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Introduction

Abstract

Apitherapy is a holistic approach that integrates the therapeutic and prophylactic
use of bee products with the principles of modern medicine. This study aims to
provide a comprehensive bibliometric overview of the scientific output on “honey
and wound healing” between 2014 and 2025, systematically revealing thematic
evolution, international collaboration networks, global research priorities, and
emerging trends to guide future research in the field. The data were retrieved
through comprehensive queries conducted in the Web of Science Core Collection
database. A total of 824 records were analyzed using the Bibliometrix/Biblioshiny
and VOSviewer software packages. The analysis evaluated publication types,
annual distribution, citation dynamics, most productive journals, highly cited
studies, and keyword themes. Within the scope of the analysis, a total of 824
publications were identified between 2014 and 2025, with the highest output
observed in 2024. Most studies focused on the biological activities of honey and
biomaterial-based applications, while in recent years, clinical themes such as
chronic wounds and tissue engineering have gained prominence. Country-level
analyses revealed that the field exhibits a multicentric and globally collaborative
research structure. The findings indicate that honey functions as an effective and
sustainable agent in wound management. Nevertheless, there remains a need to
ensure standardization and to strengthen the body of high-quality clinical
evidence within the field. This study provides a comprehensive overview of the
thematic orientations and global research networks in the domain of “honey and
wound healing,” and is expected to serve as a guiding framework for the planning
of future research.

Bee products such as honey, propolis, bee bread,
and pollen are biologically valuable natural substances
synthesized by honeybees through the transformation
of floral resources. Among these, honey stands out as
one of the most prominent in both nutritional and
health sciences. It is not only a rich source of energy but
also a natural therapeutic agent due to its wide
spectrum of bioactive compounds (Bazaid et al., 2021).
Honey exhibits a remarkably complex matrix,
encompassing more than 200 constituents, including
sugars, organic acids, proteins, amino acids, minerals,
vitamins, polyphenols, volatile compounds, and
enzymes (Al-Kafaween et al., 2023; Cobanoglu et al.,
2023). This diversity leads to pronounced biochemical
variations among honeys derived from different floral

sources; such heterogeneity enhances the therapeutic
properties of honey and broadens its potential
applications in both traditional and modern medicine
(Al-Kafaween et al., 2023; Cobanoglu et al., 2023).
Recent studies have demonstrated that honey
possesses a broad spectrum of biological activities,

exhibiting antibacterial, antiviral, antifungal,
antioxidant, anti-inflammatory, cardioprotective,
neuroprotective, immunomodulatory, and

antithrombotic properties (Al-Kafaween et al., 2023;
Temizer et al., 2020; Tlak Gajger et al., 2025). Owing to
its physicochemical properties, honey supports wound
healing by forming a protective barrier that maintains
moisture, creating an osmotic gradient that reduces
oedema and supplies energy, and inhibiting microbial
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growth through low water activity (McLoone et al.,
2021; Nezhad-Mokhtari et al., 2021; Scepankova et al.,
2021). Furthermore, the acidic nature of honey
enhances oxygenation, while its polyphenolic and
flavonoid constituents exert antioxidant effects that
support tissue regeneration (Nezhad-Mokhtari et al.,
2021; Scepankova et al., 2021). Therefore, honey is
increasingly recognized as a topical agent and a
supportive biomaterial in regenerative medicine,
particularly in the treatment of burns, traumatic
wounds, and chronic ulcers (Al-Hadi, 2024; Scepankova
et al., 2021; Zivkovi¢ & Najdanovi¢, 2021). Given the
increasing clinical and research interest, it is crucial to
map and synthesize global scientific production on
honey-based wound healing interventions.

