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Abstract 
Background: Areca catechu L. (A. catechu), known as areca or betel nut palm, is a tropical 
tree widely cultivated across South and Southeast Asia, the Pacific Islands, and parts of East 
Africa. Over the past five decades, A. catechu has garnered substantial scientific attention. 
Previous bibliometric studies have primarily focused on areca nut as a risk factor in relation 
to oral health conditions. Methods: A bibliometric analysis of 2,869 publications from 1970 
to 2025 was conducted using the Bibliometrix R package (biblioshiny 5.0) to evaluate research 
trends and collaboration networks. Results: The average yearly growth rate of publications 
was 7.24%, with India leading the way in terms of publications. The most active author, 
affiliation, and source are Yang SF, Kaohsiung Medical University, Journal of Oral Pathology 
& Medicine, respectively. The main topic in the medical field was oral lesions and the risk 
factors associated with betel nut chewing, including arecoline and oral fibrosis. Emerging 
topics included antibacterial, antioxidant, and composite material engineering, as well as 
adsorbents and natural fibers, which are also gaining attention in non-medical fields. 
Conclusion: Countries with the highest A. catechu plantation production are the most 
prolific in journal publications. The utilization of areca nut plantation products can be directed 
towards research into their potential as a natural fiber, hybrid composite, and their 
polyphenolic compounds as antibacterial and antioxidant agents. 
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INTRODUCTION 
Areca catechu L., (A. catechu) commonly known as the areca or betel nut palm, is a 
tropical tree widely cultivated across South and Southeast Asia, the Pacific Islands, and 
parts of East Africa. Its seed, namely as areca nut or betel nut, is the more commonly 
utilized and economically valuable part of this tree. Areca nut is deeply embedded in 
cultural traditions, social rituals, and religious ceremonies, and is often used as a 
masticatory substance, typically paired with betel leaf and lime. Areca nut is also used 
in traditional medicine as an ingredient in a mixture (1). Other parts of this tree, 
including the husk, leaf sheath, stem, roots, and inflorescences, have also been utilized 
locally as natural fibers, construction timber, poles, fuel, biodegradable plates, tanning 
agents, and traditional medicine (2). 

Over the past five decades, areca nut has garnered substantial scientific attention 
due to its pharmacological potential and association with adverse health outcomes, 
resulting in extensive yet heterogeneous findings. Studies have reported diverse 
biological effects, including antioxidant, antimicrobial, and anti-inflammatory 
properties. At the same time, others have emphasized its carcinogenicity and systemic 
toxicity, particularly linked to arecoline, the principal alkaloid component (3,4). 

Previous bibliometric studies have mainly focused on areca nut as a risk factor in 
relation to oral health conditions, such as oral submucous fibrosis or oral 
precancerous/cancerous lesions (5). Given the rapid expansion of areca nut–related 
publications over the past few decades (5), a comprehensive bibliometric analysis is 
warranted to map global research trends and conceptual structures in this field. 
Bibliometric analysis enables the systematic quantification of scientific production, the 
identification of influential authors, countries, and journals, and the detection of 
emerging thematic areas over time. While several narrative and systematic reviews 
have explored the biological and clinical effects of areca nut consumption, no study to 
date has provided a quantitative overview of the scientific landscape underlying 
research on areca nut.  This study conducted a 55-year bibliometric analysis of A. 
catechu (1975-2025) using the Web of Science database, which provides higher-quality 
bibliographic data (6). The study aims to map global publication trends, research 
collaborations, conceptual structure, and thematic evolution, providing an integrated 
overview of medical and non-medical research domains.  
 
METHODS 
This bibliometric study of A. catechu research used Biblioshiny 5.0 for analytical 
assessment and visualization. This analytical workflow consisted of three main 
components: quantification of publication trends and collaboration patterns, 
visualizations of conceptual structures to identify research clusters and emerging 
topics, and a review of domain-specific research reported in both medical and non-
medical fields.   This bibliometric study of A. catechu research used Biblioshiny 5.0 for 
analytical assessment and visualization. This analytical workflow consisted of three 
main components: quantification of publication trends and collaboration patterns, 
visualizations of conceptual structures to identify research clusters and emerging 
topics, and a review of domain-specific research reported in both medical and non-
medical fields.   
 
