
340

Uniciencia Vol. 39(1), pp. 1-21, January-December, 2025
 www.revistas.una.ac.cr/uniciencia
 revistauniciencia@una.cr

DOI: https://dx.doi.org/10.15359/ru.39-1.19
E-ISSN: 2215-3470

CC: BY-NC-ND

Application of  the LDA Model for Topic 
Identification: A Case Study on Dengue 
Diagnosis

Aplicación del modelo de LDA para la identificación temas: Un caso aplicado 
sobre diagnóstico de dengue

Aplicação do modelo LDA para identificação de problemas: Um Caso 
Aplicado sobre Diagnóstico de Dengue

Jennyfer Portilla-Yela1*, Andrés-Felipe Palomino-Montezuma2, Diego-Fernando Manotas-Duque1, 
José-Rafael Tovar-Cuevas2

Received: Aug/19/2024 • Accepted: Mar/18/2025 • Published: Nov/30/2025

Abstract 

[Objective]: This research aimed to identify and analyze topics in the scientific literature related to dengue, 
with a focus on diagnosis, signs, and symptoms using the Latent Dirichlet Assignment (LDA) model. 
[Methodology]: Articles were collected from various databases, including VHL, Web of Science, Ovid, Scopus, 
PubMed, Health & Medical, ScienceDirect, and Google Scholar, covering 2000-2024. The search equation was 
designed using key terms such as “dengue,” “signs,” “symptoms,” and “diagnosis,” along with MeSH terms to 
ensure the inclusion of relevant articles. The LDA model was then implemented to analyze the collected articles. 
[Results]: The implementation of the LDA model identified four main themes: 1) Dengue diagnosis and 
clinical presentation, 2) Research and control interventions, 3) Severe dengue and its clinical manifestations, 
and 4) Virus detection, including dengue, zika, and chikungunya. This thematic analysis facilitated the 
organization and understanding of literature, providing an overview of the predominant themes in dengue 
research. [Conclusions]: The study’s approach not only enhanced the organization and understanding of the 
articles found but also provided insights into the predominant themes in dengue literature, which may guide 
future research and improve diagnostic and treatment strategies.
Keywords: Text mining; Statistical learning; Text processing; Text recognition; LDA Model; Dengue.
Resumen

[Objetivo]: Esta investigación tuvo como objetivo identificar y analizar temas de la literatura científica 
relacionados con el dengue, con énfasis en el diagnóstico, signos y síntomas, utilizando el Modelo de 
Asignación Latente Dirichlet (LDA). [Metodología]: Se recopilaron artículos de diversas bases de datos, 
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incluyendo BVS, Web of Science, Ovid, Scopus, PubMed, Health & Medical, ScienceDirect y Google Scholar, 
cubriendo el período de 2000 a 2024. La ecuación de búsqueda se diseñó empleando términos clave como 
“dengue”, “signos”, “síntomas” y “diagnóstico”, junto con términos MeSH para asegurar la inclusión de 
artículos relevantes. A continuación, se implementó el modelo LDA para analizar los artículos recopilados. 
[Resultados]: La implementación del modelo LDA identificó cuatro temas principales: 1) Diagnóstico 
y presentación clínica del dengue, 2) Intervenciones de investigación y control, 3) Dengue grave y sus 
manifestaciones clínicas, y 4) Detección del virus, incluyendo dengue, zika y chikungunya. Este análisis 
temático facilitó la organización y comprensión de la literatura, proporcionando una visión general de los 
temas predominantes en la investigación del dengue. [Conclusiones]: El enfoque del estudio no solo 
mejoró la organización y comprensión de los artículos encontrados, sino que, también proporcionó una 
visión de los temas predominantes en la literatura sobre el dengue, lo que puede orientar a las futuras 
investigaciones y mejorar las estrategias de diagnóstico y tratamiento.
Palabras claves: Aprendizaje estadístico; Dengue; Minería de textos; Modelo LDA; Procesamiento de 
textos; Reconocimiento de textos.
Resumo 