The rising prevalence of chronic wounds, diabetic
ulcers, and antibiotic-resistant infections poses
significant clinical and public health challenges,
highlighting the urgent need for innovative, cost-
effective, and accessible treatment strategies (Chitca et
al., 2025; Maheshwari, 2024). This situation has
increasingly underscored the importance of innovative,
cost-effective, and accessible treatment options for
wound healing. In this context, honey-based wound
therapies have re-emerged in recent years as an
alternative therapeutic approach due to their
multifaceted biological effects. The growing scientific
interest in the multifaceted potential of honey has been
clearly reflected in bibliometric analyses published over
the past decade For example, Zakaria et al. (2021),
analyzed global publication trends in honey research
using bibliometric methods, whereas Jaramillo-Zarate
and Londofio-Giraldo (2023), reviewed pesticide
contamination in honey and emphasized its potential
health and quality implications. On the other hand,
Usman et al. (2025), explored the relationship between
honey and breast cancer, whereas de Oliveira Neto et al.
(2021), evaluated consumption trends. However, most
existing bibliometric studies do not provide a
comprehensive assessment specifically focused on
wound healing; advanced bibliometric techniques
capable of revealing the field’s intellectual structure,
thematic evolution, and global collaborations in an
integrated manner (e.g., co-word analysis, thematic
mapping, and thematic evolution) have been
insufficiently utilized in many of these studies. To
address this gap, the present study analyses 824
publications on honey and wound healing indexed in the
Web of Science Core Collection (2014 - 2025). It
examines publication and citation trends, leading
journals, influential articles, and keyword themes. The
conceptual structure of the field is assessed through co-
word, thematic, and evolution analyses, while author
and country collaborations are visualized via network
analysis.

Material and Methods
Data Source and Search Strategy

The data for this bibliometric analysis were
retrieved from the Web of Science (WoS) Core
Collection database. Searches were conducted in the
“All Fields” category using combinations of keywords
related to honey and wound healing: “Honey” AND
“wound healing”, “Honey” AND “wound repair”,
“Honey” AND “tissue regeneration”, “Medical grade
honey” AND “wound healing”, “Manuka honey” AND
“wound healing”, “Honey” AND “chronic wounds” and
“Honey” AND “diabetic ulcers”.

Inclusion Criteria

Articles, reviews, and other document types
published between 2014 and 2025 were included
without language restriction. The search was finalized
on 17 September 2025, yielding 824 records for analysis.

Data Export and Processing

Records were exported from WoS in tab-delimited
CSV format, including Full Record and Cited References.
The following metadata fields were used: Author(s),
Title, Source, Abstract, Keywords Plus, Author
Keywords, Country/Region, Research Areas, Document
Type, Publication Year, Citation Count, Cited References,
and DOL.

Software and Analytical Tools

All analyses were performed using R software
(v4.4.2) in conjunction with Bibliometrix/Biblioshiny
(v4.0.0) and VOSviewer (v1.6.20) (Aria & Cuccurullo,
2017; Van Eck & Waltman, 2010). Additional R packages,
including ggplot2, dplyr, and stringr, were employed to
facilitate data processing, statistical analysis, and
visualization.

A co-word analysis was performed based on
Author Keywords and Keywords Plus, applying a
minimum occurrence threshold of 10. Networks were
normalized using the association strength method, and
thematic maps were generated through
fractionalization to identify major research themes.
Collaboration patterns among authors and countries
were examined using co-authorship  analysis,
considering a minimum of five publications per country.
To explore the intellectual structure of the field, a co-
citation analysis was conducted, including references
with at least 20 citations. Among 17 830 unique terms
identified, 668 met the inclusion criterion (> 10
occurrences) and were retained for subsequent network
analyses. A co-authorship analysis was conducted to
evaluate international collaboration; 46 countries
exceeding the threshold of five publications were
selected from a total of 88 countries.
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Results
Publication and Citation Dynamics

Between 2014 and 2025, a total of 824 publications
addressing “honey and wound healing” were identified
in the Web of Science Core Collection. According to the
document type distribution, the majority of the
publications consisted of articles (69.6%, n = 574) and
reviews (23.6%, n = 195), while the remaining 6.8% (n =
55) comprised other document types, including
proceedings papers (n = 10), meeting abstracts (n = 19),
editorial materials (n = 6), book chapters (n = 5), letters
(n =2), corrections (n = 2), and a small number of early
access or combined-type records (e.g., article; early
access, review; early access) (Biblioshiny, WoS data).

