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Abstract

Aim: Poisoning is often diagnosed and treated in emergency departments. An analysis of the directions of publications and their scope makes it possible to assess
the direction of research in selected areas of emergency department activities. Our study aimed to analyze toxicological studies worldwide involving emergency
departments and show directions for research in toxicology in emergency medicine.

Materials and Methods: We analyzed the original articles in the field of toxicology by searching the Scopus database between 2014 and 2023 and bibliometric

analysis was performed.

Results: 270 original articles were analyzed. There has been an increase of more than 100% in the total number of publications on an annual basis. The most
significant number of studies has been performed in Turkey, followed by the USA. Regarding the number of citations per publication, Sweden ranked first with
133 citations, followed by Poland with 76 and Switzerland with 69 citations. The terms 'neurotoxicity', 'carboxyhemoglobin' and 'addiction' have gained popularity.
Conclusion: A bibliometric analysis of research in emergency department toxicology makes it possible to identify general research directions and interests. More
bibliographic unity can be achieved by publishing articles in general medical journals with international participation.
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INTRODUCTION

Poisonings are critical conditions that can seriously threaten
human life and require a careful approach by physicians.
According to Centers for Disease Control and Prevention (CDC)
data, the mortality rate reaches 30 per 100.000 population [1,2].
Poisoning can be encountered in every aspect of life, whether at
work or in social life. It may occur by accidental or intentional
exposure to legal or illegal substances. These situations usually
require first intervention in emergency services, and these
interventions are of vital importance. Mortality and morbidity
rates varying depending on the substance ingested increase
the importance of emergency department approaches [3]. The
diversity of toxicology cases increases with the renewed medical
knowledge, which reveals that emergency physicians need to

follow updated information and methods. Therefore, literature
contributions in the field of toxicology are extremely valuable.
Our methods to objectively evaluate these contributions include
h-index and journal impact factor.

Bibliometrics is a method that objectively and quantitatively
analyses criteria such as the number of citations, h-index and
journal impact factor of scientific studies [4]. This is an essential
tool for determining the areas where fewer scientific studies have
been conducted in research fields, determining current trends
and scientific effects, and comparing the standards of researchers
[5,6]. In addition, bibliometric analysis provides the opportunity
to evaluate the reliability, quality and impact of articles and can
highlight articles that contribute more to science [7]. In addition
to assessing the articles' reliability, quality and effect, keeping up
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to date with emerging technological developments and drugs is
essential. From this perspective, bibliometrics also contributes to
the visibility of scientific innovations.

New drugs and chemicals, combined with the development of
technology, make it necessary for physicians to stay updated in
toxicology. Our study aimed to analyze toxicological studies
worldwide concerning emergency departments and show
directions for research in toxicology in emergency medicine.

MATERIAL AND METHOD

Articles related to toxicology were analysed online in the Scopus
(www.scopus.com) database. Although different search tools
offer different possibilities, the Scopus search engine stands
out in this field because it offers citation analysis, citation
relationships between different institutions and groups, and a
wide publication network [8-10]. It has a larger search network
than Web of Science and more reliable than Google Scholar [9].
Therefore, it was also our choice. Ethical approval was obtained
by the Ethics Committee of Etlik City Hospital with the decision
number 14/08/2024. The screening process was completed on
21.08.2024.

The search was performed using the following keywords:
‘Emergency Medicine’ OR “Emergency Department” OR
“Emergency Service” AND “Toxicology” OR “Poisoning” OR
“Overdose” OR “Intoxication” OR “Drug Misuse”. Keywords
were identified using the MeSH (Medical Subject Headings)
database. Only original articles with full text available (free or
paid) were included in the study. After eliminating the excluded
articles, the remaining articles were listed. Since the Scopus
index allows a maximum of 2000 articles to be listed, the articles
were ranked according to the number of citations. The articles
that contributed the most to science and received the most
citations were evaluated.

