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A B S T R A C T   

Disaster Medicine (DM) is currently underrepresented in medical schools’ curricula worldwide, 
and existing DM courses for medical students are extremely heterogeneous due to the lack of 
pragmatic and standardized guidelines. Moreover, there is a gap in knowledge regarding the 
curriculum development methodology used for DM courses. This study aims to identify DM 
courses for medical students worldwide and to map their curriculum development methodologies 
by reviewing available literature. The search was conducted on three databases using terms 
“Disaster medicine” AND “Education”. Following the PRISMA approach, twenty-five articles that 
described the content and implementation of DM curricula were included in the analysis. Nine 
studies thoroughly described the curriculum development process. Expert opinion and literature 
review were the methodologies mostly used to develop DM curricula. Only four studies followed a 
multi-method process made up of four different methodologies, including expert opinion, liter-
ature review, survey, and Delphi methodology. Most of the courses adopted a face-to-face 
approach combining different training modalities, including the use of virtual reality simula-
tions and drills. Overall, this systematic review highlights the need for evidence-based educa-
tional curricula in DM and provides recommendations for developing DM courses following a 
scientific approach.  
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1. Introduction 

In its first priority for action “Understanding disaster risk”, the Sendai Framework for Disaster Risk Reduction 2015–2030 rec-
ognizes that promoting education and training activities in the field of disaster medicine (DM) is a fundamental component of disaster 
risk reduction [1]. At present, DM is not universally included in medical schools’ curricula [2–4], and it appears that the competencies 
in DM are not considered essential within the educational path of a medical doctor. Rather, learning opportunities in DM are scant and 
mostly limited to postgraduate courses [5,6]. Consequently, disaster-related competencies are acquired only by those physicians who 
have personal interests in DM. 

Although the COVID-19 pandemic has recently stimulated the academic community to consider introducing some basic DM 
teaching in medical school’s curricula, the importance of DM education has been pointed out since the early 70s [7], and recognized by 
disaster and medical institutions since the early 2000s. In 2003, the Association of American Medical Colleges (AAMC) recommended 
that the medical schools integrate disaster response and mass casualty incident training in their curricula [8] and, one year later, the 
World Association for Disaster and Emergency Medicine (WADEM) directed efforts to develop minimum standards for DM education 
and training [9]. However, universities around the world have made scarce and sporadic progress towards including DM education in 
medical school’s curricula [10–14]. 

In an historical moment when the awareness of the importance of DM is increasing, we should expect an increase of DM courses in 
the years to come. For this reason, it is necessary to systematize the scientific evidence on DM education by analyzing the different DM 
curricula and curriculum development methodologies reported in the published literature, and to identify the core DM topics and the 
methods that are predominantly used to develop DM courses. 

The literature review recently conducted by Ashcroft et al. [15] highlighted the beneficial impact of medical students’ disaster 
training programs on improving their knowledge, skills and attitudes. Nevertheless, despite being effective and well-received by 
learners, DM courses mentioned in the review appear to revolve around very specific aspects of DM, to contemplate very heteroge-
neous educational methodologies, and to be exposed to the risk of bias in their evaluation of outcomes, thus bringing forth the current 
lack of pragmatic and standardized guidelines to assist institutions in the development of DM curricula. However, the review did not 
address the variety of curriculum development methodologies employed by researchers to create such a diversified set of courses. 
Failure to consider the latter might disregard the scientific aspect of curriculum development and therefore undermine the quality of 
DM courses. In addition, Ashcroft and colleagues did not provide a detailed description of the topic included in each of the DM courses, 
thus neglecting important details that can inform curriculum developers. 

Fig. 1. PRISMA flowchart.  
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The aim of this systematic literature review was to identify available evidence of existing DM courses for medical students 
worldwide and to map the curriculum development methodologies, as well as courses’ characteristics. Based on that, a list of rec-
ommendations is proposed to guide the development of future DM curricula through an evidence-based approach. 