Data source and search strategy 
All bibliographic data were retrieved from the Web of Science Core Collection, which 
was selected for its reliable citation indexing and broad coverage across scientific 
disciplines (6). The search was conducted using the query “Areca catechu” OR 
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“arecanut” OR “areca nut” OR “betel nut” OR “betelnut” OR “betel-nut” in Topic. This 
query searched title, abstract, keyword plus, and author keywords. The time span was 
set from 2025 to 1970, encompassing 55 years of research publications. The search was 
conducted with restrictions on the English-language articles and the proceeding paper. 
The retrieved records were exported in plain text format, including complete 
bibliographic information, abstracts, keywords, citations, and affiliations on 23 
October 2025. 
 
Data cleaning and preparation 
Data were downloaded in annual batches (plain text format) and merged using 
Notepad++. The total number of merged documents matched the total number of 
documents recorded in the database. No duplication document was found. The data 
were also downloaded in Excel format, and documents were manually reviewed for all 
titles and abstracts to ensure consistency with the research cluster (7). The normalized 
authors’ keywords were generated by creating a thesaurus file.  
 
Bibliometric and networking analysis 
Quantitative analyses were conducted using the Bibliometrix R package and its web-
based interface, Biblioshiny 5.0. (8). Descriptive indicators, including annual 
publication trends, most productive authors, countries, institutions, and journals, were 
computed to assess research productivity (9,10). Networking interpretation is achieved 
by setting the parameter to view the top list of authors, sources, and countries relevant 
to publications. Global collaborations were analyzed in the countries and the author 
network. The number of three-field plot items, to visualize bridges between the author, 
keywords, and sources, was set to 30 items to broaden coverage.  

Documents downloaded from the database were visualized for the author’s 
keywords (DE), keyword plus (ID), and subject category (WoS) fields. The author’s 
keywords before normalization were compared to keywords after normalization. The 
normalization was done by creating a thesaurus file. The thesaurus file was added 
appropriately to the analysis. Terms of words were analyzed for the most frequent 
words in each field, a tree map, and a trend topic of the authors’ keywords.  The 
conceptual structure comprises two approaches: the network and factorial approaches 
(11). The Network approach was analyzed using co-occurrence analysis, a thematic 
map, and the thematic evolution of the author’s keywords network. The thematic 
mapping was applied to explore the conceptual structure and evolution of research 
themes within the network, enabling the identification of emerging topics and potential 
directions for future studies (10).  

 
Co-occurrence analysis in the author’s keywords networking 
Co-occurrence analysis was performed using the author’s keyword (DE) fields. 
Methods were set to default parameters with the thesaurus file and stop word added 
(automatic layout, Walktrap clustering algorithm, association normalization, no node 
colors by year, 50 nodes, repulsion force 0.1, no removal of isolated nodes, and a 
minimum number of edges of 2; the graph was also set to default parameters.   
 
Thematic map  
Thematic map analysis in Authors’ keywords network set to parameters; number of 
words = 750, min cluster frequency (per thousand docs) = 10, number of labels = 3, 
Walktrap clustering algorithm, and community repulsion = 0), with the added 
thesaurus file and stop word list. The graph’s clusters represent the research’s topics, 
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and the clusters’ sizes show how they relate to the total number of terms. The motor 
themes, which are defined by both high density and centrality, are represented by the 
quadrant in the upper-right position. In contrast, the basic themes, which are defined 
by high centrality but low density, are highlighted by the quadrant in the lower-right 
position. The themes in the bottom-left quadrant are described as developing themes 
with low centrality and density. In contrast, the upper-right quadrant displays the 
specialty themes of the field under study (12). 
 