Titles such as article title, total number of citations, annual average
number of citations, journal name, impact factor of the journal,
year of publication, number of authors, author names, h-index
of the authors, disciplines contributing to the article, institutions
and countries to which the authors are affiliated, research topic,
keywords of the article, funding status and funding institutions
were analysed. For articles with authors from different countries
or institutions, the country and institution of the first author were
recorded. The impact factor and h-index of the journals were
obtained from Thomson Reuters Journal Citation Reports (JCR).
Analyses were performed using VOSviewer 1.6.20, Online
Analysis Platform Bibliometrix (http://bibliometrix.com). As a
result of this analysis, prominent authors, journals, institutions/
countries, clustered networks, co-cited references/authors and
strongest keywords and citation bursts were mapped.

Inclusion Criteria:

1. To be published in Science Citation Index-Expanded (SCIE)
and Social Science Citation Index (SSCI) journals with Web
of Science Thomson Reuters indexes.
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2. Original article.

3. To be one of the articles that appear when searched with
keywords (‘Emergency Medicine® OR ‘Emergency
Department’ OR ‘Emergency Services’ AND ‘Toxicology’
OR ‘Poisoning’ OR ‘Overdose’ OR ‘Intoxication’).

4. To be written in English language.
5. To be published between 2014 and 2023.
Exclusion Criteria:

1. Types other than original articles: meeting abstract, review
article, editorial material, letter, proceeding paper, book
chapters, early access, note, correction, book review, reprint,
discussion, correction-edition, news item, biographical item,
retracted publications, meeting, data paper, book, item about
an individual, software review.

2. Atrticles focusing on research areas other than emergency
medicine and poisoning.

93.382 studies identified in the Scopus

25948 studies: not medicine
17499 studies: review, letter, editorial etc.
577 studies: not in English
285 studies: article in press
47 studies: book chapter
Totally 44.356 studies excluded

|—

49.026 studies identified

l— Scopus only list 2000 article
2000 studies identified
l— Related articles selected

270 studies identified
Figure 1. Flowchart
RESULTS

In the data, which included a total of 1454 authors from 70
different journals listed; it was determined that an average of
6 researchers contributed to each article and the international
participation rate was 12%. The most cited article received 390
citations, while the average citation rate of the articles was 53.

When we examined the distribution of 49,026 articles by years,
a continuous upward trend in the number of publications was
observed. When we compare the years 2014 and 2023, it was
seen that there was an increase of more than 100% in the total
number of publications on an annual basis (Graph 1).

Documents by year

Documents

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Graph 1. Number of publications by year
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The top 10 journals in which the selected articles were
published are listed in Figure 2. The American Journal of
Emergency Medicine (Impact Factor (IF) 2.7) ranked first with
52 publications, while the Journal of Emergency Medicine (IF
1.2) ranked second with 30 publications. In the association
network analysis based on co-citations between journals, Annals
of Emergency Medicine (IF 5.0) had the strongest association,
followed by Clinical Toxicology (IF 3.0) (Figure 3).
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Figure 3. Relationship of journals via bibliographic coupling

According to the bibliographic association network analysis
between countries, it was observed that the USA has the strongest
network. While close relationships were found especially among
European countries, it was understood that the USA formed a
wide network of interaction beyond geographical borders. It
was also observed that Turkey has more common relations with
countries such as South Korea and Taiwan (Figure 4).
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Figure 4. Bibliographic coupling of countries

When the average number of citations per publication was
analysed, Sweden ranked first with 133 citations, followed
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by Poland with 76 citations and Switzerland with 69 citations
(Figure 5). When the single country publication (SCP) and
multiple country publication (MCP) status of the countries of
the corresponding authors were analysed, it was found that most
countries were SCP dominant (Figure 6).
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Figure 5. Countries with the most citations per article
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Figure 6. Publication graph of the corresponding author’s countries

Among the authors with the most articles, Cole J. B. ranked first
with 9 articles. He was followed by Klein L. R. and Martel M.
L. with 6 articles, while Weiner S. G. and D'Onofrio G. ranked
third with 5 articles. Bebarta V. S. , Boudreau S. M. , Brekke M.
, Driver B. E. , and Graudins A. were observed to be important
contributors with 4 articles each. In the analysis of the authors
with the most publications by years, a significant decrease
was observed after 2020. Looking at the countries of the top
10 authors, 8 were from the USA, 1 from Norway and 1 from
Australia (Figure 7). It was determined that 3 of the US authors
worked in the same clinic.

