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Abstract
Context: Honey, a natural bee product, has been widely used for its therapeutic properties, including potential antiviral effects.
Aims: To evaluate global research trends on honey’s antiviral properties through a bibliometric analysis.

Methods: A bibliometric analysis was conducted using the Scopus database for documents published between 1996 and 2024. Data were extracted using specific
search queries and analysed using Bibliometrix R, Excel, Publish or Perish, and Zotero software.

Results: A total of 83 documents were retrieved and analysed. There was a marked rise in global research interest in honey’s antiviral properties, with a sharp
increase in publications during the COVID-19 pandemic. Thematic mapping indicated that while honey is a central topic, most studies remain preclinical or
review-based, with limited translational research.

Conclusions: Research on honey’s antiviral effects is expanding, yet more mechanistic and clinical investigations are required to substantiate its therapeutic
potential.
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Resumen
Contexto: La miel, un producto natural de las abejas, se ha utilizado ampliamente por sus propiedades terapéuticas, incluyendo posibles efectos antivirales.
Objetivos: Evaluar las tendencias globales de investigacién sobre las propiedades antivirales de la miel mediante un analisis bibliométrico.

Métodos: Se realiz6 un analisis bibliométrico utilizando la base de datos Scopus para documentos publicados entre 1996 y 2024. Los datos se extrajeron
mediante consultas de busqueda especificas y se analizaron con los programas informéticos Bibliometrix R, Excel, Publish or Perish y Zotero.

Resultados: Se recuperaron y analizaron 83 documentos. Se observé un marcado aumento en el interés mundial por la investigacion sobre las propiedades
antivirales de la miel, con un marcado incremento de las publicaciones durante la pandemia de COVID-19. El mapeo tematico indic que, si bien la miel es un
tema central, la mayoria de los estudios siguen siendo preclinicos o basados en revisiones, con una investigacion traslacional limitada.

Conclusiones: La investigacion sobre los efectos antivirales de la miel estd en expansion; sin embargo, se requieren mas investigaciones mecanicistas y clinicas
para corroborar su potencial terapéutico.

Palabras Clave: analisis bibliométrico; antiviral; Bibliometrix R; COVID-19; miel; tendencias de investigacion; Scopus.
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INTRODUCTION

Honey is a natural substance produced by honey-
bees (Apis spp.) from floral nectar. The nectar under-
goes enzymatic changes before being stored in the hon-
eycomb, where it dehydrates and forms a thick, sticky,
sweet substance known as honey (Alaerjani & Moham-
med, 2024; Kumar et al., 2024). It is composed mainly
of sugars and water, along with smaller amounts of vit-
amins, minerals, amino acids, organic acids, flavo-
noids, phenolic compounds, and aromatic substances
(Machado De-Melo et al., 2018; Tafere, 2021). Fructose
and glucose are the primary sugar components, repre-
senting 51 to 69% of honey’s composition, with a fruc-
tose-to-glucose ratio of 1:1.3 (Erwan et al., 2020; Sathi-
anarayanan et al.; 2024). Among the minerals, potas-
sium (K), sodium (Na), phosphorus (P), magnesium
(Mg), and calcium (Ca) are the most abundant (Kek et
al., 2017; Yaman et al., 2024). Protein, although present
in small amounts (0.7%), exists in both complex and
simple forms as amino acids. Nearly all physiologically
important amino acids are present in honey, with pro-
line being the predominant one (Alvarez-Suarez et al.,
2013; Tafere, 2021). The composition of honey varies
due to factors such as geographical area, climate, bee
species, floral sources, and storage conditions (Puscas
et al., 2013). Darker-coloured honey usually contains
higher phenolic content, while lighter-coloured honey
tends to have lower phenolic content (Bogdanov et al.,
2004; Gheldof & Engeseth, 2002; Tafere, 2021).

Honey has historically been utilised not only as a
food source but also as a traditional remedy for a vari-
ety of human diseases, such as cardiovascular diseases,
diabetes, cancer, neurodegenerative diseases, pulmo-
nary diseases, liver diseases, and ulcers (Ghaffari et al.,
2012; Hossen et al., 2017; Shaikh et al., 2024). The pres-
ence of multiple bioactive compounds in honey, such
as phenolic acids, organic acids, polyphenols, and fla-
vonoids, contributes to its wide range of health-pro-
moting effects, such as antioxidant, anti-inflammatory,
anti-ulcerous, anti-hyperlipidaemic, and anti-cancer,
anti-bacterial, and antiviral properties (Estevinho et al.,
2008; Gheldof & Engeseth, 2002; Swellam et al., 2003;
Velasquez et al., 2022).

With regard to the antiviral potential of honey, sev-
eral studies have documented the antiviral effects of
honey against several viruses, including the rubella vi-
rus, the herpes simplex virus (HSV), the varicella zos-
ter virus (VSV), the influenza virus A/WSN/33
(HIN1), and the respiratory syncytial virus (RSV) (Al-
Waili, 2004; Hashemipour et al., 2014; Watanabe et al.,
2014; Zeina et al., 1996). The antiviral effect of honey is
said to be attributed to several factors, including os-
motic effects, low pH, and the presence of various nat-
ural compounds such as hydrogen peroxide, phenolic
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acids, flavonoids, and lysozyme (Lima et al., 2021; Sa-
marghandian et al., 2017). In addition, Al-Hatamleh et
al. (2020) have highlighted that specific phytochemi-
cals in honey, such as methylglyoxal, chrysin, caffeic
acid, galangin, and hesperidin, have potential antiviral
and immunomodulatory effects against the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2).

