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Abstract
Introduction: Despite the increasing risks and complexity of disasters, education for
Malaysian health care providers in this domain is limited. This study aims to assess scholarly
publications by Malaysian scholars on Disaster Medicine (DM)-related topics.
Methodology: An electronic search of five selected journals from 1991 through 2021
utilizing multiple keywords relevant to DM was conducted for review and analysis.
Results:A total of 154 articles were included for analysis. Themean number of publications
per year from 1991 through 2021 was 5.1 publications. Short reports were themost common
research type (53.2%), followed by original research (32.4%) and case reports (12.3%).Mean
citations among the included articles were 12.4 citations. Most author collaborations were
within the same agency or institution, and there was no correlation between the type of col-
laboration and the number of citations (P = .942). While a few clusters of scholars could
build a strong network across institutions, most research currently conducted in DM was
within small, isolated clusters.
Conclusion: Disaster Medicine in Malaysia is a growing medical subspecialty with a
significant recent surge in research activity, likely due to the SARS-CoV-2/coronavirus dis-
ease 2019 (COVID-19) global pandemic. Since most publications in DM have been on
infectious diseases, the need to expand DM-related research on other topics is essential.
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Introduction
The Burden of Disaster in Malaysia
Malaysia is prone to large-scale catastrophic events such as landslides, floods, cyclones,
droughts, environmental degradation, and epidemics.1,2 From 1998 through 2018,
Malaysia suffered 51 disasters affecting nearly three million people and causing 281 fatal-
ities, with an economic cost of approximately two billion US dollars (USD).3

Malaysia is at high risk for catastrophic floods and has two monsoon seasons: southwest
monsoon, which occurs from May through September, and northeast monsoon from
October through March, which define the country’s drought and rainy seasons. The
Department of Irrigation and Drainage (DID; Kuala Lumpur, Malaysia) identified 189
river basins, 85 of which had a high risk of recurrent flooding.4 Floods are annually estimated
to affect approximately 29,8000 square kilometers of Malaysia.5 In 2014, massive floods
ravaged northern and eastern Peninsular Malaysia, causing more than USD$300 million
in damage.4

Apart from natural disasters, Malaysia is also impacted by man-made disasters, both
intentional (terrorist attacks, conflicts, and war) and non-intentional (industrial and trans-
portation accidents). The nation is also struggling with a large influx of refugees, which pla-
ces a burden on the health care and transportation systems. As of August 2021, the United
Nations High Commissioner for Refugees (UNHCR; Geneva, Switzerland) recorded
179,390 refugees and asylum seekers in Malaysia coming from Myanmar, Pakistan,
Yemen, Syria, Somalia, Afghanistan, Sri Lanka, Iraq, and Palestine.6

ThroughDirective No. 20 by the National Security Council (NSC; Putrajaya,Malaysia),
disasters are managed by the National DisasterManagement Agency (NADMA; Putrajaya,
Malaysia), which serves as the federal government’s disaster management secretariat.7
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Education in Disaster Medicine
Despite the increasing complexity and frequency of disasters,
Malaysian health care providers have limited exposure to Disaster
Medicine (DM) education. Algaali, et al identified 37 DM pro-
grams available in eleven countries around the world, one-half
of them coming from the United States.8 There are no DM
post-graduate training programs currently available in Malaysia.
Post-graduate training in Emergency Medicine provides exposure
to some basic knowledge of disaster preparedness and response.
Additionally, government hospitals provide training in DM and
management for health care workers through various Continuous
Medical Education (CME) programs and disaster drills.

The United Nations Office for Disaster Risk Reduction
(UNDRR; Geneva, Switzerland) highlighted the need for improv-
ing disaster management and planning in Malaysia.3 Research by
Dorasamy, et al suggests thatMalaysia lacks preparedness inmulti-
ple aspects, especially preparation and response.9 The importance
of disaster education should not be limited to selected medical pro-
fessions, but should be extended to the entire medical community,
especially those who work among vulnerable populations. This will
ultimately lead to better community disaster resilience by providing
health care workers with the knowledge and skills necessary to
mitigate future disasters more effectively.10

Disaster Medicine Training
To date, there is a paucity of scholarly publications evaluating the
effectiveness of DM training in Malaysia. At the time of publica-
tion, no higher education institutions in Malaysia offered DM
training in any certification or executive program format. The only
certified training program in the country is subspecialty training in
Prehospital Care and Disaster, run by the Ministry of Health
(MoH; Putrajaya, Malaysia), and available only to a small number
of physicians. In recent years, through the DM special interest
group, Basic Disaster Life Support (BDLS) and Advance
Disaster Life Support (ADLS) have been introduced to interested
Emergency Medicine physicians as exposure to disaster manage-
ment. As with any fledgling field, academic research is essential
to build maturity, to fill knowledge gaps, to share information,
and to build credibility in themedical community. It helps frontline
providers to understand the management of disaster events, make
evidence-based decisions in survivor care, develop standards, and
advocate for disaster-related legislation.11

This study aims to map the research published by Malaysian
authors in health care-related disaster research and provide insight
into Malaysian participation in DM scholarly publications.

