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Abstract

This study conducts a comprehensive bibliometric analysis of binary logistic
regression research spanning from 1974 to 2024. It examines 15,409 doc-
uments authored by 77,557 researchers across 137 countries and published
in 4,669 different sources. The results reveal a strong and sustained annual
growth rate of publications, with a marked surge after 2010, and a global
shift toward interdisciplinary applications. China leads in volume of pub-
lications (10,553 articles), while the United Kingdom and the Netherlands
demonstrate the highest citation impact (approx. 23.5 citations per article).
Ethiopia emerges as a notable contributor from the Global South, with more
than 8,000 publications. At the journal level, PLOS One and BMC' Public
Health stand out as the most prolific outlets, whereas the works of Hosmer
and Lemeshow remain the most influential references in the field. Thematic
mapping highlights clusters in public health, epidemiology, and artificial in-
telligence, underscoring the central role of binary logistic regression in both
methodological and applied domains. These findings provide a panoramic
view of the field, highlighting key contributors, trends, and opportunities for
future research. The analysis was performed using R-4.4.1 and VOSviewer
1.6.20 software.

Keywords: binary logistic regression; bibliometric analysis; research trends; global re-
search impact; R software; VOSviewer.

Resumen

Este estudio lleva a cabo un andlisis bibliométrico exhaustivo de la investi-
gacién sobre regresiéon logistica binaria entre 1974 y 2024. Examina 15,409
documentos escritos por 77,557 investigadores de 137 paises y publicados en
4,669 fuentes diferentes. Los resultados revelan una tasa de crecimiento anual
fuerte y sostenida de las publicaciones, con un notable aumento después de
2010, y un cambio global hacia aplicaciones interdisciplinarias. China lidera
el volumen de publicaciones (10,553 articulos), mientras que el Reino Unido
y los Paises Bajos muestran el mayor impacto en cuanto a citas (aproxi-
madamente 23.5 citas por articulo). Etiopfa emerge como un contribuyente
notable del Sur Global, con més de 8,000 publicaciones. A nivel de revistas,
PLOS One y BMC Public Health destacan como las publicaciones més proli-
ficas, mientras que los trabajos de Hosmer y Lemeshow siguen siendo las re-
ferencias mas influyentes en el campo. El mapeo temético destaca los grupos
en salud publica, epidemiologia e inteligencia artificial, lo que subraya el pa-
pel central de la regresién logistica binaria tanto en el ambito metodoldgico
como en el aplicado. Estos hallazgos ofrecen una visién panordmica del
campo, destacando los principales contribuyentes, las tendencias y las opor-
tunidades para futuras investigaciones. El andlisis se realizé utilizando el
software R-4.4.1 y VOSviewer 1.6.20.

Palabras clave: regresién logistica binaria; andlisis bibliométrico; tendencias de investi-
gacion; impacto de la investigacién global; software R; VOSviewer.
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1. INTRODUCTION

In recent years, binary logistic regression has become increasingly prominent world-
wide, recognized for its effectiveness in classification models that aid decision-
making across diverse disciplines. As a versatile statistical technique, it is widely
utilized in various fields, including artificial intelligence and healthcare, demon-
strating its broad applicability and impact. For instance, in clinical studies, re-
searchers apply binary logistic regression to analyze risk factors associated with
different pathologies [34, 35, 45]. In education research, this method is widely
used to identify factors influencing academic performance, school dropout rates,
and teacher training [10, 22, 59]. In credit risk analysis, logistic regression plays a
crucial role in classifying clients based on their creditworthiness, aiding financial
institutions in risk assessment [9, 27, 43, 56]. Recent studies further highlight its
application in financial institutions for credit risk evaluation, as well as its use in
analyzing the impact of education on poverty reduction [18, 47]. Additionally, in
anthropology and forensic sciences, logistic regression models are employed for sex
estimation and other biological classifications [37, 52, 53, 60]. In medical research,
logistic regression aids in predictive modeling and decision-making, with appli-
cations implemented using various programming languages [40, 44, 46, 55, 58].
Its performance in consumer credit risk assessment rivals that of gradient-boosted
machines and neural networks, offering better interpretability [48]. Additionally,
logistic regression is effective in predicting loan approval likelihood based on ap-
plicant data [49].

Thus, binary logistic regression has proven to be a fundamental statistical tool
across multiple domains, enabling evidence-based decision-making under uncer-
tainty. Its ability to classify and predict outcomes based on multiple predictor
variables underscores its versatility and significance in empirical research.

Despite its extensive use, no systematic bibliometric reviews have been con-
ducted to map the intellectual trajectory, methodological innovations, and ap-
plications of binary logistic regression across various disciplines. Over the past
decades, significant advances have improved its computational efficiency [6, 21,
26, 41], variable selection methods [4, 28, 30], and adaptability to hierarchical
and longitudinal data structures [1, 36]. Moreover, its integration with artificial
intelligence has led to new hybrid models for medical diagnostics [31], big data
analysis [23, 57], and deep learning applications [7]. Logistic regression has also
been instrumental in survey-based research, incorporating weighting adjustments
for complex data [50, 51], and real-time fraud detection systems [2, 33, 38]. Given
its continuous development, a bibliometric analysis is essential to systematically
assess its evolution, identify research gaps, and explore emerging trends in its
application across diverse fields of knowledge.