Thematic evolution  
Thematic evolution analysis was done in the DE network with parameters setting 
number of words=770, min cluster frequency (per thousand docs) = 10, weight index 
was inclusion index weighted by word-occurrences, min weight index = 0,1, number of 
labels for each cluster = 3, Walktrap clustering algorithm, thesaurus file and stop word 
adding, time slices were done by number of cutting points = 3, where year 2000 as 
cutting year 1, year 2010 as cutting year 2 and 2020 as cutting year 3. 
 
Factorial analysis 

The factorial analysis was performed in the DE network using the Multiple 
Correspondence Analysis (MCA) method. The method parameters were set to a 
number of clusters = 2 and a number of terms = 50, whereas the graphical parameters 
were set to a label size = 10 and a number of documents = 5. The thesaurus file and 
stop word were added in text editing. Factorial analysis is a statistical procedure used 
to identify the smallest number of factors that can represent the relationship between 
several variables (13). Results are interpreted based on the comparative positions 
(nearness of words) of points and their dispersion along the dimension; closer words 
are more similar in distribution (14). In other words, this determines the closeness 
between keywords and the overall topic (13). 

 
Brief research review 
Following the bibliometric mapping, all retrieved documents were manually reviewed 
based on the abstract and categorized into two major domains: medical and non-
medical research. First, the sources or subject areas that represent medical and non-
medical themes were identified. The keywords and abstracts were reviewed and 
summarized in tables. These methods can identify dominant topics and emerging 
research directions -(15). 
 
RESULTS 
General characteristics of the dataset  
A total of 3,465 documents related to A. catechu (betel nut) were retrieved from the 
Web of Science database, covering the period from 1970 to 2025. After filtering to 
include only original research articles and conference papers published in English, 
2,869 records were retained for analysis. The document identification process is 
presented in Figure 1.  

The annual publication trend demonstrated a consistent increase in scientific 
output, with an average yearly growth rate of 7.24%. Research activity was minimal 
before 2000, reflecting the limited scientific attention to A. catechu during that period. 
However, Publications showed a marked rise after 2020, reflecting growing scientific 
interest in this field (Figure 2). The documents originated from 1,283 different sources 
and involved 9,444 authors, with an international co-authorship rate of 19.94% and an 
average of 5.45 co-authors per publication. In total, 6,496 author keywords and 73,594 
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cited references were identified. The average document age was 10.9 years, and the 
average citation rate was 19.92 citations per document. These metrics suggest that the 
field maintains a stable and sustained scholarly impact, with influential earlier works 
continuing to shape recent investigations. 

 

 
Figure 1. Article identification process. The database was downloaded on 23 
October 2025 

 
 

 
Figure 2. Annual scientific production over a period of time of total documents that 
meet the criteria in the identification process from Web of Science database in the A. 
catechu research. 
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Most productive authors, institutions, and countries 
The top 3 most relevant authors with the highest number of document publications 
were Yang SF, Ko YC, and Chang YC. The author’s production over time is presented 
in Figure 3. 

 
Figure 3. The top 20 authors' productions over time in the A. catechu research. 

 
The most locally cited authors' field analysis, led by Warnakulasuriya S, Hahn 

LJ, Jeng JH, Ko YC, Gupta PC, Chang YC, Bartsch H, Liu TY, and Lee CH, identified 
the top 10 most-cited authors. For the authors’ local impact, Warnakulasuriya S, Ko 
YC, Jeng JH, Chang MC, Hahn LJ, Gupta PC, Stich HF, Chang YC, Chang KW, and Lee 
CH were included in the top 10 list. The author collaboration network is presented in 
Figure 4.  

 
Figure 4. Author collaboration network 

 
The most productive authors were primarily affiliated with research institutions 

in Taiwan and India. The top 10 leading institutions were located in Taiwan, including 
Kaohsiung Medical University and Chung Shan Medical University, and others. The 
Indian Council of Agricultural Research (ICAR) ranked fifth. The countries’ scientific 
production field was led by India with 35.6% of total publications, followed by Taiwan 
(24.18%) and China (15.22%). The global collaboration network of countries is 
presented in Figure 5.  
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Figure 5. The global collaboration network among countries publishing research on 
A. catechu. The darker blue shades indicate countries with higher publication output, 
while lighter blue tones represent lower output. The connecting lines (edges) depict 
co-authorship links between countries; the thicker and denser the line, the stronger 
the collaboration. This collaboration map reveals a geographically diverse but Asia-
centered research network, where scientific productivity and partnerships are 
intensely concentrated in China, India, and their collaborations with Western 
countries. 
 