Authors' Production over Time
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Figure 7. Authors’ production over time

When the co-occurrence of keywords and their change over
the years were analysed, it was observed that the terms
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‘neurotoxicity’, ‘carboxyhemoglobin’ and ‘addiction’ have
gained popularity recently (Figure 8A).

According to the factorial analysis of keywords, a large pool of
toxicity words was concentrated in the centre. In addition, word
associations such as ‘addiction’ and ‘substance use’ and the terms
‘drugs’, ‘opioids’, ‘benzodiazepines’ and ‘emergency service’
were frequently used together and these areas were found to be
particularly current and hot topics (Figure §B).

Figure 8. A. Network map of most used keywords organized by years; B.
Factorial analysis of the most frequently used words

DISCUSSION

Our analysis provides some insights into research in the field
of toxicology over the last decade. We completed our review
with 270 articles accessed from Scopus that fulfilled the criteria.
Although the literature includes regional and country-based
studies or studies on a specific toxicology field, we could not
find enough publications that make a worldwide analysis of all
toxicological research and try to shed light on new studies [11-
13]. With this inference, our study, which analyses toxicology-
based research with a global approach, will contribute to an
essential gap in the literature.

Technological and scientific developments cause the literature
to grow rapidly [14,15]. With the increasing accessibility of
information, more and more contributions are made to the
scientific knowledge pool daily. Between 2014 and 2023, total
publications in Scopus showed an annual increase. In our study,
when we compared 2014 with 2023, we found that the number
of publications increased by more than 100%. Zyoud et al.,
who conducted a study on the same subject in a local area, also
mentioned that publications increased similarly [11]. Toxicology
is a science that addresses a small specialized area of interest,
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and as a result, it is a slow-progressing science [13,16]. Every
development in such a small and specialized field is valuable,
and it is important to follow the current publications in the field
of toxicology. It is encouraging that the scientific productivity
of researchers working in such a small and specialized field has
increased by more than 100% over the years.

When we examined the journals with the highest number of
articles that play an essential role in this scientific productivity,
we found that AJEM 52 (IF 2.7), JEM (IF 1.2) 30, Annals of
Emergency Medicine (IF 5.0) 22. When we examined the
bibliographic associations formed by the logic of two articles
citing a common article, we found that Annals of Emergency
Medicine ranked first, followed by Clinical Toxicology (IF
3.0) and JAMA (IF 63.1). We found that the main reason for
this difference in the journal lists was the citation network and
number of citations by the literature [17]. However, we found
that JAMA obtained third place in the bibliometric association
with a single article published. The more citations an article
receives, the more association and visibility it provides. This
is one factor that increases the quality of journals and articles.
This is the reason why JAMA has more impact with a single
article than 52 articles of AJEM and 30 articles of JEM. All the
mentioned journals are field-specific, but JAMA is in the general
medical journal category. It is important for field-specific authors
who want their publications to be more cited and more visible to
turn to general medical journals. This orientation of researchers
interested in a specific field, such as toxicology, may bring along
a general researcher interest in their field. This situation was also
evaluated by Callaham et al. in our study, and it was found that
the publications of emergency medicine researchers received
more than twice as many citations when they were published in
general medical journals other than emergency medicine [18].

