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Abstract
Hypertension is a major risk factor for cardiovascular disease globally. De-
spite widespread availability of conventional treatments, blood pressure 
control rates remain low globally. Herbal medicine is an alternative or com-
plementary medicine that is gaining increasing attention. Scientific analysis 
is needed to understand the dynamics of global research on this topic. This 
study uses a data-driven bibliometric approach from Scopus, covering pub-
lications from 1979 to 2025. The analysis was conducted using Biblioshiny 
and VOSviewer software to evaluate publications, collaborations and key-
word trends. A total of 2,954 documents were analysed with an annual 
growth rate of publications of 9.74 % and an average of 31.38 citations per 
document. China, the United States and India were the countries with the 
highest contributions in terms of both publications and citations. Institutions 
such as the China Academy of Chinese Medical Sciences and China Med-
ical University emerged as the most active research centres. Plants such 
as Allium sativum, Hibiscus sabdariffa and Olea europaea were the main 
focus of research. Keyword clusters indicated two major focuses: clinical 
and pharmacological aspects. International collaboration was still relatively 
low (17.81 %) but showed potential for growth. Research on herbal medicine 
for hypertension shows steady growth and multidisciplinary approaches.
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Hypertension or high blood pressure is one of 
the main risk factors for cardiovascular disease, 
which is the number one cause of death global-
ly.1 According to the World Health Organisation 
(WHO), around 1.28 billion adults aged 30-79 
years worldwide have hypertension, with two-
thirds of them living in low- and middle-income 

Introduction

countries.2, 3 Despite the availability of various 
conventional antihypertensive drugs, the glob-
al blood pressure control rate is still low, only 
around 14 %. Factors such as drug side effects, 
high treatment costs and low patient compliance 
with long-term treatment are challenges in hy-
pertension management.4, 5
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Methods

This study used a bibliometric analysis approach 
to explore trends and patterns in global scientif-
ic literature related to herbal medicine for hy-
pertension published during the period 1979 to 
2025. Some of the main components analysed in 
this study included: types and languages of doc-
uments, developments in the number of publi-
cations per year, the most frequently used key-
words, citation analysis and the number of cited 
articles, countries with the most cited publica-

Herbal medicine has long been part of tradition-
al medicine systems in various cultures and is 
gaining increasing attention as an alternative or 
complement to conventional therapies for hyper-
tension.6 In recent decades, scientific research on 
the potential of medicinal plants to treat hyper-
tension has grown rapidly.7 Various studies have 
identified the antihypertensive mechanisms of 
plant extracts and their bioactive compounds, 
such as inhibition of angiotensin-converting en-
zyme (ACE), diuretic effects, antioxidants and 
vasodilators.8, 9 Some medicinal plants that have 
been shown to have antihypertensive effects in-
clude garlic (Allium sativum), roselle (Hibiscus 
sabdariffa), olive (Olea europaea). Several other 
plant species have also been widely studied for 
their antihypertensive potential, including Rau-
wolfia serpentina, Camellia sinensis, Panax ginseng 
and Ginkgo biloba.10, 11

Despite the increasing number of scientific pub-
lications on herbal medicine for hypertension, 
there has been no comprehensive analysis of 
global research trends in this field.12 Bibliomet-
ric analysis is a quantitative method that allows 
the assessment of the structure and dynamics of 
scientific research by analysing publications, ci-
tations and collaborations in a specific field. This 
approach can identify research trends, key con-
tributors and knowledge gaps that can inform fu-
ture research directions.13, 14

This study aimed to conduct a bibliometric analy-
sis of the global literature on herbal medicine for 
hypertension published from 1979 to 2025. Spe-
cifically, this study analysed the development of 
publications, primary publication sources, most 
productive authors and institutions, interna-
tional collaboration patterns and research topic 
trends in this field. 