 
 
Figure 6. Top 25 most relevant sources based on predetermined searches in the 
database (A), top 25 most locally cited sources (B), top 25 highest sources’ production 
over time (C), top 25 sources with the highest local impact (D), core sources by 
Bradford’s Law (E). 

 
  An overview of the relevant sources is shown in Figure 6. Most of the document’s 
sources were in the medical field, including dentistry, oncology, biochemistry, 
molecular biology, public environmental and occupational health, pharmacology, 
pharmacy, and toxicology. At the same time, the sources of non-medical areas include 
agriculture, plant science, environmental science, ecology, food science and 
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technology, engineering, energy and fuels, polymer science, biomass, bioenergy, 
biotransformation, and forestry. 
 
Three-field Plot 

 
Figure 7. Comparison of the three-field plot between the author keywords and the 
keyword plus (n=30). Several items in the author keywords required normalization 
for synonyms and variations. The Keyword Plus is automatically generated by using 
terms that frequently appear in the titles of cited references; it’s more standardized 
and consistent in format than author keywords. 
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Documents 
Words networking analysis 

 
Figure 8. The most frequent word in authors' keywords field, n=20 before 
normalization (A), compared with after normalization with thesaurus file (B), in 
Keywords Plus field, n=20 (C),  in subject category (WoS), n=20 

 
Figure 9. Tree map of authors’ keywords with thesaurus file added, and remove the 
word “areca nut” as this is a main query searching, n=50. 

 
Based on Figures 8 and 9, the majority of author keywords were “oral 

submucous fibrosis”, “arecoline”, “oral cancer”, “betel quid”, “oral squamous cell 
carcinoma” in the medicine area; and “areca fiber”, “areca nut husk”, “composite”, 
“mechanical properties”, “adsorption”, and “activated carbon” in the non-medicine 
area. 
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Figure 10. Trend topic with timespan 1970-2025 (23 October, 2025), set on word 
minimum frequency =15, n=3 word/year, with thesaurus file and remove “areca nut” 
word. 

 
The most frequent word in the authors’ keywords, as shown in Figure 9, was 

analyzed to determine the trend topic over time, as shown in Figure 10. The word “oral 
submucous fibrosis” was recorded with high frequency in 2019; “arecoline” was 
recorded with high frequency in 2017, and “betel quid” was recorded with high 
frequency in 2014. Whereas in the non-medical area, the word “areca fiber” was 
initially recorded in 2014, and the words areca nut husk”, “composite”, and 
“adsorption” were recorded in 2018, with a high frequency recorded in 2022. 

 
Figure 11. The top 25 most locally cited documents (A) and most locally cited 
references (B) 

Co-occurrence network 
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Figure 12. Co-occurrence analysis in the authors’ keyword network. Analyzing with 
thesaurus file and stop word “areca nut”. Two larger clusters (purple and blue) were 
identified as medical research areas, and three other clusters of lower density (green, 
red, orange, and brown) were identified as non-medical research areas.  

 
Thematic map 
 

 
 
Figure 13. Thematic map analysis of the authors' keywords network. Analyzing with 
thesaurus file and stop word “areca nut”. Based on the chosen setting parameter, 
there were 6 clusters: 3 clusters in the medicine subject and the others in the non-
medicine subject. Two of the clusters in the medicine area focused on oral 
submucous fibrosis, oral cancer, and oral squamous cell carcinoma related to the use 
of arecoline, betel quid, and tobacco. In contrast, one cluster investigated the 
antioxidant properties of areca nut and the stress-oxidative-induced apoptosis 
mechanisms. The non-medical research clustered into areca fiber, adsorption, and 
soil fertility. 
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Thematic evolution 

 
Figure 14. Thematic evolution analysis in the authors’ keyword network. Period 
1970-2000 (A), 2001-2010 (B); 2011-2020 (C); 2021-2025 (October) (D). 
 

