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Abstract

Organisms or living-derived components that can cause disease or death can cause disasters of biological
origin. Biological disasters, which are observed as epidemics, are more common in societies. The effects
of biologically induced disasters on society can be experienced directly, or they can be observed together
with or after another type of disaster. This can increase the impact of disasters exponentially.

In this study, it was aimed to investigate the issues related to biological disasters in the literature in the
last decade. In the method; Biological disasters experienced in the decade have been examined and the
topics have been evaluated using the literature data in Web of Science, Scopus and PubMed databases.
The bibliometric data tools were used to access the relevant sources.

Due to the fact that there are many sources of biohazards; time-based, hazard source-based assessment
may make a useful contribution to the management of biological risks
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1. Introduction

Since ancient times, biological disasters and biologically induced events have been recognized as
a subgroup of disasters, causing death, injury, and economic losses in societies, often accompanied
by both primary and post-disaster effects [1,2]. Many factors related to biological disaster hazards
are involved; among these factors, epidemic-related diseases are the most prevalent [2]. Any source
of material like toxins that can cause disease from an organism and the organism itself can lead to
a biological disaster [2]. Biological disasters can potentially lead to catastrophic events stemming
from natural or man-made. Furthermore, secondary biological disasters may occur as health issues
arising from compromised living conditions following other disasters, such as earthquakes, floods,
and tsunamis, as shown in Figure 1 [3-6]. The prevalence of secondary health issues is consistently
observed more than primary biological disasters, attributable to the challenges associated with
accessing water and food resources, as well as sanitation difficulties in the aftermath of nearly all
disasters [7,8].

Primary biological disasters are able to be sourced from viruses, bacteria, fungi, zoonotic
organisms, vector organisms, insects, plants, pests, desert locusts, rodents, algae, and prions, as
well as from substances with toxic properties that can be derived from them. [2,11-13]. At the
beginning of the diseases that can be observed as secondary disaster effects, waterborne diseases
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Figure 1. Biological Disaster Sub-Groups. Adopted from Alshehri, 2016 [5], Rauner, 2016 [6], Oliveria et. al., 2020
[9], and Chaudhary & Piracha;2021 [10]

causing diarrhea, respiratory system-related diseases, skin infections due to injuries, cholera,
coccidiomycosis, malaria, tetanus, measles, leptospirosis, hepatitis A, C, and E, and fungal
infections occurring after floods can be mentioned [8,14,15]. In fact, as seen in the COVID-19
pandemic, the development of diseases caused by fungal infections, such as pneumonia and
aspergillosis, may be facilitated by lung inflammation that follows a biological disaster [16,17].
Additionally, damage to natural habitats, increased interaction among organisms in their
environments, ecological changing dependent on disaster, and mutational changes that occur as
living things adapt to shifting conditions have triggered the emergence of infectious diseases with
new potential and changes for example as plague, polio, yellow fever, Marburg, Ebola, Tularemia,
and Leishmaniasis [4].

This area has gained importance in recent years due to cases caused by mutational changes and
newly encountered pathogens. This review was focused on the topics covered in articles and
reviews published in the last decade regarding biological disasters.

2. Materials and Method

In this review, the workflow outlined in Table 1 was implemented to evaluate the related of
biological disasters over the decades. More appropriate results were observed when "biological”
was selected as the subject and "disaster” was chosen as the content subject. To access literature
data, three academic databases were searched: Web of Science (WQOS), Scopus, and PubMed,
focusing on biological disasters. After recording the data as bibliometric files in the search tools,
the Zotero program was used to determine whether the obtained data were related to biological
disasters, to extract the same multiple files, and to export the data for bibliometric evaluation as
BibTeX raw data file [18]. For review, bibliometric analyses were conducted using R Studio with
the Bibliometrix package with Biblioshiny [19].
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Table 1. Summary of Study Design

Step  Flow

1 Keywords selected from MeSH related to biological disasters, and a time interval study designed.

2 Searched for the keywords “Biological” and “Disaster” from 2015 to 2025, using the data selection paths
outlined in Figure 2.

3 Three bibliometric data sets were downloaded as texts from WOS, Scopus, and PubMed using search
tools.

4 Three bibliometric datasets were examined using the Zotero 7.0.15 program; duplicate documents were
excluded, and fully accessible data were combined.

5 Data information was converted to BibTeX data format using the Zotero program.

6 R Studio opened, and the “Bibliometrix” package was used to analyze dependent “Biblioshiny” for

graphs and other analyses.