Results

Bibliometric analysis of publications related to 
herbal medicine for hypertension during the pe-
riod 1979 to 2025 produced a total of 2,954 doc-
uments spread across 1,183 scientific publica-
tion sources. The annual growth of publications 
reached 9.74 %, with an average document age of 
10.2 years and an average of 31.38 citations per 
document. Content analysis showed that there 
were 25,725 keyword pluses and 6,129 keywords 
from authors, reflecting the diversity of research 
topics. A total of 10,935 authors were involved, 
with 250 authors writing documents individual-
ly. The average number of authors per document 
was 5.33 and 17.81 % of publications were the re-
sult of international collaboration (Table 1).

tions and patterns of international collaboration 
in herbal medicine research for hypertension.15

Database
The data source for this bibliometric analysis 
came from the Scopus database, which was ac-
cessed on 10 May 2025. Scopus was chosen be-
cause it has a wide indexing coverage, high data 
quality and complete metadata, including infor-
mation on authors, institutional affiliations, key-
words, publication sources and data citations. 
Data were obtained using the following search 
string: (“herbal medicine” OR “hypertension”). 
Only documents with the types of original arti-
cles (original research), review articles and con-
ference papers were included. Documents such 
as editorials, letters to the editor and non-peer-
reviewed publications were excluded from the 
analysis.16, 17

Bibliometric indicators
Bibliometric indicators analysed in this study 
included: (1) document type and language, (2) 
annual publication development during the peri-
od 1979-2025, (3) the most relevant publication 
sources, (4) the most productive authors, (5) the 
most influential institutions, (6) country of ori-
gin of corresponding author, (7) the most cited 
country. Data on the most active and most cited 
authors, institutions and publications were col-
lected directly from Scopus by calculating the 
number of citations and documents published 
per year. For data visualisation, software was 
used namely Biblioshiny (R Studio).18, 19
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Table 1: Descriptive statistics of publications related to herbal 
medicine for hypertension in the period 1979-2025 based on 
data from Scopus

Category Mark

Main information about data
Timespan

Sources (journals, books, etc)

Documents (doc)

Annual growth rate (%)

Document average age

Average citations per doc

References

Document contents
Keywords Plus (ID)

Author's Keywords (DE)

Authors
Authors

Authors of single-authored docs

Authors collaboration
Single-authored docs

Co-authors per doc

International co-authorships (%)

1979:2025

1183

2954

9.74

10.20

31.38

0

25725

6129

10935

250

292

5.33

17.81

Publication trends
In the early period, from 1979 to around 2000, 
research activity was minimal with the number 
of articles approaching zero. However, after 2000, 
there was a gradual increase in article production 
with some fluctuations. A significant acceleration 
began around 2010, when the number of arti-
cles steadily increased to around 60-80 per year. 
From 2015 to 2020, there was a dramatic growth, 
reaching around 200 articles per year. The most 
significant peak occurred around 2022, when the 

number of articles reached almost 250 before 
experiencing a sharp decline the following year, 
dropping to levels comparable to 2015. Figure 1 
provides a clear visual representation of how sci-
entific interest and attention in herbal medicine 
for hypertension has evolved over the past four 
decades. The sharp increase during 2020-2022 
may reflect breakthroughs in research method-
ology, increased funding and attention to com-
plementary medicine approaches, or increased 
interest in alternative medicine during the global 
pandemic. The subsequent decline may indicate a 
phase of consolidation or a shift in research pri-
orities. Thus, this graph not only shows research 
trends but also indicates key periods in the de-
velopment of the science in this area, reflecting 
how herbal approaches to the management of hy-
pertension have transitioned from a highly niche 
area to a significant research domain with sub-
stantial scientific attention.

Co-occurrence network 
The results of the bibliometric analysis in Fig-
ure 2 show a visualisation of the co-occurrence 
network of keywords that frequently appear to-
gether in publications on herbal medicine for hy-
pertension in the period 1979-2025. This network 
was built using keyword analysis taken from pub-
lication metadata, which was then mapped based 
on the strength of the relationship between key-
words using VOSviewer software. In this visuali-
sation, nodes (circles) represent keywords, while 
the size of the node indicates the frequency of 
occurrence of the keyword. Meanwhile, the con-
necting lines between nodes (edges) indicate the 
strength of the co-occurrence relationship; the 

Figure 1: Precision study for hypertension created in Biblioshiny. Number of scientific articles published 
each year on “Global research trends on herbal medicines for hypertension” from 1979 to 2025. 