 
Factorial analysis 

 
Figure 15. Factorial analysis of authors’ keyword network. Cluster red represents 
the investigation of A. catechu in the medicine research, while cluster blue represents 
the exploration in non-medical research. 

During the period 1970–2000, motor themes research was conducted in two 
clusters: the first studied “betel quid” and “smokeless tobacco” related to “oral 
submucous fibrosis”, and the second cluster studied “arecoline”, “chromosome 
aberrations”, and “cytotoxicity”. In the 2000-2010 period, the word “betel nut 
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chewing” that emerged as a small cluster in the previous period was studied more 
extensively, including the “risk factors” of “tobacco”. The themes “dependence” and 
“calcium” emerged as basic themes, with low density. During the 2010-2020 period, 
cluster adsorbent (“areca nut husk”, “adsorption” and “activated carbon”), cluster fiber 
(“areca fiber” and “composite”), and cluster “soil fertility” emerged in the niche theme. 
These clusters are categorized in non-medical research. Cluster “antibacterial activity” 
also emerged in this period. In the period 2020-2025, the cluster “antibacterial 
activity” emerged with terms “antioxidant” and “polyphenols”, and the cluster 
“adsorption” emerged with the term “biochar”. Terms “microbiome”, “alkaloids”, and 
“metabolomic” emerged as the motor theme.   
  
Brief Research Review: Impacts of Medical vs. Non-Medical subjects 
In medical research, the term oral submucous fibrosis is often used; it frequently co-
occurs with oral cancer, carcinoma, and oral potentially malignant disorder. Based on 
a manual review of the abstracts, the sub-thematic themes include prevalence, risk 
factor, general population, and special populations such as maternal, lactating 
mothers, adolescents, geriatric, immigrant, and populations with high-risk drug abuse. 
The studies’ methodologies include clinical observation, surveys, case-control studies, 
and cohort studies. Additionally, the behavior and knowledge of areca nut chewers 
were studied to develop a policy for cessation programs.  

Molecular analyses of the pathogenesis of oral submucous fibrosis and oral 
carcinogenesis were conducted to investigate genetic and molecular biomarkers in 
humans, animal models, and buccal mucosal fibroblast cells in vitro, with the aim of 
exploring better-targeted therapies and facilitating early detection for diagnosis and 
prognosis. Arecoline-induced fibrosis was frequently used as a model. The molecular 
biomarkers or enzymes that were recorded in the authors’ keywords include “cell 
cycle”, various “DNA” damage, “P53”, “interleukins” (recorded interleukin-8, 
interleukin-2, interleukin-1 alpha, interleukin-1beta, interleukin-12, interleukin-13, 
interleukin-19), “caspase” (recorded cas-8 and cas-3), “matrix metalloproteinase” 
(MMP-9,-2,-11 and -1), “lysyl oxidase”-related “collagen”; “enzymatic antioxidant” 
(heme oxygenase-1, superoxide dismutase, peroxidase),  enzyme “17 beta-
hydroxysteroid dehydrogenase”, “monoamine oxidase-a”, “mitogen-activated protein 
kinase”, “acetylcholine esterase” and “adenylate cyclase”.  

The term “anti” refers to inhibitory action, which was recorded in the authors’ 
keywords, including “anti-elastase”, “anti-tyrosinase”, “acetylcholinesterase 
inhibitory”, “alpha-glucosidase inhibition”, “anticancer”, “antidepressant”, 
“antifungal”, “antidiabetic”, “anti-biofilm activity”, “antibiotic-resistant bacteria”, 
“anti-fatigue”, “antinematodal activity”, “anticoccidial effect”, “anti-aging”, “anti-
wrinkling”, “anti-tuberculosis activity”, “antinociception”, “antiovulatory” and 
“aphrodisiac effect”. Several diseases that were recorded in the author’s keywords were 
“metabolic syndrome”, “obesity”, “hyperlipidemia”, “hypertension”, “osteoporosis”, 
“chronic kidney disease”, “stone kidney”, “gastroesophageal reflux disease”, 
“schizophrenia”, and “alzheimer's disease”. Based on the term “extract,” several types 
of extracts and their effects were identified in the abstracts field (Table 1). 
 
