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Abstract

:

There is a need for trained health professionals who can swiftly respond to disasters occurring worldwide. Little is known about whether the currently available programmes in disaster management are in line with the recommendations of expert researchers. Our objective was to qualitatively review the characteristics of European educational programmes in health emergency and disaster management and to provide guidance to help improve their curricula. We carried out an integrative review to extract the main characteristics of the 2020/21 programmes available. We identified 34 programmes, the majority located in Spain, the UK or France. The primary qualification types awarded were master’s degrees, half of them lasting one year, and the most common teaching method was in person. Almost all of the programmes used a virtual university classroom, a third offered multidisciplinary disaster management content and teachers, and half of them employed situational simulations. The quality of European educational programmes in health emergency and disaster management has improved, especially in terms of using more practical and interactive teaching methodologies and in the inclusion of relevant topics such as communication, psychological approaches and evaluation of the interventions. However, generally, the educational programmes in disaster management have not yet incorporated the skills related to the intercultural and interprofessional awareness aspects.
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1. Introduction


In recent years, emergencies such as natural disasters (earthquakes, tsunamis, floods or fires), the outbreak of the SARS-CoV-2 pandemic, intercontinental travel of migrant and refugee populations, and other human-made disasters (armed conflicts, terrorist attacks, or nuclear or chemical technological failures) have had a worldwide effect [1,2]. Situations are considered disasters when the event exceeds the capacity of a country or community to cope with it, thus generating material, economic, environmental or human losses (between one thousand and one million) [3], and seriously disrupting the functioning of the affected society [4]. Regardless of the disaster trigger, the result is often a cascade of human suffering in the form of large-scale displacements, food shortages, disease outbreaks, violations of people’s rights and dignity, and even deaths [5]. Thus, at a global level, different disaster risk-reduction strategies have been implemented to increase nations’ and communities’ resilience to disasters and to reduce losses in human lives and in social, economic and environmental assets [3].



With the agreement of the 2015–2030 Sendai Framework for Disaster Risk Reduction, measures were established for the three dimensions of disaster risk (exposure to hazards, vulnerability and capacity, and hazard characteristics) to help prevent new risks, reduce risks and increase the resilience of communities or regions [6,7]. In addition, Marco Sendai highlighted improvement in the training of health and non-health responders as a key element in effective disaster responses [7]. Intervention teams often feel insufficiently prepared to act because they believe that their level of knowledge and technical skills are inadequate, and their psychological or organisational preparation is poor [5,8]. In addition, they believe that they have a diffuse leadership and an ambiguous distribution of roles [9] during disasters. All of this tends to lead to misunderstandings and organisational chaos, especially in terms of the command–control–communication triad [10] between the involved parties (firefighters, state security forces, architects, engineers or other healthcare professionals). This has significant negative implications for the effectiveness of interventions, responses to the complex demands of disasters and the health outcomes of the affected population [11,12]. Thus, we believe that training in disaster management should be improved [10,13,14].



A European multidisciplinary team of experts collaborated to develop a standardised curriculum for international crises management, hereby referred to as DITAC (Disaster Training Curriculum), funded by the European Union in 2014 [15]. The DITAC Project developed a holistic and standardised training plan aimed at all potential disaster responders and managers. Researchers started by reviewing 140 educational programmes in disaster management (EPDM) to search for commonalities between them. Thus, they proposed that the minimum characteristics of an EPDM were that it should be skills-based, practical and multidisciplinary, and competent to help resolve disaster scenarios. Subsequently, these researchers proposed a new programme for integrated operational, tactical and strategic training at every level of disaster coordination, communication and cooperation [16], not to re-educate professionals in their profession but, rather, to train them in disaster management with a greater intercultural and interinstitutional emphasis [10] based on the following themes: (1) the theory of intercultural cooperation, setting out the general principles of disasters, disaster cycles and their management, cultural factors, political considerations and European organisation models; (2) intercultural awareness, addressing the principles of public health, the main medical problems, search and rescue, security and protection, logistics, mental health care and psychological support, all based on an intercultural understanding; (3) interprofessional skills, especially communication skills in planning and management, leadership and decision making, information gathering and exchange, legal and ethical factors, non-governmental and voluntary organisations, risk and vulnerability analysis, recovery and reconstruction; (4) complex scenarios (holistic training) that would combine all of the above through simulations [10,15].



Without contradicting the global approach taken by the DITAC project, the 2015–30 Sendai Framework places human health at the centre of disaster management and considers the development of healthcare personnel in this area a vital issue [6]. However, since then, several publications have shown that the technical (knowledge) and methodological (know-how) skills of doctors and nurses remain insufficient in this field [9,13,16,17,18,19,20]. Despite the efforts made to standardise EPDMs over the last 7 years, we still do not know whether the European EPDMs aimed at health professionals have incorporated the evidence-based recommendations that standardised curricula should be developed to deal with the challenges posed by disasters. Based on recent literature reviews [21], we hypothesised that gaps in skills development in this area still persist in these workers. Thus, there is a need to renew European health professionals’ understanding of EPDMs and to provide directions for their further development. Therefore, the purpose of this study was to qualitatively review the characteristics of European EPDMs and to provide guidance on ways their curricula could be improved.




2. Materials and Methods


Three researchers conducted a qualitative synthesis of the content regarding disaster management published on European university websites, by implementing an integrative review framework [22]. This review is presented in accordance with the ENTREQ presentation criteria [23]. The ENTREQ statement helps researchers to report the stages associated with the synthesis of qualitative health research: searching and selecting qualitative research, quality appraisal and methods for synthesising qualitative findings [23]. The review protocol was not pre-registered.



2.1. Study Selection


The inclusion criteria for the courses considered were (1) postgraduate EPDM; (2) aimed at medical or nursing professionals; (3) available during the 2020/21 academic year; (4) information (curricula and teaching guides) that could be cross-checked on the university website or upon request by email; (5) information expressed in English, French or Spanish; (6) course delivery by a public or private university; (7) conducted in one of the following European countries (Denmark, Sweden, Norway, Finland, Netherlands, Switzerland, Luxembourg, United Kingdom, Ireland, Portugal, Spain, Italy, France, Belgium, Germany, Hungry, Austria, Poland, Czech Republic, Romania, Bosnia, Bulgaria, Croatia, Greece, Cyprus, Malta, Slovenia, Slovakia, Estonia, Latvia or Lithuania); (8) award of a certificate recognised, at minimum, at the national level. Training programmes aimed at other professional profiles such as psychologists, social workers, pharmacists, engineers or architects were excluded.