[Objetivo]: Esta pesquisa teve como objetivo identificar e analisar temas da literatura científica 
relacionadas à dengue, com ênfase no diagnóstico, nos sinais e nos sintomas, utilizando o Modelo de 
Alocação de Dirichlet Latente (LDA). [Metodologia]: Os artigos foram coletados de vários bancos de dados, 
incluindo BVS, Web of Science, Ovid, Scopus, PubMed, Health & Medical, ScienceDirect e Google Scholar, 
abrangendo o período de 2000 a 2024. A equação de pesquisa foi elaborada usando termos-chave como 
“dengue”, “sinais”, “sintomas” e “diagnóstico”, juntamente com termos MeSH para garantir a inclusão de 
artigos relevantes. O modelo LDA foi então implementado para analisar os artigos coletados. [Resultados]: 
A implementação do modelo LDA identificou quatro temas principais: 1) Diagnóstico e apresentação clínica 
da dengue; 2) Intervenções de pesquisa e controle; 3) Dengue grave e suas manifestações clínicas; e 4) 
Detecção de vírus, incluindo dengue, Zika e Chikungunya. Essa análise temática facilitou a organização e 
a compreensão da literatura, fornecendo uma visão geral dos temas predominantes na pesquisa sobre a 
dengue. [Conclusões]: A abordagem do estudo não apenas melhorou a organização e a compreensão 
dos artigos encontrados, mas também forneceu uma visão dos temas predominantes na literatura sobre 
dengue, o que pode orientar pesquisas futuras e melhorar as estratégias de diagnóstico e tratamento.
Palavras-chave: Mineração de texto; aprendizado estatístico; processamento de texto; reconhecimento 
de texto; modelo LDA; dengue.

Introduction

According to Luquea et al. (2021), 
technological advances and advanced search 
engines facilitate the rapid acquisition of 
information on a specific topic. However, 
access to scientific content in online data-
bases, although diverse, presents difficulties 

in synthesizing trends in scientific research 
in a particular area (Gulo & Rúbio, 2015; 
Trueba-Gómez & Estrada-Lorenzo, 2010). 
According to Asmussen and Møller (2019), 
exploratory manual reviews are character-
ized as a laborious process that requires 
considerable time and is limited by the 
available processing capacity, leading to a 
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2013), speeches (Quinn et al., 2010) and, in 
one case, videos (Baum, 2012). The applica-
tion of the LDA model in medical research 
is demonstrated in several studies. For ex-
ample, Sahria and Fudholi (2020) employed 
it to analyze themes in Indonesian health 
research. The authors applied the model to 
analyze news headlines over eight months 
of the COVID-19 pandemic; Luquea et al. 
(2021) used a similar approach to examine 
patterns in COVID-19 scientific research 
from abstracts published in PubMed during 
the first half of 2020. Another example is the 
study by Rojas (2022) on cervical cancer in 
social networks, which used the LDA model 
to identify issues such as the effectiveness 
of HPV vaccines, the relationship with oth-
er diseases, and medical programs. Finally, 
Guzman-Ponce et al. (2023) proposed its 
use to investigate COVID-19 survival fac-
tors in Mexico, using data from the Ministry 
of Health.

Similarly, topic modeling has been 
applied to study vector-borne diseases such 
as dengue. In Arenas Silva’s (2022) work, 
tweets about dengue in Colombia between 
January 2019 and January 2021 were col-
lected using the Twitter API and Python. The 
results showed that most user discussions 
focused on prevention, control, and mitiga-
tion initiatives. In addition, the topic analy-
sis identified that March was the month with 
the highest activity in posts about dengue, 
followed by January and February, which 
coincides with the trend of reported cases in 
the same period.

Although the LDA model has demon-
strated its usefulness in various areas, its 
application in dengue studies is especially 
relevant due to the significant impact of this 
disease on global public health. Dengue can 
affect people of all ages and present a broad 
spectrum of manifestations, ranging from 

reduced analysis of articles. While there are 
several ways to conduct an exploratory re-
view, most methods require a considerable 
initial investment of time and pre-existing 
knowledge (Asmussen & Møller, 2019).

For this reason, literature proposes tech-
niques, such as those from the field of text 
mining, which enable exploring the vast num-
ber of available articles in a more efficient and 
structured manner. One of these techniques is 
the Latent Dirichlet Allocation Model (LDA), 
which represents a sophisticated information 
retrieval tool. This model automatically iden-
tifies general themes in a set of text documents 
and attempts to uncover implicit themes, 
thereby facilitating the automatic organiza-
tion, understanding, searching, and summa-
rizing of numerous documents.

In Asmussen and Møller (2019), the 
application of the LDA model is suggested 
as a transparent, reliable, fast, and reproduc-
ible process for reviewing large numbers of 
documents, an essential task in constructing 
state-of-the-art research papers. This article 
presents the LDA model as a valuable tool 
that provides an overview of topics during 
the exploration and literature review phases, 
minimizing the effort required before tack-
ling time-consuming manual reviews. This 
approach is particularly beneficial for nov-
ice researchers or those with limited knowl-
edge in a specific research field.

The LDA model has previously been 
used to identify concepts and topics as men-
tioned in the review presented by Asmus-
sen and Møller (2019), which indicates that 
most cases have been employed to analyze 
web content (Ghosh & Guha, 2013; Guo et 
al., 2016; Elgesem et al., 2016, 2019; Parra 
et al., 2016), newspaper articles (Koltsova 
& Koltcov, 2013; DiMaggio et al., 2013; 
Van Atteveldt et al., 2014; Evans, 2014; Ja-
cobi et al., 2018), books (Jockers & Mimno, 
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asymptomatic infections to severe and po-
tentially fatal forms (Guzman et al., 2010). It 
is currently endemic in more than 100 coun-
tries, mainly in tropical and subtropical re-
gions such as South America, Central Ameri-
ca and the South Pacific, making it one of the 
fastest-spreading vector-borne diseases.