Table 1. The pharmacological activity of A. catechu is influenced by the type of 
extraction 

Extract, Fraction or 
Compound 

Bioactivity 

Methanol extract Scavenged superoxide anion radicals (16). 
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Methanol extract of A. catechu 
var. dulcissima 

DPPH radical scavenging (IC₅₀ < 6 µg/mL) (17). 

Areca II-5-C fraction Hypotensive effect by inhibiting angiotensin I 
and II in the rat model (18).  

Fatty acids, procyanidins Inhibited S. mutans growth and 
glucosyltransferase (19). 

Ethanolic extract (1.7 µg 
arecoline/mg) 

Active against bacteria, fungi, insects, and tumor 
cells (20). 

Betel nut extracts Active against Gram-positive and Gram-
negative bacteria (21). 

Methanol extract Antinematodal activity against 
Bursaphelenchus xylophilus (22). 

Arecoline (subtoxic dose) Suppressed delayed-type hypersensitivity and 
lymphocyte activity in the rat model (23).  

Aqueous ethanolic, hexane, 
aqueous fractions 

Inhibited monoamine oxidase (MAO) activity in 
rat brain homogenates, demonstrated anti-
depressant properties (24). 

Dichloromethane fraction Inhibited MAO-A and has antidepressant effects 
in the rat model (25). 

Aqueous extract  
Increased hippocampal serotonin and 
noradrenaline in rats at doses of 20–50 mg/kg 
(26). 

Aqueous extract  Improved cognition in PTZ-induced epilepsy in 
the zebra fish model (27). 

Arecae semen extract Relaxed rat aortic rings (endothelium-
dependent) of the rat (28). 

Arecoline    antinociception (0.3-1 mg kg(-1) i.p.) in a dose-
dependent manner in the rat model (29). 

Aqueous fraction  Anti-inflammatory and analgesia effects 
exhibited at different doses (30). 

Water-soluble extract (0.5%) 
supplementation 

 lowered the plasma cholesterol concentration, 
small intestinal pCEase activity, the absorbed 
cholesterol, and inhibition of intestinal ACAT 
that may facilitate the metabolic efficiency in 
rats (31). 

Crude extract  spasmogenic effect in the isolated rabbit 
jejunum (32). 

Sulfated polyphenol NF-86II-S-
13.3 Inhibited HIV infection in MT-4 cells (33). 

Polyphenols (NPF-86IA–IIB) 
Inhibited 5′-nucleotidase from snake venom in 
the rat liver membrane (34), and murine 
macrophages (35). 
anti-tumor activity (36). 

In the non-medical research, the theme can be categorized into two clusters: 
utilization of areca husk and agriculture. Terms that were recorded in the authors’ 
keyword in the first cluster include “biomass”, “waste”, “husk”, “adsorption”, 
“composite”, “materials”, and “biochar”. The term “adsorption” was followed by terms 
such as arsenic, Congo red, iodine, and methylene blue, where the capacity of 
adsorption was studied in various types of water pollutants. The term “composite” has 
been studied in the processing and formulation of hybridizing areca husk with other 
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materials, followed by an evaluation of material performance, including strength and 
flexibility.  

The term “fiber” refers to the utilization of areca nut fiber as a natural fiber, 
primarily derived from the leaf sheath, which has been developed into a biodegradable 
fiber material. In the agriculture cluster, the terms “soil” and “yellow leaf” were 
primarily recorded. This area studied the identification of soil and yellow leaf to 
improve the quality of the areca plantation and crop production. This cluster also 
recorded several studies about assessing the quality of areca nut and developing 
feasible assessment methods. The term “agroforestry” was also recorded, followed by 
the terms “intercropping”, “mixed farming system”, “carbon storage”, “biodiversity”, 
“conservation”, and “climate change”. The term “anthropology” was also recorded in 
lesser quantity; this area of study focuses on the cultural behavior of chewing areca and 
tobacco among the migrant population.  
 