Bibliometric analysis, a critical document review technique, provides valuable
insights into the literature on specific topics [20]. Over the past 50 years, the appli-
cation of bibliometric methods has significantly increased, particularly in scientific
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and applied fields [12]. Studies focusing on areas such as fuzzy logic research [32]
and logistics [54] have revealed shifts in global research contributions and emerging
trends. For instance, logistic regression is widely used in cancer research for tumor
classification, prognosis, and risk assessment [24].

This paper aims to analyze bibliometric trends in binary logistic regression
models, focusing on their evolution, application, and impact across various disci-
plines over recent years. It highlights how results are programmed and integrated
to clarify the topic, gathering significant historical findings to identify patterns
over time and achieve a comprehensive understanding [5, 12, 19].

This study addresses the following research questions: How have binary lo-
gistic regression models evolved in their application across scientific disciplines
over the past 50 years? What emerging trends and patterns are evident in
using logistic regression models within artificial intelligence and advanced
computational techniques?

Key findings in this study include a description of sources and authors through
indicators such as scientific production and its impact across different disciplines.
The growth of scientific production is assessed using specific indicators [11, 13,
29] focusing on the number of publications by authors, institutions, countries,
or subject areas [3]. Bibliometric analysis can map scientific output trends, as
shown in studies on innovation indicators, which reveal an increasing number
of publications over time [16]. Additionally, relative indicators accounting for
variables such as population, GDP, or granted projects are crucial in evaluating
scientific production [3].

The scope of this study includes a comprehensive bibliometric analysis of bi-
nary logistic regression models, drawing data from Scopus between 1974 and 2024,
with a focus on their intersection with artificial intelligence and computational
methods like R and Python. However, this study is limited by its reliance on
Scopus-indexed publications, potentially excluding relevant research from other
databases like Web of Science or PubMed. The focus on English-language docu-
ments may also overlook significant contributions in other languages. Lastly, while
the analysis highlights trends and patterns, it does not delve into the technical
depth of the methodologies used in each paper, concentrating instead on broader
bibliometric indicators.

2. MATERIALS AND METHODS

2.1. Data Collection.

We followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [39] to ensure a rigorous and transparent selection
process for the articles included in our study, as illustrated in Figure 1.
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Figure 1: PRISMA Flow diagram: detailed workflow of document selection and screening
stages.

This process involved several key stages: identification, screening, eligibility,
and inclusion. During the identification phase, we retrieved documents from Sco-
pus using the following search string, applied to titles, abstracts, and keywords:

(logistic model* OR "logistic reg*" AND "dichotomic*" OR "dichotomousx"
OR "binary*") OR (logit model* OR "logit reg*" AND "dichotomicx"

OR "dichotomous*" OR "binary#*") AND (AI* OR "artificial intelligencex"
OR "software R" OR "Python")

We selected Scopus as the primary database due to its broad coverage and diversity
of peer-reviewed literature [14, 25]. The initial search identified 15,477 articles. In
the screening stage, we removed duplicates (n = 18) and records without abstracts
(n=1). In the eligibility stage, 49 additional records were excluded due to incom-
plete metadata (missing affiliation = 48, missing source title = 1). This process
resulted in 15,409 articles being included in the final dataset (Figure 1).

2.2. Bibliometric Analysis.

Bibliometric analysis has become a fundamental method for evaluating scientific
literature, particularly gaining traction since the mid-1990s [12]. This computer-
assisted technique enables researchers to quantitatively assess various dimensions
of academic publications, including authorship, institutional affiliations, and ci-
tation patterns [25]. While bibliometric analysis offers valuable insights and vi-
sualizations, it should complement critical analysis and comprehensive literature
reviews [14]. When used alongside other evaluation methods, bibliometric analysis
provides a powerful tool for understanding research trends and impact.
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In our study, we conducted a systematic analysis at three levels: country,
source, and author. We used quantitative methods, such as citation analysis,
to identify the most significant topics at each level. We then examined social
structures (collaborations among authors and countries), conceptual structures
(key themes and trends), and intellectual structures (the impact of specific works
on scientific communities) to perform an in-depth analysis of knowledge structures
within the field [8].

Bibliometric analysis typically involves two primary methods: performance
analysis and science mapping [11, 15, 17]. Performance analysis assesses the im-
pact and productivity of scientific contributors, such as researchers, institutions,
and countries, using bibliographic data [11, 17]. Science mapping visualizes the
structure and dynamics of scientific research, identifying subfields through tech-
niques like co-word analysis and document co-citation analysis [11, 17]. For de-
tailed information on these techniques, refer to Donthu et al. [11]. The selec-
tion of these techniques was based on their suitability for capturing both produc-
tivity and intellectual structures. Performance analysis enabled us to measure
scientific impact through publication and citation metrics, while science map-
ping techniques such as co-word and co-citation analysis allowed us to identify
conceptual clusters and collaboration patterns. This dual approach ensures a
comprehensive evaluation of the field. All analyses were performed using the
R-4.4.1 package bibliometrix [8] for quantitative bibliometric and scientomet-
ric analysis. Scientific mapping was conducted using VOSviewer 1.6.20, ensur-
ing reproducibility and comparability with prior bibliometric studies. This com-
bined approach provides a robust framework to capture both productivity indica-
tors and intellectual structures, directly supporting the research questions guiding
this study.