2.2. Search Strategy


Public and private universities were listed by country. The search engines on the university websites were then used to identify potential EPDMs by entering the following keywords: ‘disaster’, ‘catastrophes’ or ‘crisis intervention’. Additional records were identified through other sources (master’s degree advertising or by searching a specific search engine https://www.masterstudies.com/ (accessed on 18 November 2020).




2.3. Data Extraction


The search was conducted between June 2020 and April 2021. A PRISMA flow diagram was used to document the output of our search results (Figure 1) [24].



A total of 294 programmes were identified by two independent reviewers. The full information of 37 curricula were thoroughly screened and assessed for eligibility. Any disagreements between the researchers were discussed with a third reviewer. We finally included 34 programmes. The outcomes were: country, university and programme title; qualification type (master’s degree/postgraduate diploma or specialisation course); number of European Credit Transfer and Accumulation System (ECTS) credits awarded; programme duration; learning delivery modality (on-campus/online/blended); participation of teaching staff external to the university (yes/no) and their professional category; use of situational simulations (yes/no); use of information and communication technologies (ICTs; yes/no; which one); content included in the curricula; competencies acquired by the students.




2.4. Data Synthesis


Three of the researchers, who were all experienced female nurses with doctorate degrees working as assistant professors, conducted the data synthesis. They were guided by the principles of integrative analysis, which required them to order, encode, categorise and summarise the data. The overarching stages specified by Whittemore and Knafl [22], namely data reduction, data display and conclusion drawing, were followed. Qualitative analysis of the course curricula was conducted by content analysis to break down the data and group them into categories [25]. A descriptive analysis of the response frequencies was performed for each of the categorical items, and the mean and standard deviation were calculated (ẋ ± SD) for the continuous variables. SPSS® statistical software (version 26.0) for Windows® (IBM Corp., Armonk, NY, USA) was used to analyse the data.





3. Results


As summarised in Table 1, we identified 34 EPDMs from Belgium [26], Denmark [27,28], France [29,30,31,32,33], Germany [34,35,36], Greece [37], Italy [38,39], Portugal [40,41], Spain [42,43,44,45,46,47,48,49,50,51,52], Switzerland [53] and the United Kingdom [54,55,56,57,58,59]; 17 countries examined did not offer any relevant programmes. A total of 69.7% (n = 23) of these EPDMs were master’s degrees and 20.5% (n = 7) were specialisation courses. Some 89% of the programmes used the ECTS credit system, awarding a mean of 83.3 ECTS points (SD = 68.3; range 3–315 ECTS credits); however, no information on the academic credit system was available for 11% of the courses [31,32,35,56]. The programmes lasted from 2 weeks to 4 years, with those lasting one year being the most common (50%, n = 17). Only three EPDMs (8.8%) lasted less than 100 h [31,32,41].



The on-campus modality was used in 58.8% (n = 20) of cases; 17.6% (n = 6) were online and the remaining courses employed the blended modality. Virtual university classrooms were the most common ICT types used (87.9%, n = 29). Half of the programmes used situational simulations (n = 17), although no information on these was available for 27.3% of the programmes. Almost a third (n = 10) of the programmes used external multidisciplinary teachers such as health professionals, firefighters or civil protection members. The contribution of international organisations, such as the World Health Organization and non-governmental organisations including Doctors Without Borders and the Red Cross, in some programmes (the Piemonte Orientale programme) was of special note. Finally, despite the variability in the denominations of the different study programme subjects, there were ten main subcategories, each framed within the four phases described by Blanchard [60] for disaster management (Table 2). It should be noted that the information contained on the web pages of some EPDMs was scarce [30,32,33,37,50], while others were extensive and detailed [27,34].



Almost half of the programs addressed general concepts related to disasters: (i) risks and characteristics, (ii) types of disasters, (iii) disaster management and planning, (iv) professional intervention and (v) specific health training. Approximately, one-third of the programs included the ethical and legal framework, as well as psychological support [35,38,39,47,51,53] and international cooperation [28,34,38,42,43,45,47,51,52,58].



Few programs addressed specific content on the response to terrorist attacks [38], the management of refugees and camps in disasters [28] or pandemics [29,53]. Only two programs contemplated the development of intercultural cooperation [36,56], and none referred to the development of interprofessional competencies. We did not find any pattern to the contents of the programmes, according to the different countries.




4. Discussion


This study provides a general overview and an updated database of the European EPDM courses directed towards healthcare professionals that were available in the 2020/21 academic year. We aimed to identify whether universities offering EPDMs have improved the quality of their curricula in recent years [61] by incorporating the proposed recommendations that holistic and standardised programmes should have developed [15]. According to our results, there were 34 EPDMs based in Europe that were aimed at healthcare professionals. This figure is far from the 140 found by the DITAC group [15] because these researchers included courses aimed at any participant type. However, when the DITAC results were broken down, they had indeed included a similar number of programmes aimed at healthcare professionals.



Over the last 7 years, the geographical distribution of these courses remained stable, although the number of countries offering this type of programme had decreased. In line with international recommendations [7,62], most of the EPDMs were master’s degrees with an average duration of one year. Compared to the DITAC project, an increasing number of programmes used the ECTS credit system, although it is important to note that DITAC included professional courses undertaken in non-university settings (which did not use the ECTS system).



Although the most common learning modality was still in person, the COVID-19 pandemic had encouraged faculties to find new ways to improve student experiences and to ensure the safety of both students and staff. According to our results, the online modality increased from 11% to 18% in recent years. However, the blended modality was presented as the most useful and suitable teaching method for disaster management because it can combine both theory and practice as well as cooperative and individual work. Moreover, although still limited, thanks to the development of virtual teaching platforms, clinical simulations could be implemented without students having to attend every session in person [16,63]. These semi-presential courses allowed students to access course materials, online sessions and collaborative work rooms.