Bibliometric analysis has recently gained growing
interest among researchers and academics as a method
for identifying patterns, trends, and the impact of re-
search within a specific field or domain, utilising dif-
ferent frameworks and tools. The process typically in-
volves retrieving relevant publications from scientific
databases, followed by data cleaning, refinement, and
analysis to generate meaningful interpretations (Akha-
van et al., 2016; Donthu et al., 2021). It assesses publi-
cation productivity and performance, as well as the
contributions of authors, institutions or countries, and
evaluates research impact through citation-based met-
rics, within a specific research topic (Lim & Kumar,
2024).

The existing bibliometric analyses on honey have
explored the broad research aspects of honey (Vit et al.,
2023; Zakaria et al, 2021), honey bee pollen
(Cobanoglu, 2023), honey bee propolis (Vit et al., 2024),
pesticide content in honey (Andreo-Martinez et al.,
2020; Jaramillo-Zarate & Londofio-Giraldo, 2023), its
antioxidant and anti-bacterial properties (Stefanis et
al., 2023). While bibliometric reviews have assessed
only two biological activities of honey, which are anti-
oxidant and antibacterial properties, focused biblio-
metric analyses on its antiviral research profile are
sparse. Thus, this study aims to fill this gap by analys-
ing global research trends and identifying knowledge
gaps in antiviral research on honey from 1996 to 2024.
Mapping progress in this niche field could provide val-
uable insights, supporting the exploration of honey as
a supplement therapy for managing viral infections.

MATERIAL AND METHODS

Study design and framework

The study design was a bibliometric analysis. The
Population, Intervention, Comparison, and Outcomes
(PICO) framework for this analysis was defined as fol-
lows: 'Population' was scientific publications related to
the antiviral properties of honey, 'Intervention' was
honey, 'Comparison' was not applicable, while 'Out-
comes' were publication output and research trends,
authors and collaborations patterns, journals publish-
ing on honey and antiviral studies, geographical and
institutional distribution and cooperation, as well as ci-
tation, co-citation, and co-word analyses.
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Literature searching

The bibliometric analysis was conducted using the
Scopus (Elsevier) database in October 2024. The Sco-
pus database was selected as the search engine for this
study, as it is the most widely recognised and fre-
quently used resource for analysing scientific publica-
tions, providing broad coverage across various disci-
plines (Giti et al., 2023; Yang et al., 2013).

Search strategy

The search string keywords used were (TITLE-
ABS-KEY("honey") AND TITLE-ABS-KEY ("antiviral"))
AND NOT TITLE-ABS-KEY("honey bee" OR "Apis").

Eligibility, inclusion and exclusion criteria

Articles were screened based on their titles, ab-
stracts, and keywords. The inclusion criteria were as
follows: (1) Publications indexed in Scopus, (2) Con-
tains keywords: "honey" AND "antiviral" (3) Published
within the year of 1996 to 2024, (4) Document types ei-
ther articles, reviews, conference papers, editorials,
notes, books/book chapters, or short surveys, and (5)
Written in English. The exclusion criteria were as fol-
lows: (1) Retracted documents, and (2) Duplicates.

Selection process

The selection process was conducted by one re-
searcher, who screened titles and abstracts for rele-
vance. No automation tools were used in the selection
process, but Zotero was used to manage references and
detect retractions.

Data extraction and bibliometric analysis

The Scopus search results were exported in .CSV
and .RIS formats. Among the variables extracted were
author(s), title, year, journal, citations, author affilia-
tion, keywords, citations per year, co-authorship net-
works, country contribution, and journal impact met-
rics (h-index, g-index, CiteScore, SCImago Journal
Rank (SJR)). The documents were then imported and
analysed using the following softwares: (1) Microsoft
Excel was used to calculate publication frequencies
and percentages, as well as to generate charts and
graphs; (2) Bibliometrix R (Aria & Cuccurullo, 2017)
was applied to create, visualise, and cluster the biblio-
metric networks, such as co-authorship, co-citation re-
lationships, co-words analysis, word cloud, conceptual
structure map, and thematic mapping; (3) Harzing's
Publish or Perish software was employed to calculate
citation metrics, aiding in the evaluation of research
impact; (4) Zotero Reference Manager (Sadeghi et al.,
2013) was used to verify retractions and prevent the in-
clusion of retracted papers, ensuring accuracy in the
document count. This tool enables comprehensive
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analysis of publication trends, citation metrics, and the
structural relationships within the research landscape
of honey- and antiviral-related studies. This study is
intended to analyse publication output and growth re-
search trends, authors and collaborations, journals
publishing on honey and antiviral studies, geograph-
ical and institutional distribution and cooperation, ci-
tations, co-citation, and co-words analyses.

Risk of bias assessment

Although bibliometric studies are exempt from
conventional risk-of-bias tools, steps were taken to
minimise selection and reporting bias by using Scopus,
which is a comprehensive database, avoiding retracted
and duplicate articles, and ensuring an objective and
reproducible keyword strategy. The use of a structured
search string and automated export from Scopus re-
duced the risk of selection bias.