Methodology
Study Design
This study is a literature review in the form of bibliographic
research. Articles associated with DM topics authored or co-auth-
ored by Malaysian scholars, published within the studied period
from January 1, 1991 through December 31, 2021, were collected
for analysis. The journals involved in this study were:

1. Disasters;
2. Disaster Medicine and Public Health Preparedness;
3. Prehospital and Disaster Medicine;
4. Medical Journal of Malaysia; and
5. Malaysian Journal of Medical Science.

These five journals were selected from a preliminary search
of PubMed (National Center for Biotechnology Information,

Disaster Disaster Management

Flood Flood*

CBRNE Chemical

Biologic* Biological

Radiologic* Radiological

Terror* Terrorism

Nuclear Natural Disaster

Earthquake Epidemic

Pandemic Mass Casualty

Mass Casualties Typhoon

Mudslides Building Collapse

Outbreak
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Table 1. Search Terms Used for Studied Journals
*A wildcard for the root keywords searched.
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Figure 1. Data Search Flowchart.
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National Institutes of Health; Bethesda, Maryland USA) andWeb
of Science (Thomson Reuters; New York, New York USA)
for “disaster medicine” AND “Malaysia.” The study was then lim-
ited to the top three international journals and the top two local
journals.

Data Collection
Individual journals were examined using their official journal
website or a search engine recommended by the official journal
website, such as PubMed or the Web of Science database. All
articles published during the study period were screened and
reviewed by multiple reviewers before being included in the analy-
sis. The ten search terms that were used in the search are listed in
Table 1. These search terms were paired with “Malaysia” [All field]
using the “AND” Boolean operator.

Articles that met the criteria were imported into EndNote 20
(Clarivate Analytics Inc.; Philadelphia, Pennsylvania USA), and
duplicates were removed. The exclusion criteria were applied,
and 154 publications were included in the final analysis (Figure 1).

The exclusion criteria included: research outside of the studied
journal; research that does not include any researchers from
Malaysian agencies or institutions, or where the author affiliation
cannot be confirmed; and research outside the study period
(January 1, 1991 - December 31, 2021); as well as studies that
are not related to medicine; published in a language other than
English; and conference papers, abstracts, or posters.

Researchers were defined based on their affiliation with
Malaysian institutions, such as universities, hospitals, or other gov-
ernment agencies. The final list with full-text articles was retrieved
and examined for the final analysis.

Statistical Analysis
Data such as research methodology, authorship, author collabora-
tions, and the number of citations were collected as of January 2,
2022. The data were then analyzed using two applications. SPSS
version 28.0.1.0[142] (IBM Corp.; Armonk, New York USA)
was used to analyze the demographics table, graphs, and charts,
requiring simple analytic methods involving counting statistics
and percentages.

For the author co-occurrence and keyword density, the data
were analyzed using VosViewer version 1.6.17 (Leiden University’s
Centre for Science and Technology Studies [CWTS]; Leiden, The
Netherlands). A distance-based map was generated for each analy-
sis. The number of thresholds for co-authorship and co-occurrence
keywords was set to one. Network visualization is generated for
author co-authorship and density mapping for keyword co-
occurrence.

The researchmethodologies were coded into categories: original
research, short reports (including letters to editors), case studies,
methodology, and review articles. Levels of authorship were
coded as first author, corresponding author, and co-author.
The type of collaboration was coded into individual (single
author); within an agency, which categorizes research that was
done only within a single agency; within local agencies, which
categorizes multi agencies’ involvement within Malaysia; and
international collaboration.