Computer-generated simulation (virtual reality or augmented reality) is a growing trend in the educational health context [64,65]. Virtual reality generates a three-dimensional image or environment that a person can interact with in a seemingly real or physical way using special electronic equipment, such as a helmet with a screen inside or gloves fitted with sensors. Augmented reality is an enhanced version of the real physical world that is achieved through digital visual elements, sound or other sensory stimuli delivered via technology. Moreover, the augmented reality technology superimposes a computer-generated image on a user’s view of the real world, thus providing a composite view.



The computer-generated simulation could be incorporated into EPDMs to allow students to train for different scenarios by recreating situations and psychological states as if they were real [64]. Students could interact with different in-disaster or post-disaster environments without putting themselves or third parties in danger. For example, they could train their risk management of geological processes such as earthquakes, tsunamis or floods [65].



In line with expert recommendations, and following the aforementioned teaching methodologies, half of the identified programmes used clinical simulations [8,11]. Simulation is considered the most effective teaching–learning methodology currently available [63,66] for training complex scenarios (for example, triaging multiple victims or hospital situations in the field). This self-directed learning combines theory and practice, engages students and increases their levels of satisfaction and self-confidence [67,68,69]. However, as with all virtual reality systems, high-fidelity simulation has a huge economic cost because it requires the use of standardised mannequins or patients, software packages and specific training for instructors [64,69].



In another vein, we noted that the main subjects addressed in the EPDMs reviewed went beyond those defined by DITAC [15] (management, vulnerability analysis, logistics and transport, law and ethics, and protection and security). In addition to these topics, the EPDMs considered the management of communications, interventions and evaluations, epidemiology and biostatistics, and post-disaster responses, and, in the case of master’s degrees, also incorporated a dissertation. The end-of-course dissertation is a relevant way to develop future researchers’ skills to solve clinical practice problems.



Although the ‘response phase’ [60] has been highlighted as a desirable part of the course content [10,70,71], the university websites reviewed contained insufficient data. For example, we extracted information from just one EPDM about how to address terrorist events, even though the academic literature suggests inadequate levels of preparedness among healthcare staff in this regard [8]. Recent terrorism events in Europe have shown the importance of being prepared, establishing community coalitions in advance to promote efficient and effective mobilization, and responding successfully to the mental and physical health needs of individuals affected by such disasters [72].



Similarly, the management of pandemics was named by just two EPDM. SARS-CoV-2 has been considered a pandemic since 11 March 2020. With almost 200 million confirmed global cases of COVID-19, more than 4 million resulting deaths and in excess of 3500 million vaccine doses administered, the pandemic still continues to spread [73]. Thus, in our opinion, this highlights the fact that specific subject areas related to significant emergencies such as terrorism or the management of pandemics must be included in EPDMs to train professionals to deal with the severe psychological and physical consequences of such acute emergency events. We suggest that EPDMs should be regularly updated to include diverse types of disasters and that these education programmes must be made consistent with the national plans and healthcare systems of different geographical regions [8].



Finally, it is important to mention the general structure of the revised training programmes. DITAC proposed a comprehensive programme split into two cycles: the first in an undergraduate setting, and the second in the context of a master’s degree, each worth 30 ECTS credits. However, their intended purpose was not to train course members in their profession or area of specialisation (that is, instructing nurses in nursing or logisticians in logistics) but, rather, education in the specific elements of disaster management [10]. However, this proposal contradicts the general perception of doctors and nurses about their deficit in technical competence in the context of disaster management [16,17,18,19,20], a perception that arises from the lack of undergraduate degree training in subjects related to emergencies at most European universities.



We cannot aspire to create a revolution in the undergraduate teaching plans of potential disaster responders in the short to medium term. Thus, we think a more attainable goal would be the implementation of a first cycle worth 30 postgraduate ECTS for the acquisition of knowledge in order to train doctors and nurses.



This would then be complemented by a second cycle, also worth 30 ECTS, to improve their performance in terms of intercultural cooperation (how to work and behave in an international team), intercultural awareness (understanding professional skills in different intercultural contexts) and interprofessional skills (practical training with an interinstitutional approach, especially in communication skills and flexibility) [10].



Although our results indicate that the current EPDM course coverage of the topics from the first cycle is adequate, only two EPDMs seem to have, as of yet, incorporated the skills suggested for the second cycle. This deficit was also noted when considering that only one-third of the programmes incorporated non-university-based multidisciplinary teaching teams to facilitate closer descriptions of the realities of disasters [10,62,74], an aspect that should be generally improved by EPDM managers. As a summary, to provide guidance for updates or new potential programmes aimed at healthcare professionals, we have provided evidence-based suggestions in Figure 2.



Limitations


The first limitation of this current work was its inclusion criteria. The EPDM search was limited to university contexts only, even though this type of accreditation is obtained by other means in some regions of the world. However, the 2015–30 Sendai Framework placed human health at the centre of disaster management and considers the development of healthcare personnel in this area a vital issue [6]. This paper wanted to provide updated data on what EPDMs look like, and how they can be better reorganized to improve healthcare personnel competencies. Moreover, all of the authors are professors at a European university that teaches an EPDM course directed towards doctors and nurses.



Another possible limitation was the methodology we used to search for training programmes. Although we performed an in-depth search, some relevant training courses may have been missed. As Ingrassia et al. [63] identified, this is probably because there is no comprehensive database for training and educational initiatives for disaster management, either at the European or national level.



It is necessary to provide complete and detailed information on EPDMs on the web pages and use a standardized vocabulary based on the literature. It is also necessary that the extensive offer of EPDMs is compiled in a single institutional or collegial platform. Different European associations, organizations or institutions interested in disaster risk reduction or management could favour this compilation of training offers, such as the Emergency Response Coordination Centre (ERCC) for European Civil Protection and Humanitarian Aid Operations [75]. The Centre ensures the cooperation and coherence of European Union action at the interinstitutional level, focusing on coordination mechanisms with the European External Action Service, the Council and European Union Member States. It also acts as a permanently available contact point when the solidarity clause is invoked and provides emergency communications and monitoring tools through the Common Emergency Communication and Information System (CECIS), an alert and notification application to exchange information in real time. There are other non-European organizations with an interest in disaster risk reduction or management. For example, the Alliance of International Science Organizations on Disaster Risk Reduction (ANSO-DRR) is an international, non-profit and non-governmental scientific alliance bringing together academies of science, research organizations and universities that share a strong interest in disaster risk reduction in the regions along the land-based and maritime routes of the Belt and Road Initiative [7].