3. RESULTS

3.1. Summary.

Table 1 summarizes the primary data used in the bibliometric analysis of binary
logistic regression over a 50-year span (1974-2024). This comprehensive dataset
includes 15,409 documents from 4,669 sources, encompassing journals, books, and
other publication types.

The annual growth rate of document production in binary logistic regression
research is 14.81%, reflecting a significant increase in publications over the years.
The average number of citations per document is 12.38, indicating the substantial
impact of these works. With an average document age of 4.71 years, the research in
this field is relatively recent and dynamic. Author collaboration is extensive, with
65,272 contributors, including 415 single-authored documents, and 437 documents
written by individual authors.
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Table 1: Primary data for the bibliometric analysis of binary logistic
regression publications.

Description Result
Main information about data
Timespan 1974:2024
Sources (Journals, Books, etc) 4,669
Documents 15,409
Annual growth rate % 14.81
Document average age 4.71
Average citations per doc 12.38
Document contents:
Keywords Plus 35,988
Author’s keywords 29,153
Authors:
Authors 65,272
Authors of single-authored docs 415
Authors collaboration
Single-authored docs 437
Co-authors per doc 6.31
International co-authorships % 20.53
Document types:
Article 14,629
Book and Book chapter 55
Conference Paper 537
Note and Review 174

Most works are collaborative, with an average of 6.31 co-authors per document,
and 20.53% of the publications involve international co-authorship, highlighting
the global nature of this research. In terms of document types, articles dominate
with 14,629 publications, followed by 50 book chapters, 537 conference papers,
13 notes, and 161 reviews, underscoring the predominance of articles as the main
medium for disseminating research findings.

Figure 2 illustrates the distribution of documents published annually from the
1970s to 2024 and the average citations per article.

While publication numbers were low and stable during the 1970s and 1980s,
a sharp increase began in the 2010s, peaking around 2020, reflecting heightened
interest in the field. However, despite this surge, the average citations per article
have remained consistently low, suggesting that the rise in publication volume
has not led to a corresponding increase in impact. This may indicate that the
perceived quality or relevance of research has not kept pace with the growth in
quantity, or that citations are becoming more dispersed due to the increasing
number of publications. To better understand this trend, it would be useful to
analyze the types of journals or conferences where these papers are published, the
relevance of the research to current trends, and how citations are distributed across
different document types. Comparing this pattern with other fields could also help
determine if this is unique to binary logistic regression or part of a broader trend
in academia.
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Figure 2: Trends in article publications and citation averages.

3.2. Sources.

Table 2 provides performance metrics for key scientific sources in binary logistic
regression, covering the period from 1974 to 2024. It includes the number of
publications, total citations, h-index, and the year of the first publication.

Table 2 highlights the performance of the top 30 scientific journals in the field
of binary logistic regression, ranked by the total number of publications. “Plos
One” (Rank 1) stands out as the most productive source, with 529 publications.
It also leads in citations, with a remarkable total of 7,385, and has an impressive
h-index of 40, underscoring its substantial influence in the field since its inception
in 2012. This combination of high publication volume and citations makes “Plos
One” a key player in the dissemination of research in this area.

“BMC Public Health” (Rank 2) follows closely with 253 publications and 4,402
citations, maintaining a significant presence in the field since 2002. Its h-index
of 35 further emphasizes its continued relevance and impact. Similarly, the “In-
ternational Journal of Environmental Research and Public Health” (Rank 3) has
established itself as a crucial source since 2012, with 190 publications and 2,029
citations, supported by a respectable h-index of 22. Other notable sources include
“Scientific Reports” (Rank 5) and “BMJ Open” (Rank 6), both of which have made
substantial contributions to the field. “Scientific Reports”, with 145 publications
and 1,131 citations, and “BMJ Open”, with 130 publications and 1,161 citations,
both have h-indices that reflect their growing influence since their relatively recent
introduction in 2016 and 2013, respectively. However, it is interesting to note that
some sources, despite having a high number of publications, show relatively lower
h-index or citation counts. For example, “Frontiers in Public Health” (Rank 4)
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has 168 publications but a lower citation count of 931 and an h-index of 14, which
may suggest that while it is a prolific source, its individual articles may not be as
frequently cited or impactful as those in other journals. Similarly, “Frontiers in
Neurology” (Rank 7) and “BMC Women’s Health” (Rank 10) also show a disparity
between their publication count and citation impact, indicating potential areas for
growth in terms of influence. One opportunity for further enhancing the impact
of journals like “Frontiers in Public Health” (Rank 4) and “Frontiers in Neurology”
(Rank 7) could be to focus on increasing the visibility and quality of individual
articles. Strategies might include targeting more interdisciplinary research that
could appeal to a broader audience or ensuring that published articles are shared
and cited more widely through academic networks and collaborations. Moreover,
journals with a high publication volume but relatively low h-indices, such as “BMC
Women’s Health” (Rank 10) and “Frontiers in Psychology” (Rank 23), might bene-
fit from initiatives aimed at improving the overall citation impact of their articles.
This could involve encouraging submissions of more groundbreaking or highly inno-
vative research, which is more likely to garner citations, or enhancing peer-review
processes to ensure that only the most impactful studies are published.

3.3. Authors.

Table 3 presents the ten most prolific authors in the field of binary logistic regres-
sion research, spanning from 1974 to 2024. These authors are recognized for their
contributions based on the number of publications, total citations, h-index, and
the year they began publishing in this domain.