Figure 2 shows the search criteria for the papers included in the study and the number of selected
articles. Upon a thorough examination of the articles and review regarding their titles, abstracts,
and content, 48 articles aligned with the subject matter from 2015 to 2025, and evaluations were
conducted based on the data from these 48 articles.

(TITLE ( biological ) AND TITLE-ABS-KEY disaster (Topic) and 2015-2025 (Year
(disaster ) ) AND PUBYEAR > 2014 AND Published) and biological (Title) and
PUBYEAR < 2026 AND ( LIMIT-TO ( S Review Article or Article (Document
DOCTYPE, "ar" ) OR LIMIT-TO ( CURES WOs / Types)
DOCTYPE , "re" ) ) AND ( LIMIT-TO ( 23/165 19/131
LANGUAGE , "English")) : \/—\/

Pubmed ((Biological[Title]) AND (disaster[Text

2/11 Word])) AND ((*2015"[Date - Publication]

: "2025"[Date - Publication]))) AND
("Article"[Publication Type] OR
"Review"[Publication Type]) Filters: Free

full text, Full text, Review, English Sort by:
@ Most Recent

48 documents

Including full accessible and the
subject area of biological disaster

Figure 2. The Decision of Data Selections

3. Results

In the course of evaluating the data within the R Studio Bibloshiny interface, topics pertaining to
biological disasters were assessed regarding trends by term, topic, and author, contingent upon
their interrelationships and temporal aspects.

3.1. Trends of Biological Subtopics

The subjects pertaining to disasters were categorized into broad subtopics, which arose from the
existence of multiple sources of hazards. These subtopics were primarily organized under two main
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clusters in accordance with the keywords extracted from the scholarly literature. The first cluster
encompasses and frames terms such as biological disasters, resilience, biological accidents,
religion, communicable disease, health risk, health education, virus transmission, vaccination,
biological events, coronavirus, impact, and preparedness. The second cluster of keywords
predominantly focuses on and frames with psychology, psychology stress, stress disorders, fear,
and post-traumatic stress disorder (refer to Figure 3).

Conceptual Structure Map - method: MCA

~—

Figure 3. Merged Two Clusters of Biological Disaster Keywordplus via Bibloshiny

When comparing the simultaneous display of keywords in the literature, it was observed that the
keywords used in the journal literature on COVID-19 in relation to the pandemic process were;
infection control, biological disaster, multiple acute respiratory syndrome and disaster
preparedness words were associated together. In relation to human, disaster and epidemic diseases;
influenza risk problems, procedures, adult, civil defense, biological accidents, prevention and
control and global health were associated together. Bioterrorism and biological warfare topics were
limited and displayed together. The center of all keywords were formed by the word as disaster
planning (Figure 4).

3.2. Time-Dependent Trends of Biological Disasters

An analysis of trending topics within article abstracts over time reveals that preparedness, public
health, hospital risk control, collaboration, intervention, biological factors, education, and
emergency incidence were more prevalent than other terms. From 2019 to 2025, the subjects as
“disaster risk”, “public health”, “preparedness”, “economic”, “communication”, “hospital control”,
“interventions,” and “collaborative” were shown as most trend topics. Specifically, at the outset of

2015, discussions about the terms “water” and “exposure” were more prevalent. (Figure 5).
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Figure 4. Co-occurrence Network of Keywordplus about Biological Disaster
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Figure 5. Most Trend Topics about Biological Disaster in The Abstracts

In the course of the last decade, used to the article titles related to biological disasters, a breakpoint
was observed with the term of biological, especially in 2019. Similar to the frequent use of the
word of “biological”; the words that “China”, “COVID”, “disaster”, “events”, ‘“hazards”,

“management”, “preparedness”, “intervention”, and “threats” were also observed to increase in
usage rates until 2025. (Figure 6).
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Figure 6. Most Frequent Ten Words in Title Time Dependency

The names of the primary authors of the 48 most evaluated papers, illustrating the frequency of
articles produced by these authors over time (Figure 7). It was observed that the frequency and
volume of articles had notably increased, particularly since 2019. Furthermore, the number of
authors contributing more than one article among the selected 48 was relatively limited, and the
total number of research or compilation articles pertaining to biological disasters authored did not
exceed two per author.
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Figure 7. Most Author’s Papers Over Time

4. Discussion

The issues related to biological disasters in the last decade about the reports of biological events,