Nonetheless, this exploratory work did provide useful information that could be further expanded by consulting critical informants to obtain information that may not be otherwise readily obtainable and to identify new programme topics. Finally, the lack of similar studies in other regions meant that there were no benchmarks with which to compare our results or to monitor the evolution of this type of education globally over time. For future recommendations, similar studies should be conducted to enable the benchmarking of programmes.





5. Conclusions


This study presents an updated database of the EPDMs available at European universities in the 2020/21 academic year and provides educators and researchers in healthcare with an understanding of the current state of the training in health emergency and disaster management. EPDMs have improved the quality of their teaching methodologies by making them more practical and interactive, introducing relevant topics such as communication and the evaluation of interventions, and developing research skills through dissertations. However, the EPDMs have not yet incorporated the recommendation about intercultural and interprofessional awareness skills.







Author Contributions


Conceptualization, J.P.-G.; methodology, J.P.-G. and R.J.-S.; software, É.O.-C. and R.J.-S.; investigation, J.P.-G., É.O.-C. and R.J.-S.; resources, J.P.-G., É.O.-C. and R.J.-S.; data curation, Á.S.-Q.; writing—original draft preparation, J.P.-G., É.O.-C. and R.J.-S.; writing—review and editing, Á.S.-Q. and S.M.-P.; supervision, Á.S.-Q. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Acknowledgments


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Gowing, J.R.; Walker, K.N.; Elmer, S.L.; Cummings, E.A. Disaster Preparedness among Health Professionals and Support Staff: What is Effective? An Integrative Literature Review. Prehosp. Disaster Med. 2017, 32, 321–328. [Google Scholar] [CrossRef] [PubMed]

	



Nunez-Villaveiran, T.; González-Castro, A.; Nevado-Losada, E.; García-de-Lorenzo, A.; Garro, P. All for One and One for All: Voluntary Physicians in the Intensive Medicine Units During the COVID-19 Outbreak in Spain. Disaster Med. Public Health Prep. 2020, 1–7. [Google Scholar] [CrossRef] [PubMed]

	



Ball, D.J.; Ball-King, L. Safety management and public spaces: Restoring balance. Risk Anal. 2013, 33, 763–771. [Google Scholar] [CrossRef]

	



Powell, S.K.; Owen, M. Mass Casualties and Case Management. Prof. Case Manag. 2020, 25, 1–4. [Google Scholar] [CrossRef]

	



World Health Organization. Building Back Better: Sustainable Mental Health Care after Emergencies; WHO: Geneva, Switzerland, 2013. [Google Scholar]

	



UNDRR. Sendai Framework for Disaster Risk Reduction. Available online: https://www.unisdr.org/we/inform/publications/43291 (accessed on 21 July 2021).

	



Chan, E.Y.Y.; Wong, C.S.; Hung, K.K.C.; Kalonji, G.; Cui, P.; Zhou, G.; Shaw, R. Report of Alliance of International Science Organizations on Disaster Risk Reduction (ANSO-DRR) Conference 2020. Int. J. Environ. Res. Public Health 2020, 17, 8772. [Google Scholar] [CrossRef] [PubMed]

	



Said, N.B.; Chiang, V.C.L. The knowledge, skill competencies, and psychological preparedness of nurses for disasters: A systematic review. Int. Emerg. Nurs. 2020, 48, 100806. [Google Scholar] [CrossRef]

	



Setyawati, A.D.; Lu, Y.Y.; Liu, C.Y.; Liang, S.Y. Disaster Knowledge, Skills, and Preparedness among Nurses in Bengkulu, Indonesia: A Descriptive Correlational Survey Study. J. Emerg. Nurs. 2020, 46, 633–641. [Google Scholar] [CrossRef]

	



Khorram-Manesh, A.; Lupesco, O.; Friedl, T.; Arnim, G.; Kaptan, K.; Djalali, A.R.; Foletti, M.; Ingrasia, P.L.; Ashkenazi, M.; Arculeo, C.; et al. Education in Disaster Management: What Do We Offer and What Do We Need? Proposing a New Global Program. Disaster Med. Public Health Prep. 2016, 10, 854–873. [Google Scholar] [CrossRef]

	



Walsh, L.; Subbarao, I.; Gebbie, K.; Schor, K.W.; Lyznicki, J.; Strauss-Riggs, K.; Cooper, A.; Hsu, E.B.; King, R.V.; Mitas, J.A., 2nd; et al. Core competencies for disaster medicine and public health. Disaster Med. Public Health Prep. 2012, 6, 44–52. [Google Scholar] [CrossRef]

	



Pek, J.H.; Kang, H.M.; Anantharaman, V. Teaching Disaster Site Medical Support in Indonesia. Disaster Med. Public Health Prep. 2020, 14, 733–738. [Google Scholar] [CrossRef]

	



Camacho, N.A.; Hughes, A.; Burkle, F.M., Jr.; Ingrassia, P.L.; Ragazzoni, L.; Redmond, A.; Norton, I.; von Schreeb, J. Education and Training of Emergency Medical Teams: Recommendations for a Global Operational Learning Framework. PLoS Curr. 2016, 8. [Google Scholar] [CrossRef]

	



Mortelmans, L.J.; Lievers, J.; Dieltiens, G.; Sabbe, M.B. Are Belgian military students in medical sciences better educated in disaster medicine than their civilian colleagues? J. R. Army Med. Corps 2016, 162, 383–386. [Google Scholar] [CrossRef]

	



Ingrassia, P.L.; Foletti, M.; Djalali, A.; Scarone, P.; Ragazzoni, L.; Corte, F.D.; Kaptan, K.; Lupescu, O.; Arculeo, C.; von Arnim, G.; et al. Education and training initiatives for crisis management in the European Union: A web-based analysis of available programs. Prehosp. Disaster Med. 2014, 29, 115–126, Erratum in: Prehosp. Disaster Med. 2014, 29, 38. Khorrram-Manesh, Amir [corrected to Khorram-Manesh, Amir].. [Google Scholar] [CrossRef] [PubMed]