“Wang Y” (Rank 1) tops the list with 229 publications and 2,395 citations since
beginning their contributions in 2009, boasting an impressive h-index of 22. This
reflects both a high volume of research output and significant impact within the
field. “Zhang Y” (Rank 2) follows closely with 202 publications, 2,186 citations,
and an h-index of 22, highlighting their influential role in binary logistic regression
research. “Li Y” (Rank 3), active since 2011, has made substantial contributions
with 192 publications and 1,614 citations, resulting in a strong h-index of 21.
“Liu Y” (Rank 4) has 174 publications, 1,247 citations, and an h-index of 20,
demonstrating consistent academic influence since 2009.

Notable contributors also include “Li J” (Rank 5) and “Li X” (Rank 6), both
with over 150 publications. “Li J” has 1,518 citations, while “Li X” has 1,513
citations, each with an h-index of 19, solidifying their positions as leaders in the
field. “Liu X” (Rank 7), despite having fewer publications (102), impressively has
1,354 citations, indicating a high impact per publication.

To further enhance visibility and impact, authors like “Li Y” and “Liu X”,
who have strong citation counts relative to their publication numbers, could focus
on producing high-quality, groundbreaking research. Strategic dissemination and
international collaboration could increase citations and broaden their influence
globally. For those with a high volume of publications but slightly lower citation
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Table 2: Top 30 scientific journals for binary logistic regression research based on 15,409
articles.

Rank | Source Pub. Cit. h-index  Year
1 Plos One 529 7385 40 2012
2 BMC Public Health 253 4402 35 2002
3 International Journal of Envi- 190 2029 22 2012

ronmental Research and Public

Health
4 Frontiers in Public Health 168 931 14 2014
5 Scientific Reports 145 1131 16 2016
6 BMJ Open 130 1161 17 2013
7 Frontiers in Neurology 88 537 11 2015
8 BMC Psychiatry 87 824 15 2010
9 BMC Pregnancy and Childbirth 85 1621 25 2011
10 BMC Women’s Health 74 534 10 2014
11 Medicine (United States) 71 1025 19 2015
12 Sustainability (Switzerland) 71 974 16 2016
13 BMC Health Services Research 70 855 15 2008
14 Journal of Clinical Medicine 63 387 12 2019
15 Nutrients 61 630 13 2016
16 BMC Geriatrics 59 877 17 2010
17 Frontiers in Psychiatry 56 881 12 2014
18 Journal of Affective Disorders 55 1007 18 2010
19 Frontiers in Endocrinology 54 436 11 2013
20 BMC Pediatrics 52 654 14 2010
21 BMC Infectious Diseases 48 603 14 2013
22 HIV/AIDS - Research and Pallia- 46 364 11 2015

tive Care
23 Frontiers in Psychology 44 584 12 2016
24 Biomed Research International 43 456 13 2013
25 BMC Oral Health 41 365 11 2007
26 BMC Research Notes 38 807 17 2010
27 Journal of Medical Internet Re- 31 596 12 2016

search
28 Archives of Public Health 31 345 11 2014
29 Reproductive Health 30 475 12 2012
30 Journal of Clinical Nursing 30 344 11 2008

Table 3: Top ten most prolific authors in binary logistic regression based on 15,409
articles. Here, Pub. is the number of publications; Cit. is the total citations; Year is the
publication start year.

Rank | Author Pub. Cit. h-index  Year
1 Wang Y 229 2395 22 2009
2 Zhang Y 202 2186 22 2009
3 LiyY 192 1614 21 2011
4 LiuY 174 1247 20 2009
5 LiJ 164 1518 19 2008
6 Li X 158 1513 19 2012
7 Liu X 102 1354 19 2013
8 Wang X 146 1290 19 2012
9 Wang Z 94 903 19 2013
10 Zhang J 140 1681 19 2009
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impact, such as “Li J” and “Li X”, engaging in interdisciplinary and cutting-edge
research and targeting high-impact journals or conferences could boost their aca-
demic standing and h-index, enabling them to lead the field more decisively.

3.4. Countries.

Table 4 presents a bibliometric analysis of the 30 most productive countries in aca-
demic research from 1974 to 2024, highlighting total publications, total citations,
and average citations per article.

Table 4: Top 30 countries: citation and publication metrics. Here, Pub. is the number
of publications; Cit. is the total citations; Year is the publication start year.

Rank | Country Pub. Cit. Average Article Citations
1 China 10553 23166 8.40
2 Ethiopia 8005 11713 7.60
3 USA 7265 19638 19.70
4 United Kingdom 4726 12323 23.60
5 Germany 3437 7802 16.70
6 Ttaly 3386 6231 19.10
7 Spain 3046 9765 21.90
8 Brazil 2728 3422 8.80
9 India 2592 4742 8.80
10 Australia 2496 7697 19.40
11 Turkey 2168 3043 7.60
12 Iran 1718 3103 10.10
13 Korea 1709 3929 14.00
14 Netherlands 1546 4442 23.50
15 Japan 1160 1596 9.40
16 Canada 1148 2419 14.20
17 Indonesia 1080 855 3.80
18 Sweden 1074 3423 15.60
19 Malaysia 1001 1476 8.50
20 Saudi Arabia 998 1213 7.70
21 France 972 1542 15.90
22 Bangladesh 889 1952 13.40
23 Finland 795 1369 12.10
24 Thailand 779 1209 6.50
25 Pakistan 728 807 8.20
26 Portugal 710 1314 12.60
27 Greece 667 1175 12.10
28 Belgium 621 1634 20.90
29 Nigeria 613 738 6.30
30 Austria 607 1332 18.50

