancer diagnosis 

using Data Mining Technology was discussed in 

[47]. 

None of the above literature addresses the 

issue of the application of data mining for 

predicting and controlling diarrhea disease. The 

aim of this research is to develop a data mining 

system for predicting and controlling the 

prevalence of chronic diarrhea using the K-nearest 

neighbor and C4.5 decision tree components of 

WEKA 3.6 software. 

 

IV. METHODOLOGY 

Pattern Classification is a two-step process 

based on a set of attributes namely assigned as 

class label and sample data. A clustering algorithm 
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which makes a model from the analysis of training 

data set of class labels and predefines concepts is 

presented in the Learning phase, while the 

classification of accuracy of the model measured 

by the use of test data is presented in the Test 

phase. To actualize the  of this research, data of 

diarrhea patients was collected from Ladoke 

Akintola University Teaching Hospital Osogbo. 

Literature on Diarrhea and Data mining was also 

studied. Because some of the collected records 

have unspecified values, the following techniques 

were used for the validation and analysis: Mean 

value of feature was used to fill theunspecified 

values; it is a method that is commonly used for 

continuous data like height and weight. Mean 

values in line was used to make sure that their class 

was equal to lines with unspecified values. It is a 

method commonly used for continuous features. 

WEKA 3.6 data mining software was used for data 

analysis, while C4.5 and the K-nearest neighbor 

algorithms were used on the data respectively. 

 
 

V.RESULTS AND ANALYSIS 

The different values of the criterions used 

for the algorithms are presented in Table 1. The 

comparisons of the criteria in the two methods are 

as in Figure 1, while the Specificity criterion is in 

Figure 2. 

                           

 
Figure 1: Comparison of the Accuracy, Sensitivity 

and Precision criteria of the C4.5 and KNN 

algorithms 

 

 

 

 

 

 

 

 

 

 
Figure 2; Comparison of specificity criteria of 

C4.5 and KNN algorithms 

 

As presented in the figures of K-nearest 

algorithm, Specificity and Precision decreased after 

K increment, and then Accuracy decreased a bit. 

Moreso, after K increment, Sensitivity increased a 

bit this indicates that the number of patients 

diagnosed with diarrhea increased but at the same 

time the false-positive patients also increased. This 

led to Precision reduction as K increased. By 

implication the C4.5 algorithm is better than the 

K-nearest neighbor algorithm in the Accuracy, 

Precision and Specificity criteria with a slight 

value. This slight difference in classification is 
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important in medical diagnosis because accurate 

prediction of illness very is germane. 

 

VI. CONCLUSION 

In this research, C4.5 decision tree 

algorithm and K-nearest neighbour have been used 

to predict diarrhea among high risk community. 

The decision-tree algorithm was used because of its 

higher accuracy. This is depicted in the efficiency 

of the Classification of the Sensitivity and 

Accuracy of the algorithms. Besides the experience 

and knowledge of medical practitioners, the use of 

Data mining techniques can also be incorporated in 

the diagnosis and management of diarrhea. This is 

a useful tool in predicting and controlling the 

prevalence of diarrhea including the chronic types. 

Future research in the area of decision support 

systems incorporating data mining techniques is 

solicited. 
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