Bachri et al. Scr Med. 2026 Jan-Feb;57(1):173-83.
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Figure 2: Map of keyword co-occurrence network in hypertension disease publications (1979-2025) based on data from Scopus

thicker the line, the stronger the co-occurrence 
relationship between two keywords.

There are two main clusters identified, marked 
in red and blue. The red cluster represents key-
words that are more related to clinical and meth-
odological aspects, such as “unclassified drug”, 
“nonhuman”, “Chinese herbal”, “drugs” and “con-
trolled study”, “plant extract”, indicating a focus 
on clinical evaluation and synthesis of scientific 
evidence on the effectiveness of herbal medicine 
for hypertension. The blue cluster dominates the 
network, pharmacological and phytochemical 
aspects containing keywords, such as “hyper-
tension”, “herbal medicine”, “herbaceous agent”, 
“human”, “male”, “female” and “article” reflect-
ing the main focus of publications on therapeutic 
and ethnomedicinal aspects in herbal medicine 
research for hypertension. The keywords “hy-
pertension” and “herbal medicine” are the main 
hubs with very strong connections to other key-
words. This network provides a comprehensive 
overview of the conceptual structure of herbal 
medicine research for hypertension, indicating 
that topics on mechanisms of action, specific me-
dicinal plants and clinical validation are the main 
research domains in this field.

The most relevant publication sources
The results of the bibliometric analysis in Figure 3 
present a list of journals or publication sources 
that published the most articles related to herb-
al medicine research for hypertension during 
the period 1979-2025. This graph shows that 
scientific publications on herbal medicine for 
hypertension are spread across various journals 
with a focus on phytomedicine, pharmacology, 
ethnopharmacology and cardiovascular system. 
The journal “Journal of Ethnopharmacology” is 
in the top position as the source with the largest 
number of publications, namely 167 documents, 
followed by “Frontiers in Pharmacology” with 77 
documents and “Evidence-Based Complementary 
and Alternative Medicine” with 74 documents. 
These journals have consistently been the main 
place for researchers to publish the latest find-
ings related to herbal medicine for hypertension. 
In addition, journals such as “Zhongguo Zhong-
yao Zazhi” (61 documents), “Medicine (United 
States)” (45 documents), “Phytomedicine” (39 
documents), “Chinese Journal of Integrative 
Medicine” (38 documents), “Planta Medica” (98 
documents) and “Journal of Medicinal Plants Re-
search” (87 documents) were also included in the 
list of productive sources. Meanwhile, multidis-

Bachri et al. Scr Med. 2026 Jan-Feb;57(1):173-83.
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Figure 3: The most relevant publication sources related to hypertension disease (1979-2025), based 
on the number of published documents. Visualisation created using Biblioshiny

Figure 4: List of most productive authors in hypertension research (1979–2025) based on the number 
of published documents. Visualisation created using Biblioshiny.

ciplinary journals such as “Plos One”, “Zhongguo 
Zhong Xi Yi Jie He Za Zhi Zhongguo Zhongx” and 
“BMC Complementary and Alternative Medicine” 
also showed significant contributions in dissem-
inating research on herbs for hypertension, indi-
cating that this topic has received attention from 
the conventional medical community. These find-
ings indicate that research on herbal medicine 
for hypertension is published in various journals 
with diverse focuses, from ethnopharmacology 
and traditional medicine journals to cardiovas-
cular medicine journals, which strengthens the 
multidisciplinary nature of this research field.20

The most productive authors 
The results of the bibliometric analysis in Figure 
4 show the list of the most productive authors in 
the field of herbal medicine research for hyper-

tension during the period 1979-2025 based on 
the number of documents published. This graph 
shows that several authors consistently pro-
duce a large number of scientific contributions, 
reflecting their dominance in herbal medicine 
research for hypertension. Author Wang Y was 
ranked first with a total of 64 documents, fol-
lowed by Li Y with 60 documents and Zhang Y 
with 60 documents. These authors appear to 
have an intensive research focus in the field of 
herbal pharmacology, especially for hyperten-
sion and are likely to be involved in various in-
ternational collaborations and large projects. 
Other authors who also recorded high produc-
tivity were Liu Y (51 documents), Chen Y (50 
documents), Wang J (47 documents), Wang X 
(44 documents) and Li X (42 documents). Mean-
while, names such as Liu J and Li J, although at 

