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Abstract
Disasters resulting in mass casualty incidents can rapidly overwhelm the Emergency Department (ED). To address critical manpower needs in the ED’s disaster response, medical student involvement has been advocated. Duke-National University of Singapore Medical School is in proximity to Singapore General Hospital and represents an untapped manpower resource. With appropriate training and integration into ED disaster workflows, medical students can be leveraged upon as qualified manpower. This review provides a snapshot of the conceptualization and setting up of the Disaster Volunteer Corps – a programme where medical students were recruited to receive regular training and assessment from emergency physicians on disaster response principles to fulfil specific roles during a crisis, while working as part of a team under supervision. We discuss overall strategy and benefits to stakeholders, emphasizing the close symbiotic relationship between academia and healthcare services.
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Core Tip: The Disaster Volunteer Corps provides a unique way of teaching medical students disaster medicine principles in a hands-on experiential format, while simultaneously enhancing operational readiness of the hospital in times of disaster. This model of collaboration between university education and healthcare services provides a feasible model of structured volunteerism.


INTRODUCTION
Disasters can occur with little warning and produce mass casualties that quickly overwhelm an Emergency Department’s (ED) capacity. In many parts of the world, EDs operate at close to maximum capacity daily, and strategies are thus needed to cope with a sudden increase in patient load. Disaster contingency plans of many hospitals involve the shunting of existing non emergent operations staff and healthcare workers to areas of need such as the ED, operating theatres, disaster wards, and other supporting services. Despite these measures, considerable time is needed for staff redeployment and there exists a critical manpower shortfall in the initial hours following a mass casualty incident.
In the literature, there have been a multitude of recommendations made for the improvement of ED surge capacity[1,2]. These range from strategies to recognise an impending surge, resource utilisation during a surge, new workflows and processes, and of note to this review, the role of additional staff in the form of medical students to augment ED surge capacity. As many medical schools are built beside hospitals, the EDs of these hospitals thus have a ready and available manpower resource that can be quickly activated in an emergency. Due to the flexible nature of day-to-day responsibilities for medical students as compared to physicians and nurses working on the wards, medical students could potentially respond rapidly to the ED within minutes of activation. They can be task trained to fulfil specific roles, working under supervision and as part of a team. It is notable from previous disasters that medical students were eager and enthusiastic to contribute in times of crisis, but were often held back by their perceived lack of experience and feelings of inadequacy[3-6]. Indeed, a recent study noted that medical students were capable of carrying out disaster triage with equal parity to emergency physicians[7,8]. Students were also made ‘runners’ within the hospital during a crisis, a role they could play well due their familiarity with the hospital layout and equipment location[9]. With proper training, coordination, and integration with ED workflow, medical students can thus be a huge asset in disaster management at the ED. 
Several disaster training programmes aimed at medical students have been published in literature, with varying training approaches. Duration of the courses ranges from one day to four weeks, comprising both didactic lectures and practical training[10]. To the best of our knowledge, there has been no reported studies where medical students were formally inducted as volunteers attached to an Emergency Department, with staggered training over the entire duration of their medical school career. 
This review provides a snapshot of the conceptualization and setting up of the Disaster Volunteer Corps (DVC) program at Duke-National University of Singapore (Duke-NUS) Medical School, a novel approach of formally engaging medical students as disaster volunteers while supplementing the medical curriculum. We discuss overall strategy and benefits to stakeholders, emphasizing the close symbiotic relationship between academia and healthcare services.

DVC OBJECTIVE AND AIMS
The overall objective of the DVC is to recruit, train, and retain keen medical students in different areas of disaster management, who can be reliably activated in the event of an emergency to serve as skilled manpower support. 
The specific aims of the DVC are threefold: (1) Educational aim: The educational aim is for the training of medical students in the core competencies needed to support disaster operations in the ED; (2) Institutional aim: To strengthen the surge capacity of the ED, by having a pool of trained, competent, and trusted volunteers that can be rapidly mobilized; and (3) National aim: The national aim of the DVC is achieved through the training of medical students, to improve the community response to terror and crisis. This is in line with the Singapore government’s strategy of a robust community response to threats and disasters[11].

SETTING AND STAKEHOLDER BUY-IN
Singapore General Hospital (SGH) is the largest tertiary care hospital in Singapore, with approximately 350 patients presenting each day to the ED. Duke-NUS Medical School, SGH’s affiliated medical university, is located in proximity to the ED (400 meters away) and has a cohort of approximately 250 students. For most days of the week, medical students undertake their clinical rotations in the wards, clinics, and operating theatres of SGH. 
The DVC represents a tripartite partnership between major stakeholders of SGH, Duke-NUS Medical School, and the Students’ Council of Duke-NUS Medical School. The proposal to involve medical students as disaster volunteers in a formal capacity involved ensuring that the goals of the DVC aligned with each stakeholder’s agenda. 
In keeping with Duke-NUS Medical School’s agenda for student education, the DVC curriculum was designed to complement traditional medical education. As most medical schools do not teach much in the way of disaster medicine, the DVC seeks to plug this gap, enhancing medical education in a practical and hands-on approach. Duke-NUS Medical School was thus supportive of the DVC as it was in keeping with its objective of education and service to the community. The emergency planning committee and senior management of SGH recognized and appreciated the potential contributions of student volunteers and supported training by providing manpower and resources for the DVC. From the medical student perspective, the program offered an opportunity for formal disaster training to be equipped with skill sets which would allow them to contribute practically and productively in a real-world crisis. They would also be integrated into ED disaster planning and operations as an asset. The proposal for the DVC was thus warmly received among the medical student population.

