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ABSTRACT

This paper explores the potential of machine learning (ML) in revolutionizing the screening and prognosis of dengue
fever, a pervasive viral illness transmitted through the bite of infected mosquitoes prevalent in tropical and subtropical
areas. Historically, traditional approaches to monitoring outbreaks have been hampered by a lack of precision and
timing, creating an opportunity for machine learning to rectify datasets and uncover patterns that enhance accuracy.
The paper introduces Random Forests, Support Vector Machines, Neural Networks, and combined classification
models, along with their advantages, disadvantages, and the potential for incorporating external data such as climatic
factors, population data, real-time Twitter data, etc. The results demonstrate significant increases in accuracy from
the models, but it is clear that their applicability is contingent on localized approaches suitable for the regions. This
underscores the importance of the quality and completeness of data used in the models. Current research indicates
that data availability and the refinement of these models require a collective approach. The work underscores the
potential of ML to redefine the paradigm of outbreak management in dengue and other vector-borne diseases, offering

hope for improved public health worldwide.
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1. INTRODUCTION

Dengue fever is an acute viral disease transmitted by Aedes
mosquitoes, which affects public health, especially in tropical
and subtropical areas. Dengue fever, which causes outbreaks
in approximately 390 million people annually, imposes con-
siderable pressure on global healthcare due to its high trans-
mission level and periodically recurrent nature. It is usually
transmitted through Aedes aegypti mosquitoes, and the re-
gions with such a climate are very much at risk. The best way
to deliberately control and prevent dengue outbreaks is to
identify the carrier early and accurately forecast the outbreak
to prevent the further spread of the virus. While traditional

approaches to surveillance are helpful, they do not offer quick,
localized intelligence that could avoid complications in the
event of large epidemics, and so require superior prediction
methods [1].

In the last few years, much effort has been put into apply-
ing machine learning (ML) techniques to predict and detect
dengue disease. These algorithms can dissect complex data
using conventional statistical measures to provide inherent
and non-apparent relationships or patterns. As a result, prior
dengue cases, climate variables, population density, and other
indicators can be amalgamated to predict outbreaks using
machine learning models more accurately. This advancement
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can define new possibilities in public health management by
turning from a reactive approach to a proactive, predictive
one [2, 3].

The use of climate data, particularly temperature, humidity,
and rainfall, within model forecasts has been incredibly ef-
fective. Since Aedes mosquito breeding and activities are
influenced by climatic factors, integrating climatic param-
eters improves the model’s predictive potential. Research
has shown that employing more climate-specific models may
prove more accurate in regions such as Brazil, Peru, and
Thailand. Some of these models may work depending on
the local setting, suggesting that implementation is best done
locally instead of replicating models developed in another
context [4].

Several ML techniques studied in dengue prediction include
Random Forest, Support Vector Machines (SVM), Neural
Networks, and combinations. Random Forest has been at-
tributed to dealing well with large datasets with many features,
making it convenient to study the intricate connections be-
tween climate parameters and dengue occurrence. Blended
methods, where different machine learning approaches are
incorporated, including artificial neural networks with opti-
mization algorithms, represent a promising direction in classi-
fication accuracy improvement. These models help determine
high-risk time intervals and zones to direct the management
of available human and financial public health resources [5].

However, some issues limit the formulation of efficient pre-
dictive models for dengue. One major concern is tied to data
reliance and availability. When there is no data or insuffi-
cient data, the required predictive model is affected by poor
accuracy and performance. Further, models trained in one
geographical region may not work well in another because
climatic, demographic, and healthcare-related factors differ
between locations. Therefore, future work should integrate
new data sources, use models that consider regional char-
acteristics, and improve data quality to enhance predictive
accuracy.

2. LITERATURE REVIEW

Dengue fever is an infectious viral disease transmitted
through the bite of infected Aedes mosquitoes, focusing on
tropical and subtropical areas. Early and reliable prediction
of dengue incidence is essential in controlling the disease’s
spread. This literature considers state-of-the-art trends in
applying various machine learning approaches to predicting
the frequencies of dengue.

As explained in [8], the study bridges a significant gap in
identifying and categorizing recent emergences of dengue
fever (DF), as well as providing a distinction between DF
and dengue hemorrhagic fever (DHF). Based on microarray
technology, the study focuses on the choice of genes to im-
prove classifier performance. A hybrid model combining
artificial neural networks (ANN) with a modified cuckoo
search (MCS) algorithm was developed to classify subjects
into DF, DHF, and convalescent or standard cases. The results
proved the effectiveness of the proposed ANN-MCS model
over the traditional ANN-CS model.

Da Silva et al. [9] investigated the relationship between cli-
mate and dengue incidence by analyzing meteorological data

and dengue cases from Natal, Brazil; Iquitos, Peru; and Bar-
ranquilla, Colombia. Using Random Forest, the study ex-
amined scenarios that included dengue cases alone, climate
and dengue cases, and humidity with dengue cases. The re-
search established that the predictive capability of climatic
data is location-dependent, with humidity being a particularly
influential forecast variable.

Sebastianelli et al. [10] introduced a machine learning ensem-
ble model designed for predicting the dengue incidence rate
(DIR) in Brazil among individuals below 19 years of age. The
model uses spatial and temporal data to provide state-level
one-month-ahead DIR forecasts. The study demonstrates how
such a framework can be applied to other countries, such as
Peru, and highlights the value of public health forecasting
systems for local authorities.

Addawe et al. [11] used Random Forest, linear regression,
SVM, and gradient boosting to forecast dengue cases in
Baguio City, Philippines. Random Forest with meteorolog-
ical and temporal features achieved the best performance.
Souza et al. [12] explored manifold learning on climate data
to forecast dengue outbreaks in Brazilian cities, showing
that manifold learning can be effective for coarse outbreak
predictions.

