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We conducted a bibliometric analysis to investigate the evolution of ethnomedicinal research in
the Democratic Republic of the Congo (DRC). The objectives were to identify the most
productive and influential authors, journals, institutions, and countries; to define collaborative
networks among authors, institutions, and countries; and to ascertain the most often used
keywords by the authors. Data were acquired from multiple online databases and visualized
using VOSviewer and biblioshiny.

The study encompassed 79 peer-reviewed articles published from 1983 to 2022, involving 245
authors and 191 keywords. Two major subgroups were identified in the field of Congolese
ethnomedicine: the Mpiana-Ngbolua-Bongo et al. subgroup and the Lumbu-Duez-Manya et al.
subgroup. Our findings reveal that Mpiana and Ngbolua from the University of Kinshasa were
the most prolific authors, with 21 and 20 publications each, respectively. The University of
Kinshasa, the Official University of Bukavu, the University of Kisangani, and the University of
Lubumbashi were the institutions most involved in article publications, since they produced the
greatest number of published articles. Belgian institutions collaborated most frequently with
Congolese institutions. The journal “African study monographs” ranked first in the number of
publications, followed by the Journal of Ethnopharmacology. The term “medicinal plants” was the
most used keyword. These findings shed light on the trend of ethnomedicine research in the DRC
and provide a guide for future research.

Keywords : Democratic Republic of the Congo, ethnomedicinal research, Bibliometric
analysis, Peer-rewied articles, authors-co-authors-journal

Introduction
Traditional medicine is “the sum of knowledge, skills, and practices based on theories, beliefs, and
experiences indigenous to a different culture, whether explicable or not, used in the maintenance
of health as well as in the prevention, diagnosis, improvement, or treatment of physical and mental
illness” (WHO, 2013). This ethnomedicinal knowledge among diverse tribes in the Democratic
Republic of the Congo (DRC) has existed for generations and is based on medicinal plants. For
example, the Fuliiru tribe in Uvira Territory relies on plants to treat rheumatism, pregnancy-related
ailments, hemorrhoids, and malaria (Iragi et al., 2021; Masumbuko & Mutabana, 2012).

Plants provide the basis for the drugs available in various markets (Laldingliani et al., 2022). And
scientists in the DRC developed Drepanoalpha®, a polyherbal formula derived from a mixture of
polyphenols and anthocyanins from edible plants. This formula enhanced the proliferation of red
blood cells and hemoglobin in vitro (Mpiana et al., 2016).

Bibliometrics, initially defined by Pritchard (1969) as “the application of mathematical and statistical
methods to books and other media of communication,” has replaced “statistical bibliography,” and
has gained significance in the analysis of publications across diverse fields. Since that time, almost
8000 bibliometric works have been published worldwide (www.webofscience.com; accessed May
20, 2023).

Bibliometric analysis has been employed to examine ethnomedical research in many countries.
Alarcon et al. (2023) examined the productivity of medicinal plant research in Latin America and
the Caribbean. Angulo (2020) reviewed the researchs done on Peruvian medicinal plants’ output
between 2000 - 2019. Ritter et al. (2015) conducted an analysis of ethnobotanical research in
Brazil to identify knowledge gaps in the field. Zyoud et al. (2015) investigated the output of
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scientific research in integrative and complementary medicine in the Arab region. Certain research
investigated articles from particular journals (Viljoen et al., 2019) or focused on specific medical
plant species (George et al., 2021; Singh et al., 2008; Sivasekaran et al., 2021; Ye et al., 2021)
to assess the trends in the ethnomedicinal field in general. Notwithstanding the advancements in
ethnomedical research in the DRC over the last four decades, a bibliometric analysis of this field
has not yet been conducted. This study provides the first bibliometric analysis of the ethnomedicinal
research literature pertaining to the DRC. This study aimed to analyze the Congolese academic
system about ethnomedicinal research using quantitative methods. Specifically, this study attempted
to (1) identify the most productive and impactful authors, journals, institutions, and countries; (2)
delineate collaborative networks among authors, institutions, and countries; and (3) determine the
most frequently used keywords by the authors.

Materials and methods
This study examined online scientific articles accessible on Scopus, Web of Sciences, Google Scholar,
and ResearchGate, focusing on ethnomedicinal research in the DRC. The analysis included only
available peer-reviewed articles published between 1983 and 2022 (a 39-year period) that employed
surveys as a method for inventorying plants. The variables examined in each article comprised the
authors, their affiliated institutions, and their countries, which helped to examine the network of
scientists and institutions involved in ethnomedicine research in the DRC; the names of journals,
providing insight into the most prevalent publication sources; keywords, aiding in the identification
of the most commonly utilized terms; and year of publication, enabling the chronological placement
of the information. All data were collected by 20 January 2023. Figure 1 provides a detailed,
sequential explanation of the data collection process and the criteria for inclusion.