Synthesis methods

The bibliometric synthesis was conducted using
multiple tools to capture distinct analytical perspec-
tives. The Bibliometrix R package was employed to
generate co-authorship networks, co-word occurrence
maps, and thematic and conceptual mappings. De-
scriptive statistics, including publication trends, were
compiled in Microsoft Excel. Citation metrics were ob-
tained through Harzing's Publish or Perish software.
Due to the bibliometric nature of this review, no meta-
analysis or statistical synthesis of study findings was
conducted.

Reporting bias assessment
Not applicable due to the descriptive nature of bib-
liometric analysis.

Certainty of evidence

Not applicable, as no clinical or experimental data
were evaluated.

RESULTS

Publication output and growth trends

A total of 83 documents were identified from the
Scopus database, spanning from 1996 to 2024. The cu-
mulative citation count for these documents was 2970,
yielding an average citation rate of 106.07 per year. The
h- and g-index was found to be 24 and 54, respectively
(Table 1). Among the retrieved documents, original ar-
ticles constituted the majority (60.2%, n = 50/83), fol-
lowed by review articles (28.9%, n = 24/83) (Fig. 1).
Other document types contributed marginally, such as
notes and conference papers, each making up 2.4% (n
= 2/86), while the remaining categories accounted for
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1.2% (n=1/83). Fig. 2 shows the trend in publications
on honey and antivirals. The development trend
showed three distinct phases: a consistent growth
phase (1996-2012), a moderate increase phase (2013-
2018), and a rapid growth phase (2019-2024), peaking
in 2022. However, a declining trend was observed after
2023.

Geographical and institutional contributions

Corresponding authors from India led the research
on the topic with ten publications, followed by corre-
sponding authors from Iran with six publications and
China with four publications (Fig. 3). In terms of geo-
graphical contribution over time (Fig. 4), Pakistan led
with a total of 23 publications, followed by India (21),
Iran (18), United States of America (16), and Saudi

Honey's antiviral research landscape

Arabia (13). In addition, Fig. 4 also shows that India
has made a notable increase in publications on this
topic after 2020, becoming a leading contributor by
2023. Iran showed a steady growth in publications on
this topic from around 2011, with a significant acceler-
ation after 2018. The USA has maintained a steady rise
in publications since 2003. Saudi Arabia exhibited
slower growth than other countries but showed a no-
ticeable rise after 2020. Pakistan showed minimal ac-
tivity in publications on honey and its antiviral prop-
erties until around 2020. Still, a noticeable increase oc-
curred after this point, with a steady upward trajectory
observed from 2021 onwards. However, when ana-
lysed by country, the most cited country on the topic
was Switzerland, with 833 total citations, followed by
India (368) and Iran (359) (Fig. 5).

Table 1. Summary of bibliometric performance analysis on the topic of honey and antiviral studies.

Bibliometric performance analysis

Data

Publication years
Citation years
Papers

Citations
Citations/year
Citation/paper
Citation/author
Papers/author
h-index

g-index

1996-2024

28 (1996-2024)
83

2970

106.07

35.78

1010.54

324

24

54

Book Chapter
1.2%

Book 1.2%

Note 2.4%

Conference Paper
2.4%

Editorial
1.2%
Document type

Figure 1. Distribution of retrieved publications by document type on the topic of honey and antiviral research.
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Table 2. Top journals publishing on honey and antiviral studies based on the performance metrics.
Journal TP TC Publisher Cite Score SJR Score SNIP Score
Archives of Medical Research 2 140 Elsevier 12.5(2023) 1.076 (2023) 0.844 (2023)
Molecules 2 96 Multidisciplinary Digital Publishing 7.4 (2023) 0.744 (2023) 1.064 (2023)
Institute (MDPI)
BMJ Open 2 52 BMJ Publishing Group 4.4 (2023) 0.971 (2023) 0.8995 (2023)
International Journal of 2 52 Dove Medical Press 2.2 (2022) 0.521 (2022) 0.627 (2023)
General Medicine
Pharmaceuticals 2 38 Multidisciplinary Digital Publishing 6.1(2023) 0.845 (2023) 0.977 (2023)

Institute (MDPI)

TP: Total Publications, TC: Total Citations, SJR Score: SCImago Journal Rank, SNIP Score: Source Normalised Impact per Paper (SNIP) score.

Journal and publication performance analysis

Table 2 lists the top journals publishing on the topic
of honey and antiviral. Overall, most of the top five
journals publish at least two publications on the topic
of honey and antiviral. In contrast, the other journals
publish only one article each. Bradford's law was ap-
plied to show the dispersion of scientific literature on
the topic. Fig. 6 shows the core source by Bradford's
law, illustrating that the top five journals producing
the highest number of articles on the research topic are
Archives of Medical Research, BM] Open, Interna-
tional Journal of General Medicine, Molecules, and
Pharmaceuticals. These journals form the core zone,
while the remaining articles were scattered across a
broader range of journals with fewer contributions.