According to a World Health Orga-
nization (WHO) (2023) report, the global 
incidence of dengue has increased dramat-
ically over the past two decades, repre-
senting a critical public health challenge. 
Between 2000 and 2019, the number of re-
ported cases worldwide increased tenfold, 
from 500,000 to 5.2 million. Given its rap-
id spread and increasing impact on public 
health, the study of dengue is essential to 
optimize diagnosis, strengthen epidemio-
logical surveillance, and develop more ef-
fective control strategies.

The objective of the article is to em-
ploy the LDA model to effectively identify 
and analyze the topics present in the litera-
ture related to dengue diagnosis, due to the 
volume of articles that can be presented. 
This approach will not only facilitate the 
segmentation of available information but 
also enhance orientation to identify and ad-
dress knowledge gaps in the field of dengue 
research. By clearly understanding the pre-
dominant themes in this research, the syn-
thesis of information will be facilitated, and 
underexplored areas may be identified, sug-
gesting opportunities for future research.

The results obtained from the LDA 
model identified four main themes within 
the scientific literature on dengue: diagnosis 
and clinical presentation, investigation and 
control interventions, severe dengue and its 
clinical manifestations, and virus detection 
(including dengue, zika, and chikungunya). 
Each of these topics was found to encom-
pass key aspects in the study of the disease, 

ranging from diagnostic methods and clini-
cal symptoms to control strategies and epi-
demiological surveillance.

The paper is structured as follows: 
section 2 presents the theoretical framework 
and rationale of the LDA model, as well as 
its applicability in scientific studies; section 
3 describes the methodology employed, 
including the process of data collection, 
text preprocessing and configuration of the 
LDA model; section 4 presents the results 
obtained and their interpretation in the con-
text of dengue bibliometric analysis; sec-
tion 5 discusses the most relevant findings 
and their possible implications for dengue 
research; finally, section 6 presents a sum-
mary of the contributions of the study and 
offers recommendations for future research.

Theoretical Framework

Model LDA

The Latent Dirichlet Allocation 
(LDA) model is an unsupervised learning 
model, meaning there is no prior informa-
tion about the possible topics or themes, or 
at least they are not predefined. The LDA 
model is based on a latent variable model 
derived from the interaction between the ob-
served data and hidden random variables. In 
this context, the observed data correspond 
to each text, while the latent variables rep-
resent the topics associated with each docu-
ment (Silvestre, 2018).

Each document, or bag of words, is 
considered a mixture of several topics as-
signed by the same algorithm; in this part, 
it is assumed that the distribution of each 
topic comes from a Dirichlet probability 
distribution. This means that the algorithm 
allows each bag of words (Document) to be-
long simultaneously to different topics, with 
a different weight for each topic; that is, 
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each bag of words is more likely to belong 
to a particular topic than to another (Diaz 
Rubiano, 2022).

According to Diaz Rubiano (2022), 
the LDA model has its probabilistic basis in 
Bayesian statistics; this model makes better 
use of the available data without the need to 
collect large amounts of information, thanks 
to its Bayesian foundation (Blei et al., 
2003). The LDA model is based on some 
basic assumptions. First, it assumes that 
documents dealing with similar topics use 
similar words in their content and that top-
ics are distributions of a fixed vocabulary, K 
topics. These basic assumptions underscore 
the ability of the LDA model to discover 
hidden patterns in document sets and help 
identify underlying topic structures.

It is important to define the following 
terms before proceeding (Blei et al., 2003):

• Corpus: They represent the set of texts
or documents in which we are inter-
ested in discovering topics. In our
case, it is the set of article summaries.
It is denoted by: D = {d1, d2, …, dn},
each dj represents the j-th document.

• Topics: These are latent topics or un-
derlying categories that can describe
the content of the documents. The
LDA model as-
sumes that each
document is a
mixture of sev-
eral topics. It is
denoted by: Z =
{z1, z2, …, zk},
where k rep-
resents the num-
ber of topics.

• Words: They
are the small-
est units in 

documents. The LDA models the gen-
eration of words in a document from 
its topics. It is denoted by wi, where 
the subscript i indicates the i-th word 
of the finite collection of words called 
vocabulary w = {w1, w2, …, wN}.