China (Rank 1) leads with 10,553 publications and 23,166 citations, averaging
8.40 citations per article. Despite the high output, the lower average suggests a
diluted impact per study. Ethiopia (Rank 2) follows with 8,005 publications and
11,713 citations, averaging 7.60 citations per article, indicating strong productiv-
ity but limited influence per paper. The United States (Rank 3) shows a strong
performance with 7,265 publications and 19,638 citations, averaging 19.70 cita-
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Country Scientific Production

Figure 3: Trends in article publications and citation averages.

tions per article, reflecting its significant impact in the field. The United Kingdom
(Rank 4) and Germany (Rank 5) also excel, with averages of 23.60 and 16.70
citations per article, respectively, indicating the high quality of their research.
The UK’s high average highlights its focus on producing influential studies. Italy
(Rank 6) and Spain (Rank 7) also stand out, with averages of 19.10 and 21.90
citations per article, respectively. Spain’s 3,046 publications and 9,765 citations
emphasize its impact in the field. Australia (Rank 10) is notable with 2,496 publi-
cations and 7,697 citations, averaging 19.40 citations per article, indicating strong
influence and quality.

Countries like China and Ethiopia could enhance their research impact by
focusing on higher-quality studies and collaborations with leading researchers.
Nations with lower average citations, such as Indonesia (Rank 17) and Nigeria
(Rank 29), might improve by participating more in international collaborations
and targeting higher-impact journals. The United Kingdom and Spain should
continue to leverage their high citation impact by maintaining a focus on quality
and exploring further global dissemination opportunities to sustain their influence
in the field.

Table 4’s data is visually represented in Figure 3, where darker shades on
the map indicate higher levels of scientific production, clearly highlighting the
global research contributions in binary logistic regression, with China and the
U.S. leading in output.

3.5. Citation analysis.
Figure 4 represents a citation network research output by country. The visual-

ization is based on the following parameters: Type of analysis - Citation, Unit of
analysis - countries, with document weights and nine color clusters highlighting
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Figure 4: Citation network and distribution of research outputs by country.

the distribution and influence of various countries in the global research landscape
related to binary logistic regression.

In terms of nodes and sizes, larger nodes represent countries with more sub-
stantial research output or greater influence in citations, with the United States,
China, the United Kingdom, and Ethiopia standing out as key players. Smaller
nodes, such as Norway or Bangladesh, indicate relatively lower contributions. Con-
nections and lines show collaboration and citation relationships between countries.
Thicker lines, such as those between the United States and China, suggest stronger
citation links or collaborations, while denser regions reveal highly interconnected
networks, particularly in clusters like the red cluster (United States, South Africa,
Turkey) and blue cluster (China, Canada, Denmark).

Geographical and thematic clustering is also evident: countries in the same
region, such as South Africa and Ghana or the U.K. and Italy, tend to be part
of similar clusters (red and green, respectively), indicating regional collaborations.
The clusters also highlight thematic connections in research outputs, with Africa
(Ethiopia, Nepal) forming its network, potentially emphasizing regional interests in
development and health, and Asia (South Korea, Malaysia, Indonesia) contributing
to different aspects of logistic regression applications. This visualization provides a
comprehensive overview of how binary logistic regression research is disseminated
and interconnected on a global scale.
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Figure 5: Trends in article publications and citation averages.

Figure 5 offers a dynamic view of the evolution of global research activity in
binary logistic regression from 2018 to 2023. The color gradient, ranging from blue
(2018) to yellow (2023), highlights the timeline of countries’ contributions to this
field. The United States, shown in darker blue, has been consistently active since
2018, maintaining a central position in the global research network. China, while
emerging more prominently in recent years (closer to 2023), quickly established
itself as a key contributor, forming strong citation and collaboration links with
major players like the United States, Germany, and India.

Ethiopia, another notable player, also shows significant activity closer to 2023,
re-flecting an increasing involvement in the global research landscape. The United
Kingdom, despite being active since 2018, exhibits slightly weaker connections
than the United States and China but remains a crucial node in European col-
laborations. Overall, the vis-ualization underscores China’s rapid integration into
the research network alongside es-tablished contributors like the United States, as
well as the growing importance of Ethiopia in recent years. This temporal analysis
reveals the expanding influence and evolving collaboration patterns in the study of
binary logistic regression, with different countries rising to prominence over time.

3.6. Co-citation analysis.

Figure 6 presents a co-citation analysis based on cited authors in the field of binary
logistic regression. This network visualization uses citation weights and displays 9
color-coded clusters, each representing distinct groups of authors frequently cited
together. The red cluster, which includes highly cited authors such as Zhang Y.,
Wang Y., and Liu Y., forms the densest and most interconnected part of the net-
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Figure 6: Citation distribution and co-citation network of cited authors.

work, reflecting a concentration of citations and a robust co-citation pattern. These
authors appear to be central figures in the field, contributing significantly to re-
search in logistic regression. The green cluster includes authors such as Lemeshow
S., a notable figure in the development of statistical methods, particularly in logis-
tic regression models. This cluster, while smaller in size compared to the red one,
exhibits strong internal connections, indicating that these authors often appear
together in the same citations.