2. Methods 

2.1. Search strategy 

This study was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 
checklist (Fig. 1). A systematic literature review of articles reporting information on DM training and education courses for un-
dergraduates was performed. The initial scanning and analysis of the included studies was performed by two independent in-
vestigators. The search was conducted in April 2021 on PubMed, Cochrane and Scopus using the MeSH Indexed Terms “Disaster 
medicine” AND “Education”. After removal of duplicates, titles yielded by the search were manually scanned by two investigators 
independently and those not related to the aim were excluded. For the remaining articles, abstracts were further reviewed and those 
not complying with the inclusion criteria or meeting one or more of the exclusion criteria, were removed. For uncertain articles, full 
texts were screened. Additionally, the reference sections of the selected articles were revised to identify articles of relevance. 

2.2. Eligibility criteria 

Inclusion criteria consisted of English language articles that described the content and implementation of DM curricula at different 
levels (e.g., training programs, elective courses, workshops, lectures, or seminars) for medical students worldwide. Exclusion criteria 
embraced commentaries and articles dealing with courses and training targeting other categories of students than medical 
undergraduates. 

2.3. Data extraction and analysis 

Given the heterogeneity of the studies regarding whether or not they reported a description of the curriculum development 
methodology, a first distinction was made by identifying: (1) studies that describe the curriculum development methodology in such a 
comprehensive way that the study can be replicated, (2) studies that mention the methodology used for curriculum development but 
do not explain the details of the steps followed in practice, and (3) studies that only present the curriculum without a description of 
how it was developed. As for the studies that provided a thorough description of the curriculum development process, the method-
ologies employed to collect evidence and reach consensus on the curriculum items were identified and are reported in the results 
section. Classification of the studies was manually performed by two authors independently; discrepancies were resolved, and 
consensus was reached upon discussing with the research team. 

When it comes to the analysis of the content of the curriculum, core DM topics identified by Sarin et al. [16] were used as a 
framework to map and systematize the thematic areas covered by the curricula of the studies included in this review. The set of core 
topics identified by Sarin et al. was chosen as a framework for data extraction because DM topics were agreed upon by a panel of 
experts, and because the authors deemed such topics comprehensive. Core topics identified by Sarin et al. [16] include, among others, 
Introduction to DM and Taxonomy, Health Consequences of Different Disasters, Triage, Prehospital Incident Management, Terrorism 
and CBRN Disasters. 

Additional information was extracted from the studies to complement the findings and provide a complete overview of DM edu-
cation - e.g., geographic distribution of the studies, teaching methods, trainers’ background, student satisfaction, outcome of the 
course’s evaluation, duration of the course, and number of students enrolled. 

3. Results 

3.1. Study characteristics 

The initial screening of the three databases yielded 538 articles; 29 additional articles retrieved by alternative methods (e.g., cross 
reference) were added. Duplicate records from multiple database searches were removed manually. Twenty-five studies were included 
in this review, as outlined in the PRISMA diagram (Fig. 1). Eighteen of them described existing DM courses, while six were proposing 

Table 1 
Curriculum development methodologies.   

Year of 
publication 

Experts panel 
discussion 

Literature and/or web- 
based review 

Survey Delphi 
technique 

Reliance on international guidelines 
or frameworks 

AAMC [8] 2003 X     
Bajow et al. [20] 2015 X X X   
Cummings & Della 

Corte [17] 
2004  X X   

Ingrassia et al. [11] 2014 X    X 
Markenson et al. [18] 2005 X X    
Pfenninger et al. [19] 2010 X X X  X 
Scott et al. [21] 2010 X   X  
Scott et al. [23] 2012 X X  X  
Subbaro et al. [22] 2008 X X X X   
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Table 2 
Summary of findings. NM = not mentioned; MDEM = medical doctor with emergency medicine expertise; MDDM = Medical doctor with disaster medicine expertise; RRSim = Real size simulation; TTSim = Tabletop simulation; 
CASim = computer aided simulation; XVR = Virtual Reality simulation; CS= Case study.  