An analysis of the annual distribution revealed that
the highest number of publications was produced in
2024 (n = 100), while the lowest was in 2014 (n = 40).
Conversely, 2014 stood out as the period with the
highest citation impact, with a mean citation per article
(MeanTCperArt) of 38.08 and a mean citation per year
(MeanTCperYear) of 3.17 (Table 1) (Biblioshiny, WoS
data).

Table 1. Annual distribution of publications on honey
and wound healing between 2014 and 2025, mean
citations per article (MeanTCperArt), and mean citations
per year (MeanTCperYear)

Year | MeanTCperArt | n | MeanTCperYear | CitableYears
2014 38.08 40 3.17 12
2015 33.77 47 3.07 11
2016 45.73 52 4.57 10
2017 53.39 56 5.93 9
2018 35.58 55 4.45 8
2019 26.58 64 3.80 7
2020 28.87 82 4.81 6
2021 28.36 88 5.67 5
2022 16.78 82 4.20 4
2023 9.48 85 3.16 3
2024 5.12 100 2.56 2
2025 0.99 73 0.99 1

Source Journals

According to the results of the bibliometric analysis,
the Journal of Wound Care ranks first with a total of 18
publications in this field. It is followed by the
International Journal of Biological Macromolecules and
Wound Repair and Regeneration, each with 16
publications. In  addition, Antibiotics-Basel (14
publications) and the International Journal of Lower
Extremity Wounds (12 publications) also hold significant
positions (Table 2) (Biblioshiny, WoS data).

Table 2. The top 10 source journals publishing the
highest number of articles on honey and wound healing

Sources Articles
Journal Of Wound Care 18
International Journal Of Biological 16
Macromolecules
Wound Repair And Regeneration 16
Antibiotics-Basel 14
International Journal Of Lower 12
Extremity Wounds
Molecules 11
Advances in Wound Care 10
Gels 10
International Journal Of 10
Molecular Sciences
Polymers 10

Most Cited Publications

According to the citation analysis, the most
influential publication in the field is by Pasupuleti et al.
(2017), with a total of 510 citations, followed by Negut et
al. (2018), with 487 citations (Table 3). While earlier
studies such as Pereira and Bartolo (2016) and Brandt et
al. (2016), have maintained high total citation counts,
more recent publications, including Nuutila and Eriksson
(2021) and Kanikireddy et al. (2020), exhibit high annual
and normalized citation values, indicating the growing
impact of contemporary research in the field (Table 3).
Top 10 most-cited articles in the field of honey and
wound healing (2014 - 2025) (Biblioshiny, WoS data).

Keyword Analysis

As a result of the keyword analysis, a total of 1 665
“Keywords Plus” and 1 907 “Author Keywords” were
identified (Table 4). Examination of the 20 most
frequently used keywords revealed that “honey” and
“wound healing” had the highest frequencies in both
“Keywords Plus” and “Author Keywords,” highlighting
the central role of honey in wound healing research
(Table 4) (Biblioshiny, WoS data).
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Table 3. The ten most cited articles in the field of honey and wound healing (2014-2025)

Total TC per | Normalize
Paper bol Journal Citations Year dTC
Oxidative
Pasupuleti et al. Medicine and
10.11 2017/12 1 1 . .
(2017) 0.1155/2017/1259510 Cellular 510 56.67 9.55
Longevit
Negut et al. (2018) | 10.3390/molecules23092392 Molecules 487 60.88 13.69
Pereira and Advances in
Bartolo (2016) 10.1089/wound.2013.0506 Wound Care 349 34.90 7.63
samarghandian et |, 113/0974.8490,204647 Pharmacognosy | = 35, 37.11 6.26
al. (2017) Research
Nuutila and Advances in
Eriksson (2021) 10.1089/wound.2020.1232 Wound Care 324 64.80 11.42
International
o Journal of
Kanikireddy etal. |5 1016/ iibiomac.2020.07.160 Biological 317 52.83 10.98
(2020)
Macromolecule
s
Brandt et al. - Journal of Insect
(2016) 10.1016/j.jinsphys.2016.01.001 Physiology 316 31.60 6.91
Alvarez-Suarez et | 10.3390/foods3030420 Foods 258 21.50 6.78
al. (2014)
Cochrane
D
Jull etal. (2015) | 10.1002/14651858.CD005083.puba | D2t303se of 237 21.55 7.02
Systematic
Reviews
ACS Applied
(S;SZZ;' etal. 10.1021/acsami.6b00739 Materials & 234 23.40 5.12
Interfaces