Results
Figure 2 illustrates the number of DM publications by Malaysian
scholars from 1990 through 2021. There were 154 publications
associated with DM from the five selected journals. The
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Figure 2. Number of Publications Related to Disaster Medicine per Year in Malaysia.
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publications were consistently low until they increased dramatically
in 2020 and 2021, owing mainly to the SARS-CoV-2/coronavirus
disease 2019 (COVID-19) pandemic in late 2019. The yearly
mean number of publications was 5.1, with the highest number
of publications in 2021 at 37. The percentage of DM publications
by Malaysian authors had gone down steadily over the years, with
surges in 1998, 2004, and 2020. Over the previous three decades,
there were three years whenMalaysian researchers did not produce
any work on DM-related themes.

Five types of journal articles were classified in this study: original
research, short reports (including letters to editors), review articles,
case studies, and methodological studies (Table 2). Most publica-
tions in DM by Malaysian scholars were short reports, accounting
for more than one-half (53.25%; n= 82) of all publications. This
was followed by original research (34.4%; n= 53) and case studies
(12.3%; n= 19). This investigation did not find other research
designs, such as review articles or methodological studies.
Regarding the level of authorship, most of the publications had
Malaysian first authors. Only one of the papers had a Malaysian
author as the corresponding author but not the first author, two
as a co-author, and the remaining studies (151) had a Malaysian
author as the first author.

There were 1,911 total citations, for a mean of 12.41, the
median was 4.5, and the mode was zero (Table 3). The maximum
number of citations for a single journal was 128, and the minimum
of citations was zero. The highest citation paper was “Deaths in
children during an outbreak of hand, foot, and mouth disease in
Peninsular Malaysia-clinical and pathological characteristics” by
Shekhar, et al.12 Forty-two (27.3%) publications received no cita-
tions at all. Cross-tabulation between mean citation and the col-
laboration type (Table 4) showed no statistically significant
difference in mean citations: F(3,150)= 0.131; P = .942.

Themajority of collaborations were within the same agency, and
the results showed that both original research and case reports were
the highest types of publications. The most common type of pub-
lication within the same agency was original research. Short reports

were the most common study type for individuals, within an
agency, and in international collaborations (Table 5).

Figure 3 illustrates the visualization analysis of co-authorship
networks. A few clusters were shown to have formed a network
among themselves, while the majority were isolated. The greater
the diameter of the circle, the more significant the author’s contri-
bution to that topic in the cluster. Additionally, the closer the clus-
ters are together, the more related the work of the two authors or
clusters is.

In Figure 4, the keywords with the highest density were
“human” and “Malaysia.” Multiple high-density keywords in this
study indicated topics relating to infectious diseases such as disease
outbreak, melioidosis, pandemic, beta coronavirus, influenza, viral
analysis, and COVID-19. Few keywords not related to infectious
diseases were prominent.

Discussion
Disaster Medicine is a relatively nascent specialty of medicine,
causing research in this field to be limited compared to other
fields.13 Additionally, best practices in disaster training programs
are not yet well-defined.14 However, education can be used to cre-
ate a sustainable disaster management system that includes a variety
of people and enhances disaster response in a nation.15

There are 67 universities in Malaysia, including both public
and private; only a few offer DM training for undergraduates,
and none offer any certification.16,17 As a result, research in this
field is limited, as evidenced by the 154 journals linked to DM that
were discovered after a 30-year search of five journal databases
(from 1991 through 2021). Chih-Hao Lin has published similar
findings in regard to Taiwanese researchers.18 It is also worth
noting that DM research fromMalaysian authors has been consis-
tently modest, ranging from two to seven publications per year
from 1991 through 2019, with a dramatic rise in 2020 and

Types of Journal
Articles

Total (n) Percentage (%)

Original Research 53 34.4

Short Reports 82 53.25

Case Studies 19 12.3

Methodology 0 0.0

Review Articles 0 0.0

Adnan © 2022 Prehospital and Disaster Medicine

Table 2. Methodology of Journal Articles Published

Citations

Mean (SD) 12.41 (19.682)

Median 4.5

Interquartile Range 17

Mode 0

Minimum 0

Maximum 128

Adnan © 2022 Prehospital and Disaster Medicine

Table 3.Citations ofMalaysianDisasterMedicine Publications

Collaboration and Citation Crosstabulation

Collaboration Total MeanCitations Standard
Deviation

Individual 40 11.42 16.243

Within Agency 50 13.28 20.242

Local 44 13.09 24.511

International 20 10.70 12.933

Total 154 12.41 19.724

Adnan © 2022 Prehospital and Disaster Medicine

Table 4. Crosstabulation of Collaboration with Citation

Collaboration and Research Methodology Crosstabulation

Collaboration Original
Research

Short
Reports

Case
Studies

Total

Individual 4 32 4 40

Within Agency 22 22 6 50

Local 19 16 9 44

International 8 12 0 19

Total 53 81 18 154

Adnan © 2022 Prehospital and Disaster Medicine

Table 5. Crosstabulation of Collaboration with Research
Methodology
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2021, owing primarily to publications on the response to the
COVID-19 pandemic. Over the study period, the percentage of
DM research which was published by Malaysian authors dropped.
There were three research peaks in 1998, 2004, and 2020, most
likely in response to disasters that affected Malaysia, such as the
Japanese Encephalitis (JE) outbreak in 1998, the Indian Ocean
tsunami in 2004, and the COVID-19 pandemic in 2020.