In terms of citations (Table 2), the Archives of Med-
ical Research journal received 140 citations, making it
the most cited journal on this topic; the Molecules

https://jppres.com

journal followed with 96 citations. BM] Open and the
International Journal of General Medicine received a
similar total of 52 citations. Out of the five journals, the
Archives of Medical Research journal under the Else-
vier publisher attained the highest cite score rank
measured in 2023, with a score of 12.5, while the Mole-
cules journal ranked second with a cite score of 7.4, fol-
lowed by the Pharmaceuticals journal with a cite score
of 6.1. Based on the SCImago Journal Rank (SJR) score,
the Archives of Medical Research journal achieved the
highest score (1.076), followed by the BM] Open and
Pharmaceuticals journals, with SJR scores of 0.971
(2023) and 0.845 (2023), respectively. Ranking by the
Source Normalised Impact per Paper (SNIP) score, the
Molecules journal received the highest score of 1.064 in
2023 on the topic of honey and antiviral, followed by
the Pharmaceuticals journal and the BM] Open journal
with SNIP scores of 0.977 (2023) and 0.8995 (2023), re-
spectively.
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Figure 6. Bradford's law plot demonstrating core journals in the field of honey and antiviral studies.

Table 3. Most cited articles on the topic of honey and antiviral studies.

. T .
Authors Title Year Source .° ta! Cite/year
type citation

Bogdanov S, Jurendic T, Sieber Honey for nutrition and health: a review 2008 Review 833 52.06

R, Gallmann P

Mani R, Natesan V Chrysin: sources, beneficial pharmacological activities, 2018 Review 312 52
and molecular mechanism of action

Davoudi-Monfared E, Rahmani Arandomized clinical trial of the efficacy and safety of 2020 Article 232 58

H, Khalili H, Hajiabdolbaghi M, interferon B-1ain treatment of severe COVID-19

Salehi M, Abbasian L,

Kazemzadeh H, Yekaninejad MS

Al-Waili NS Topical honey application vs. acyclovir for the treatment 2004 Article 126 6.3
of recurrent herpes simplex lesions

Watanabe K, Rahmasari R, Anti-influenza viral effects of honey in vitro: potent high 2014 Article 123 12.3

Matsunaga A, Haruyama T, activity of manuka honey

Kobayashi N

Sathe SK, Seeram NP, Kshirsagar ~ Fatty acid composition of California grown almonds 2008 Article 114 7.13

HH, Heber D, Lapsley KA

Alam S, Sarker MMR, Afrin S, Traditional herbal medicines, bioactive metabolites, and 2021 Review 83 27.67

Richi FT, Zhao C, Zhou J-R, plant products against COVID-19: update on clinical trials

Mohamed IN and mechanism of actions

Al-Hatamleh MAI, Hatmal MM, Antiviral and Immunomodulatory effects of 2020 Review 77 19.25

Sattar K, Ahmad S, Mustafa Mz, phytochemicals from honey against COVID-19: potential

Bittencourt MC, Mohamud R mechanisms of action and future directions

Shahzad A, Cohrs RJ In vitro antiviral activity of honey against varicella zoster 2012 Article 73 6.08
virus (VZV): a translational medicine study for potential
remedy for shingles

Zeina B, Othman O, Al-Assad S Effect of honey versus thyme on Rubella virus survival in 1996 Article 71 2.54

vitro

In terms of publication, the article published by
Bogdanov and colleagues titled “ Honey for nutrition and
health: a review”, received the highest number of cita-
tions, with a total of 833, followed by the publication
by Mani, R. and Natesan, V. titled “Chrysin: sources,
beneficial pharmacological activities, and molecular mecha-
nism of action”, which received 312 citations. The third
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most cited publication was by Davoudi-Monfared, ti-
tled “A randomised clinical trial of the efficacy and safety of
interferon B-1a in treatment of severe COVID-19”, which
received a total citation of 232. In comparison, each of
the remaining publications contributed less than 130
citations (Table 3). When considering the cite/year
score, the same publication, “A randomised clinical trial
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of the efficacy and safety of interferon p-1a in treatment of
severe COVID-19” recorded the highest score of 58, fol-
lowed by “Homney for nutrition and health: a review” and
“Chrysin: sources, beneficial pharmacological activities, and
molecular mechanism of action” with the cite/year scores
of 52.06 and 52, respectively.

Authors, affiliation, and collaboration dynamics

Lotka's law graph was constructed using the Bibli-
ometric R package to visualise the development trend
of authors publishing on the topic of honey and antivi-
ral (Fig. 7). Overall, the analysis demonstrated that
94.4% of authors published at least one publication on
the topic (n = 336/356) and the remaining 5.6% of au-
thors published at least two publications (n = 20/356).
Table 4 summarises the top 6 authors in the field of
honey and antiviral research, along with their corre-
sponding affiliations. Authors were ranked based on

Honey's antiviral research landscape

their total citations and citations per year. All six au-
thors published two publications on the topic. Among
them, five authors, Haruyama T, Kobayashi N, Matsu-
naga A, Rahmasari R, and Watanabe K, shared the
highest total citation count (140) and the citations/ year
score (70). The second most-published author in this
domain was Mohamud R., with a total citation count
of 80 and a citations/year score of 40. In terms of affil-
iations, Shaikh Zayed Postgraduate Medical Institute
and the University of Rzeszéw were the leading con-
tributors to honey and antiviral research, with a total
of six publications. Universiti Sains Malaysia follows
closely with five publications. King Saud University,
Tehran University of Medical Sciences, University of
Veterinary and Animal Sciences, and Yokohama Uni-
versity of Pharmacy all shared third place in terms of
contributions; each published four works on the topic

(Fig. 8).