	



Khorram-Manesh, A.; Ashkenazi, M.; Djalali, A.; Ingrassia, P.L.; Friedl, T.; von Armin, G.; Lupesco, O.; Kaptan, K.; Arculeo, C.; Hreckovski, B.; et al. Education in Disaster Management and Emergencies: Defining a New European Course. Disaster Med. Public Health Prep. 2015, 9, 245–255. [Google Scholar] [CrossRef] [PubMed]

	



Labrague, L.J.; Hammad, K.; Gloe, D.S.; McEnroe-Petitte, D.M.; Fronda, D.C.; Obeidat, A.A.; Leocadio, M.C.; Cayaban, A.R.; Mirafuentes, E.C. Disaster preparedness among nurses: A systematic review of literature. Int. Nurs. Rev. 2018, 65, 41–53. [Google Scholar] [CrossRef]

	



Hung, K.K.C.; Mashino, S.; Chan, E.Y.Y.; MacDermot, M.K.; Balsari, S.; Ciottone, G.R.; Della Corte, F.; Dell’Aringa, M.F.; Egawa, S.; Evio, B.D.; et al. Health Workforce Development in Health Emergency and Disaster Risk Management: The Need for Evidence-Based Recommendations. Int. J. Environ. Res. Public Health 2021, 18, 3382. [Google Scholar] [CrossRef] [PubMed]

	



Fil, S.L.; Champion, J.D.; Christiansen, B. Perceptions of disaster management knowledge and skills among advanced practice registered nurses. J. Am. Assoc. Nurse Pract. 2020, 33, 514–520. [Google Scholar] [CrossRef] [PubMed]

	



Goniewicz, K.; Burkle, F.M.; Khorram-Manesh, A. The gap of knowledge and skill—One reason for unsuccessful management of mass casualty incidents and disasters. Am. J. Emerg. Med. 2020, 10, S0735-6757(20)30863-9. [Google Scholar] [CrossRef]

	



Loke, A.Y.; Guo, C.; Molassiotis, A. Development of disaster nursing education and training programs in the past 20 years (2000–2019): A systematic review. Nurse Educ. Today 2021, 99, 104809. [Google Scholar] [CrossRef] [PubMed]

	



Whittemore, R.; Knafl, K. The integrative review: Updated methodology. J. Adv. Nurs. 2005, 52, 546–553. [Google Scholar] [CrossRef] [PubMed]

	



Tong, A.; Flemming, K.; McInnes, E.; Oliver, S.; Craig, J. Enhancing transparency in reporting the synthesis of qualitative research: ENTREQ. BMC Med. Res. Methodol. 2012, 12, 181. [Google Scholar] [CrossRef]

	



Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement. PLoS Med. 2009, 6, e1000097. [Google Scholar] [CrossRef] [PubMed]

	



Flick, U. Introduction to Qualitative Research, 2nd ed.; Ediciones Morata: Madrid, Spain, 2007. [Google Scholar]

	



University of Liège. 2021. Available online: https://www.programmes.uliege.be/cocoon/20192020/programmes/S3GRCA01_C.html/ (accessed on 2 July 2020).

	



University of Borne. Available online: https://www.ug.dk/uddannelser/masteruddannelser/samfundsvidenskabeligeuddannelser/master-i-katastrofehaandtering (accessed on 28 November 2020).

	



University of Copenhagen. Available online: https://www.ug.dk/uddannelser/masteruddannelser/samfundsvidenskabeligeuddannelser/master-i-katastrofehaandtering/ (accessed on 15 September 2020).

	



University of Montréal. Available online: https://admission.umontreal.ca/programmes/dess-en-environnement-sante-et-gestion-des-catastrophes/structure-du-programme/ (accessed on 15 July 2020).

	



University of Neith. Available online: http://unice.fr/faculte-de-medecine/fmc/DU/du-2017/17-soinsinfirmiers-cata.pdf (accessed on 15 July 2020).

	



University of Rennes. Available online: https://formations.univ-rennes1.fr/diplome-duniversite-medecine-de-catastrophe-et-des-situations-sanitaires-exceptionnelles-capacite (accessed on 11 October 2020).

	



University of Lorraine. Available online: https://formations.univ-lorraine.fr/fr/diplome-d-universite-du-diplome-inter-universitaire-diu/2657-diplome-universitaire-medecine-de-catastrophe.html (accessed on 11 November 2020).

	



University of Paul Valéry. Available online: https://cales-new.univ-montp3.fr/fr/index/offre-de-formation/master-lmd-XB/sciences-humaines-et-sociales-SHS/master-1-geographie-amenagement-environnement-et-developpement-program-fr_rne_0341089z_pr_1298298094452/parcours-gestion-des-catastrophes-et-des-risques-naturels-subprogram-parcours-gestion-des-catastrophes-et-des-risques-naturels.html (accessed on 28 October 2020).

	



University of Bonn. Available online: https://www.kavoma.de/ (accessed on 28 November 2020).

	



University of Hochschule. Available online: https://www.akkon-hochschule.de/management-in-der-gefahrenabwehr-b-sc-katastrophenmanagement.html (accessed on 28 November 2020).

	



Carl Remigius Medical School. Available online: https://www.carl-remigius.de/studium/notfallmanagement-krisenmanagement-master/ (accessed on 28 September 2020).

	



University of Athens. Available online: http://crisis.med.uoa.gr/ (accessed on 28 September 2020).

	



University of Ciels. Available online: https://www.ciels.it/indirizzo-in-gestione-delle-crisi-delle-emergenze-e-delle-catastrofi/ (accessed on 9 November 2020).

	



University of Piemonte Orientale. Available online: https://crimedim.uniupo.it/the-emdm/ (accessed on 15 November 2020).

	



Santa Maria School of Health. Available online: https://eduportugal.eu/opcoes-de-estudo/emergencia-trauma-e-catastrofe/ (accessed on 12 October 2020).

	



University of Nova. Available online: https://guia.unl.pt/pt/2020/fcm/program/9813/course/11132 (accessed on 12 October 2020).