Clinical applications have also received attention. Laoprasop-
wattana et al. [13] differentiated dengue from Chikungunya
and other acute febrile illnesses in children using blood-test in-
dicators and machine learning classifiers. Logistic regression
with second-degree polynomial terms achieved promising
ROC AUC values. Other studies have examined dengue sur-
vivability and hospital length of stay (LOS), showing that age,
gender, admission status, assisted ventilation, hemoglobin,
total leukocyte count, hematocrit, and lymphocyte count can
influence LOS [14, 15, 16].

Geographical variability is critical. Sumanasinghe et al. [17]
proposed regional dengue-incidence prediction models for
four provinces in Thailand using Support Vector Regression.
Rajendran et al. [18] used an RNN-based deep learning model
for forecasting vector-borne disease incidence and found that
RNNs performed well for dengue case forecasting. Guo et
al. [19] developed an ensemble penalized regression algo-
rithm using climate and social-media surveillance data in
Guangzhou, China, to improve timeliness and accuracy.

Further studies used Random Forest feature extraction, ANN
models, and improved metaheuristic algorithms for dengue
prediction. Daniel et al. [20] examined recurrent neural net-
works for feature extraction from dengue fever data. Raizada
etal. [21] used ANN for vector-borne disease outbreak predic-
tion. Ibrahim et al. [22] used ANN to analyze dengue fever
and dengue hemorrhagic fever, while Mustaffa et al. [23]
proposed an improved Salp Swarm Algorithm for dengue
incidence prediction.

Table | highlights the key findings of the literature review
regarding dengue fever prediction. The studies describe a
range of machine learning methods for predicting dengue
incidence. Across the research, ensemble models and deep
learning successfully classified dengue cases; regional aspects
and climatic conditions were influential features; and machine
learning showed strong potential for improving dengue pre-
vention and response.
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Table 1. Summary of Literature Review

Study Objective Methodology Key Findings
[8] Classify dengue cases into DF, DHF, Bag-of-features, ANN-MCS ANN-MCS outperforms traditional ANN-
and convalescent/standard groups CS in classification
[9] Investigate the relationship between Random Forest, meteorological data Predictive capability of climate data is
climate and dengue incidence analysis location-dependent
[10] Predict dengue incidence rate in Brazil Ensemble model with spatial and tem- The ensemble model provides accurate
poral data DIR forecasts
[11] Forecast dengue cases in Baguio City, Random Forest, linear regression, Random Forest with meteorological and
Philippines SVM, gradient boosting time features performs best
[12] Forecast dengue outbreaks in Brazil- Manifold learning, signal analysis Manifold learning is effective for coarse
ian cities dengue outbreak predictions
[13] Differentiate between dengue and ML classifiers, blood-test data L2 logistic regression achieves high classi-
Chikungunya in children fication accuracy
[14] Predict dengue disease survivability =~ Deep learning methods Deep learning methods achieve high clas-
sification accuracy
[15] Predict hospital LOS for dengue pa- Logistic regression, Random Forest Age, gender, and medical factors influence
tients LOS
[16] Predict hospital LOS for dengue pa- Logistic regression, Random Forest Logistic regression with elastic net per-
tients forms best
[17] Predict dengue incidence in Thailand ~ Support Vector Regression Regional factors influence dengue inci-
dence
[18] Forecast dengue incidence using deep RNN-based model RNN outperforms other classifiers in
learning dengue forecasting
[19] Forecast dengue outbreaks in China Ensemble penalized regression algo- EPRA provides timely and accurate fore-
rithm casts
[20] Improve feature extraction for dengue Random Forest RF-based feature extraction improves effi-
prediction ciency and accuracy
[21] Predict vector-borne disease outbreaks ~ANN algorithm ANN achieves high prediction accuracy
for Chikungunya, malaria, and dengue
[22] Predict the day of fever resolution in  ANN ANN accurately predicts the day of fever
dengue patients resolution
[23] Improve dengue incidence prediction Improved SSA algorithm (iSSA) iSSA achieves higher accuracy and faster

convergence

Specifically, this literature review explores the increasing
prominence of machine learning methods in dengue fever
studies. The reviewed studies show that applying machine
learning in dengue prediction can significantly enhance public
health interventions. Prospective studies may build upon
existing frameworks, consider more elaborate datasets, and
examine data credibility and meaningfulness issues.

3. CONCLUSION

Using machine learning algorithms for the early diagnosis and
prognosis of dengue fever is a significant innovation in the
public health approach. Since the dengue threat remains high,
especially in warm and subtropical areas, efficient and timely
prediction has never been more critical. Various examples
have shown that machine learning models help analyze big
data, providing insights into patterns that the human eye
cannot find and delivering predictions that other statistical
models may not provide.

These models enable incorporating multiple inputs such as
climatic data, demographics, and new data streams such
as micro-blogging to present a holistic view of optimizing
dengue control. The review covers Random Forests, Support
Vector Machines, hybrid methods, and ensemble techniques,
all offering different enhancements to prediction. Neverthe-

less, it is distinct that none of these models or approaches can
be used consistently across geographical contexts. Therefore,
localized data, region-specific model design, and validation
across settings are necessary.

The integration of machine learning in dengue prediction
represents a promising pathway for strengthening outbreak
preparedness and public health decision-making. Data qual-
ity, data completeness, and collaboration among researchers,
clinicians, governments, and public health agencies remain
crucial. The potential to adapt these models to other vector-
borne diseases offers a powerful tool for public health systems
worldwide.
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