Figure 7. Lotka's law applied to author productivity in honey and antiviral publications.

Table 4. Top contributing authors to honey and antiviral research.

Authors Affiliation TP NCP TC c/p c/cp h-index g-index
Haruyama, AVSS, Central Research Center, Okinawa, 2 2 140 70 70 2 2
Takahiro Japan
Kobayashi, AVSS Corporation, Central Research Center, 2 2 140 70 70 2 2
Nobuyuki Nagasaki, Japan
Matsunaga, Ayaka Graduate School of Biomedical Sciences, 2 2 140 70 70 2 2
Laboratory of Molecular Biology of
Infectious Agents, Nagasaki, Japan
Rahmasari, Ratika Universitas Indonesia, Laboratory of 2 2 140 70 70 2 2
Microbiology and Biotechnology, Depok,
Indonesia
Watanabe, Ken Nagasaki University, Nagasaki, Japan 2 2 140 70 70 2 2
Mohamud, School of Medical Sciences, Universiti Sains 2 2 80 40 40 2 2
Rohimah Malaysia, Department of Immunology,

Kubang Kerian, Malaysia

TP: Total Publications, NCP: Number of Cited Publications, TC: Total Citations, C/P: Citations per Publication, C/CP: Citations per Cited Publication.
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Figure 9. (A) Co-citation network map among authors in honey and antiviral research. (B) Density visualisation of author co-citation

A co-citation mapping network was then con-
structed using the Bibliometrix R package to analyse
collaboration dynamics among authors (Fig. 9). The
network was divided into five clusters. In Cluster 1
(blue), Al-Waili and Shahzad were identified as the
most frequently co-cited authors on the topic. In Clus-
ter 2 (red), Johnson and Patel were the leading co-cited
authors. Cluster 3 (green) was primarily characterised
by Zeina's contributions as the most cited author. In
Cluster 4 (purple), Mandal was identified as the author
with the highest number of co-citations. Finally, Clus-
ter 5 (orange) consists of two key contributors who
share significant co-citation on honey and antiviral re-
search.

Connection of countries, institutions, and journals

The connection between countries, institutions, and
journals was then visualised using a three-field plot

https://jppres.com

based on a Sankey diagram, created with Bibliometric
R (Fig. 10). The height of the rectangular nodes in the
diagram was proportional to the frequency of occur-
rence of each country, institution, and journal within
the collaboration network. The figure shows that Paki-
stan had the most connections with leading contrib-
uting institutions, including Sheikh Zayed Postgradu-
ate Medical Institute, the University of Veterinary and
Animal Sciences, King Edward Medical University,
and Harvard Medical School. Iran ranked second in
terms of connections, with major contributing institu-
tions such as Tehran University of Medical Sciences, Is-
lamic Azad University, Shiraz University of Medical
Sciences, and Kerman University of Medical Sciences.
Malaysia, on the other hand, ranked third with contrib-
uting institutions of Universiti Sains Malaysia, King
Saud University, and King Khalid University. Among
journals, Molecules received the most contributions

J Pharm Pharmacogn Res (2026) 14(1): 9
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from several countries on topics in honey and antiviral
research, including Malaysia, Saudi Arabia, Poland,
and Jordan. The second-highest number of contribu-
tions came from the Biocatalysts and Agricultural Bio-
technology journal, with contributions from Indonesia,
Malaysia, and Jordan. The remaining contributions
came from two or fewer countries.

Co-occurrence of keywords, topic trends and
relevance

Bibliometrix R was then used to extract the occur-
rence of keywords used by authors on the research
topic. The co-occurrence of keywords has been clus-
tered into two distinct thematic clusters (Fig. 11). The
analysis showed that Cluster 1 (red) has strongly inter-
connected nodes, and the keywords are centred
around honey and human, interconnected with biolog-
ical and therapeutic properties, including antioxidant,

Honey's antiviral research landscape

antimicrobial, antineoplastic, antiviral, anti-infective,
and anti-inflammatory activities. Conversely, Cluster 2
(blue) comprises keywords linked to viral infections
and clinical applications, such as anti-virus/antiviral
agents, controlled therapy, randomised controlled
trial, SARS-CoV-2, apitherapy, drug safety, compara-
tive study, and treatment outcome. Notably, the key-
word 'honey' appears as a central connecting node be-
tween the two clusters. In terms of word count, honey
(76), human (71), article (32), antiviral activity (28),
anti-virus agent (25), non-human (23), controlled study
(22), acyclovir (21), adult (19), and male (18) were the
most frequently used words by authors on the topic of
honey and antiviral (Fig. 12). The word cloud map of
co-occurring keywords shows that the top three most
frequently used terms by authors in the context of
honey and antiviral research were human, honey, and
article (Fig. 13).
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Figure 10. Three-field Sankey plot linking countries, institutions, and journals in honey and antiviral research.
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Figure 11. Keyword co-occurrence clustering map: research themes on honey and antiviral applications.
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When looking at the trend topic chart, the initial fo-
cus of research on honey and its antiviral properties
was primarily on comparative studies, recurrent dis-
eases, herpes simplex, plant extracts, and acyclovir.
However, after 2014, the scope of research began to ex-
pand significantly (Fig. 14). The rapid increase in re-
search topics related to honey and antiviral from 2014
to 2024 reflects the growing recognition of honey's po-
tential as an antiviral agent, anti-inflammatory, antidi-
abetic, and antioxidant.