FORMAL CONCEPTION AND OPERATIONALISATION 
A formal agreement between SGH and Duke-NUS Medical School for the participation of its students was achieved. Students of the DVC could take their leave amidst their clinical duties (e.g., ward round, clinic) if they were activated in a true disaster. Medical liability and insurance were also extended by Duke-NUS Medical School to students participating in official DVC activities. Tasks in which students could participate in were agreed upon, and for which they were trained for as per the curriculum (Table 1).
The DVC pilot program was officially launched in 2019 with ten medical student volunteers. Scheduled training sessions were held once every three months, with students task trained for specific disaster roles (Table 1). Core faculty involved in training were emergency physicians with subspecialty fellowships in disaster medicine, prehospital medicine, and toxicology, and who were actively involved in the hospital’s disaster planning and response committee. This allowed for added realism in the DVC trainings. Contributions were made also from other specialities including nursing, security, and allied health. 
The DVC curriculum was composed of modular courses (Figures 1-3), with assessment to ensure competency of volunteers[12]. The modular concept for training was adopted as it allowed better flexibility for medical students to acquire specific skillsets and competencies over time while giving better control to hospital emergency response planners to achieve a targeted readiness level and facilitating deployment decisions for students in specific roles as part of the hospitals’ disaster response team. Each module consisted of a didactic lecture giving broad overview of disaster response plans followed by specific task training based on unique assigned roles and culminated in a summary disaster simulation exercise for better appreciation of coordination and workflow as part of the hospital’s disaster response team. Assessments to ensure competency for the specific task included multiple choice questions, quizzes, and objective structured clinical examinations. Feedback on each training session was sought so as to improve training for subsequent batches of students. A train-the-trainer approach was adopted, where medical students who had completed a module would assist ED faculty in the training of subsequent batches of students. This leverages on peer learning and teaching pedagogy, promotes ownership of knowledge, and allows for program scalability. On a practical level, records of students who have underwent training are kept which would allow trainers to tap on these students to assist them and subsequently carry out training sessions independently. A call-tree activation process synchronized with the hospital’s disaster activation plans was implemented for DVC activation in times of crisis.
In addition to the scheduled training sessions, the DVC was also invited to participate in a hospital wide disaster simulation exercise as an observer, with plans for enhanced participation as the DVC matures. Through the DVC program and with exposure to disaster simulation exercises, we aim to enable the deployment of student volunteers during crisis situations in defined roles according to their competency, working under general supervision of team leaders.

KEY ADVANTAGES AND CHALLENGES 
The critical shortage of skilled manpower during a disaster is to be anticipated. Although there may be large numbers of good Samaritans who would volunteer their services during a crisis, the specific skills required in these individuals are often lacking and at best questionable, making deployment decisions difficult. There is also difficulty in ensuring ED security in the context of accepting help from individuals whose motives may not be apparent at the outset. Considering these issues, medical students who are often already in the hospital on clinical attachment and can be trained to fulfil specific roles in times of disaster[13], represent an untapped manpower resource that can be harnessed to augment the ED’s surge capacity.
The involvement of medical students in disaster operation, however, is not without its challenges. Although the practical hands-on approach adopted by the DVC gives medical students an advantage in appreciating the complexities of dealing with disasters, there are several contentious issues related to their actual deployment in times of disaster. Concerns include exposure to psychological trauma, medical student safety, and the medicolegal aspects of caring for patients in such situations[14-16]. It is therefore important for the level of involvement and specific roles of students to be agreed upon by all stakeholders to prevent misunderstanding, ensure safety of the students, and maximise their assistance in times of disaster. The decision making and actions required in crisis situations are made even more difficult with the limited resources available[17]. These are challenges faced by healthcare workers with extensive experience and training and would be compounded for medical students with limited experience and knowledge. Critical decisions on the need for performing interventions such as field amputations and surgical procedures should thus be left to qualified physicians, with medical students best placed to render aid under supervision on predetermined tasks. Discussions should also be had about the psychological impact of working in disaster environments, with possible exposure to grievous injuries and suffering, the ethics of providing care in extreme situations, reasons for withholding treatment in certain conditions, triage intentions with the aim of benefiting the majority, and palliative care for the unsalvageable[18-20]. 
The potential contribution of medical students in crisis conditions are manifold[21], and training of students to fulfil specific roles with clearly defined objectives would be beneficial for ED surge capacity. The participation of well trained, motivated, and readily available volunteers would be invaluable in ED disaster management.

CONCLUSION
The DVC provides a unique way of teaching medical students disaster medicine principles in a hands-on experiential format, while simultaneously enhancing the operational readiness of the hospital and ED in times of disaster. This model of close collaboration between university education and healthcare services provides a feasible model of structured volunteerism that could be replicated in other similar settings.
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Figure Legends
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Figure 1 Disaster first aider course. A: Application of pressure dressing to stop bleeding; B: Arm sling for fractures.
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Figure 2 Disaster field responder course. A: Teaching Disaster Volunteer Corps students how to apply principles of disaster triage in the field; B: Bioterrorism and pandemic preparedness course: Donning of the powered air purifying respirator; C: Radiation responder course: Use of Radiation Survey Meters to detect radiation contamination; D: Psychological first aider course: Coaching students on how to counsel psychological casualties.
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Figure 3 Hospital Decontamination Station first responder course. A: Disaster Volunteer Corps (DVC) students decontaminate ‘casualties’ from a chemical incident; B: DVC students with staff and hazmat instructors. 

Table 1 Disaster Volunteer Corps curriculum: Training modules
	Module
	Duration
	Workshop

	1
	7 h
	Introduction and disaster medicine principles; HAZMAT decontamination course

	2
	7 h
	Disaster field responder course; Disaster first aid course

	3
	7 h
	Bioterrorism and pandemic responder course; Radiation responder course

	4
	7 h
	Psychological first aider course; Introduction to hospital disaster operations


HAZMAT: Hazardous material.
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