DISCUSSION 
A total of 2,869 documents were analyzed, representing a large dataset that required 
parameter adjustment to ensure data coherence and interpretability. The analysis used 
author keywords as the network basis, with a thesaurus file created to normalize terms. 
The keyword “areca nut” was set as a stop word since it served as the main query term 
in the database and could bias the visualization if retained. 

 Terms such as “India, Taiwan, Sri Lanka, Bangladesh, Thailand, Malaysia, 
Indonesia, or Papua New Guinea” were recorded in the title, abstracts, or authors’ 
keywords. Also, the terms “Chinese, Iranian, and Palampur” were followed by the term 
“traditional medicine”. This suggests that studies of areca-nut-induced oral disorders 
were influenced by individuals’ genetics, culture, and behavior. This could be an 
interesting direction for further research, such as a systematic review comparing the 
influence of these factors on the pathogenesis of areca nut oral disorders by region 
characteristics. Ethnomedicine studies are also suggested to be expanded and explored 
to contribute to the literature on areca catechu formulation and its use in traditional 
medicinal heritage. 

The research also reflects interest in the phytochemical diversity of the A. 
catechu. Numerous bioactive compounds from areca catechu have been reported, 
using various extraction methods (Table 1). The alkaloids and polyphenols are the most 
studied. These compounds have been investigated through molecular docking, 
network pharmacology, in vitro assays, animal models, or clinical trials. However, 
based on the abstract reviews, it was noted that there was no continuity across the 
research stages of an extract action. Ideally, investigations of plant extracts should 
progress sequentially from in silico (molecular docking, pharmacology network) 
studies, which are relatively inexpensive, to in vitro, in vivo, and clinical trials (37,38).   

In the non-medical subject, studies of A. catechu focused on the development of 
natural fibers from areca nut husk, leaf sheath, or stem, which are primarily 
agricultural waste. Additionally, the utilization of areca nut as a hybrid composite for 
adsorbent materials. This research can be further explored by examining these 
materials in the industrial sector, including their physicochemical properties, 
feasibility, and economic processing, as well as studies on soil quality and plant disease, 
to maximize crop production.  

This bibliometric study relies solely on data retrieved from the Web of Science 
Core Collection, which may exclude relevant publications indexed in other databases 
such as Scopus or PubMed. Consequently, regional journals, non-English articles, and 
gray literature may be underrepresented, potentially biasing the assessment of global 
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research trends (39). The long temporal span (1970–2025) introduces variability in 
keywords, which may affect comparability across decades (8). Thesaurus files were 
used to minimize this variability by normalization into a term (synonym list). However, 
using an inappropriate thesaurus file can also influence the factual trend research (7). 
The non-medicinal research has emerged as a recent theme, especially after 2020, 
possibly driven by a research finding on the utilization of products from the areca nut 
tree other than the areca nut itself. This is likely due to the numerous reports of adverse 
effects associated with areca nut.  
 
CONCLUSIONS  
This bibliometric analysis provides a comprehensive overview of A. catechu research 
from 1970 to 2025, revealing a high intensity of publications. The evolution of 
scientific interest and thematic focus has shifted from A. catechu-induced oral 
disorders to recent studies on the utilization of agricultural waste from A. catechu 
cultivation in biocomposites and natural fibers.  Recommendations for research 
directions include pharmacogenomic studies on the relationship between chewing 
betel nut and the incidence of oral cancer, through collaboration between countries 
with high rates of both variabels. Further research in the medical field could focus on 
the antioxidant and antibacterial properties of areca catechu polyphenols. In the non-
medicinal field, explore the use of all parts of the tree for natural fiber, hybrid 
composites, and biochar. 
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