Table 4. The 20 most frequently used Keywords Plus and Author Keywords and their frequencies in the honey and
wound healing literature (2014 - 2025)

Keyword Plus Author Keyword
Words Occurrences Words Occurrences
honey 384 wound healing 280
wound healing 279 honey 259
manuka honey 159 manuka honey 55
in-vitro 107 wound dressing 49
antibacterial 104 propolis 39
antioxidant 90 wound 35
antibacterial activity 82 antimicrobial 34
chitosan 60 antibacterial 32
dressings 60 chitosan 29
management 57 wounds 29
antimicrobial activity 54 antioxidant 26
propolis 54 hydrogel 23
skin 54 electrospinning 22
wound dressing 49 inflammation 22
wounds 49 tissue engineering 22
methylglyoxal 47 wound care 22
hydrogel 46 chronic wounds 20
antioxidant activity 43 biofilm 19
care 42 diabetic foot ulcer 19
silver sulfadiazine 41 healing 18
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Co-word Analysis

The co-word analysis reveals that the scientific
literature on honey and wound healing is primarily
concentrated around two main axes. The first axis
represents fundamental biomedical research,
encompassing experimental studies focused on the
antioxidant properties of honey, its cellular-level
mechanisms of action, and its potential use as a
biopolymer (Figure 1). The second axis comprises clinical
applications and evidence-based studies, including
research addressing diabetic ulcers, chronic wounds,
and similar clinical conditions. (Figure 1) (VOSviewer,
WoS data).

Thematic Map Analysis

The thematic map analysis revealed the
importance and development levels of the keywords
within the research field. The results indicated that the
literature on honey and wound healing is clustered into
four distinct thematic categories (Figure 2).

The motor themes, represented by the keywords
“dressing”, “alginate”, and “ulcer”, stand out with their
high importance and high degree of development,
reflecting mature and central research areas. The basic
themes, including “wound healing”, “honey”, “manuka
honey”, “antioxidant”, “propolis”, “chitosan”, “burn”,
“rat”, and “honey dressing”, are characterized by high
relevance but moderate levels of development,
indicating that these topics constitute the core research
focus yet remain in a process of further conceptual
evolution. The niche themes, such as “ghee”, “Nerium
indicum”, “fibroblasts”, “molecular docking”,
“epithelialization”, and “mice”, exhibit a high level of
development but low centrality, representing
specialized and methodologically advanced studies with
limited influence across the broader research
landscape. Finally, the emerging or declining themes,
identified by the keywords “acacia honey” and
“apoptosis”, are characterized by low importance and
low development, suggesting early-stage or diminishing
research directions within the field (Figure 2)
(Biblioshiny, WoS data).
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Figure 1. Co-word Analysis of studies on honey and wound healing. A total of 401 terms were grouped into 5 clusters: the Red
Cluster (Fundamental Biomedical Mechanisms), the Blue Cluster (Biomaterials and Applications), the Green Cluster (Clinical
Applications and Treatment Methods), the Yellow Cluster (Clinical Research and Evidence Level), and the Purple Cluster (More
Limited Themes). The size of the nodes (circles) represents the frequency of term occurrence, while the connections between
nodes indicate co-occurrence relationships among the terms
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Figure 2. Thematic map generated using author keywords in the honey and wound healing literature. The horizontal axis
represents the importance (centrality) of the themes, while the vertical axis indicates their level of development (density)
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Figure 3 illustrates the thematic evolution map,
demonstrating the temporal transformation of research
topics in the field of honey and wound healing between
the periods 2014 - 2021 and 2022 - 2025. The thematic
evolution analysis indicates that while early studies
primarily focused on the general properties of honey,
recent research has increasingly concentrated on
specific honey types (e.g., medical-grade honey,
stingless bee honey), active constituents (e.g.,
methylglyoxal), clinical conditions (e.g., diabetic foot
ulcer), and modern therapeutic approaches (e.g., tissue
engineering, immunomodulation) (Biblioshiny, WoS
data).