Author Year of 
publication 

Country Trainers Training 
approach 

Learning 
method 

Course 
delivered 

Mandatory/ 
optional 

Number of 
course hours 

Satisfaction 
(%) 

Pre- 
course 

Post- 
course 

Number of 
trainees 

AAMC [8] 2003 United States of 
America    

No       

Back et al. [32] 2019 Germany Military Face to face Theorethical 
CASim 
CS 

Yes mandatory 72 92 14 18 51 

Bajow et al. [27] 2016 Saudi Arabia MDDM Face to face Theorethical 
XVR 
CASim 
CS 

Yes optional 40 82.8 41 67.7 29 

Bajow et al. [20] 2015 Saudi Arabia    No       
Cole et al. [36] 2016 United States of 

America 
MDDM Face to face Theorethical 

RSSim 
TTSim 

Yes optional 16 100 NM NM 14 

Cowan & Cloutier 
[7] 

1988 United States of 
America 

Military Face to face Theorethical 
RSSim 

Yes mandatory 150 86 50 94 62 

Franc-Law et al. 
[35] 

2010 Italy NM Face to face Theorethical 
CASim 

Yes optional 8 80 NM NM 22 

G. Cummings & 
Della Corte [17] 

2004 Canada    No       

Ingrassia et al. [11] 2014 Italy MDDM Face to face 
Distance 
learning 

Theorethical 
TTSim 
CASim 
CS 

Yes optional 17.5 98 3.95 8.29 20 

Kaji et al. [25] 2010 United States of 
America 

MDDM Face to face Theorethical 
RSSim 
TTSim 
CS 

Yes optional 40 100 NM NM 6 

Kaji et al. [37] 2010 United States of 
America 

NM Face to face Theorethical 
RSSim 

Yes NM 4 86 NM NM 43 

Kim et al. [29] 2017 United States of 
America 

NM Face to face 
Distance 
learning 

Theorethical 
RSSim 

Yes mandatory 32 84.8 NM NM 402 

Kommor et al. [10] 2019 United States of 
America 

NM Theorethical 
RSSim 

Yes optional 25 86.2 NM NM 68 

(continued on next page) 
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Table 2 (continued ) 

Author Year of 
publication 

Country Trainers Training 
approach 

Learning 
method 

Course 
delivered 

Mandatory/ 
optional 

Number of 
course hours 

Satisfaction 
(%) 

Pre- 
course 

Post- 
course 

Number of 
trainees 

Face to face 
Distance 
learning 

Markenson et al. 
[18] 

2005 United States of 
America    

No       

Parrish et al. [24] 2005 United States of 
America 

Military Face to face Theorethical 
RSSim 

Yes mandatory 18 88 8.64 10.5 72 

Patel & Dahl-Grove 
[30] 

2018 United States of 
America 

NM Distance 
learning 

Theorethical Yes optional 4 80 6 58 55 

Pfenninger et al. 
[19] 

2010 Germany    No       

Pollard et al. [26] 2015 United States of 
America 

MDEM Face to face Theorethical 
RSSim 

Yes optional NM NM NM NM 52 

Ragazzoni et al. 
[34] 

2020 Italy MDDM Face to face 
Distance 
learning 

Theorethical 
TTSim 
XVR 
CASim 
CS 

Yes optional 60 96 NM NM 25 

Scott et al. [21] 2010 United States of 
America 

NM Face to face Theorethical 
RSSim 
CS 

Yes optional 3 97 39 58 68 

Scott et al. [23] 2012 United States of 
America 

NM Face to face Theorethical 
RSSim 
TTSim 

Yes optional 9 90 NM NM 10 

Subbarao et al. [22] 2008 United States of 
America    

No       

Tsai et al. [33] 2020 Republic of 
China 

MDEM Face to face Theorethical 
RSSim 

Yes NM 326 90 55.7 69 230 

Wiesner et al. [31] 2018 United States of 
America 

MDEM Face to face Theorethical 
TTSim 
CS 

Yes optional 24 NM 52.5 80 30 

Yasui et al. [28] 2017 Japan    No        
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DM curricula. Articles were published from 1988 to 2020 and covered several different countries (i.e., United States of America, Italy, 
Germany, Saudi Arabia, Japan, Canada, China) (Table 2). 

