
 

 
 
 
 
 
 

DOES HOSPITAL PREPAREDNESS WORK?  
AN ANALYSIS OF HOSPITAL PREPAREDNESS AND ITS EFFECTIVENESS DURING 

DISASTER RESPONSE 
 

 
 
 
 

by 
Hyo-Jeong Kim 

 
 
 
 
 
 
 

A dissertation submitted to Johns Hopkins University in conformity with the requirements 
for the degree of Doctor in Public Health 

 
 
 
 
 
 
 
 

Baltimore, Maryland 
September 2017 

 
 
 
 
 
 

©Hyo-Jeong Kim 2017 
All Rights Reserved 



 ii 

Abstract 

Introduction 

Hospitals are a vital asset of the health system, and are the frontline responders in disaster 

situations. Much work has been put in to prepare hospitals to be able to respond to disasters. 

However, comparatively little work exists to evaluate the true effectiveness of hospital preparedness, 

in view of its desired response in disaster situations. This dissertation aims to test the possibility of 

assessing the effectiveness of different hospital preparedness efforts in reaching the desired 

response outcomes, and understand the policy drivers for hospital preparedness. 

 

Method 

The dissertation aimed to address three questions using mixed methodologies. The first question, on 

what are the outcome measures for measuring hospitals’ desired response outcomes, is addressed 

through an integrative literature review. The second question looked to assess different hospital 

preparedness actions in a real disaster situation, and this was done using statistical methods. The 

third question, on the policy drivers for preparedness, was approached using an integrative 

literature review methodology. 

 

Result 

The results showed the following: 1) There is a lack of standard outcome measures for hospital 

response in disasters, however, a list of key sets of measures that cut across multiple documents has 

been identified. This includes service delivery, referral, evacuation and safety of patients and staff, 

access, and time factors. 2) The statistical review of the linkages between preparedness and 

response outcomes shows that coordination structures and plans in the surveyed hospital played a 

role in ensuring the staff were able to respond on time (outcome measures). 3) Certain policies play 

a key role in driving hospital preparedness work. The type of policies that played the more important 
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role differed depending on the context. Nonetheless, having the right type of policies with the 

mechanisms for implementation is important to hospital preparedness.  

 

Discussion  

The results show that hospital preparedness can have an impact on achieving the desired response 

outcomes. It is important to have the right type of policies to drive the hospital preparedness work, 

in order to make sure hospitals are available and ready to respond to disaster situations where they 

are most needed. Further research in this area of work would be needed to identify the most critical 

preparedness actions that can have an impact on achieving a clearly identified hospital response 

outcome. 
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Thesis Overview 

Background 

Disasters occur when hazards cause high scale damage to a society, which “exceeds the ability of the 

affected community or society to cope using its own resources”.(1) Disasters occur regularly, affecting a 

larger number of people.(2) According to the world disaster report 2014,(2) between 2004 and 2014, 

there have been an average of 700 natural and anthropogenic disasters reported every year. An 

estimated over 200 million people are affected by disasters every year, including over 100,000 fatalities 

attributable to different types of natural disasters. 

 

People have learned lessons from disasters and have put in efforts to increase the potential of survival 

and limit losses from such hazardous events.(3) There are two main streams of work within the area of 

disaster preparedness.(1) The first centers around efforts to limit the impact of hazards (assuming 

natural hazards will occur regularly) through reducing the size of the risk they pose on human lives and 

investments. An example would include ensuring buildings incorporate earthquake resistant design. This 

is often termed “disaster risk reduction”. The second area seeks to minimize the time to respond and 

recover from various hazards to reduce the human impact arising from them. The various emergency 

response plans and simulation exercises for responding to a disaster would fall into this category. This is 

often termed “preparedness”. However, the two terms are inter-used depending on the context.(1) 

 