• Term-Document Matrix: It represents
the relationship between terms
(words) and documents. Each row
of the matrix corresponds to a term,
each column to a document, and each
cell contains the frequency or weight
of the term in the corresponding doc-
ument. This matrix is fundamental to
analyzing and discovering the struc-
ture of topics.

Considering a D corpus including a to-
tal of M documents, where each j document 
with j = 1, 2,…, M consists of Nj words, the 
Latent Dirichlet Allocation (LDA) model 
addresses the modeling of this D corpus. 
Figure 1 shows how the LDA model works.

Figure 1. How does an LDA model work?
Source: Arteaga and Mendoza (2023).

Methodology

Article procurement

Documents will be searched in BVS, 
Web of Science, Ovid, Scopus, PubMed, 
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Health & Medical, ScienceDirect, and Goo-
gle Scholar databases. The search strategy 
will be based on the equation used by the 
PubMed database, which offers a vast col-
lection of peer-reviewed medical articles 
and advanced filters. The equation will be 
modified to include or exclude Mesh terms 
as required by different search engines. For 
the construction of the search equation, an 
expert with extensive experience in public 
health research and epidemiology, who has 
worked on projects related to dengue, envi-
ronmental health, and diagnostic tests, was 
consulted. Her experience was key to veri-
fying the inclusion of relevant terms in the 
study. The search equation is as follows:

((Dengue) OR (‘Dengue’ [Mesh]) OR 
(‘Breakbone Fever’)) AND ((Diag-
nosis) OR (‘Diagnosis’ [Mesh]) OR 

(‘Diagnoses and Examinations’)) AND 
((‘Signs and Symptoms’) OR (‘Symp-

tom Assessment’[Mesh]))

Initially, 1,677 documents were ob-
tained from all the online databases consult-
ed, covering the period from 1855 to 2024. 
It was decided to use documents from 2000 
to 2024 to cover a broad and up-to-date pe-
riod. The selec-
tion criterion for 
selecting docu-
ments was to in-
clude all those of 
type Article and 
exclude all “Lit-
erature reviews”. 
This was done 
through Rayyan 
(A collaborative 
web application 
developed by 
Qatar Computing 

Research Institute to streamline literature 
reviews). Finally, 1,224 documents were 
obtained in this initial phase, as the article’s 
central theme is dengue. Articles contain-
ing the word ‘dengue’ in the title or abstract 
were selected, and a total of 938 articles 
were obtained, characterized by their title 
and, subsequently, their abstract, which was 
modeled using an LDA model.

Article preparation

For the analysis of frequencies in tit-
les and abstracts presented in sections 3.1.1 
and 3.1.2, steps 1 to 7 were used to remove 
them (Figure 2). Similarly, the abtracts for 
the construction of the LDA model of Sec-
tion 6 were removed.

Figure 2. Stages of the preparation process.
Source: own research.

The steps applied in this procedure 
are described below (see Figure 2):

1. Conversion of the text to lowercase:
To avoid inconsistencies due to dif-
ferences in the use of uppercase and
lowercase letters, the entire text was
converted to lowercase. This ensures
that words such as ‘DENGUE’ and
‘dengue’, for example, are treated as
the same entity, avoiding unnecessary
duplications in the analysis.
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2. Standardization of terms with dif-
ferent spellings: Some terms may
be presented differently within the
dataset, either through abbreviations,
spelling variations, or variations in
the health literature for referring to
them. To unify these representations,
terms with different spellings that re-
fer to the same entity, such as ‘zik’
and ‘zika’, were replaced, ensuring
consistency in topic modeling.

3. Elimination of unnecessary ele-
ments: All characters and elements
that do not provide relevant informa-
tion for the analysis of topics were
eliminated, including:

· Web page terms (such as http or
links embedded in the texts).

· Punctuation marks, since they
do not contribute semantic mea-
ning in topic modeling.

· Numbers and mathematical
symbols, because these can ge-
nerate noise in the detection of
relevant topics.

· Blank spaces and line breaks
in texts, avoiding segmentation
problems in the analysis.

· Greek letters and special charac-
ters, which are not representative
in the interpretation of topics.

4. Tokenization: This is a process in
which the text is divided into indivi-
dual units called tokens (words). Each
token represents a word within the
document and serves as the basis for
constructing the LDA model.

5. Elimination of stop words and sin-
gle-letter tokens: Stop words, which
are terms with high frequency but low

semantic value in the analysis, such 
as the, the, of, and in, were elimina-
ted. The list of stop words in the R 
stop words package, as compiled by 
Benoit et al. (2021), was utilized, and 
additional irrelevant terms that recur 
in scientific abstracts were included, 
such as ‘abstract,’ ‘background,’ “con-
clusion,” ‘copyright,’ ‘discussion,’ 
‘methodology,’ and others commonly 
found in article abstracts. Single-letter 
tokens were also eliminated, which 
is important, because words such as 
‘p-value’ can be split into two tokens 
(p and value), which would lead to 
errors in identifying significant terms.