3.2. Curriculum development 

Of the 25 studies included, nine [8,11,17–23] described the curriculum development process in such a way that the study could be 
replicated, twelve [10,24–34] mentioned the methods that were used without an explanation of how these methods were implemented 
to develop the curriculum, and four [7,35–37] did not provide any description of the methodology used to develop the curriculum. 
Therefore, 16 of the included studies do not explain their curriculum development methodology in a replicable manner. 

With regard to the nine studies thoroughly describing the curriculum development process, all except one [17] performed expert 
panel discussions to collect opinions from experts on the curriculum’s objectives and topics, six studies [17–20,22,23] performed 
literature and/or web-based reviews to gain insight into DM education and collect information on existing courses and curricula, four 
[17,19,20,22] studies administered a survey and three [21–23] employed the Delphi methodology to reach a broader audience of 
stakeholders. Two out of nine studies [11,19] relied on international guidelines to develop the curricula. One study [22] followed a 
multi-method process made up of four different methodologies (i.e., experts panel discussions, literature review, survey and Delphi 
methodology), three studies [19,20,23] used three out of four methodologies, while the remaining studies [8,11,17,18,21] used either 
one or two methods to collect evidence for curriculum development (Table 1). 

3.3. DM courses 

The topics most frequently included in DM courses were Prehospital Disaster Preparedness (N = 20), Triage in Disasters (N = 20), 
Chemical, Biological, Radiation and Nuclear Disasters (N = 20) and Introduction to Disaster Medicine and Taxonomy (N = 19) 
(Table 3). In turn, concepts of Complex Humanitarian Emergencies were only included in two curricula (Table 3). Regarding the 
geographical distribution, Principles of Adult teaching, Complex Humanitarian Emergencies and Psychological Effects of disasters 
were more prevalent in Asia, while Terrorism and CBRN Principles were more prevalent in North America (Table 3). 

The 18 courses were analyzed in terms of duration of the training, number of students and experience of the trainers. Five courses 
were shorter than 10 h [21,23,30,35,37], eight were between 11 and 50 h long [10,11,24,25,27,29,31,36], while four comprised over 
50 h of training [7,32–34]. One study did not mention the duration of the training [26]. The number of students reached was het-
erogeneous as well, with three courses targeting less than 20 students [23,25,36], six targeting between 21 and 50 students [11,27,31, 
34,35,37], and nine targeting over 50 students [7,10,21,24,26,29,30,32,33]. 

Eleven courses mentioned the trainers’ experience [7,11,24–27,31–34,36]. For five courses the trainers were medical doctors with 
disaster medicine experience [11,25,27,34], while in six cases the trainers had emergency medicine or military medicine backgrounds 
[7,24,26,31–33,36]. 

Regarding the teaching approach used, thirteen courses used a face-to-face approach [7,21,23–27,31–33,35–37], one course used a 
distance learning approach [30], while four courses combined the two approaches [10,11,29,34]. All courses used theoretical lectures. 
The practical training was delivered as full scale exercises and drills by eleven courses [7,10,21,23–26,29,33,36,37], tabletop simu-
lations in six cases [11,23,25,31,34,36], computer aided simulations in five trainings [11,27,32,34,35], while two included virtual 
reality simulations [27,34]. In seven cases, the authors utilized case studies as teaching methods [11,21,25,27,31,32,34]. 

When it comes to the type of the course offered, twelve courses were elective programs [10,11,21,23,25–27,30,31,34–36], while 
four were mandatory classes [7,24,29,32]. Two studies did not mention the nature of the course [33,37]. 

Sixteen courses evaluated participants’ satisfaction [7,10,11,21,23–25,27,29,30,32–37], while nine evaluated knowledge 
improvement among trainees [7,11,21,23,24,27,30,32,33]. Satisfaction of students was high, with a mean of 89.8 out of 100. All the 
courses reported improvement between the pre- and post-course tests (Table 2). 