The multiple correspondence analysis was then
performed to generate a conceptual structure map of

https://jppres.com

co-occurrence keywords used by authors. The key-
words clustered within the red area indicate the central
concept in the research field (Fig. 15). This conceptual
map reveals three main thematic groupings. The first
cluster, located on the left, comprises terms such as an-
tioxidant activity, anti-inflammatory activity, antimi-
crobial activity, antineoplastic activity, flavonoid,
propolis, and plant extract. The second cluster, near the
centre, includes honey, virus replication, antiviral ac-
tivity, ascorbic acid, and wound healing. The third
cluster, positioned on the right, features terms such as
randomised controlled trial, drug safety, acyclovir,
herpes labialis, adult, and aged.
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Figure 15. Conceptual structure map based on multiple correspondence analysis of keywords.

The thematic map was further constructed to ex-
plore the relevance of the topic of honey and antiviral
(Fig. 16). The terms 'honey', 'human', and' article' were
under the classification of motor themes and niche
themes, while the 'anti-bacterial activity', 'anti-infec-
tive agent', and 'antioxidant' were under the classifica-
tion of intermediate themes in between niche themes
and emerging or declining themes. On the other hand,

https://jppres.com

'antiviral activity', 'non-human', and 'review' were
classified as basic themes.

DISCUSSION

Honey is well-known for its numerous health ben-
efits, in addition to its widespread use in food and bev-
erages. Previous bibliometric studies have primarily
examined the general aspects of honey, its antioxidant
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and anti-bacterial properties, as well as related prod-
ucts such as bee pollen and propolis (Andreo-Martinez
et al, 2020; Cobanoglu, 2023; Jaramillo-Zarate &
Londono-Giraldo, 2023; Stefanis et al., 2023; Vit et al.,
2023; 2024; Zakaria et al.,, 2021). In contrast, biblio-
metric analyses focusing on the antiviral activity of
honey remain limited, highlighting a clear research
gap that this study aims to address through a compre-
hensive bibliometric evaluation.

In terms of publication output and growth trend,
our analysis reveals that research on honey and antivi-
ral activity has increased rapidly from 1996 to 2024, as
indicated by an upward trend in cumulative publica-
tions. There has been a noticeable surge in publica-
tions, particularly since 2019. Over the five years from
2019 to 2024, a total of 50 publications on the topic were
produced, compared to 33 publications over the pre-
ceding 25 years. This pattern of cumulative research
output suggests an exponential growth of publications
in this field. The surge in research publications on
honey and antiviral topics, particularly those related to
SARS-CoV-2, could be attributed to the global health
crisis caused by the COVID-19 pandemic. The initial
outbreak in Wuhan, China, prompted a significant in-
crease in research on natural products, including
honey, as potential therapeutic agents or supplemen-
tary treatments for viral infections (Huang et al., 2020;
Verma & Gustafsson, 2020). This interest was driven
by the diverse array of bioactive compounds in honey,
which exhibited antiviral, anti-inflammatory, and im-
munomodulatory effects (Mackin et al., 2023). How-
ever, a decline in publication growth from 2023 on-
wards was also noted, which may be attributed to the
widespread vaccination efforts against SARS-CoV-2.
These efforts might have shifted research priorities
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away from antiviral agents, leading to a decrease in re-
search focusing on the topic.

While assessing the geographical and institutional
contributions, most research on honey and antivirals
originated in Asia, with India and Iran emerging as
leading contributors. Both countries consistently
ranked among the top three in both publication output
and citation impact, reflecting their active role in ad-
vancing this field. This regional dominance of Asia was
consistent with the bibliometric study by Stefanis et al.
(2023), which found that Asia accounted for the major-
ity of documents on honey's antioxidant and antimi-
crobial properties, with India, Turkey, Malaysia, and
Saudi Arabia among the top contributors. Such find-
ings underscore Asia's strong research capacity and
growing influence in honey. The differences in re-
search output and quality across countries and conti-
nents were evident, reflecting economic resources, re-
search infrastructure, and policy priorities that shape
global research distribution (Liu et al., 2024).

Meanwhile, Switzerland was found to be the lead-
ing country in citation performance. A notable exam-
ple is the highly cited review "Honey for Nutrition and
Health: A Review" by Bogdanov et al. (2008), published
in the Journal of the American College of Nutrition.
This work, led by researchers from the Swiss Bee Re-
search Centre, Agroscope in Bern, comprehensively
discussed honey's nutritional, therapeutic, and bioac-
tive properties, including antimicrobial and antiviral
potentials. Its strong citation record shows Switzer-
land's impactful role in advancing global honey re-
search.