6. Lemmatization of tokens: Lemmati-
zation consists of reducing words to
their base or root form. A more preci-
se linguistic analysis is used, returning
the correct grammatical form of each
word. This improves the consistency
of the analysis by grouping terms with
the same meaning.

7. Repeated removal of empty words:
After lemmatization, some empty
words that may have changed form
reappear in the texts. To make sure
that these do not affect the topic mo-
deling, a second stopword cleaning
was performed.

Selection of the number of topics

To determine the optimal number of
themes in the LDA model, a combination 
of quantitative techniques and visualiza-
tion was applied to ensure that the extracted 
themes were interpretable and consistent.

First, perplexity was calculated over 
a range of 2 to 20 subjects (Graph 7). Ac-
cording to Jiang (2023), a lower perplexity 
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indicates that the model assigns a higher 
probability to the data set, resulting in bet-
ter predictive ability. Therefore, the elbow 
method was used to identify the point at 
which the reduction in perplexity stabilizes, 
achieving a balance between granularity and 
interpretability of the subjects. In addition, 
the metrics implemented by Nikita (2020) 
are used, which correspond to those in Arun 
et al. (2010), Cao et al. (2009), Deveaud et 
al. (2014), and Griffiths and Steyvers (2004).

To further validate this selection, 
biplots were generated for different con-
figurations of themes (The selected biplot 
is in Graph 9). This visual representation 
allowed examining how the themes are 
distributed in a two-dimensional space. 
The biplot was produced using the LDA-
vis package (Sievert & Shirley, 2015). Ac-
cording to Pilacuan-Bonete et al. (2022), 
LDAvis enables the visualization of themes 
generated by the LDA model, representing 
them by circles. The diameter of each cir-
cle is proportional to the number of words 
assigned to that topic within the model, i.e., 
the larger the diameter, the greater the pro-
portion of words associated with that topic.

These circles are arranged in a multi-
dimensional scaling (MDS) plane, where the 
distribution reflects the map of distances be-
tween topics in a two-dimensional space. The 
position of the circles is determined by a mul-
tidimensional scaling algorithm, based on the 
similarity of words between topics; thus, the 
closest topics in the graph share a greater num-
ber of terms (Pilacuan-Bonete et al., 2022).

Resulted

Characterization of articles and 
journals

Graph 1 illustrates the production of 
articles between 2000 and 2024 (January). 
At the beginning of the period, production 
is low, with only two articles, but increases 
progressively until 2013, where a consid-
erable increase is observed, reaching a first 
peak in 2016 (with 81 articles) and a second 
peak in 2020 (with 92 articles).

This increase in scientific output co-
incides with growing global concern about 
dengue, as reported by the World Health 
Organization (WHO) in its 2023 report. In 
2019, an unprecedented peak was recorded, 

with cases reported in 
129 countries. The in-
crease in the number 
of infections and the 
spread of the disease to 
new regions prompted 
research, accompanied 
by a corresponding in-
crease in focus on sur-
veillance, diagnosis, 
and control strategies.

According to the 
same 2023 report, al-
though there was a tem-
porary decline in cas-
es between 2020 and 

Graph 1. Number of items per year.

Source: own research.
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2022, attributed to the COVID-19 pandemic 
and a lower reporting rate, a global resur-
gence of dengue was observed in 2023. This 
resurgence was characterized by a significant 
increase in the number and magnitude of 
cases, as well as simultaneous outbreaks in 
previously unaffected regions. These epide-
miological patterns could explain the varia-
tions in scientific output, reflecting increased 
research interest in response to major disease 
outbreaks.

total citations over the last three years. This 
suggests that these journals have published 
many high-quality, widely cited articles, 
contributing to their outstanding reputation.

Graph 2. Featured Magazines.

Source: own research.

Graph 2 shows the top 15 journals 
with the highest percentage of articles. It is 
observed that the journal International Jour-
nal of Infectious Diseases has, for the se-
lected articles, the highest SCImago journal 
rank (SJR) indicator, which suggests it has 
a more significant influence and importance 
compared to other journals in its area (Med-
icine) that are indexed in Scopus. Another 
journal that stands out is the Journal of Vi-
rology, which has an SJR impact of 1,795, 
the highest H-index (315), and ranks third in 

Analysis of word frequency in titles

When performing a frequency anal-
ysis of the words present in the titles, it 
was found that the word “dengue” had a 
frequency of 719 times, a situation that 
was expected, given that the presence of 
the word in the title was an inclusion cri-
terion for the final articles. Based on the 
words with the highest frequency (Graph 
3), it can be mentioned that the selected ar-
ticles seem to explore aspects such as the 
epidemiology of dengue and other diseases 
like zika or chikungunya, which suggests a 
consideration of the possible interactions of 
mosquito-borne diseases, additionally, their 
presence in different regions such as India, 
Brazil or endemic, as well as their impact on 
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children. Finding words such as diagnosis, 
fever, hospital, care, detection, risk, and lab-
oratory suggests that we may be looking at 
articles covering research related to medical 
care in hospital settings and others dedicat-
ed to the detection, diagnosis, and evalua-
tion of the disease through laboratories.