	



University of Alicante. Available online: https://web.ua.es/es/masteres/emergencias-y-catastrofes/ (accessed on 11 July 2020).

	



University of Camilo José Cela. Available online: https://www.ucjc.edu/estudio/master-universitario-en-el-estudio-de-las-intervenciones-en-emergencias-catastrofes-y-cooperacion-internacional/ (accessed on 9 August 2020).

	



University of CEU-Cardenal Herrera. Available online: https://www.google.com/search?q=Espa%C3%B1a.+Universidad+CEU-Cardenal+Herrera.+Experto+Universitario+en+Gesti%C3%B3n+de+Cat%C3%A1strofes&oq=Espa%C3%B1a.+Universidad+CEU-Cardenal+Herrera.+Experto+Universitario+en+Gesti%C3%B3n+de+Cat%C3%A1strofes&aqs=chrome..69i57.167j0j7&sourceid=chrome&ie=UTF-8 (accessed on 22 August 2020).

	



University Complutense of Madrid. Available online: http://blogs.mat.ucm.es/mgd/ (accessed on 17 August 2020).

	



University of Rey Juan Carlos. Available online: https://www.urjc.es/estudios/master/818-gestion-de-seguridad-crisis-y-emergencias (accessed on 11 July 2020).

	



University of Rey Juan Carlos. University Clinic. Available online: https://www.clinicaurjc.es/formacion/expertos/experto-universitario-en-gestion-integral-de-riesgos-de-desastre/programa-experto-universitario-en-gestion-integral-de-riesgos-de-desastre/ (accessed on 10 July 2020).

	



University of San Pablo CEU. Available online: https://www.uspceu.com/oferta-formativa/posgrado/master-universitario-en-urgencias-emergencias-y-catastrofes (accessed on 23 July 2020).

	



University of Oviedo. Available online: http://www.uniovi.es/-/master-universitario-en-analisis-y-gestion-de-emergencia-y-desastre/ (accessed on 28 July 2020).

	



Alcalá Formation (a). Available online: https://www.formacionalcala.es/enfermeria/expertos-universitarios-online/experto-universitario-en-atencion-sanitaria-urgente-en-situaciones-extremas-y-catastrofes (accessed on 15 November 2020).

	



Alcalá Formation (b). Available online: https://www.formacionalcala.es/medicina/cursos-online/atencion-integral-en-catastrofes-sanitarias (accessed on 15 November 2020).

	



SAMU School. Available online: https://escuelasamu.com/catalogo/cursos-de-especializacion/experto-en-conflictos-civiles-desastres-y-catastrofes/ (accessed on 23 August 2020).

	



University James Lind (Switzerland). Available online: https://www.onlinestudies.com//Master-of-Public-Health-(MPH-%E2%80%93-Disaster-Management)/Switzerland/James-Lind-Institute-Switzerland/ (accessed on 13 October 2020).

	



University of Bournemouth. Available online: https://www.bournemouth.ac.uk/study/courses/msc-disaster-management-1 (accessed on 1 September 2020).

	



University of Coventry. Available online: https://www.coventry.ac.uk/course-structure/pg/2020-21/eec/disaster-management-msc/ (accessed on 20 September 2020).

	



University of Leicester. Available online: https://le.ac.uk/courses/risk-crisis-and-disaster-management-msc-dl/2020/ (accessed on 16 September 2020).

	



University of Lincoln. Available online: https://www.masterstudies.com/Master-in-Crisis-and-Disaster-Management/United-Kingdom/University-of-Lincoln/ (accessed on 8 September 2021).

	



University of Manchester. Available online: https://www.manchester.ac.uk/study/masters/courses/list/09910/msc-international-disaster-management/ (accessed on 10 September 2020).

	



University of Portsmouth. Available online: https://www.port.ac.uk/study/courses/msc-crisis-and-disaster-management/ (accessed on 23 September 2020).

	



Blanchard, W. Guide to Emergency Management and Related Terms, Definitions, Concepts, Acronyms, Organisations, Programs, Guidance, Executive Orders & Legislation: A Tutorial on Emergency Management, Broadly Defined, Past and Present. 2007. Available online: https://training.fema.gov/hiedu/docs/terms%20and%20definitions/terms%20and%20definitions.pdf (accessed on 21 May 2021).

	



Stabback, P. What Makes a Quality Curriculum? I.B.E./2016/WP/CD/02. 2016, pp. 1–41. Available online: https://unesdoc.unesco.org/ark:/48223/pf0000243975 (accessed on 15 June 2021).

	



Gallardo, A.R.; Djalali, A.; Foletti, M.; Ragazzoni, L.; Della Corte, F.; Lupescu, O.; Arculeo, C.; von Arnim, G.; Friedl, T.; Ashkenazi, M.; et al. Core Competencies in Disaster Management and Humanitarian Assistance: A Systematic Review. Disaster Med. Public Health Prep. 2015, 9, 430–439. [Google Scholar] [CrossRef] [PubMed]

	



Ingrassia, P.L.; Ragazzoni, L.; Tengattini, M.; Carenzo, L.; Della Corte, F. Nationwide program of education for undergraduates in the field of disaster medicine: Development of a core curriculum centered on blended learning and simulation tools. Prehosp. Disaster Med. 2014, 29, 508–515. [Google Scholar] [CrossRef]

	



Aymerich-Franch, L. Virtual reality as a tool for the study of psychological and social phenomena. Orbis 2012, 24, 102–115. Available online: www.revistaorbis.org.ve/ (accessed on 17 March 2021).