6



N. KUGCUK KENT & A. COLAK./ ISHAD2025 Diyarbakir - Tiirkiye

types of hazards, prepradness of biological disaster, and their psychological impacts in multiple
ways. Natural, accidental, or deliberate epidemics, pandemics, and emergency infectious diseases
can lead to significant mortality rates in societies [20]. As an example of biological disasters, what
should be done for hospital preparations, communications of multi institutional coordinations,
vaccine, capacities, therapeutic interventions, environmental pollution, community vulnerabilities
and resilience in COVID-19-related pandemics were focused [21-27]. The hospital preparations
related to biological disasters are complex and important in spreading biological hazards to the
community, in this respect, the conversion of public spaces into temporary hospital areas is
beneficial for capacity building, patient triage and flow meet patient safety and needs, appropriate
response plan preparation and biological disaster planning are important for social resistance [28—
32]. Collaborative management, effective interventionals, optimum strategic plans and policies are
emphasized for reducing the impact of biohazards, protecting public health, and enhancing safety
hospital resilience [20,31,33]. The subjects of biological agents, biological warfare, education,
bioterrorism, antibiotic-resistant bacteria, and biological weapons are related topics of man-made
biological disaster [34,35].

Another biological disaster subject is infestation. In cases where the forest ecosystem exceeds its
resistance, biological disasters such as rodents, rabbits, insect pests, locust diaster, and plant
infestations may cause the loss of species and crops, forming another group of disasters that harm
the structure and function of the ecosystem and destroy the economy [11,12,36,37]. Other disasters,
such as earthquakes, floods, dam collapses, are also deteriorating in the biologically viability of
habitats, multiple hazard model scenarios can aid in safe building selection [38,39]. In addition, it
is mentioned that with the melting of the glaciers in Antarctica, the possibility of habitat
degradation that may change with the invasion of antibiotic-resistant bacteria on the coasts living
in the seals, seabirds, and the bilateral transport of unknown organisms by space travels [40].
From a psychological perspective, the necessity for intervention and psychological support systems
concerning the psychological distress and post-traumatic stress disorder triggered by biological
disasters for both disaster victims and employees is underscored [41,42]. It is advisable to create
post-COVID-19 recovery and rehabilitation strategies addressing the adverse effects of SARS and
COVID-19 on mental health [43]. The studies mentioned are mainly from 2019 onwards, with
fewer earlier studies included on waterborne contamination in 2015 [44]. Studies on biological
disasters, hazards and agents have increased in the last six years.

Conclusions

In the domain of disaster management, biological disasters constitute one of the subdivisions within
the broader category referred to as chemical, biological, radiological, and nuclear (CBRN) events.
Biological disasters exhibit a multitude of sub-sources of risk. Primary research in this domain is
notably less extensive in comparison to disaster-related issues such as earthquakes and floods.
Biological disasters may manifest directly or as a consequence of precursor events, often
accompanied by secondary effects in the form of diseases. Nevertheless, investigations concerning
secondary diseases associated with disasters that have occurred previously are prevalent. Since
2019, there has been a notable increase in the number of studies concentrating on biological
disasters. This surge can be attributed to the multifaceted impact of the pandemic on societies.
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Furthermore, even following a biological disaster, diseases associated with secondary effects can
be identified, as demonstrated by the COVID-19 pandemic. Research pertaining to biological
disasters predominantly focuses on those of natural origin. Concurrently, with the swift
advancement of technology, biological hazards are able to be detected even at the genetic level.
Among the academic articles published in the past decade, the subject of disaster planning has
emerged as a primary focus in relation to human-centered studies, epidemics or pandemics. These
papers predominantly cluster around two main sub-themes: health risk and psychology. There
exists rare studies addressing bioterrorism and biological warfare. Living mutations that adapt to
the changing ecological conditions following experienced disasters may influence the emergence
of diseases that reappear or new biological disasters. In light of these conditions, it can be
articulated that the challenges associated with biological disaster management prominently occupy
the forefront of the pandemic instigated by the COVID-19 virus, which has incurred detrimental
consequences for society, as evidenced by recent studies. Considering the diversity of hazard
groups associated with biological disasters, a systematic approach to biological management must
be tailored specifically to these threats. The characteristics of the biological threat source, including
the virulence of unknown or newly detected species, which can spread rapidly through contact
between living organisms and have a high mortality rate, possess a significant potential to cause
adverse effects in the disaster realm for societies. Therefore, it is essential to establish collaborative
and applied biological disaster management frameworks, alongside comprehensive biological risk
assessments and preparedness and response plans, particularly for inter-institutional biological
disasters, to be incorporated into forthcoming research and strategic initiatives. In conclusion,
similar to other disaster hazards, it is considered that swift detection methods for biological hazards,
researchs on harm reduction, the dissemination of biological incidents reporting databases, and an
emphasis on modeling studies that can forecast potential biological risks in the future may prove
advantageous for the management of biological disasters.
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