Graph 3. Frequency of words in titles

Source: own research.

Graph 4. Bigram of words in titles

Source: own research.

Graph 4 shows a bigram for the words 
included in the titles, 
indicating that there 
are groups of related 
words but not a con-
nection among all of 
them; this could be 
interpreted as the pres-
ence of a diversity of 
topics within the con-
text we are dealing 
with. There is a notable 
co-occurrence among 
the world’s ‘study’, 
‘cross’, ‘sectional’, 
‘cohort’, ‘observation-
al’, and ‘retrospec-
tive’, connected to the 

word study. This pattern indicates the inclu-
sion of diverse methodological approaches 
in the reviewed articles, as evidenced by the 
various study types mentioned, including 
cross-sectional, cohort, observational, and 
retrospective studies.
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and inclusion criteria of the selected arti-
cles. These articles cover geographical as-
pects (due to the word ‘endemic’), dengue 
itself, the severity of the disease, symptoms 
such as fever, and more severe forms, in-
cluding dengue hemorrhagic fever.

Word frequency analysis in abstracts

Graph 5 shows the frequency of word 
occurrence in the abstracts, again high-
lighting the words ‘dengue’, ‘infection’, 
‘study’, ‘fever’, and ‘diagnostic’, among 
others. If we compare it with the distribu-
tion of the words in the title presented in 
Graph 3, we find a similar composition. 
One interpretation of this set of words is 
that the abstracts of the articles tend to fo-
cus on research related to mosquito-borne 
diseases, particularly dengue, addressing 
topics such as diagnosis, laboratory tech-
niques, risk factors, and the prevalence of 
the disease in children.

Another segment highlights the rela-
tionship between the words ‘care’, ‘hospi-
tal’, ‘intensive’, and ‘tertiary’, all of which 
are connected by the word ‘care’, suggest-
ing that they may encompass articles about 
medical care and attention. The next seg-
ment displays the words ‘undifferentiat-
ed’ and ‘acute’, which may refer to an un-
differentiated acute syndrome or disease. 
Additionally, co-occurrences are observed 
between the words ‘risk’ and ‘factors’, as 
noted by the Ministerio de Salud y Protec-
ción Social – Federación Médica Colombia-
na (2013). Dengue is an acute viral disease 
that has various clinical forms, from as-
ymptomatic undifferentiated presentations 
to severe forms leading to shock and vital 
organ failure. Finally, the co-occurrence of 
the word’s ‘dengue’, ‘area’, ‘infection’, ‘en-
demic’, ‘severity”, ‘fever’, and ‘hemorrhag-
ic’ suggests that the titles of the articles have 
a thematic focus around dengue, a situation 
to be expected due to the search equation 

Graph 5. Word frequency in abstracts

Source: own research.
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According to the bigram of Graph 6, 
the co-occurrence of the word ‘dengue’ with 
other words referring to diseases such as zika 
and chikungunya, and the word ‘co-infec-
tion’, stands out, which suggests that some 
articles may be referring to cases or situa-
tions where both diseases are present. The 
relationship with the words ‘diagnosis,’ ‘ear-
ly,’ ‘rapid,’ and ‘differential’ is also evident. 
Topics related to platelet count, plasma, and 
other medical terms, such as blood samples, 
antigens, ns, and alarm signs, are identified. 
Additionally, words associated with sta-
tistical topics such as ‘logistic regression’, 
‘confidence interval’, ‘percentage’, ‘mean’, 
‘median’, ‘statistical significance’, and ‘pre-
dictive value’ were identified.

Graph 6. Bigram of words in summary

Source: own research.

LDA model for abstracts

Initially, we proceeded to clean up 
the article summaries, eliminating punctu-
ation marks, mathematical symbols, empty 

words, or stop words from the package stop 
words Benoit et al. (2021), and additional 
words were included: abstract, background, 
conclusion, copyright, discussion, and 
methodology, among others, which were 
very frequent in article abstracts. According 
to the results of Graph 7, it is obtained that 
the optimal number could be three because 
it is the first inflection point of the graph; 
now, based on the results of Graph 8, the 
number of topics could be from 10 to 14; 
however, it is observed that the number of 
topics where the Griffiths (2004) and Cao 
Juan (2009) metrics jointly become mini-
mal is three, while for Arun (2010) and De-
veaud (2014) metrics it is 4, 8, 10.