When we analyzed the countries, we found the USA superior
to the literature. We observed that European countries generally
established close relationships with each other [19]. Differently,
we found that Turkey was the second country with the highest
number of publications after the USA and that it established
close bibliometric relationships with Far Eastern countries such
as South Korea, Taiwan, Sri Lanka and its neighbour Iran. This
situation, which is different from the normal distribution, may
be due to the close socio-cultural development levels of the
countries and the common interests of toxicology about this. We
can evaluate the socio-cultural development levels of countries
with the Human Development Index (HDI) report prepared by
the World Health Organisation (WHO). When we look at the HDI
prepared with 2022 data, the fact that the mentioned countries
have close rankings to each other supports this situation [20].

When we evaluate the citation status of countries per article, we
see that countries such as the USA, Turkey and Australia, which
have the highest number of publications, have been replaced by
Sweden, Poland, Switzerland and France, respectively. This is
related to the amount of MCP. The fact that the total number of
publications in the USA is by far higher causes the citation rate
per article to be relatively low. Khelfaoui et al., in their study
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evaluating the self-citations of the leading countries in science,
mention that these countries tend to cite themselves and that
international participation increases the citation rate [21]. In line
with the literature, we observe that as the rate and amount of MCP
increases, the citation potential of the countries' publications also
increases. One of the reasons for this is that different international
researchers increase the capacity and quality of research with
their contributions to publications. From this point of view, the
global participation of authors is an essential step for recognition
and citation.

When we analyzed the keywords, we found that while the
use of the words 'paracetamol’, 'calcium channel blocker',
'ECMO' was high in the first years, the words 'neurotoxicity’,
'carboxyhemoglobin' 'addiction' were used more frequently in
recent years in the 10 years of our study. This situation indicates
that the areas of interest in toxicity have shifted to different areas
over the years. When we look at the factorial analysis of the most
frequently used words, we know that the region on the upper
right shows us the hottest areas. When we examine the word
groups here, we understand that the literature progresses through
the words 'addiction', 'substance use', 'informed consent', 'drugs',
'opioids', 'benzodiazepines', 'naloxone', and 'harm reduction'.
This result constitutes essential data for further research. The
data we obtained show that the literature is mostly centred
on drug addiction. We explain this situation with the fact that
opioids can be easily prescribed from emergency departments
and other clinics with legal regulations in the USA, Canada and
many European countries [22,23]. When we analyze the number
of articles, citation amounts and journals, we see that these
countries are the main countries that constitute the literature [24].
The fact that 8 of the top 10 authors contributing to the most
publications originate from the USA and even three are from
the same clinic helps to understand the situation. It is difficult
for toxicological conditions not on the agenda of the mentioned
countries to be cited in the literature, to increase their awareness
of bibliographic associations, and to be among the hot areas.
This problem stands before us as a task, waiting for a solution on
behalf of the future of science and humanity.

Areas that cannot be developed sufficiently because they cannot
be reached in the literature or remain undersized have special
importance in toxicology. Poisonings may vary regionally
due to industry and waste, contact with animals, drugs, eating
habits, etc. We know as an important reality that the literature
develops with the support of funding. Therefore, as a solution,
it is important to support countries with low scores according to
development indices such as HDI with special funds. Here, we
can take the work of the WHO International Agency for Research
on Cancer (IARC) working group on aflatoxin with funding as an
example [25]. In this way, significant contributions will be made
to developing toxicology literature, a specialized field of study.

Limitations

Since our study was a review of the last 10 years aiming to focus
on the current literature, the fact that we could not cover the

51

DOI: 10.5455/N0FOR.2025.01.01

entire literature may have been a limitation. Another limitation is
the restriction of databases to Scopus.

CONCLUSION

A bibliometric analysis of research in emergency department
toxicology makes it possible to identify general research
directions and interests. We examined the most cited studies, the
most frequently discussed topics, and the most prolific authors
and journals. More bibliographic unity can be achieved with
articles published in general medical journals and international
participation in this specialized field.
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