The quantity of peer-reviewed publications is a cru-
cial metric for assessing the developmental trends in a
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specific research discipline or field of study (Van
Nunen et al., 2018). This study shows a clear core of
five journals that together publish the largest share of
honey-antiviral papers. This matches Bradford's law
of scattering, which states that articles on a given sub-
ject are concentrated in a small set of core journals,
with the remainder scattered across many other titles.
At the same time, the small per-journal counts beyond
the core imply that most other journals contain only
one or a few relevant items. Similarly, a prior biblio-
metric analysis of COVID-19 publications on chest and
infectious diseases identified core journal sets, reflect-
ing rapid publication in general medical and multidis-
ciplinary outlets during an emergent period (Giilhan &
Kurutkan, 2021).

Citation counts serve as significant indicators of sci-
entific influence and quality evaluation (Oztiirk et al.,
2024). This study found that the Archives of Medical
Research journal was the most cited journal on the
topic of honey and antiviral, exhibiting the influence
and impact of this journal on the research topic (Ga-
rousi & Fernandes, 2016). In terms of the most cited au-
thors, Haruyama T, Kobayashi N, Matsunaga A, Rah-
masari R, and Watanabe K received a total of 140 cita-
tions, followed by Mohamud, with a total of 80 cita-
tions, while Beasley, Braithwaite, Semprini, Shortt, and
Singer received a similar total of 52 citations.

While examining the author's dynamics, it was
found that the author's productivity on the topic of
honey and antiviral did not fully conform to Lotka's
law. This well-established principle explains how sci-
entific productivity is distributed across fields. By def-
inition, Lotka's law states that the number of authors
making n contributions is roughly 1/n? of the number
of authors making a single contribution, where a is typ-
ically close to 2. This implies that the number of au-
thors contributing a particular number of papers is in-
versely proportional to the number of papers they con-
tribute (Kushairi & Ahmi, 2021; Lotka, 1926). In this
study, the proportion of authors publishing two publi-
cations was lower than the value predicted by the in-
verse square relationship. Based on Lotka's law, with
336 authors publishing a single paper, the expected
number publishing two papers would be approxi-
mately 84 (336 + 22). This is considerably higher than
the observed 20 authors found in this study. Single-pa-
per contributors, therefore, dominated the author's
productivity in this field. A similar pattern was re-
ported by Giilhan & Kurutkan (2021) in a bibliometric
analysis of COVID-19 publications in the field of chest
and infectious disease research. This deviation from
Lotka's distribution may be attributed to the rapid, re-
cent increase in research output following the emer-
gence of COVID-19, which limited the number of re-
peat contributors.
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Co-authorship networks, on the other hand, serve
as a valuable tool for mapping scientific collaboration,
where authors are represented as nodes and their joint
publications as links. This network analysis can reveal
the dynamics of collaboration within the research com-
munity, indicating collaborative research efforts. A
data diagram is a flow-based visualisation tool that il-
lustrates the strength of connections between entities
through the thickness of the flows. In bibliometric re-
search, it has been increasingly used to map and inter-
pret collaborative patterns across countries, institu-
tions, and journals (Donthu et al., 2021; Zupic & Cater,
2015). In our analysis of honey and antiviral research,
the Sankey plot revealed an intense concentration of
contributions from Pakistan, primarily driven by insti-
tutions such as the Sheikh Zayed Postgraduate Medi-
cal Institute and the University of Veterinary and Ani-
mal Sciences. Iran ranked second, with key institutions
including Tehran University of Medical Sciences and
Shiraz University of Medical Sciences, while Malaysia
followed with notable contributions from Universiti
Sains Malaysia. The visualisation also highlighted
Molecules as the main publishing outlet across multi-
ple countries, whereas other journals, such as Biocatal-
ysis and Agricultural Biotechnology, displayed more
limited, country-specific contributions. This finding
suggests that while research output is globally dis-
persed, a few countries and journals dominate the
scholarly communication on honey and antiviral stud-
ies.

Co-word analysis is an important bibliometric
method that examines the co-occurrence of keywords
in the literature to identify the relationships and con-
nections between research topics (Schroeder et al.,
2018). 'Honey' and 'human' are the most frequently
used keywords by authors on the topic of honey and
its antiviral properties, with 76 and 71 occurrences, re-
spectively. The terms “antiviral activity’ and “anti-virus
agent’ appeared 28 and 26 times, respectively. The key-
word co-occurrence network offers valuable insights
into how research on honey's antiviral properties is
structured. The presence of two clear thematic clusters
suggests that the field is somewhat divided. On the one
hand, many studies have focused on honey's biological
activities, such as its antioxidant, anti-inflammatory,
antimicrobial, anti-infective, and antiviral effects,
which are primarily attributed to compounds such as
flavonoids and polyphenols (Ahmed et al., 2018; Man-
dal & Mandal, 2011). On the other hand, a growing
number of publications are exploring honey's potential
as an adjunct or alternative therapy, particularly in the
context of COVID-19 and other viral diseases, in which
honey is increasingly evaluated through clinical and
translational studies (Al-Hatamleh et al.,, 2020; Sa-
marghandian et al., 2021). The keyword honey serves
as a central connector between these two domains,
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with the interconnecting lines highlighting emerging
cross-disciplinary links in which insights into honey's
bioactive properties are being integrated with applied
research in therapeutic and clinical contexts.