	



De Leo, G.; Ponder, M.; Molet, T.; Fato, M.; Thalmann, D.; Magnenat-Thalmann, N.; Bermano, F.; Beltrame, F. A virtual reality system for the training of volunteers involved in health emergency situations. Cyberpsychol. Behav. 2003, 6, 267–274. [Google Scholar] [CrossRef]

	



Kim, T.E.; Shankel, T.; Reibling, E.T.; Paik, J.; Wright, D.; Buckman, M.; Wild, K.; Ngo, E.; Hayatshahi, A.; Nguyen, L.H.; et al. Healthcare students interprofessional critical event/disaster response course. Am. J. Disaster Med. 2017, 12, 11–26. [Google Scholar] [CrossRef]

	



Warren, J.N.; Luctkar-Flude, M.; Godfrey, C.; Lukewich, J. A systematic review of the effectiveness of simulation-based education on satisfaction and learning outcomes in nurse practitioner programs. Nurse Educ. Today 2016, 46, 99–108. [Google Scholar] [CrossRef]

	



Calamassi, D.; Nannelli, T.; Guazzini, A.; Rasero, L.; Bambi, S. High Fidelity Simulation Experience in Emergency settings: Doctors and nurses satisfaction levels. Acta Biomed. 2016, 87, 38–50. [Google Scholar]

	



Baptista, R.C.; Martins, J.C.; Pereira, M.F.; Mazzo, A. Students’ satisfaction with simulated clinical experiences: Validation of an assessment scale. Rev. Lat. Am. Enfermagem 2014, 22, 709–715. [Google Scholar] [CrossRef] [PubMed]

	



Djalali, A.; Della Corte, F.; Foletti, M.; Ragazzoni, L.; Gallardo, A.R.; Lupescu, O.; Arculeo, C.; von Arnim, G.; Friedl, T.; Ashkenazi, M.; et al. Art of disaster preparedness in European union: A survey on the health systems. PLoS Curr. 2014, 6. [Google Scholar] [CrossRef] [PubMed]

	



Ngo, J.; Schertzer, K.; Harter, P.; Smith-Coggins, R. Disaster Medicine: A Multi-Modality Curriculum Designed and Implemented for Emergency Medicine Residents. Disaster Med. Public Health Prep. 2016, 10, 611–614. [Google Scholar] [CrossRef] [PubMed]

	



Duan, L.; Zhu, G. Psychological interventions for people affected by the COVID-19 epidemic. Lancet Psychiatry 2020, 7, 300–302. [Google Scholar] [CrossRef]

	



World Health Organization. Available online: https://covid19.who.int (accessed on 23 July 2021).

	



Greene, C.; Williams, A.; Harris, P.; Travis, S.; Kim, S. Unfolding Case-Based Practicum Curriculum Infusing Crisis, Trauma, and Disaster Preparation. Couns. Educ. Superv. 2016, 55, 216–232. [Google Scholar] [CrossRef]

	



Emergency Response Coordination Centre (ERCC). European Civil Protection and Humanitarian Aid Operations. Available online: https://ec.europa.eu/echo/what/civil-protection/emergency-response-coordination-centre-ercc_en (accessed on 22 October 2021).








[image: Ijerph 18 11455 g001 550] 





Figure 1. PRISMA flow diagram of the search process. 






Figure 1. PRISMA flow diagram of the search process.



[image: Ijerph 18 11455 g001]







[image: Ijerph 18 11455 g002 550] 





Figure 2. Suggestions to establish and improve the curriculums used in disaster management training. 
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Table 1. Characteristics of the educational programmes in disaster management assessed in this study.
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	Title
	Country and University
	Qualification Awarded, ECTS/Duration
	Delivery Modality
	Simulation Training Method
	External Teaching Staff
	ICTs





	Risk and Disaster Management [26]
	Belgium, University Sciences of Liège
	Master’s degree,

60 ECTS/1 year
	On-campus
	Unknown
	Yes
	Virtual classroom



	Disaster Management [27]
	Denmark, University of Borne
	Master’s degree,

60 ECTS/1 year
	On-campus
	Yes
	No
	Virtual classroom



	Disaster Management [28]
	Denmark, University of Copenhagen
	Master’s degree,

60 ECTS/1 year
	On-campus
	Yes
	Unknown
	No



	Environment, Health, and Disaster Management [29]
	France, University of Montreal
	Postgraduate diploma,

30 ECTS/1 year
	On-campus
	No
	No
	Virtual classroom



	Nursing in Disaster Situations [30]
	France, University of Neith
	Specialisation course,

20 ECTS/1 year
	On-campus
	Yes
	No
	No



	Disaster Medicine and Exceptional Health Situations [31]
	France, University of Rennes
	Postgraduate diploma,

ECTS unknown/96 h
	On-campus
	Unknown
	No
	Virtual classroom



	Disaster Medicine [32]
	France, University of Lorraine
	Postgraduate diploma,

ECTS unknown/96 h
	On-campus
	Unknown
	Unknown
	Virtual classroom



	Disaster and Natural Risk Management [33]
	France, University of Paul Valéry
	Master’s degree,

60 ECTS/1 year
	On-campus
	No
	No
	Virtual classroom



	Disaster Management and Risk Governance [34]
	Germany, University of Bonn
	Master’s degree,

120 ECTS/3 years
	On-campus
	Yes
	Civil Protection
	Virtual classroom



	Emergency Management [35]
	Germany, University of Hochschule
	Master’s degree,

ECTS unknown/4 years
	Blended
	Yes
	Unknown
	Virtual classroom



	Crisis and Emergency Management [36]
	Germany, Carl Remigius Medical School
	Master’s degree,

90 ECTS/2 years
	Blended
	Yes
	Unknown
	Virtual classroom



	World Health—Disaster Medicine [37]
	Greece, University of Athens
	Master’s degree,

120 ECTS/2 years
	On-campus
	Unknown
	EMs, academics, military, civil protection unit and healthcare organisations
	Unknown



	Crisis, Emergency, and Disaster Management [38]
	Italy, University of Ciels
	Master’s degree,

120 ECTS/2 years
	On-campus
	Yes
	No
	Virtual classroom



	European Disaster Medical Sciences [39]
	Italy, University of Piemonte Orientale
	Master’s degree,

60 ECTS/1 year
	On-campus/Online
	No
	WHO members, Doctors Without Borders NGO, European Society of EMs.
	Virtual classroom



	Emergencies, Traumas, and Disasters [40]
	Portugal, Santa Maria School of Health
	Master’s degree,

30 ECTS/1 year
	Unknown
	Unknown
	Unknown
	Virtual classroom



	Emergency and Disaster Medicine [41]
	Portugal, University of Nova
	Specialisation course,

3 ECTS/2 weeks
	On-campus
	Unknown
	Unknown
	Unknown



	Emergencies and Catastrophes [42]
	Spain, University of Alicante
	Master’s degree,