Bachri et al. Scr Med. 2026 Jan-Feb;57(1):173-83.
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the bottom of the graph, still show a significant 
number of publications above 30 documents. 
These data reflect the consistent contribution of 
a number of researchers in supporting scientific 
progress in the field of herbal medicine for hyper-
tension and opening up opportunities for collabo-
ration across institutions and countries.21 

The most relevant affiliations
The results of the bibliometric analysis in Figure 
5 show the most relevant or influential affiliat-
ed institutions in publications related to herb-
al medicine for hypertension during the period 
1979-2025.22 This affiliation is assessed based on 
the number of articles published by researchers 
under the auspices of the institution. China Acad-
emy of Chinese Medical Sciences is in the top po-
sition with a total of 108 articles, making it the 
most active institution in scientific contributions 
to herbal medicine research for hypertension. 
Followed by China Medical University with 102 
articles, strengthening China’s position as a lead-
ing research centre in this field. Other renowned 
institutions such as Beijing University of Chinese 
Medicine (90 articles), Mashhad University of 
Medical Sciences (90 articles) and China Medical 
University Hospital (66 articles) also play an im-
portant role in producing high-quality research. 
Affiliations from various countries have also 
made significant contributions, such as Shang-
hai University of Traditional Chinese Medicine 
(60 articles), indicating the dominance of insti-
tutions from China in herbal medicine research 
for hypertension. This reflects the long tradition 
of herbal medicine in the Chinese health system 
and the national focus on the scientific validation 

Figure 5: Most relevant institutional affiliations in hypertension research (2023–2025) based on the 
number of articles published. Visualisation created using Biblioshiny.

of traditional medicine. Other institutions from 
other countries that made the top list included 
Kyung Hee University, Chinese University of Hong 
Kong, Tehran University of Medical Sciences and 
Chengdu University of Traditional Chinese Medi-
cine. This geographic diversity shows that herbal 
medicine research for hypertension has become 
a global concern, albeit with a high concentration 
in East Asia.23

Corresponding author’s countries
The results of the bibliometric analysis in Figure 
6 show the distribution of documents based on 
the country of origin of the corresponding author 
in herbal medicine research for hypertension 
during the period 1979-2025.24, 25 This graph illus-
trates two types of publications: single country 
publications (SCP) and multiple country publica-
tions (MCP), which represent the level of interna-
tional collaboration of each country. China ranks 
highest as the country with the largest number 
of publications, both from domestic (SCP) and in-
ternational (MCP) collaborations, with a total of 
more than 750 documents. It is followed by the 
United States (USA) which also shows a large con-
tribution with around 250 publications, with a 
higher proportion of international collaboration 
than China. India, Korea, Iran and Japan follow as 
countries with significant contributions, indicat-
ing the high interest in herbal medicine research 
for hypertension in countries with strong herbal 
medicine traditions. Countries such as the United 
Kingdom, Australia, South Africa and Turkey also 
occupy important positions in scientific publica-
tions in this field, indicating the active involve-
ment of Asia, Europe and North America. It is also 

Bachri et al. Scr Med. 2026 Jan-Feb;57(1):173-83.
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Figure 6: Country of origin of corresponding authors in hypertension publications (1979–2025) 
with indication of national (SCP) and international (MCP) collaboration. Visualisation created using 
Biblioshiny.

Figure 7: World map of scientific production related to hypertension by author’s country of origin. 
Dark blue indicates the highest number of publications and light blue to grey indicates lower contri-
butions. Visualisation created using Biblioshiny.

apparent that countries such as Hong Kong, Paki-
stan and Italy have a significant share of interna-
tional collaboration, as indicated by the high pro-
portion of MCPs. This reflects the importance of 
cross-border collaboration in strengthening the 
quality and scope of global scientific research on 
herbal medicine for hypertension.