Scientific Productivity by Country

Research on honey and wound healing shows a
global distribution spanning five continents, with Iran
(108), the United States (97), and India (95) ranking
among the countries with the highest publication
output, followed by Malaysia (60), China (53), Italy (47),
Saudi Arabia (42), Egypt (41), England (40), Australia
(29), Romania (28), the Netherlands (25), Indonesia (21),
and Pakistan, Portugal, and Turkey (20 each), reflecting
a broad and geographically diverse research landscape.
(Biblioshiny, WoS data). (Figure 4).

2014-2021

Turkey has emerged as one of the notable
contributors to research on honey and wound healing,
ranking among the leading Asian countries with a high
publication output and showing a strong thematic
focus on studies addressing antioxidant activity,
antimicrobial properties, and the physicochemical
characterization of monofloral honeys (Stefanis et al.,
2023).

Authorship and Collaboration Networks

The country collaboration network presented in
Figure 5 demonstrates that scientific production in the
field of honey and wound healing exhibits a multi-
centered and global structure. Positioned at the core
of the network, Iran, India, and the United States stand
out with their high publication volumes and strong
collaborative links. Meanwhile, Malaysia, China, Saudi
Arabia, and Egypt attract attention with their dense
collaboration network within the Asia—MENA belt.
European countries such as the United Kingdom, Italy,
and the Netherlands contribute to the overall integrity
of the network through both regional clustering and
bridge connections established with Asian countries
(VOSviewer, WoS data).

2022-2025

mat

fissue enginearing
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Figure 3. Thematic evolution analysis of the honey and wound healing literature between the periods 2014 - 2021

and 2022 - 2025
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Honey & Wound-Healing Publications by Country
Web of Science results (2014-2025)

Rank Country Publications

1 Iran 108

2 United States 97

o 3 India 95

Publications )

100 4 Malaysia 60
28 5 United Kingdom 57
40 6 China 53
20 7 Italy 47
8 Saudi Arabia 42

9 Egypt 4

10 Australia 29

Figure 4. Country-wise distribution and top ten nations in “honey and wound healing” research output (2014 - 2025).
Records retrieved from the Web of Science Core Collection between 2014 and 2025 were aggregated at the country
level, and total publication counts were visualized using a square root—transformed choropleth color scale (gray: no
records)
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Figure 5. Country-level co-authorship network. The size of the circles represents the number of publications for each
country; the lines indicate collaboration links between countries; and the colors denote different collaboration
clusters
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DISCUSSION

The distribution of document types reveals the
structural and methodological tendencies of the
scientific literature on “honey and wound healing.” The
predominance of research articles indicates that
studies in this field are largely empirical and
application-oriented. This finding suggests that
researchers tend to address the topic through
experimental approaches (clinical, in vitro, in vivo) with
a focus on generating evidence-based outcomes.
Furthermore, the notable proportion of review papers
(23.6%) signifies that the field has entered a phase of
knowledge consolidation and that the existing
literature is increasingly being assessed from a more
synthetic and integrative perspective.

Publication dynamics indicate that 2014 - 2017
corresponds to the initial phase of research
development, with publication counts showing a steady
rise (from 40 to 56). Articles from this period achieved
higher average citations (53.39 citations/article in
2017), likely due to longer exposure time in the citation
network. A temporary slowdown occurred in 2018, yet
output regained momentum after 2019. From 2020
onward, a sharp growth trend was observed (82
publications in 2020; 100 in 2024), accompanied by a
decline in average citations (5.12 in 2024; 0.99 in 2025),
implying that recent publications are still accruing
citations and that the field is rapidly evolving (Table 1).

The bibliometric profiling of sources indicates that
honey and wound healing research is concentrated in
interdisciplinary journals bridging clinical medicine and
biological sciences. The dominance of the Journal of
Wound Care reflects its clinical orientation, while
journals such as the International Journal of Biological
Macromolecules and Wound Repair and Regeneration
highlight the integration of biochemical and
regenerative approaches. The appearance of
Antibiotics-Basel and the International Journal of Lower
Extremity Wounds further demonstrates the field’s
broadening scope, encompassing infection control and
antimicrobial studies. This journal landscape illustrates
a holistic evolution of the field, encompassing both
mechanistic understanding and practical applications.