Education inDisaster Risk Reduction (DRR) has been initiated
in Malaysia through multiple efforts by the government, especially
for primary and secondary school students. The Safe School Program,
ASEAN Safe School Initiative (ASSI), School Preparedness
Program, and several others are designed to create resilience in the
community. However, the continuation of DRR programs through

higher education and the sustainability of these programs have been
limited to date.19

Disaster research is difficult due to the unpredictable nature
of the events studied. As a result, producing high-quality research,
such as prospective, double-blinded controlled studies, is routinely
challenging.20,21 Patient safety, subject accessibility, data protec-
tion, informed consent, and ethics approval create a moral dilemma
in conducting prospective research in a disaster event.22 This study
shows that more than one-half of the studies authored by
Malaysian scholars are short reports. It may be explained not only
by the moral challenges to conducting such research, but as well as
the lack of resources, trained faculty, and research support staff to
conduct original empirical research.23 Attempts to develop a DM

Adnan © 2022 Prehospital and Disaster Medicine

Figure 3. A Co-Authorship Network Visualization.
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research template where the researcher gathers the research design
and approval while waiting for the event to occur may be the sol-
ution for DM research.20,24,25 From this study, it is worth

emphasizing that Malaysian scholars have positioned themselves
well, as the mass of the research within this study is led by
Malaysian researchers.

Adnan © 2022 Prehospital and Disaster Medicine

Figure 4. Keyword Density Analysis.
Note: Supplemented material available online.
*As the weight of a keyword increases, its color moves through a progression from blue-green-yellow-orange-red.
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With the few research articles published, the number of citations
shows a relatively small impact onDM-related topics. As well, with
the median of 4.5 and mode of zero, it shows that most of the
research has not been cited. The skew of the citations is 2.763, indi-
cating a right-skewed distribution, while the kurtosis analysis
reveals a value of 9.895, indicating the distribution is more
heavily-tailed than a normal distribution. This shows that a few
publications have made a large impact, while most of the studies
remain uncited. It was found that the type of collaboration did
not affect the mean number of citations (P = .942), indicating that
the impact of DM research in Malaysia is unaffected by collabora-
tive forms.

The network of co-authorship between the researched journals
is depicted in Figure 2. The network shows multiple significant
clusters that involvedmultiple researchers. This study shows the need
for greater collaborative studies on DM-related subjects in which
cross-institution collaboration is lacking and can be a crucial step
to building a more robust DM response network. It is also essential
to improve collaboration among DM researchers in Malaysia, not
only among health care-related topics, but as well as other DRR
efforts, in order to close the gap in disaster-related fields.

Due to the fact that Malaysia is relatively protected from many
natural disasters, infectious diseases are the most common out-
breaks and large-scale health-related issues, as shown in
Figure 3. Additionally, this study demonstrates the critical impor-
tance of focusing on additional disaster-related problems in the
future, such as floods, tsunamis, public health, and humanitarian

relief, which are now lacking and contribute to a vulnerable area
in Malaysia’s DM.

Limitations
Due to the specifically selected journals in this study, future
research may require exploring the effects of international and local
journals on the number of citations, which has not been done here.
This study aimed to focus on the journals which had published a
substantial portion of the DM research performed by Malaysian
authors and which are more frequently read by Malaysian DM
practitioners. To this aim, a focused review of journals was felt
to be more useful than a full systematic review. However, this
may leave out some publications by Malaysian researchers in other
journals.

Conclusions
WhileMalaysia is a nation used to responding to disasters, it is still
under-represented in disaster publications. Increasing publication
both in depth and breadth can lead to a better level of evidence and
hopefully improve the effectiveness of the Malaysian disaster
response. Investment in these efforts through grants and nation-
wide educational programs is vital to move toward the ultimate goal
of improving disaster resiliency in Malaysia.

Supplementary Materials
To view supplementary material for this article, please visit https://
doi.org/10.1017/S1049023X22002187
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