The French keywords were translated into English and standardized to convey identical meaning
(e.g., “Ethnomedicinal plants” and “medicinal herbs”). A term encompassing all synonymous
expressions was used in the network analysis (Table 1). All network visualizations were generated
with VOsviewer version 1.6.19 (van Eck and Waltman, 2010) and biblioshiny in R (Aria and
Cuccurullo, 2017).
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Figure 1: Research framework
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Table 1: Revision and standardization of the keywords

Synonymous keywords from the database Terms used as keywords
in the analysis

Bushi / Bushi area Bushi area

D.R. Congo / Democratic Republic of the Congo / République Démocratique du
Congo / Republic Democratic of Congo / zaïre

DR Congo

Erotique Erotic

Ethnobotanical study / Etude ethnobotanique Ethnobotanical study

Enquête ethnobotanique / Ethnobotanical survey / Ethnobotanic survey / Ethno-
botanical survey

Ethnobotanical survey

Ethnopharmacology / ethno-pharmacology Ethnopharmacology

ethnopharmacopée Ethnopharmacopoeia

Inventaire Inventory

Kahuzi-Biega / Kahuzi-Biega Park Kahuzi-Biega Park

City of Kinshasa / Kinshasa Kinshasa

Malaria / paludisme Malaria

Medicinal plants / medicinal plant species / plantes medicinales / medicinal herbs
/ Ethnomedicinal plants

Medicianal plants

Plant use/plant utilization Plant use

Primary health care / santé primaire Primary health care

Voies respiratoires Respiratory tract

South Kivu province / Sud-Kivu Sud-Kivu

Enquête / surveys Surveys

Uvira Territory / Uvira Uvira

Region vaginale Vaginal area
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Results

The research output of Congolese ethnomedicine plant

From 1983 to 2022, a total of 79 articles on Congolese ethnomedicine were published in English
and French accross 44 sources, containing 191 author keywords. A cumulative number of 245
researchers contributed to these publications (Table 2). Figure 2 illustrates the distribution of
the 79 articles analyzed. Between 1983 and 2011, ethnomedicinal publications increased slowly,
averaging one publication each year. From 2012 to 2022, there was a substantial increase in
the number of publications, accounting for approximately 76 % of all Congolese ethnomedicine
publications. The most productive year was 2014, during which nine articles were published.

Table 2: The main information on retrieved ethnomedicinal studies in DR Congo

Description counts and rate

Timespan 1983-2022

No. of articles 79

No. of authors 245

single-author articles 5

multi-author articles 240

Articles/author 0.32

Authors/article 3.1

Co-author appearance 452

Co-Authors/article 5.72

Average citations/article 22.05

Journal sources 44

Author's keywords 197

Language

French 33

English 46
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Figure 2: The number of ethnomedicine plant articles in DR Congo, 1983-2022

Author co-authorship analysis

Ethnomedicinal research in the DRC, as indicated by articles published from 1983 to 2022, was
primatily led by a select group of authors (Figure 3). The ten most relevant authors published all
their work after 2010.

Figure 4 gives an overview of the collaboration networks among authors, where each node represents
an author, and each edge (line) indicates the connection between authors. The distances between
nodes and the thickness of the connections indicate the extent of collaboration among authors.
Moreover, several isolated small subnetworks emerged from the larger network, indicating that
authors in the field of ethnomedicine communicate sporadically and collaborate in small groups.
Two pricipal subgroups were identified within the field of Congolese ethnomedicine. Specifically,
the Mpiana- Ngbolua-Bongo et al. subgroup and the Lumbu-Duez-Manya et al. subgroup. Although
Longanga is not considered one of the most prolific authors, his single published article (Longanga
et al., 2000) has been identified as the most cited article. Except for Katemo (Katemo et al.,
2012), the remaining highly cited articles (Byavu et al., 2000; Terashima et al., 1988; Terashima
and Ichikawa, 2003) were authored by researchers from the isolated groups (Table 3; Figure 3). In
contrast, Ngbolua (Professor at the University of Kinshasa), who is the most prolific author in terms
of the number of publications (Figure 5), ranks 10th in terms of number of papers cited (Ngbolua
et al., 2014). Table 4 presents the top journals with the highest number of published articles.
These 10 journals published 40 out of 79 publications accounting for 50.6%. Twenty- nine journals
appear only once. The journals with the highest publications on ethnomedicine in the DRC include
African Study Monographs, International Journal of Innovation and Scientific Research, Journal
of Ethnopharmacology, and Journal of Advanced Botany and Zoology. Among all journal sources,
only six (J. of Ethnopharmacy, Bois et forêts des Tropiques, J. of Ethnobiology and Ethnomedicine,
Nutrition Research and Practice, Pan African Medical Journal, and Forest Science and Technology)
have been listed as indexed journals in the Web of Science or Scopus.
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Figure 3: Authors’ productivity over time in the Congolese ethnomedicine

Figure 4: Ethnomedicine research co-authorship network
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Figure 5. Most relevant Authors
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Table 3: Top 10 most cited documents

Authors Year Total
citations*

Title Journal title

Longanga
et al.