The bibliometric analysis revealed that the most
highly cited publications in the field of honey and
wound healing were predominantly published in high-
impact journals such as Advances in Wound Care,
Molecules, and the International Journal of Biological
Macromolecules. The most cited study was conducted
by Pasupuleti et al. (2017), and published in Oxidative
Medicine and Cellular Longevity, receiving a total of 510
citations. This was followed by the article by Negut et
al. (2018), in Molecules, which accumulated 487
citations. The study by Pereira and Bartolo (2016), in
Advances in Wound Care also stood out with 349
citations. Similarly, Nuutila and Eriksson (2021),

received 324 citations within a short period and
achieved the highest average annual citation rate
(64.80) among the top-cited papers. Kanikireddy et al.
(2020), also demonstrated a rapid impact, with 317
total citations and an average of 52.83 citations per
year (Table 3).

Keywords Plus and author keywords reveal that
research in the field of “honey and wound healing”
possesses a multidimensional and interdisciplinary
structure, integrating themes related to biological
mechanisms, medical-grade products, and innovative
biomaterial applications (Table 4).

The keyword network illustrated in Figure 1
demonstrates that the research field forms distinct
clusters around biological mechanisms, biomaterial
applications, and clinical approaches. This structure
indicates that the role of honey in the wound healing
process has been examined both in terms of its
molecular-level mechanisms of action and within the
scope of applied clinical research. In particular, the
growing focus on biomaterial design, antimicrobial
strategies, and evidence-based treatment protocols
reflects the interdisciplinary nature of the field and its
diversifying research directions.

The thematic map presented in Figure 2
illustrates the strategic distribution of research topics
in the field of honey and wound healing according to
their levels of development (density) and relevance
(centrality). The motor themes (High Centrality—High
Density), represented by the keywords “dressing”,
“alginate”, and “ulcer”, indicate a notable
concentration of studies focusing on the integration of
honey into modern wound dressings, particularly
highlighting the increasing clinical adoption of alginate-
based formulations. Within the basic themes (High
Centrality—Low Density) cluster, the keywords “wound
healing”, “honey”, “manuka honey”, “antioxidant”,
“propolis”, “chitosan”, “burn”, “rat”, and “honey
dressing” reflect the core research axis of the
literature. This cluster encompasses experimental
studies  investigating the antioxidant, anti-
inflammatory, and  regenerative = mechanisms
underlying the therapeutic effects of honey and its
derivatives. The niche themes (High Density—Low
Centrality), including “ghee”, “Nerium indicum”,
“fibroblasts”, “molecular docking”, and
“epithelialization”, represent innovative yet narrowly
focused research areas where honey is combined with
traditional medicinal components (e.g., ghee, Nerium
indicum) or integrated into molecular modelling
approaches. These topics demonstrate high
methodological diversity and originality but remain
peripheral within the broader literature. The emerging
or declining themes (Low Centrality—-Low Density),
characterized by the keywords “acacia honey” and
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“apoptosis”, point to early-stage experimental studies
addressing the biological activities of specific botanical
honeys or the cellular-level mechanisms of honey, such
as apoptosis and oxidative stress responses. Similarly,
Gosciniak et al. (2025), emphasized the growing
research emphasis on biomaterials and clinical
applications within the wound healing literature, while
Oryan et al. (2016), and Tashkandi (2021), highlighted
that the biological mechanisms of honey-based
therapies are predominantly shaped around
antioxidant and regenerative orientations. These
findings are consistent with the thematic clusters
identified in the present analysis.