The LDA model is fitted considering 
different numbers of topics. A biplot is gen-
erated for each topic configuration, and it is 
visually verified that the formed topics are 
mutually exclusive. This exclusivity is es-
pecially evident when comparing the cases 
of groups topics 3 and 4. After reviewing 
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Graph 7. Criteria for topic selection through perplexity

Source: own research.

Graph 8. Criteria for topic selection using other metrics

Source: own research.
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Graph 9. Biplot representation of topics

Source: own research.

the representations graphically, the decision 
is made to select the optimal number of top-
ics, four. In Graph 9, the topics conformed 
with k=4 are mutually exclusive. In Graph 
9, the topics are represented by circles in a 
two-dimensional plane; their size reflects 
the importance of the topic in the set of ar-
ticles (Abstracts); in this case, there is no 
noticeable difference between the topics.

Finally, the proposed LDA model 
allocated 22.42%, 23.80%, 27.95%, and 
25.50% of articles to each topic. Graph 10 
shows the top 30 words best presented in 
each topic, with which we will proceed to 
name them in the following sections.

Topic 1: Diagnosis and clinical 
presentation

The keywords ‘case’, ‘dengue’, ‘diag-
nostic’, ‘clinical’, ‘fever’, ‘symptom’, ‘dis-
ease’, and ‘test’ suggest that this topic pri-
marily focuses on the diagnosis and clinical 

presentation, with a greater emphasis on 
‘dengue’. This idea is reinforced by words 
such as ‘laboratory’, ‘blood’, ‘positive’, 
‘negative’, ‘study’, indicating a connection 
with laboratory tests, and ‘results’. Further-
more, using terms such as ‘child’, ‘acute’, 
and ‘year’ implies that the subject may 
pertain to the variation in Dengue presen-
tation across different age groups, includ-
ing children, acute syndromes, and various 
time frames. To explore this topic, a review 
of the five most relevant articles was con-
ducted in order of significance: Marks et al. 
(2016), Kalra et al. (2016), Laoprasopwat-
tana et al. (2020), Herbinger et al. (2011), 
and da Silva Ferreira et al. (2020). The five 
main articles discuss disease studies, such 
as typhoid fever, dengue, and chikungunya. 
They employ research methods such as ret-
rospective or prospective studies, data anal-
ysis, and pilot studies. Each article identifies 
and differentiates diseases through clinical 
and laboratory diagnostic methods.
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Graph 10. Distribution of words by topic

Source: own research.

Topic 2: Research and Control 
Interventions

Keywords such as ‘dengue’, ‘study’, 
‘health’, ‘disease’, ‘data’, ‘result’, ‘inci-
dence’, ‘transmission’, ‘knowledge’, and 
‘model’ suggest that this topic focuses on 
dengue research. In contrast, words such 
as ‘control’, ‘area’, ‘risk’, ‘vector’, ‘sur-
veillance’, ‘mosquito’, ‘population’, ‘com-
munity’, and ‘intervention’ indicate a con-
nection with disease control strategies, 

geographical risk areas, vectors (such as the 
Aedes aegypti mosquito), and surveillance 
systems. A review of the five most represen-
tative articles on the topic is performed in 
order of representativeness: Sanchez et al. 
(2005), Nazareth et al. (2014), Jones et al. 
(2014), Schultes et al. (2021), and Nivedita 
(2016). The five main articles have in com-
mon that they deal with studies to under-
stand, evaluate, or improve dengue control 
strategies in different regions such as Cuba, 
Madeira, and Belo Horizonte (Brazil). Each 
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article presents specific interventions de-
signed to control the spread of the dengue 
virus, either through policy changes (San-
chez et al., 2005), evaluation of community 
perceptions (Nazareth et al., 2014) and (Ni-
vedita, 2016), implementation of new tools 
such as insecticidal screens (Jones et al., 
2014), and spatial pattern analysis or health 
education programs (Schultes et al., 2021).

Topic 3: Severe Dengue and Clinical 
Manifestations (Signs and Symptoms)

Keywords such as ‘dengue’, ‘patient’, 
‘fever’, ‘severe’, ‘severity’, ‘dhf’ (dengue 
hemorrhagic fever), ‘haemorrhagic’, ‘syn-
drome’, ‘day’, ‘study’, ‘death’, ‘manifesta-
tion’, ‘care’, ‘shock’, ‘platelet’, and ‘throm-
bocytopenia’ suggest that this topic focuses 
on aspects related to severe cases of dengue, 
the clinical manifestation of the disease and 
possible complications. The presence of terms 
such as ‘hospital’, ‘age’, and ‘group’ suggests 
a connection with the presence of different 
age groups, genders, and the hospital environ-
ment. A review of the five most representative 
articles on the topic was conducted in order of 
representativeness: Parkash et al. (2010), Iq-
tadar et al. (2017), Khetpal et al. (2021), Tho-
mas et al. (2010), and Khurram et al. (2016). 
The top five articles focus on research dealing 
with clinical manifestations of dengue, such 
as plasma leakage [29], progression of dengue 
to severe cases (Khetpal et al., 2021), (Tho-
mas et al., 2010), and hepatic manifestations, 
which can be seen in Parkash et al. (2010), 
and Iqtadar et al. (2017).