4. Discussion 

This systematic review provides a comprehensive synthesis of available evidence on curricula and maps the main curriculum 
development processes used to develop DM courses targeting medical students. Results shed light on a great heterogeneity in the 
methodologies used to develop DM curricula, as well as in the topics covered by the courses and in course characteristics (e.g., 
duration, training approach, learning methods). Although cross-country differences in risk profiles, types of disasters and educational 
standards could justify this heterogeneity, the presence of official guidelines and the adoption of systematic evidence-based consensus 
building methodologies could ensure less fragmentation in DM education. 

A course curriculum defines the foundations of the course and sets the core competencies that must be acquired by students. When 
it comes to the studies included in this review, it emerges that while some authors reported a detailed description of the methodology 
used to develop the course curriculum, others presented the curriculum without explaining how it was developed. This means that 
either the authors did not follow a structured methodology to develop the curriculum, or that they decided not to report the curriculum 
development methodology in their articles. In both cases the result is a gap in knowledge on how consensus has been reached on the 
topics included in the curriculum, which prevents replication of studies to develop curricula in other contexts. 

When examining the studies that describe the curriculum development methodology, it is found that experts’ panel discussions are 
frequently held to collect opinions of different stakeholders around the core DM competencies; these stakeholders typically belong to 
the academic field and have expertise in emergency medicine and education. Although experts’ consultations enhance the collection of 
a multidisciplinary set of perspectives, the views of other important stakeholders, such as students, policymakers, educational ad-
ministrators, employers or interest groups, have rarely been consulted and could have contributed to expanding the range of 
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Table 3 
Curriculum topics.  

Author Introduction 
to Disaster 
Medicine/ 
Taxonomy 

Health 
Consequences 
of Different 
Disasters 

Triage in 
Disasters 

Principles of 
Prehospital 
Incident 
Management 

Hospital 
Disaster 
Mitigation, 
Preparedness, 
Response and 
Recovery 

Complex 
humanitarian 
emergencies 

Terrorism CBRNE, 
Decontami- 
nation, PPE 

Adult 
teaching 

Communication Psychological 
Effects 

Ethical 
and 
legal 
matters 

Government 
Organized 
and NGO 
Sponsored 
Response 
Teams 

Disaster 
preparedness 
(surge 
capacity, risk 
assessment) 

Public 
health 
during 
Disasters 

AAMC [8]  x  x x   x  x x x x x x 
Back et al. [32]  x x x    x   x  x x  
Bajow et al. [27] x  x x x x   x  x   x x 
Bajow et al. [20] x x x x x x  x x  x x x x x 
Cole et al. [36] x x x x   x x  x x   x  
Cowan & 

Cloutier [7]   
x     x  x      

Franc-Law et al. 
[35] 

x x x x            

G. Cummings & 
Della Corte 
[17] 

x x x x x  x x   x x x x  

Ingrassia et al. 
[11] 

x x x x x      x    x 

Kaji et al. [25] x   x   x x   x x x x x 
Kaji et al. [37] x    x         x  
Kim et al. [29] x  x X   x x  x  x   x 
Kommor et al. 

[10]  
x x x x  x x    x    

Markenson et al. 
[18] 

x   x   x x  x x  x x x 

Parrish et al. 
[24] 

x x x    x x  x x x x  x 

Patel & Dahl- 
Grove [30] 

x  x x    x    x x x  

Pfenninger et al. 
[19] 

x x x x x  x x  x x x x x  

Pollard et al. 
[26] 

x  x    x x        

Ragazzoni et al. 
[34] 

x  x x x    x    x   

Scott et al. [21] x  x x    x  x      
Scott et al. [23] x  x x    x  x  x    
Subbarao et al. 

[22] 
x x x x    x  x x x x x x 

Tsai et al. [33]   x x    x   x x x   
Wiesner et al. 