The connections and lines between clusters and individual authors illustrate
the intensity of co-citation relationships. Thicker lines, such as those linking key
authors within the red cluster, including Zhang Y., Wang Y., and Liu Y., and
within the green cluster, featuring authors like Lemeshow S. and Altman D.G.,
suggest a high degree of co-citation, pointing to established networks of academic
influence. In contrast, smaller clusters, like the purple group with authors such as
Long J.S. and the yellow group with Kim J.O., represent niche areas or emerging
collaborations, indicating newer or more specialized fields of research. Overall, this
figure provides a clear representation of the citation dynamics and co-citation pat-
terns among leading authors in the domain, revealing both dominant contributors
and their respective academic networks.

3.7. Co-authorship analysis.

Figure 7 illustrates a co-authorship analysis where the unit of analysis is countries,
showcasing the global collaboration network. The plot uses document weights and
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Figure 7: Global distribution and co-authorship network by countries.

displays five distinct clusters, each represented by different colors, to highlight the
collaborative relationships between countries in binary logistic regression research.

The United States is the most prominent node in the network, positioned cen-
trally and connected to numerous countries across all clusters, indicating its ex-
tensive role in fostering international collaborations. China, another significant
player, has formed strong co-authorship ties with countries in its cluster, including
Taiwan, Indonesia, and South Korea, emphasizing its growing academic influence.
Similarly, Ethiopia appears as a major node within its cluster, representing col-
laborations mainly with countries in Africa and select regions in Asia. The green
cluster, consisting of countries such as Germany, Italy, and Sweden, reveals a
dense European collaboration network. This cluster shows that European nations
tend to co-author frequently with each other, further reinforcing the importance
of regional collaboration. In the purple cluster, countries like Brazil, Spain, and
Portugal dominate, showcasing the strength of collaborations within Latin Amer-
ica and Southern Europe. Connections and lines between countries represent the
strength of co-authorship ties, with thicker lines, like those connecting the United
States, Germany, and China, indicating stronger collaborative links. In contrast,
thinner lines suggest less frequent collaboration or newer partnerships. This fig-
ure highlights both the global reach and regional concentrations of co-authorship
networks in binary logistic regression research, showing how different countries
contribute to and benefit from international research partnerships.

3.8. Bibliographic coupling analysis.

Figure 8 presents a bibliographic coupling analysis where the unit of analysis is
countries, showcasing the global distribution of co-occurrences in academic pub-
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lications. The plot employs occurrence weights and divides countries into seven
clusters, each color-coded, to represent countries that cite similar sets of papers,
indicating shared academic interests and influences.
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Figure 8: Global distribution of occurrences and bibliographic coupling network.

The United States, as expected, appears as the largest node, indicating the
highest number of occurrences and serving as a central hub within the network.
China, Ethiopia, and India are also prominent nodes, particularly within their re-
spective clusters, reflecting their growing influence in global academic discourse.
The United Kingdom and Germany similarly occupy central positions, especially
in relation to European and transatlantic collaborations. Each cluster highlights a
region or group of countries with shared bibliographic coupling ties. The red clus-
ter, including countries like Italy, Sweden, and Germany, indicates strong Euro-
pean collaboration networks, where frequent academic citations are shared among
nations. The green cluster, featuring countries such as Saudi Arabia, Turkey, In-
dia, and Iran, represents academic relationships primarily in Asia and the Middle
East. The blue cluster, with countries such as Ethiopia, Ghana, and South Africa,
points to the strengthening bibliographic ties within Africa and with countries like
China. Connections and lines between these clusters reflect the degree of biblio-
graphic coupling, with thicker lines (such as those between the United States and
China) suggesting stronger citation overlaps, while thinner lines indicate less fre-
quent bibliographic coupling or emerging research relationships. In summary, the
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Figure 9: Global distribution of co-occurrence with unit of analysis by all keywords.

figure provides a comprehensive view of how countries are linked through shared
citations, with clear distinctions between regional and global academic influence,
showcasing key contributors to bibliographic coupling in the field of binary logistic
regression research.

3.9. Co-occurrence analysis.

Figure 9 presents a co-occurrence analysis where the unit of analysis is all keywords
in binary logistic regression research. This visualization uses occurrence weights
and clusters the keywords into five distinct groups, each represented by different
colors, to highlight thematic associations in the field.

In the red cluster, the largest and most central keywords include female, human,
and cross, indicating frequent co-occurrence of studies focusing on gender-related,
human-centric, and cross-sectional analyses. This cluster also emphasizes topics
like prevalence, survey, and adolescent, reflecting common research themes that
involve population health, epidemiological studies, and social sciences. The green
cluster is dominated by terms like major, middle-aged, risk, and control, signifying
research concentrated on risk factors and epidemiological studies involving middle-
aged populations. Keywords like case-control and disease indicate studies focusing
on health risks and their control measures, likely encompassing medical or public
health applications of logistic regression. The blue cluster revolves around tech-
nical and methodological terms like logistic regression, sensitivity, and validation,
pointing to research concerned with statistical methods and model validation. This
cluster reflects the quantitative and technical aspects of logistic regression studies,
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often emphasizing model performance and accuracy. The yellow cluster incorpo-
rates terms such as body, smoking, and hypertension, suggesting research themes
related to lifestyle factors and chronic diseases. These studies often focus on the
biological and behavioral predictors of health outcomes.

