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Abstract 

Much research has been conducted to increase the resilience of healthcare service to major hazards; however, every time a major 
hazard takes place we discover that this critical service is yet to reach the anticipated resilient state. This paper reports an ongoing 
research work that looked at: the resilience of the structure of healthcare facilities, equipment stability, lifeline (utility) supplies, 
the interaction between hospitals and emergency agencies and the support the latter can provide during major emergencies. This 
paper presents findings on the ability of human resources to deal with the stress associated with major hazards. A mixed research 
method was adopted, including a systematic literature review followed by a survey to gather evidence about the stress level amongst 
healthcare staff in hospitals and their motivation. The literature review was conducted to find information about the level of stress 
healthcare staff experience with during major emergencies. Findings suggest that healthcare staff remain at high risk of stress and 
thus represent a major weakness of healthcare service resilience. The research concludes with a set of recommendations to address 
this issue. 
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1. Introduction 

It is very hard to argue the criticality of healthcare pre, and post disasters. Many articles have been written 
emphasizing the role of healthcare facilities during disasters and a significant number of tools have been developed to 
evaluate the resilience of healthcare and facilitate the development of resilience strategy. So why, following a disaster, 
do we start talking again about vulnerabilities and challenges preventing a smooth healthcare? Have we understood 
how these facilities operate? Are we lacking understanding of the nature of hazards and the way they affect healthcare? 
Or is it something else that we still need to discover? This study complements the body of knowledge by arguing that 
the resilience of healthcare service can be compromised if staff members are under excessive pressure beyond their 
coping ability from their day to day duties.  

1.1. Understanding the resilience of healthcare 

Resilience is defined as “the ability of a system, community or society exposed to hazards to resist, absorb, 
accommodate to and recover from the effects of the hazard in a timely and efficient manner, including through the 
preservation and restoration of its essential basic structures and functions” [1];. Achour et al. [2] and Alexandre [3] 
suggest that resilience needs to take a holistic view of the system and its physical, technical social and/or psychological 
components. The rationale behind this view is the complexity of healthcare service where systems heavily depend on 
each other to operate. For example, the loss of electric power, water supply, gas or staffing could render the hospital 
in a useless entity, let alone if you lose two or three of these components at the same time. In order to ensure that this 
scenario does not happen healthcare facilities are often equipped with alternative sources to provide a certain level of 
redundancy in the system and increase the chance of continuous operation.    

Whilst healthcare facilities can secure some independency from power, gas and water, it remains dependent on 
other entities (e.g. suppliers and roads) to continue providing healthcare. The recent WHO Hospital Safety Index [4] 
succeeded in capturing some of this complexity and started ‘building the jigsaw’. Such a tool [4] requires assessors to 
check the condition of detailed components such as beams, joints and cables and to ensure that facilities have 
coordination mechanisms and cooperative arrangements with the wider healthcare networks.  

Substantial amount of research has been conducted to improve the structural and non-structural performance of 
healthcare and some of these have turned into guidance and codes. Similarly, the disaster response and emergency 
planning systems have been widely published. In addition, the WHO and UNISDR campaigned to increase awareness 
and emphasize the criticality of healthcare resilience; and many case studies have also been published providing 
implementation models. So why do we still see interruption of healthcare every time a disaster takes place? 
Implementation is perhaps one of the key areas that need to be investigated as it might reveal new resilience gaps. The 
implementation we refer to in this study is the ability of staff to transfer these guidance and codes into reality. The 
major question asked in this study is ‘do staff have the capacity to engage in improving the resilience of healthcare?’ 

1.2. Healthcare staff 

The operation of a healthcare facility is secured by a multi-disciplinary team playing clinical and non-clinical roles. 
Clinical roles include doctors and nurses whose responsibility is managing treatment and providing necessary clinical 
care, managing clinic-operational process (e.g. triage), and running wards. Treatment could also be provided by a non-
clinical allied health professionals who assess, diagnose and treat individuals with specific health conditions (e.g. 
speech difficulty, obesity etc.). They also play a role in preventing diseases and disability and include pharmacist, 
dieticians, and occupational therapists. The non-clinical role involves administrators and clerk who look after the 
administrative and organizational side of the healthcare facility. Engineers and technicians are those equipped with 
the knowledge and skills to run and maintain the technical functionality of the facility (e.g. lighting, IT, water and gas 
supplies). Others members are in charge of maintaining the hygiene, safety and comfort of the residents and visitors 
of the facility. Each of these staff categories plays a major role in the day to day and perhaps even greater role in major 
emergencies when demand increases and resources/supplies decrease. 

