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ABSTRACT 
Amebiasis, caused by the parasitic protozoan 
Entamoeba histolytica, remains a global health 
issue requiring comprehensive epidemiological 
data. This study aimed to estimate prevalence, 
analyze risk factors, and identify the optimal 
Multiple Machine Learning (ML) model for 
predicting complex E. 
histolytica/dispar/moshkovskii infections in 
the Weh Island community. The 
epidemiological study applied four ML models 
and four data sampling methods, with model 
performance evaluated using standard metrics 
(AUROC, AUPRC, F1 score, accuracy). The 
results confirmed that the incidence of the 
complex amoeba infection was categorized as 
high. The DecisionTreeClassifier model 
combined with the TomekLinks sampling 
method yielded the best predictive 
performance. In conclusion, Amebiasis 
remains common in Indonesia. Hand washing 
behavior, and the source and adequacy of clean 
water correlated with infection incidence, 
though two observed negative correlations 
warrant further investigation. Given that 
morphologically identical non-pathogenic 
amoeba cannot be differentiated in this study, 
molecular-based identification methods are 
urgently needed. 
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BACKGROUND 

Entamoeba histolytica (E. histolytica), as 
the primary pathogenic agent causing amoebiasis, 
has become a significant global public health issue 
due to its association with high morbidity and 
mortality rates. The death toll from this disease 
ranks third highest, following malaria and 
schistosomiasis. (1) (2) Moreover, this intestinal 
protozoan parasite is also categorized as one of the 
priority biological defense pathogenic parasite 
agents in category B, meaning an agent that can 
infect many people through water and/or food and 
has the potential to be used as a biological weapon 
(3) Mechanical vectors such as flies and direct 
contact during oro-anal or ano-genital sexual 
activities are other transmission routes that have 
been widely reported(4) (5). 

This intestinal parasite from the 
Amoebidae family has morphologically identical 
species, namely E. dispar and E. moshkovskii. 
Unlike E. histolytica, these two types of amoeba ari 
non-pathogenic and are often found together 
microscopically. Although the virulence capacity 
of E. dispar and E. moshkovskii is very different 
from E. histolytica (6) (7). However, their presence 
should be monitored because their habitat 
characteristics and modes of transmission are no 
different from E. histolytica, leading to similar risk 
factors for their transmission. Although E. 
histolytica infection in studies like this can actually 
be further traced using various other identification 
methods, the discovery of risk factors for infection 
by these identical pathogenic and non-pathogenic 
parasites needs to be explored and a valid 
instrument sought to predict the incidence of 
infection by these parasitic agents in the future 
(8)(9). 

Indonesia, as an archipelago, comprises 
many large and small islands. The islands located 
on the outermost part of Indonesia are mostly 
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small, and some of them are inhabited. One such 
small Indonesian island that directly borders the 
waters of other countries is Weh Island. This 
island, located at the westernmost point of 
Indonesia, borders the waters of India, Malaysia, 
and Thailand (9). As with other regions in 
Indonesia, the community living on Weh Island 
faces public health issues, namely the problem of 
uneven population distribution that concentrates in 
coastal areas or other strategic locations. This 
situation indirectly affects the quality of sanitation, 
enabling the spread and transmission of various 
environmentally based disease agents, one of 
which is E. histolytica. (10) (11)  

Machine learning is one of the artificial 
intelligence applications that explores the analysis 
and construction of algorithms, allowing the 
system to learn from data and make predictions or 
decisions without explicit programming. (12) (13) 
This study aims to estimate prevalence, analyze 
risk factors, and explore models within Multiple 
Machine Learning, ultimately finding an ideal 
model in predicting the incidence of complex 
Entamoeba histolytica/dispar/moshkovskii 
infection in the community of Weh Island and 
other small and outermost island communities in 
Indonesia. 

In this study, we will use four machine 
learning models and four data sampling methods. 
The dataset is divided into 10% test data and 90% 
training data. We will compare the performance of 
these models using AUROC, AUPRC, F1 score, 
accuracy, CV Mean (cross-validation average), and 
CV Std (cross-validation standard deviation) 
metrics to determine the most effective 
combination of model and sampling method(14). 
In addition, each machine learning model will also 
be trained without using data sampling methods to 
understand their basic performance.(14)(15). Thus, 
this study is expected to provide new insights into 
the best way to predict complex Entamoeba 
histolytica/dispar/moshkovskii infections, which 
can ultimately assist in the development of 
strategies for preventing and managing amebiasis 
disease. 
 
METHOD 
Type and Sample of Study  

This study is an epidemiology study that 
applies artificial intelligence applications to 
evaluate various machine learning models. The 
results of this evaluation can later be used to predict 
the incidence of complex                      Entamoeba 
histolytica/dispar/moshkovskii infections in the 
Weh Island community and future regions. The 
samples in this study are residents of Weh Island 
aged ≥ 10 years. The research respondents were 

selected through Non-probability sampling, 
amounting to 335 respondents. The inclusion 
criteria for the sample are native residents of Weh 
Island, able to communicate well, and willing to be 
research subjects. The exclusion criteria are 
samples that did not complete the entire data 
collection process. 