2000 443 Contribution to the ethnobotanical, phytochemical, and
pharmacological studies of traditionally used medicinal
plants in the treatment of dysentery and diarrhea in
Lomela area, Democratic Republic of Congo (DRC)

Journal of
Ethnopharmacology

Chifundera
k.

2001 97 Contribution to the inventory of medicinal plants from the
Bushi area, South Kivu Province, Democratic Republic of
Congo

Fitoterapia

Chifundera
k.

1998 71 Livestock Diseases and the Traditional Medicine in the
Bushi Area, Kivu Province, Democratic

African Study
Monographs

Terashima
and
Ichikawa.

2003 70 A comparative ethnobotany of the Mbuti and Efe Hunter-
Gatherers in the Ituri Forest, Democratic Republic of
Congo

African Study
Monographs

Katemo et
al.

2012 67 Ethnopharmacological survey of plants used against
diabetes in Kisangani City (DR Congo)

Journal of
Ethnopharmacology

Terashima
et al.

1988 42 Wild Plant Utilization of the Balese and the Efe of the Ituri
Forest, The Republic of Zaire

African Study
Monographs

Byavu et
al.

2000 41 Phytothérapie traditionnelle des bovins dans les élevages
de la plaine de la Ruzizi

Biotechnology,
Agronomy, and
Society and
Environment

Kasali et
al.

2013 40 Ethnopharmacological survey of plants used against
diabetes in Bukavu City (D.R. Congo)

The Journal of
Ethnobiology and
Traditional
Medicine.

Kasali et
al.

2014 40 Ethnopharmacological Survey of Medicinal Plants Used
against Malaria in Bukavu City (D.R. Congo)

European Journal
of Medicinal Plants

Ngbolua et
al.

2014 40 Ethno-pharmacological survey and floristical study of
some medicinal plants traditionally used to treat
infectious and parasitic pathologies in the Democratic
Republic of Congo

International
Journal of
Medicinal Plants.

* The total citation is according to google scholar, accessed on May 20, 2023.
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Table 4: Top ten journal in the field of Ethnomedicinal research in DR Congo

Journal No. of Articles (%) Impact Factor *

African study monographs

International journal of Innovation and scientific research

10 (12.7)

7 (8.8)

Journal of ethnopharmacology 5 (6.3) 5195

Journal of advanced botany and Zoology

Revue Marocaine des sciences agronomiques et veterinaires

5 (6.3)

3 (3.8)

Bois et forêts des tropiques 2 (2.5) 941

European Journal of medicinal plants 2 (2.5)

International Journal of Biological and chemical sciences 2 (2.5)

Journal of modern drug discovery and drug delivery research 2 (2.5)

Congo Sciences 2 (2.5)

* Clarivate analytics’ Journal Citation Reports (2021)

Country and Institutional co-authorship network analysis

The obtained articles were associated with 61 institutions, of which 39 (64 %) were from the
DRC. The University of Kinshasa occupied the top position with 38 articles, followed by the
Official University of Bukavu with 15 articles, the University of Kisangani with 13 articles, and the
University of Lubumbashi with 12 articles. Furthermore,Université Pédagogique Nationale (UPN)
published 9 articles. The international collaboration was present in 39.2 % of the publications
(Figure 6), with five institutions from Belgium, three from Japan, two from Madagascar, and two
from South Korea. “Université libre de Bruxelles” had the highest number of foreign collaborations,
with seven articles, while the University of Mons followed with five articles (Table 5, Figure
7). Countries or institutions with greater number of associations have a bigger node size. Thus,
the collaborative network formed by DRC-Belgium as countries, or the University of Kinshasa -
University of Kisangani - Official University of Bukavu stands out in the center of the image (Figure
6, Figure 7).