60 ECTS/1 year
	Blended
	Yes
	Yes
	Virtual classroom



	Study of Interventions in Emergencies, Disasters, and International Cooperation [43]
	Spain, University of Camilo José Cela
	Master’s degree,

60 ECTS/1 year
	Online
	Yes
	No
	Virtual classroom



	Disaster Management [44]
	Spain, University CEU-Cardenal Herrera
	Specialisation course,

16 ECTS/400 h
	Online
	Yes
	No
	Virtual classroom



	Disaster Management [45]
	Spain, Complutense University of Madrid
	Master’s degree,

90 ECTS/2 years
	On-campus
	Yes
	Unknown
	Virtual classroom



	Security, Crisis and Emergency Management [46]
	Spain, University of Rey Juan Carlos
	Master’s degree,

60 ECTS/1 year
	On-campus
	Yes
	Unknown
	Virtual classroom



	Integrated Disaster Risk Management [47]
	Spain, University of Rey Juan Carlos
	Specialisation course,

30 ECTS/300 h
	On-campus
	Yes
	Yes
	Virtual classroom



	Emergencies and Disasters [48]
	Spain, University San Pablo CEU
	Master’s degree,

60 ECTS/1 year
	On-campus
	Yes
	Yes
	Virtual classroom



	Emergencies and Disaster Analysis and Management [49]
	Spain, University of Oviedo
	Master’s degree,

60 ECTS/1 year
	On-campus
	Unknown
	Unknown
	Virtual classroom



	Emergency Health Care in Extreme Situations and Disasters [50]
	Spain, Alcala Formation
	Specialisation course,

20 ECTS/500 h
	Online
	No
	No
	Virtual classroom



	Integrated Care in Health Catastrophes [51]
	Spain, Alcala Formation
	Specialisation course,

8 ECTS/200 h
	Online
	No
	No
	Virtual classroom



	Civil Strife, Disasters, and Catastrophes [52]
	Spain, Escuela SAMU
	Specialisation course,

29 ECTS/725 h
	Blended
	Unknown
	Unknown
	Unknown



	Public Health Disaster Management [53]
	Switzerland, James Lind Institute
	Master’s degree,

138 ECTS/2 years
	Online
	Unknown
	Unknown
	Virtual classroom



	Disaster Management [54]
	United Kingdom, University of Bournemouth
	Master’s degree,

180 ECTS/1–2 years
	On-campus/Online
	Unknown
	Unknown
	Spreadsheets and word processing



	Disaster Management and Resilience [55]
	United Kingdom, University of Coventry
	Master’s degree,

180 ECTS/1–3 years
	On-campus/Online
	Yes
	Unknown
	Virtual classroom



	Risk, Crisis and Disaster Management [56]
	United Kingdom, University of Leicester
	Master’s degree

ECTS unknown/2 years
	Online
	No
	Safety and Civil Protection Unit
	Virtual classroom and Digital Library



	Crisis and Disaster Management [57]
	United Kingdom, University of Lincoln
	Master’s degree,

315 ECTS/1–2 years
	On-campus
	Yes
	Civil Protection Unit
	Virtual classroom



	International Disaster Management [58]
	United Kingdom, University of Manchester
	Master’s degree,

180 ECTS/1–2 years
	On-campus
	No
	NGOs and civil organisations
	Virtual classroom



	Risk, Crisis and Resilience Management [59]
	United Kingdom, University of Portsmouth
	Master’s degree,

180 ECTS/1–2 years
	On-campus
	Yes
	Fire and Rescue Service and City Council
	Spreadsheets and word processing







ICTs, information and communication technologies; ECTS, European Credit Transfer and Accumulation System; NGOs, non-governmental organisations; EMs, emergency medical staff.
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Table 2. Categories and Subcategories of Disaster Management, framed within Blanchard’s four phases of disaster management [60].
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Categories

	
Subcategories






	
Phase 1. Preparedness

	
Introduction to risks and disasters [26,27,28,29,30,31,33,34,35,39,44,47,51,53,59].

These standard curricula subjects provided knowledge about disasters and their risks. They included the general concepts, characteristics of risks and population vulnerability analyses.




	
Typology of risks and disasters [27,28,29,31,33,34,37,38,40,42,43,45,47,49,52,53,54,56].

The relevance varied among the programmes from ‘curriculum subject’ to ‘topic’. These included classification of risk and disasters, risk estimation and the hazard–threat binomial.




	
Legal framework [27,28,29,31,34,36,39,42,43,46,49]

This included legal topics related to disaster and emergency management, the functions of governments and general and specific national and international regulations.




	
Phase 2. Response

	
Disaster management and planning [26,27,28,29,30,31,32,33,34,35,36,38,39,40,41,42,43,45,46,47,49,51,53,54,55,56,57,58,59]

This included management stages, management strategies and techniques, leadership, management to reduce risk (security), logistics and medical management.




	
Communication management [27,29,31,34,35,40,46,47,51,53,54]

These curricula subjects explained how organisations, countries and people involved in a disaster communicate and stay updated at all times.




	
Intervention and evaluation [27,30,34,38,40,41,42,43,44,45,46,47,49,54,55,56,57,58]

This included specific knowledge about the professional response, its analysis and evaluation using different tools and feedback.




	
Epidemiology and biostatistics [27,29,34,52,53,58]

This standard curriculum subject provided knowledge for the collection, analysis and understanding of data.




	
Specific health training in disasters [27,30,31,32,34,36,37,39,40,41,42,43,44,45,48,50,51,52]

A standard curricula subject that provided general knowledge about prevalent pathologies according to the disaster type and that trained specific healthcare team skills.




	
Phase 3–4. Recovery and Mitigation

	
Post-disaster response [26,28,35,38,39,45,47,51,53,54,58,59]

These standard curricula subjects included the impact of disasters on populations and communities, crisis intervention, emotional recovery and post-traumatic stress disorder.




	
Dissertation

	
Master’s programmes included a final assignment that allowed the students to demonstrate the integration of the training contents and their skills/capabilities [26,27,33,34,42,43,45,46,47,48,49,50,53,56,58,59].
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