 
Examination and Measurement 
Sample Examination  

Stool sampling begins by providing a Stool 
Container to each respondent. The next day, the 
researcher collects the pots already filled with stool 
samples and examines them in the laboratory. 
Identification of complex Entamoeba 
histolytica/dispar/moshkovskii is done 
microscopically. This identification starts with 
screening for the presence of intestinal amoebas 
using direct examination and concentration 
techniques with formol ether or zinc sulfate 
solution.(15) (16) Samples that tested positive on 
one of these screening techniques were then made 
into dry preparations and stained with the 
Wheatley's trichrome staining technique(17) and 
the cell characteristics were subsequently 
identified to differentiate complex Entamoeba 
histolytica/dispar/moshkovskii from other 
intestinal amoebas using an Olympus Binocular 
CX 23 microscope and a Dino-Lite Series 
AM4025X digital microscope camera. 
 
Measurement of Health Behavior and 
Environmental Sanitation  

Information about prevention and control 
behavior for diseases caused by E. histolytica was 
collected using structured interview techniques. 
Meanwhile, information about the source and 
sufficiency of clean water was obtained from the 
responses of respondents or family members. 
Research data obtained from observation 
techniques are the condition of the house, family 
toilets, Waste Water Disposal Facilities (WWDF), 
and Garbage Disposal Facilities (GDF) using a 
home observation and sanitation checklist 
instrument published by the Indonesian Ministry of 
Health in 1999 and has been modified to suit this 
study. 

Data Management and Analysis Data are 
processed and analyzed using statistical and 
Machine Learning software. The Machine 
Learning dataset is divided into 10% test data and 
90% training data. This division is done to ensure 
that this Machine Learning model can learn from 
most of the data (training data) and then tested on 
previously unseen data (test data) to ensure the 
accuracy and generalizability of the model. This 
test is performed on each of the four Machine 
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Learning models and data sampling methods. In 
the next stage, each model is trained both with and 
without data sampling methods. The results of the 
training are then analyzed using metrics such as 
AUROC, AUPRC, F1 score, accuracy, CV std, and 
CV mean(18)(19). 
 
RESULTS  
Out of 335 stool samples examined, 73 samples 
(21.8%) tested positive for Entamoeba 
histolytica/dispar/moshkovskii. The infection rate 
was higher among females and adults aged 20–45 
years. Poor household sanitation, unsafe water 
sources, and inadequate handwashing practices 
were significantly associated with infection 
prevalence. Machine Learning analysis revealed 
notable differences in model performance 
depending on the sampling technique used.  
The DecisionTreeClassifier combined with 
TomekLinks achieved the highest performance 
with AUROC 0.811, AUPRC 0.687, Accuracy 
0.765, and F1 Score 0.636. This combination 
produced the most accurate and consistent 

predictions across all metrics. The bar chart 
visually   demonstrates    the   superiority   of    the 
Tree Classifier TomekLinks combination over 
other models across all performance metrics. 
The greatest differences are observed in AUROC 
and F1 Score, indicating an optimal balance 
between sensitivity and predictive 
precision.Conversely, the GaussianNB model 
performed the weakest, particularly in F1 and 
AUPRC values, reflecting its limitations in 
handling imbalanced datasets.The radar chart 
illustrates the multidimensional performance 
profile of each model, where the 
DecisionTreeClassifier curve appears the broadest 
and most stable across all metric axes. This 
suggests that the model effectively captures the 
complex and heterogeneous nature of 
epidemiological data.Overall, Machine Learning 
approaches effectively highlighted the relationship 
between environmental factors and infection risks, 
improving predictive accuracy for complex      E. 
histolytica/dispar/moshkovskii infections in small 
island communities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Performance Comparison of Machine Learning Models Using Evaluation Metrics 
 

 
DISCUSSION 
The findings indicate that the prevalence of 
complex Entamoeba 
histolytica/dispar/moshkovskii infections on Weh 
Island remains relatively high, reflecting persistent 
challenges in environmental sanitation and hygiene 
practices in small island communities. Factors such 
as unsafe water sources and inadequate 
handwashing were significantly associated with 
increased infection risk. Machine Learning 
analysis successfully identified the most effective 
predictive model. The DecisionTreeClassifier 
combined with the TomekLinks method 
outperformed other models in terms of AUROC,  

 
 
AUPRC, Accuracy, and F1 Score. Its superior 
performance may be attributed to its ability to 
handle imbalanced datasets effectively a common 
characteristic of epidemiological data from small 
populations.This ML-based approach reinforces  
the growing role of artificial intelligence in modern 
epidemiology, particularly for environmentally 
related parasitic diseases. The results highlight the 
potential for integrating surveillance data with 
computational modeling to improve early detection 
and prevention strategies for amebiasis in small 
island regions. 
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CONCLUSION  
This study concludes that the occurrence of 
complex Entamoeba histolytica/ dispar/ 
moshkovskii infection in the Weh Island 
community falls into the high category, confirming 
that this intestinal protozoan parasite infection 
remains common in Indonesia. This finding serves 
as a vital benchmark, especially considering the 
strong correlation between parasite spread and 
sanitation conditions alongside personal hygiene 
practices. In the context of artificial intelligence 
analysis, this epidemiological research 
successfully identified the DecisionTreeClassifier 
model with the TomekLinks sampling method as 
having the best predictive performance based on 
AUROC, AUPRC, and accuracy metrics. 
Nevertheless, the relatively low F1 score and high 
cross-validation standard deviation suggest room 
for further optimization. These findings offer a 
promising tool for predicting infection occurrence 
and hold significant implications for public health 
interventions in small and remote island 
communities in Indonesia. However, further 
research is required to fully confirm these results 
and explore additional risk factors. 
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