Figure 3 presents the thematic evolution map
illustrating the temporal transformation of research
topics in the field of honey and wound healing between
the periods 2014 - 2021 and 2022 - 2025. In the first
period, the core themes such as “honey”, “wound
healing”, “antibacterial activity”, and “oxidative stress”
indicate that early studies primarily focused on the
biological effects of honey and its antioxidant and
antimicrobial mechanisms. In contrast, during the
2022-2025 period, the emergence of concepts such as
“biomaterial”, “hydrogel”, “propolis”, “chitosan”, and
“wound dressing” reveals a shift in research
orientation toward biomaterial-based applications,
topical formulations, and combined therapeutic
strategies. Furthermore, the increasing prominence of
“diabetic foot wulcer”, “tissue engineering”, and
“nanoparticles” during the same period demonstrates
a transition in the literature from mechanistic
approaches to applied and multidisciplinary research,
an evolution consistent with the findings reported by
Gosciniak et al. (2025), and Tang et al. (2024).

There exists an international and interdisciplinary
research ecosystem in studies on honey and wound
healing. The inclusion of Iran, India, and Malaysia,
along with China ranking among the top ten, indicates
that this topic has gained strong prominence within
Asian research contexts (Figure 4). The United States
and the United Kingdom stand out in terms of both
publication volume and network centrality, while
Australia demonstrates the highest productivity at the
continental level. The presence of Egypt and Saudi
Arabia among the top ten countries suggests that the
field has gained momentum across the Middle East and
North Africa (MENA) region (Figure 4). In Europe, Italy
ranks at the top, although overall productivity across
the continent appears more evenly distributed among
countries (Figure 4). According to the findings of
Stefanis et al. (2023), in studies focusing on the theme
“honey products x antimicrobial/antioxidant”, Asian
countries (India, Tirkiye, Malaysia, and Saudi Arabia)
and the United States emerge as leading contributors.
This distribution closely mirrors the global pattern
observed in our wound-focused analysis, where the
strong representation of Asia and the consistent

contribution of the United States appear as common
trends. Setyawan et al. (2025), reported that Malaysia,
Tirkiye, and China had the highest publication output
on the antioxidant properties of honey; this finding
shows a clear parallel with our results.

As a result of the authorship analysis, a total of 3
844 researchers were identified as contributors during
the examined period. Among them, only 28 authors
produced single-authored works, resulting in 29
publications with sole authorship (Biblioshiny, WoS
data). In contrast, the average number of authors per
article was 5.53 (Biblioshiny, WoS data). This finding
indicates that research in this field is largely multi-
authored and collaboration-oriented. Moreover, the
presence of international co-authorship in 23.42% of
the publications suggests that the field exhibits a highly
collaborative global structure (Biblioshiny, WoS data).

In the co-authorship network analysis, India, the
United States, and Malaysia occupy central positions,
forming the most intensive hubs of international
collaboration. China and Iran also demonstrate high
publication and citation counts and are closely linked to
the network’s core. European countries such as ltaly,
Spain, Portugal, and the Netherlands tend to form
tightly connected clusters among themselves.
However, the United Kingdom and Germany act as
bridges that connect European and Asian countries,
thereby enhancing the cohesion of the network.
Additionally, Southeast Asian countries (Malaysia,
Indonesia, Thailand, Bangladesh) and Middle Eastern
countries (Saudi Arabia, Egypt, Jordan, the United Arab
Emirates) are represented as distinct clusters within
the network. From Africa, South Africa and Nigeria, and
from South America, Brazil and Chile, appear with more
limited connections but still contribute meaningfully to
the global collaboration structure. Setyawan et al.
(2025), reported that Egypt and Saudi Arabia were the
leading countries in  international  scientific
collaboration, followed by Italy and Spain. da Silva et al.
(2025), stated that Brazil (50), Italy (24), and China (21)
ranked as the top three countries in publication
productivity on Apis mellifera honey.

CONCLUSION

The bibliometric findings reveal that research on
honey and wound healing possesses a
multidimensional structure. Since 2014, high-impact
studies have established the scientific foundation of
the field. The increase in publication volume after 2020
indicates a rise in the topic’s popularity, while keyword
and thematic analyses demonstrate that research has
expanded toward both experimental biomedical
mechanisms and clinical applications. The global
collaboration network confirms that this field is being
actively explored at an international level; however,
regions such as Africa and South America still require
greater research contributions.
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Overall, the results suggest that future research
on honey and wound healing will likely deepen along
the axes of specific honey types, biomaterial
integrations, and clinical applications, continuing to
demand multidisciplinary and global collaboration.
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