[31] 
x x x x x  x x  x x x x x x 

Yasui et al. [28]  x      x  x x  x x x  

G
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perspectives, sharing ownership of the courses, and enhancing transdisciplinarity in the learning environment [38]. 
Alongside experts’ panel discussions, other methodologies are used to collect systematic evidence for curriculum development, 

such as the Delphi methodology. The Delphi methodology consists in engaging different perspectives in reaching consensus on certain 
statements and allows for aligning views on specific propositions [39]. This methodology has already been used to design educational 
curricula and has proven effective for building consensus on professional standards and training methods [40–42]. 

Lack of reliance on standardized educational frameworks contributes to courses covering different topics and employing different 
formats to achieve their stated objectives. Although in 2004 the educational committee working group of the World Association for 
Disaster and Emergency Medicine (WADEM) drafted guidelines to set general standards on education and training on responding to 
disasters and emergencies that threaten people’s health [9], only two of the included studies [11,19] refer to these guidelines, which 
suggests that they are not yet recognized as a universal framework for DM education. This is possibly due to their theoretical nature, 
which makes them scarcely useful at an operational level. Overall, the lack of reliance on universally accepted evidence-based 
educational standards, and the shortage of courses based on sound educational theory, remain important gaps to be filled in DM 
education. 

The heterogeneity in the methodologies used to develop DM curricula is reflected in the heterogeneity of topics covered and course 
characteristics. Notwithstanding the content diversity, we have identified four recurrent topics present in almost every DM course 
included in this review, namely “Introduction to Disaster Medicine”, “Triage in Disasters”, “Principles of Prehospital Incident Man-
agement” and “CBRNE”. These findings seem to suggest the possibility of introducing a standardized core of basic DM topics that could 
constitute the backbone of any DM course for medical students, enriched with additional themes selected according to the different 
needs, including course settings and local vulnerabilities, at the discretion of the providing institution. 

The geographical distribution of the topics included in the courses follows the same distribution as the disasters. It is known that 
Asia is prone to humanitarian crisis, which explains the high prevalence of Complex Humanitarian Emergencies in the courses 
curricula [43].Terrorism was mainly included by the courses in North America, which is in accordance with the large public awareness 
and interest of the Americans in this topic [44]. 

Significant heterogeneity was also observed in the course duration. Although there are no formal recommendations regarding the 
length of a course, existing evidence shows that even short courses can be impactful on students’ knowledge [45]. 

Of note, most of the courses identified have been delivered in the United States (US) [7,8,10,18,21–26,29–31,36,37] emphasizing 
the commitment of American Universities to comply with the recommendations elaborated by the American Council of Medical Ed-
ucation, and reiterated after the events of 9/11, to incorporate disaster medicine competencies in medical schools’ curricula [8,46]. 
Although national recommendations suggest the inclusion of specific topics in the DM-related courses (e.g. bioterrorism and weapon of 
mass destruction), medical schools in the US are held responsible to develop their own training program and no specific guidance is 
available regarding the methods of delivery and course structure [46]. 

Taking into consideration the learning approach, studies identified ranged from traditional classroom lectures to multimodal 
approaches combining different training modalities, including the use of virtual reality simulations and drills. Although simulation 
training constitutes the cornerstone of DM education [47,48], the implementation of full scale exercises and drills, commonly 
recognized as the “gold-standard” for training disaster management competencies, could be impeded by high costs and low accessi-
bility. To this extent, in the past years the use of virtual reality simulation has emerged as a valid cost-effective training alternative, 
with the potential to achieve a good degree of realism that allows trainees to practice inside an immersive scenario in a safe and 
controlled manner [49–54]. 

The question of whether the inclusion of simulation exercises in DM courses for medical students actually translates into better 
educational outcomes was recently addressed by the review published by Ashcroft and colleagues, who observed equal impact in terms 
of knowledge and skill improvement regardless of the training methodology adopted [15]. Nonetheless, a number of studies have 
abundantly highlighted that the adoption of a multimodal approach combining frontal lectures and interactive simulations has the 
potential to foster students’ engagement and knowledge retention [35,55–57]. All this considered, there is a compelling need to aim for 
standardization in the design and assessment of the simulation exercises incorporated in the courses, with the option of integrating a 
series of predefined performance indicators to guide their development [58,59]. 