This study focuses on the capacity of clinical staff members as they play a direct and leading role in dealing with 
casualties. They are often required to work beyond their daily capacity due to the relatively larger number of ‘service 
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users’ and even more during the aftermath of disasters, related to an earthquake, major explosions/fires or 
nuclear/biological leaks.  

Literature reveals a wide range of staffing issues all of which lead to reduction of staff number during major 
disasters. During the 1995 Hyogo-Nambu Earthquake (Kobe, Japan), “the attendance rate of personnel in hospitals on 
the first day of the disaster was 58.4% for physicians, 35.0% for dentists, 44.2% for nurses, and 31.0% for clerical 
staff. In the first few hours, when the hospitals in the disaster area were extremely busy, less than 50% of personnel 
were able to attend their hospitals” [5] due to road damage, being amongst casualties themselves or supporting affected 
family members. Morris et al [6] reported that following hurricane Sandy, staff could not attend their hospitals due to 
lack of transportation of flooded roads, experiencing properties damage or loss, health and safety of own families and 
childcare. Despite these major difficulties, staff demonstrated a strong sense of responsibility to attend hospitals [6]. 
Whilst these were the findings of the hurricane Sandy, healthcare staff in Iran do not seem to be aware of their major 
role in disasters as less than 10% of survey participants recognize that disaster management is one of their duties [7]. 
Healthcare staff are required to attend and take part in disaster training and drills. This means that they need to be 
motivated, have time and opportunities to learn and apply their learning. This does not seem an easy goal as [8] 
reported that hospital nurse staffing is a major issue in the USA with estimated shortage of 120,000 nurses which will 
probably increase to 250,000 by 2025 [9]. This indicates that the day to day workload will remain high and 
opportunities for learning about disaster resilience might become limited. 

Experience highlights that clinical staff go through various challenges. The 2010/2011 New Zealand earthquakes 
caused significant challenges to general practitioners some of whom had to leave their homes due to damage and were 
themselves receiving help from their local community and others became jobless due to the loss of their clinics or 
total migration of their local communities [10]. Many of the clinical staff who dealt with the 1995 Kobe Earthquake 
casualties suffered psychological disorder and many of them were followed up by mental health specialists [11]. 

Clinicians play a role not only in dealing with the numbers of casualties following disasters, but also in preparing 
patients for disasters through spreading knowledge and awareness specifically to patients with severe health conditions 
such as cancer and chronic illnesses and their families to seek support and provide care when this is not available. 
However in some cases, before playing this role, doctors might need to go through disaster training in order to build 
self-resilience “against the risks of vicarious trauma and compassion fatigue” [10]. Under such circumstances, it is 
critical to understand how healthcare staff feel about their workplace and workload. Such information will help 
understanding their ability to respond to major emergencies. 

2. Research design 

The study adopted a mixed research method where a combination of traditional and systematic literature were 
conducted to collect the relevant information. It was guided by three major research questions:  

• What role do healthcare staff play in major disasters? 
• Do healthcare staff have the capacity to conduct the role allocated to them in major disasters? 
• What strategy do responsible authorities need to develop in order to enhance healthcare resilience? 
Due to the nature of the first question, a standard literature approach was conducted to explore the role of healthcare 

staff in disasters and support the development of the research direction. The findings were complemented by a 
systematic review that sought the compassion fatigue amongst healthcare staff. A standardized data collection form 
was used twice (within 48 hours) for each study in order to reduce bias. A set of keyword combination using AND/OR 
Boolean operators has been used to collect data from 10 international databases (e.g. AMED, CINHAL, COCHRANE, 
SCOPUS etc.). These led to the identification 990 articles, which were screened thoroughly using a screening process 
resulting in seven articles that meet the study requirements (see Fig 1). The full detail of this review will be published 
in a separate article. 
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