Scientific production by country 
The results of the bibliometric analysis in Figure 7 
show a map of the distribution of global scientific 
contributions related to herbal medicine research 
for hypertension during the period 1979-2025.26 
Darker blue colours indicate a higher number of 
publications, while light blue to grey colours in-
dicate lower to no contributions. China and the 

United States appear to dominate in terms of the 
number of publications, marked by the striking 
dark blue colour. Countries such as India, South 
Korea, Brazil, Japan and several Western Euro-
pean countries (Germany, England, Italy) also 
show high publication intensity, indicating sub-
stantial research activity in the region. East Asia 
and South Asia appear to be the main centres of 
research in this field, reflecting the strong tradi-
tion of herbal medicine in the region. On the other 
hand, many countries in Africa, Central America 
and parts of Central Asia show limited participa-
tion or even no recorded contributions. This map 
illustrates the geographical imbalance in scien-
tific production, with countries with strong herb-
al medicine traditions and established research 

Bachri et al. Scr Med. 2026 Jan-Feb;57(1):173-83.
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infrastructures becoming the main centres of 
herbal medicine research for hypertension. How-
ever, the increasing contributions from countries 
such as Brazil, Nigeria and Iran indicate positive 
developments in the geographical diversification 
of research in this field.

The most cited countries
The results of the bibliometric analysis in Figure 
8 show the countries with the highest number of 
citations in scientific publications related to herb-
al medicine for hypertension during the period 
1979-2025. China ranks first with a total of 18,947 
citations, followed by the USA with 12,080 cita-
tions and India with 8,790 citations. This shows 
that publications from these three countries are 
not only productive but also have a high scientif-
ic impact. Iran, the United Kingdom, Italy, Korea, 
Japan, Germany and Australia each received less 
than 5,000 citations, indicating a significant con-
tribution to the development of knowledge in this 
field. This distribution underlines the dominance 
of developed countries in terms of scientific influ-
ence, although some developing countries are be-
ginning to show increasing visibility and impact 
in the global scientific community.

Figure 8: Countries with the highest number of citations in the scientific literature related to hyper-
tension. China and the USA stand out significantly, indicating a high level of influence in the global 
academic community. Visualisation created using Biblioshiny.

Discussion

A bibliometric study of global trends in herbal 
medicine for hypertension from 1979 to 2025 
reveals significant developments in this field, re-

flected by an annual publication growth of 9.74 % 
with an average of 31.38 citations per document. 
These findings indicate a substantial increase in 
scientific interest and impact of herbal medicine 
research for hypertension as global awareness 
of alternative approaches to treating a chronic 
condition with increasing prevalence grows. The 
publication pattern shows an interesting evolu-
tion, with research activity being minimal be-
fore 2000, then experiencing a gradual increase 
with significant acceleration starting in 2010, 
peaking around 2022 with almost 250 articles 
before declining. This trend is likely driven by 
the increasing global prevalence of hypertension, 
technological advances in phytochemical anal-
ysis, a paradigm shift in health systems that in-
creasingly recognise the potential of traditional 
medicine and an awareness of the limitations of 
conventional medicine.27 The decline after 2022 
may indicate a consolidation phase and a shift 
from quantitative exploration to a focus on quali-
ty and clinical validation.

From a geographical perspective, there was a sig-
nificant disparity in scientific production, with 
China dominating in terms of number of publica-
tions (> 750 documents) and citations (18,947), 
followed by the United States (± 250 publications, 
12,080 citations) and India (8,790 citations). Chi-
na’s dominance is in line with the long tradition 
of herbal medicine in its health system and the 
national priority on scientific validation of tradi-
tional medicine. Asian countries such as Korea, 
Iran and Japan also contribute significantly, re-
flecting the rich heritage of traditional medicine 
in the region. Meanwhile, contributions from 
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some countries in Africa, Central America and 
parts of Central Asia are still limited, indicat-
ing gaps in research capacity and infrastructure 
across geographical regions. Although the overall 
international collaboration rate was only 17.81 %, 
countries such as Hong Kong, Pakistan and Italy 
show a high proportion of international collabo-
ration, indicating the potential for strengthening 
cross-border collaboration in herbal medicine 
research for hypertension. Chinese institutions 
dominate the list of most productive affiliates, 
with China Academy of Chinese Medical Sciences 
(108 articles) and China Medical University (102 
articles) at the top, reaffirming China’s position as 
a global hub for herbal medicine research for hy-
pertension. In terms of author productivity, Wang 
Y, Li Y and Zhang Y contributed the most, each 
producing more than 60 papers. The concentra-
tion of research among a small number of authors 
and institutions indicates deep specialisation and 
highlights the opportunity to expand participa-
tion by other authors and institutions.28, 29