Lastly, it is noteworthy to underline the large use of the distance learning methodology in the provision of the identified courses, a 

Table 4 
Recommendations.  

CV development methodology Learning methods  

• Should be based on strong scientific evidence  
• Should be reproducible  
• Should comprise DM’s transdisciplinarity [9]  
• Should follow the existing educational frameworks [9]  

• A multimodal approach of theoretical lectures and interactive simulations should 
be used, for increasing students’ engagement and knowledge retention [35, 
61–63]  

• If organizing a full scale exercise would be out of reach, virtual reality or 
computer aided simulation should be used [48,49,58,61,64,65]  

• Predefined performance indicators should be used to evaluate students’ 
performance [58] 

Training approach Duration  

• A mixed approach, consisting of face to face and 
distance learning should be used [34,60]  

• Elective DM courses should last 20–24 h organized in a 3-days course [34]  
• In case of time shortage, short courses (1 day) should be used [15]  
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learning approach that has been successfully implemented in several disaster medicine courses for both undergraduates and post-
graduates [34,57,60]. 

In conclusion, some limitations of this study are highlighted. First, this review has only collected articles in English. Other 
potentially useful studies in languages other than English may have been excluded from this review. Secondly, we did not go into any 
specific details pertaining to the model adopted in developing the curriculum (product and process models) or design (e.g. problem, 
learned or subject-centered), as it fell out of the scope of our review. Further research is needed to support curriculum developers in 
defining the best model and design to conceive DM training for undergraduates, taking into consideration the great variety of disci-
plines and topics included and the desired level of competences. A quality assessment of the included studies was not performed, and 
they were classified according to the presence/absence and accuracy of a description of the curriculum development process. As for the 
study’s strengths, this review was conducted following a systematic process, with a rigorous and transparent approach to data 
retrieval, screening, and analysis. Three databases were considered, and no time limit was set to allow finding as much articles as 
possible. With the same goal, MeSH Indexed Terms were used to retrieve evidence. 

5. Recommendations 

The results of this review highlight the growing and urgent need to set standards for DM education for medical students worldwide. 
To support this effort, based on the findings of the present review, we provide recommendations for curriculum development (Table 4). 

First, the curriculum development process should be based on strong scientific evidence and built using systematic methodology, 
which should be reported in scientific publications to ensure reproducibility. Whenever possible, relevant stakeholders within and 
outside academia should be consulted to enhance transdisciplinarity, and compliance to existing educational frameworks (e.g., 
WADEM guidelines) is advised. 

Second, a mixed approach including traditional classroom sessions and distance learning could allow students to simultaneously 
experience cooperative activities, group work and social interaction in a conducive environment and benefit from the flexibility 
granted by the online methodology, having a course tailored around their own commitments, preferably both in an asynchronous and 
synchronous way. 

Third, learning methods should entail a multimodal approach including both traditional and innovative educational methods, such 
as virtual reality simulations, to enhance students’ interaction and knowledge retention. More broadly, the use of simulation from 
tabletop to computerized and full-scale exercises is advised, as well as the conduction of post simulation debriefing sessions to allow 
students to reflect on their performance through the analysis of performance indicators collected. Pre and post test evaluations are 
useful to detect knowledge retention, and assessment of students’ satisfaction can guide the implementation of corrective measures and 
improvement of future courses. 

Fourth, despite advising for the inclusion of DM courses in the Medical Curriculum, if delivered as elective courses, suggested 
duration of the course is 3 days (20–24 h). In case of time shortage, we advise for core subjects to be taught through a 1-day course. 

6. Conclusions 

This systematic review provides a compendious analysis of the curricula and curriculum development processes in DM training for 
medical students. The scarce usage of reproductible, comprehensive curriculum development methodologies and consequently a great 
heterogenicity of the covered topics and course design were brought forward. Therefore, there is a need for standardization in DM 
education. One possible strategy to reach this goal is the development of concrete educational frameworks, based on scientific evidence 
and sound research methodologies. 
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