Topic 4: Virus Detection (Dengue, 
Zika or Chikungunya)

Keywords such as ‘infection’, ‘denv’ 
(dengue virus), ‘virus’, ‘zika’, ‘sample’, 
and ‘chikungunya’ suggest that this topic 

focuses on studies on diseases transmitted 
by mosquitoes that could be targeted with 
diagnostic tests due to the presence of 
words like ‘ns’, ‘igm’, ‘igg’, ‘pcr’, ‘elisa’, 
‘protein’, ‘detection’, ‘cell’, ‘ human’, ‘pos-
itive’, and ‘serum’ in the same way connect-
ed with the characterization of the virus by 
the presence of words like ‘serotype’ and 
‘rna’. Now, including words like ‘response’, 
‘time’, and ‘vaccine’ could indicate the in-
clusion of research on vaccination strate-
gies. Finally, the word co could indicate the 
presence of research that mentions co-infec-
tion. The five most representative articles 
on the topic were reviewed in the order of 
representativeness; they are Chatel-Chaix et 
al. (2015), Morizono and Chen (2014), Xie 
et al. (2015), Chiang et al. (2015), and Pat-
tabhi et al. (2016).

The five main articles deal with Den-
gue viruses, but others mention zika and 
chikungunya. The articles are focused on un-
derstanding and addressing viral infections, 
whether by mapping critical determinants 
for replication (Chatel-Chaix et al., 2015), 
exploring molecules related to viral infection 
(Morizono and Chen, 2014; Xie et al., 2015; 
Pattabhi et al., 2016), or designing RNA ag-
onists with enhanced inflammatory antiviral 
properties against influenza, dengue, and chi-
kungunya viruses (Chiang et al., 2015).

Conclusions

During this research, an analysis of 
dengue-related articles was conducted, fo-
cusing on the characterization and model-
ing of their abstracts. The development of a 
search equation with MeSH terms enabled 
access to various health and medical research 
databases, including sources such as Science-
Direct, which covers a broad spectrum of 
scientific disciplines. From this review, four 
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main categories of articles were identified: 
diagnosis and clinical presentation, research 
and control interventions, severe dengue and 
clinical manifestations, and virus detection 
(dengue, zika, or chikungunya).

Although the use of the LDA model 
has proven to be a valuable tool for synthe-
sizing and organizing the literature on den-
gue, the present investigation has certain 
limitations that should be considered. First, 
the analysis is based on article abstracts 
only, which implies that the modeling did 
not include some relevant details on meth-
odologies, specific findings, and discus-
sions. This may affect the accuracy of the 
thematic classification and limit the scope 
of the analysis. To address this limitation, 
future research could expand the dataset by 
incorporating the full text of the articles. 
While this would represent a computation-
al and methodological challenge, it would 
allow for a deeper understanding of each 
identified topic and facilitate the analysis 
of key contextual information not usually 
present in the abstracts.

Furthermore, the LDA model, although 
widely used in literature, has inherent limita-
tions, such as the need to specify the number 
of topics a priori and its dependence on the 
quality of data preprocessing. Alternatively, 
future research could integrate other analytical 
methods, such as Latent Semantic Analysis 
(LSA) or Probabilistic Latent Semantic Anal-
ysis (pLSA), which offer different approaches 
to topic identification and could provide com-
plementary insights to the LDA model. Also, 
the application of deep learning techniques, 
such as Topic Modeling based on neural net-
works (e.g., BERTopic or Transformer-based 
models), could improve the detection of more 
complex semantic relationships between 
terms and enrich the analysis of the underly-
ing topics in the dengue literature.

Finally, the results obtained underline 
the importance of using unsupervised lear-
ning tools, such as the Latent Dirichlet Allo-
cation (LDA) model, in literature reviews. 
This methodology has proven instrumen-
tal in managing large volumes of scientific 
papers, optimizing the review process, and 
allowing researchers to focus on the studies 
most relevant to their lines of research. In 
this case, we started with a set of 938 arti-
cles, which were efficiently segmented into 
four groups of 211, 224, 263, and 240 docu-
ments, respectively. This segmentation faci-
litates a more detailed review of each cate-
gory of study, providing a structured basis 
for future research in the field of dengue and 
other vector-borne diseases.
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