Thematic mapping analysis utilised the keywords
used by authors to provide the research topics, essen-
tial expressions, and the relationship between them.
The network analysis of word occurrence describes the
key themes and patterns, and then summarises the re-
search topic into four different topologies of theme
(Akter et al., 2021). The upper right quadrant (Q1) rep-
resents driving themes, while the lower right quadrant
(Q4) contains underlying themes. The upper left quad-
rant (Q2) features highly specialised themes, and the
lower left quadrant (Q3) is characterised by emerging
or disappearing themes (Agbo et al., 2021). When ex-
amining thematic mapping on the topic of honey and
antiviral properties, the terms 'honey', '"human', and
'article' were positioned between Q1 and Q2. This find-
ing indicates that honey is both an essential and influ-
ential topic within the field, demonstrating strong cen-
trality and steady development. The co-occurrence of
human and article alongside honey reflects a strong
emphasis on clinical or human-related investigations,
as well as the frequent documentation of honey re-
search in scholarly publications, reinforcing its posi-
tion as a driving theme in the domain. The terms “anti-
bacterial activity’, ‘anti-infective agent’, and ‘antioxi-
dant’ are located between Q1 and Q3, highlighting
their role as key drivers of current trends in the field.
These topics are actively researched but may still be in
their early stages of development, with moderate con-
ceptual maturity. Their intermediate position suggests
they could evolve into more central and established
themes or be overshadowed by stronger emerging ar-
eas such as antiviral activity, depending on future re-
search directions. In contrast, the terms 'antiviral activ-
ity’, ‘non-human’, and ‘review” were in Q4, suggesting
that they represent established knowledge or concepts
that are fundamental to the field but not actively driv-
ing current research. This positioning indicates that
much of the available evidence is concentrated in pre-
clinical or experimental studies and is often consoli-
dated through reviews, rather than driven by novel or
translational research. Therefore, advancing this area
will require more targeted and original investigations,
beginning with preclinical mechanism of action stud-
ies to comprehend the antiviral action prior to extend-
ing to well-designed human clinical studies. Such ef-
forts would strengthen the evidence base on the anti-
viral properties of honey and help transition the theme
from a foundational to a more dynamic research focus.

This study has several limitations, including the use
of only the Scopus database for data retrieval. Restrict-
ing the analysis to a single source may have excluded
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relevant literature indexed in other databases such as
Web of Science and PubMed. Nevertheless, Scopus is
one of the largest and most comprehensive abstract
and citation databases, covering a wide range of disci-
plines and providing high-quality scholarly content,
which strengthens its suitability for bibliometric stud-
ies (Shaheen, 2025). The literature comparing Scopus
and Web of Science indicates that both databases have
significant overlap, especially in core journals, and that
using Scopus alone is often sufficient for many biblio-
metric analyses, particularly in the social sciences,
management, and health research fields (Oztiirk etal,
2024). However, future studies may consider using ad-
ditional databases to capture a more representative
and diverse body of literature. Another limitation is
that the data extraction and screening process has been
carried out by a single researcher. While this ensured
consistent application of the inclusion and exclusion
criteria, it may have introduced a risk of selection bias
or inadvertent omission of relevant studies. Involving
multiple reviewers in future work could enhance the
reliability and transparency of the selection process.
The use of a limited keyword set in the search strategy
may have led to the exclusion of some relevant articles,
a standard limitation in bibliometric analyses
(Romanelli et al., 2021). Nonetheless, the application of
logical Boolean operators helped improve the preci-
sion and relevance of the retrieved results.

Despite these limitations, the study provides mean-
ingful insights into publication trends and research
gaps, and offers a valuable foundation for guiding fu-
ture investigations on the antiviral potential of honey.
Future research should prioritise mechanistic preclini-
cal work to clarify how honey and its bioactive com-
pounds exert antiviral effects, supported by standard-
ised profiling of different honey types. Translational
research should then progress to well-designed clinical
trials assessing the efficacy and safety of interventions
for viral infections beyond COVID-19. Strengthening
this evidence base through collaborative, interdiscipli-
nary approaches would enable honey's antiviral poten-
tial to move from preliminary observations to vali-
dated clinical application. Until supported by high-
quality clinical trials, honey should be viewed as a po-
tential adjunct, not a replacement, to standard antiviral
therapies (Yupanqui Mieles et al., 2022). In the mean-
time, the growing body of evidence on the antiviral ac-
tivity of honey may support the use of honey in com-
plementary medicinal frameworks, especially in re-
gions where traditional remedies are commonly used
(Ahmed et al., 2018).

CONCLUSION

This bibliometric analysis provides a comprehen-
sive overview of the research landscape concerning
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honey's antiviral properties over 28 years. A notable
increase in publication frequency was observed during
the COVID-19 pandemic, underscoring heightened sci-
entific interest in honey research as a potential natural
antiviral agent. Despite the growing body of literature
in this area, mechanistic, in vivo, and clinical research
remains scarce. Future work should prioritise preclini-
cal studies to clarify molecular mechanisms, dose-re-
sponse relationships, and potential synergistic effects
with existing antivirals, followed by well-designed
clinical trials to validate efficacy and safety. Strength-
ening this evidence base would help transition honey's
antiviral potential from broad claims to scientifically
grounded applications. Future bibliometric studies in-
corporating multiple databases and standardised
methodologies could further enhance the comprehen-
siveness of trend analysis. Bridging the current re-
search gap may facilitate the evidence-based integra-
tion of honey as a complementary antiviral therapy in
clinical practice.
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