4. DISCUSSION

The bibliometric analysis reveals several strategic opportunities to advance binary
logistic regression research. However, the study is constrained by its reliance on
Scopus as the sole data source, which may exclude relevant research indexed in
other databases. Encouraging international collaborations, particularly between
established and emerging institutions, could enhance research diversity and inno-
vation [11]. Expanding beyond journal articles to include more conference papers
and book chapters would facilitate the sharing of preliminary findings and foster
discussions that may not fit within traditional journals [42].

Additionally, integrating binary logistic regression with fields such as artificial
intelligence and data science could drive growth and relevance in this area [48].
This expansion may involve developing new methodologies or adapting existing
models to address challenges in these emerging fields. However, one challenge is
the integration of such interdisciplinary approaches without losing the theoretical
rigor of traditional statistical methods. Increasing the visibility and impact of this
research through open access publishing and active participation in global research
networks could further establish binary logistic regression as a key tool in both
theoretical and applied research [46].

The analysis highlights strategies to enhance the impact of binary logistic re-
gression research. One approach is to foster collaborative and interdisciplinary
efforts, as the stable average citation rate suggests the need for more innovative
studies that attract citations [11]. Promoting international partnerships can also
produce more globally relevant work, increasing visibility and citation potential
[20]. Enhancing dissemination through high-impact journals, conferences, social
media, and academic networks can further boost visibility [14]. Exploring newer
formats such as preprints or open-access repositories could also expand the reach of
research outputs [11]. A limitation in current dissemination practices is the uneven
access to such platforms across different regions, which could affect global reach.
By focusing on quality and visibility, researchers can ensure their contributions
are both significant and enduring in the field.

The findings reveal strategic opportunities for journals to boost their impact in
binary logistic regression research. For journals with high output but lower citation
impact, such as Frontiers in Public Health and BMC Women’s Health, focusing
on high-quality, innovative research is crucial [12, 13]. This may involve stricter
peer reviews, targeted calls for papers in emerging fields, and better dissemination
support through academic networks and social media [11]. However, a challenge
for these journals may be attracting high-quality submissions while competing with
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more established publications. Interdisciplinary research is also key. Journals with
a niche audience could benefit from encouraging submissions that cross disciplinary
boundaries, attracting a broader readership and more citations [14]. Promoting
international collaborations among authors can further enhance global relevance
and attract broader attention [29]. By prioritizing quality, interdisciplinary reach,
and global relevance, these journals can significantly enhance their influence in
binary logistic regression research.

The findings suggest strategies for authors in binary logistic regression to boost
their academic impact. Authors with high output but lower citation rates could
focus on interdisciplinary research and publish in higher-impact journals to reach
broader audiences [15]. Engaging in international collaborations and academic
networks can also increase visibility and citations [11]. Mentorship and collabo-
ration among top authors is another key strategy. Established researchers could
co-author with emerging scholars to elevate the profile of less-cited work while
providing valuable mentorship [12]. This also helps junior researchers learn from
seasoned experts, improving research quality. However, balancing mentorship with
the demands of publishing high-quality research may pose a challenge. Addition-
ally, focusing on emerging trends and incorporating new methodologies can help
authors maintain leadership and advance the field [25].

The findings reveal strategic opportunities for countries to enhance their im-
pact in binary logistic regression research. For China and Ethiopia, which have
high publication volumes but lower citation rates, focusing on improving research
quality and visibility is crucial [14]. International collaborations with countries like
the United States and the United Kingdom, which have higher citation averages,
could help increase the global reach and impact of their work [11, 13]. Coun-
tries with lower citation averages could also target innovative or emerging areas
in binary logistic regression, where competition is lower, and potential impact is
higher [8]. Investing in cutting-edge research and publishing in high-impact jour-
nals can enhance their academic standing [12]. For leading nations like the United
States, the United Kingdom, and Spain, continuing to produce high-quality re-
search while exploring interdisciplinary opportunities could sustain and elevate
their influence in the field [25].

The visual analysis suggests strategies to enhance global collaboration in binary
logistic regression research. For Ethiopia, expanding research networks through
stronger international collaborations, particularly with leading institutions in the
U.S. and China, could significantly boost visibility and impact. Increased partici-
pation in global research consortia and international conferences would also expose
Ethiopian researchers to cutting-edge developments and collaboration opportuni-
ties. For the U.S. and China, maintaining and strengthening leadership positions
is key. The U.S. should continue fostering interdisciplinary collaborations that
address emerging challenges in binary logistic regression. China should focus on
consolidating its growing network by deepening collaborations with both estab-
lished and emerging research countries. This could involve joint research projects,
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increased funding for partnerships, and promoting research findings through high-
impact publications. These strategies will help both countries stay at the forefront
of global research in this critical area, driving innovation and shaping future re-
search directions.