Keyword co-occurrence network analysis re-
vealed the conceptual structure of the research 
with two main clusters: clinical and method-
ological aspects (red cluster) focusing on clinical 
evaluation and synthesis of scientific evidence 
and pharmacological and phytochemical aspects 
(blue cluster) emphasising therapeutic mecha-
nisms and ethnomedicine.30 The keywords “hy-
pertension” and “herbal medicine” were the main 
hubs with strong connections to other keywords. 
Some of the medicinal plants that were the focus 
of the research included garlic (Allium sativum), 
roselle (Hibiscus sabdariffa), olive (Olea europaea), 
Rauwolfia serpentina, Camellia sinensis, Panax gin-
seng and Ginkgo biloba, the most prevalent anti-
hypertensive mechanisms among herbal drugs 
include ACE inhibition, calcium channel blocking, 
diuretic effects, nitric oxide-mediated vasodi-
lation, antioxidant activity and central nervous 
system modulation. Studies have employed var-
ious methodologies such as enzyme inhibition 
assays, animal models, clinical trials and molec-
ular docking. ACE inhibition remains the most 
explored mechanism, often linked with flavo-
noid-rich plants like Camellia sinensis and Allium 
sativum.11, 31 This reflects the effort to understand 
the molecular basis of the therapeutic effects of 
medicinal plants on hypertension. 

Regarding publication media, Journal of Ethno-
pharmacology ranked the top with 167 docu-
ments, followed by Frontiers in Pharmacology (77 

documents) and Evidence-Based Complementary 
and Alternative Medicine (74 documents). The di-
versity of journals in which these publications are 
published reinforces the multidisciplinary nature 
of this research, while the presence of multidisci-
plinary journals such as PLoS One demonstrates 
the recognition by the conventional medical com-
munity of the potential of herbal medicine in the 
management of hypertension. Despite significant 
growth in herbal medicine research for hyper-
tension, challenges remain such as low levels of 
international collaboration and geographical dis-
parities in scientific production.5, 32 On the other 
hand, increasing global interest, advances in an-
alytical technology and paradigm shifts in health 
systems provide opportunities for further devel-
opment. Future research should increase focus 
on clinical validation, standardisation of herbal 
products and integration into standard clinical 
protocols to strengthen the position of herbal 
medicine as a safe and effective approach in the 
management of hypertension.

Bibliometric analysis of global research on 
herbal medicine for hypertension during the 
period 1979-2025 provides a comprehensive 
picture of scientific developments and contri-
butions in this field, with an annual publica-
tion growth of 9.74 % and an average of 31.38 
citations per document. China, the United 
States and India emerged as major contribu-
tors, both in terms of number of publications 
and citations, with Chinese institutions dom-
inating the list of most productive affiliates. 
Research focuses on clinical, methodological, 
pharmacological and phytochemical aspects, 
with an emphasis on specific medicinal plants 
such as garlic, roselle and olive and antihyper-
tensive mechanisms including ACE inhibition, 
diuretic effects, antioxidants and vasodilators. 
The Journal of Ethnopharmacology, Frontiers in 
Pharmacology and Evidence-Based Complemen-
tary and Alternative Medicine were the main 
publication platforms reflecting the multidis-
ciplinary nature of the research. Despite chal-
lenges such as low international collaboration 
and geographical disparities, the results of 
this study can form the basis for future re-
search agendas, identification of collaboration 
opportunities and formulation of policies that 

Conclusion

Bachri et al. Scr Med. 2026 Jan-Feb;57(1):173-83.
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support the development of herbal medicine 
as an effective alternative or complement in 
the management of hypertension. Increased 
focus on clinical validation, standardisation 
and integration into conventional treatment 
protocols will strengthen the contribution of 
herbal medicine to the global effort to address 
the health burden of hypertension.
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