Table 5: The top 10 institutions
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Institutions No. of articles Country

University of kinshasa 38 DR Congo

Official University of Bukavu 15 DR Congo

University of Kisangani 13 DR Congo

University of Lubumbashi 12 DR Congo

UPN 9 DR Congo

Universite Libre de Bruxelles 7 Belgium

Centre de Recherche en Sciences Naturelles 6 DR Congo

University of Gbado-Lite 5 DR Congo

University of Liege 5 Belgium

University of Mons 5 Belgium

Figure 6: Collaboration network of the productive countries
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Figure 7: Co-authorship network of the productive institutions

Keyword co-occurrence analysis

A total of 191 keywords were identified throughout all articles (Figure 8). The term “medicinal
plants” appeared most frequently, occurring 48 times, followed by “DR Congo” with 39 occurences,
“ethnobotany” with 17, “ethnobotanical survey” with 8, and “malaria” and “diabetes” with 6 each.
One hundred and forty-five keywords appeared once, twenty-eight keywords occurred twice, five
keywords occurred three times, four keywords occurred four times, and three keywords occurred
five times.

The keywords were categorized into 31 clusters, with cluster 1 being the large, comprising 15
keywords including “aphrodisiac plants”, “Bantus”, “Beni”, “Beni-Lubero”, “DR Congo”, “erotic”,
“healers”, “inventory”, “Lubero”, “plants”, “popular traditional medicine”, “primary health care”,
“pygmies”, “sterility”, and “vaginal area”.

Cluster 2 comprised 13 keywords including “antidiarrhoeal plants”, “antidysenteric plants”,
“Bashi”, “classification”, “ethnomedicine”, “ethnopharmacology”, “floristical characterization”,
“folk medicine”, “Katanga”, “Lomela area”, “mashi”, “spirit-possessed healers”, and “tuberculosis”.
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Figure 8: Ethnomedicine research co-occurrence network of keywords

Discussion
This study analyzed the evolution of ethnomedicine research in the DRC over the past 39 years
using the bibliometric analysis. This study does not capture all the trends in ethnomedicinal
research in the DRC because we ignored offline published articles, articles dealing with chemical
and biological plants analyses, books, and theses. Exploring this field provides insight into the past,
present, and future status of ethnomedicine in the DRC. The studied aspects included authors,
institutions, journals, and keywords.

During the initial 29 years (1983- 2012), the annual publishing count was less than two articles.
However, since 2012, the number of publications in the field has been increasing rapidly. These
findings align with previous studies that reported an increase in the number of published articles
worldwide (Angulo, 2020; Popović et al., 2016; Yeung et al., 2018). This trend contrasts with that
of Cuba, which productivity has been constant since 2004 (Beatriz et al., 2013).

The majority of online articles regarding medicinal plants in the DRC were from academic
institutions. Belgian institutions collaborated most frequently with the DRC institutions. This
may result from the prolongrd cooperation between these two nations, based on their historical
relationship as former colonizer and colonized.

Although academic institutions were involved in ethnomedicine research, universities, and colleges
lack a specialized curriculum to provide skills and knowledge in this field, in contrast to other
countries where it has been established as an academic discipline (Park et al., 2021; Ritter et al.,
2015; Shi et al., 2021). Notwithstanding the efforts to improve ethnomedicine research in DRC,
none of the 79 papers ranked among the 100 most referenced articles in the field. The Congolese
researchers or institutions were not part of the author network of the active authors in African
medicinal research (Okaiyeto and Oguntibeju, 2021).
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Regarding the number of articles published in the DRC, “African Study Monographs” and the
“Journal of Ethnopharmacology” held the top positions. This observation confirms the findings
of other studies indicating that the Journal of Ethnopharmacology was the primary source for
Andrographis paniculate preclinical trials in diabetes mellitus studies (Arifah et al., 2022) and for
the 100 most cited articles on African medicinal plants (Okaiyeto & Oguntibeju, 2021).

Only a limited numbers of journals were designated as indexed journals. Clements et al., (2018)
also noted that numerous publications from developing countries in aquaculture research appeared
in non-indexed open accessed journals. Several factors contribute to the limited number of
publications in indexed journals including language barriers, limitations on resources, institutional
biases (Albanna et al., 2021; Amarante et al., 2022; Sumathipala et al., 2004), as well as structural
racism and capitalism affecting authors from developing countries (Lamba et al., 2022). Amarante
et al., (2022) pointed out that rejection due to plagiarism was higher in the southern developing
countries compared to their northern counterparts.

Conclusion
In the DRC, medicinal plants serve as the primary source of medication for the majority of the
underprivileged population. This study is the first bibliometric study on ethnomedicine in DRC. The
results illustrate the trend in publications from 1983 to 2022, along with pertinent information
such as the most prolific authors (Ngbolua, Mpiana), institutions (the University of Kinshasa,
Official University of Bukavu), and the journals in which the articles were published (African Study
Monographs, Journal of Ethnopharmacology). Additionally, author and institutional network were
identified.
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