LIMITATIONS

Although the discussion emphasizes opportunities for authors, journals, and coun-
tries, the results should be interpreted in light of certain methodological limi-
tations. These constraints do not diminish the value of the findings but rather
point to avenues for refining future bibliometric research. First, the analysis is
based exclusively on documents indexed in Scopus, which may exclude relevant
publications available in other databases such as Web of Science or PubMed.
Second, the study focuses primarily on English516 language documents, poten-
tially overlooking significant contributions published in other languages. Third,
the bibliometric approach emphasizes quantitative indicators (e.g., publication
counts, citations, co-authorship networks) rather than the detailed technical con-
tent of individual methodologies. Consequently, while the results provide a com-
prehensive overview of global research trends, they should be interpreted with
these constraints in mind.

Despite these limitations, the findings offer a reliable and informative map of
the intellectual landscape of binary logistic regression research, contributing to
a better understanding of its evolution, disciplinary applications, and emerging
intersections with artificial intelligence.

5. CONCLUSIONS

The bibliometric analysis of binary logistic regression research provides deep in-
sights into its evolution and current status. Over the past 50 years, the research
volume has significantly increased, establishing this technique as a crucial tool
across various disciplines. The trend towards co-authorship reflects the interdisci-
plinary and global nature of the field, highlighting the complexity of the problems
addressed and the collective efforts to find solutions. The predominance of journal
articles underscores the rigorous peer-review standards in this area. While cer-
tain countries lead in research output and impact, the high level of international
collaboration demonstrates that emerging nations also play a vital role, enrich-
ing research diversity and fostering innovative applications.While this study has
acknowledged several methodological constraints (discussed in detail in the Limi-
tations section) the overall findings provide a reliable and comprehensive map of
binary logistic regression research.

Publication trends in binary logistic regression research show a significant in-
crease, especially in the last decade, indicating its growing relevance across scien-
tific disciplines. However, the stable citation rate per article suggests a potential
disconnect between the research volume and its impact, which may indicate that

Rev.Mate. Teor.Aplic. (ISSN print: 1409-2433; online: 2215-3373) Vol. 33(1): 21-48, Jan — Jun 2026



42 H. LLINAS — D. NUNEZ — J.TILANO — J. VILLALBA

while the field is expanding, the influence of individual studies is not advancing at
the same rate. One limitation of this study is the exclusion of certain high-impact
studies that may not be well-cited within the Scopus database, leading to potential
biases in interpreting citation impacts. This pattern reflects a common situation
in rapidly expanding fields, where more publications do not always lead to greater
academic recognition. The data suggest the need for more focused and impactful
studies that stand out in an increasingly crowded field.

The analysis of the co-occurrence of keywords, both author-specific and in-
dexed, reveals the central role of demographic and clinical terms such as “human,”
“female,” “male,” and “aged.” These keywords highlight a strong focus on health-
related outcomes and the application of binary logistic regression in epidemiolog-
ical studies, particularly in understanding risk factors within specific populations.
The interdisciplinary nature of this research is evident, with a significant overlap
of themes across various fields such as public health, epidemiology, and mental
health. While the United States, China, and the United Kingdom lead in shaping
these research themes, the involvement of emerging countries like Ethiopia shows a
broader global participation in advancing this field. Nevertheless, the study’s focus
on dominant keywords may overshadow emerging terms and concepts that are not
yet widely recognized, potentially limiting the scope of the analysis. However, this
thematic concentration also suggests that certain research areas might be under-
represented, indicating an opportunity to explore new topics and methodologies
to further advance the field.

The analysis of top journals and authors highlights those who excel in both
productivity and impact. Journals like Plos One and BMC Public Health balance
quantity with quality, making significant contributions to the field. In contrast,
journals with high publication counts but lower citation impacts might need to
focus more on quality to enhance their academic influence. Similarly, while top
authors like Wang Y and Zhang Y lead in both output and citations, others may
benefit from targeting more specialized or emerging areas to increase their impact.
The bibliometric analysis of the top 30 countries reveals significant differences in
productivity and impact. While China leads in publication volume, the United
States and the United Kingdom demonstrate higher citation averages, suggesting
a trade-off between quantity and quality. Countries like Spain and Australia main-
tain a balance, indicating strong and respected research output, whereas nations
like Ethiopia and Brazil face challenges in achieving broader recognition despite
high publication counts. This variation underscores the importance of producing
quality research that resonates globally. Future studies should consider analyzing
the content and quality of publications to better understand the reasons behind
variations in citation impact among different countries.

The visual analysis of global research collaborations in binary logistic regression
reveals significant differences among the networks of the United States, China,
and Ethiopia. The United States stands out as the most influential, with strong
connections to other leading research nations, reflecting its central role in global
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scientific collaboration. China, although rapidly expanding its network, is still
developing in comparison to the U.S., while Ethiopia, as an emerging contributor,
shows potential for growth by expanding its collaborations with more established
research nations. A limitation of this analysis is that it focuses primarily on
publication quantity rather than the qualitative aspects of these collaborations,
which could provide a more nuanced understanding of their impact. The analysis
of bibliographic coupling further highlights the tightly connected global network,
with distinct research themes explored by different country groups, pointing to a
division of labor or specialization in the field.

In summary, while binary logistic regression research is mature with estab-
lished directions, opportunities remain for exploring emerging topics, enhancing
interdisciplinary collaborations, and improving the quality and impact of research
outputs globally. Looking ahead, future research should integrate additional data
sources,expand the linguistic scope beyond English, and deepen the qualitative
understanding of collaboration networks. These directions will ensure that bi-
nary logistic regression continues to evolve as a core methodological tool across
disciplines, particularly at the intersection of statistics and artificial intelligence.
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