Preparedness work is guided by an assessment of the underlying risk. Risk is often explained as being 

proportionate to vulnerability and hazard, and disproportionate to coping capacity of the system. Here 

vulnerability is defined as “[t]he conditions determined by physical, social, economic and environmental 

factors or processes which increase the susceptibility of an individual, a community, assets or systems to 

the impacts of hazards” whereas hazard is defined as “[a] process, phenomenon or human activity that 

may cause loss of life, injury or other health impacts, property damage, social and economic disruption 
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or environmental degradation”.(1) In order to understand the risk of emergencies occurring, it is 

important to conduct a thorough analysis of vulnerabilities of the potentially affected communities and 

systems, and the hazards that could occur in the area in question. An understanding of the coping 

capacities is important to have a thorough picture of the impact a particular hazard will have on the 

community.  

 

Huge investments, financial, human, and technical, have been made in preparedness by the health 

sector in multiple countries and locations. Oftentimes the magnitude of a disaster is measured using 

health indicators such as mortality and morbidity data. This results in health being often at the forefront 

of disaster preparedness work as it focuses on reducing the number of avoidable mortality and 

morbidity. 

 

Within the health sector, all aspects of the health system, including governance structure, financial 

mechanism, service delivery systems, information and infrastructure(4) must be prepared. An important 

element of the health system is its resources, especially hospital infrastructure that require a heavy 

investment to build and deliver appropriate levels of health care. Hospitals form a core capacity within 

the health system. Hospitals play a critical role in disasters, as one of the main provider of services that 

can help to save lives in disaster situations,(5) along with first responders and emergency care service 

providers. It is therefore critical to have hospitals prepared and ready to respond to a disaster event. 

Should a hospital be physical damaged or cease to function due to the impacts of the hazard, this will 

cause not only immediate problems of losing a critical space to treat injured, but cause secondary 

mortality and morbidity as it would require enormous resources to revitalize the hospital’s functions 

after the disaster.(5) 
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Motivation 

Hospital preparedness is an important aspect of health sector preparedness not only in terms of 

protecting the services that would be critical in times of disasters, but also to protect the investment 

made in building the hospital and its assets. As such, it is important to ensure proper investment is made 

to protect the different facets of a hospital. In order to do so, a true understanding of the level of 

preparedness of a hospital is important. Without a good understanding and measures for preparedness 

and the means to assess the level of preparedness using these measures, it is difficult to verify that an 

institution that has been “prepared” will actually be able to deliver in emergency situations as it is 

supposed to.(6)(7) The difficult part here is that the true effectiveness of hospital preparedness can only 

be measured within the context of response.(7)(8)(9)  

 

There have been many efforts to address the different facets of hospital preparedness in different 

countries.  Recently the World Health Organization (WHO) has led an effort to consolidate the concept 

of safe hospitals through a Comprehensive Safety Hospital Framework.(5) The framework shows the 

various functions of a hospital within a larger context and the target areas for improving the safety of 

hospitals. The WHO work focuses on both the physical building of a hospital as well as the service 

delivery (functional) aspects. The main focus for years has been on strengthening the physical aspects of 

a hospital based on the argument that, should a hospital collapse, physically this would have a higher 

negative impact on the hospital functionalities than anything else. This stems from work conducted in 

the Americas on safe hospitals.(10)(11) 

 

The strategy also takes into account the fact that hospital construction is highly expensive and many 

countries do not have the resources to invest in physical strengthening of hospital infrastructure. As 

such there is also a high focus on maintaining the functionality of a hospital in times of disasters, 

enabling it to deliver essential and lifesaving health care services when they are most needed.(5)  
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Despite the need, preparedness work is often overlooked due to the limited funds available for disaster 

work (including response to disasters) in comparison to the need.(12)(13) Within this landscape, in order 

to ensure investment in preparedness, it is important to prove the “usefulness” of hospital 

preparedness. Efforts have been made to measure preparedness through various models, such as 

calculating the economic return on investment. Several studies conducted on this topic suggest that 

there is a significant amount of return on investment in hospital preparedness, although the studies are 

somewhat limited to a macro level perspective.(14)(15)(16)(17) Further work is ongoing to strengthen 

the methodology around this area. This includes efforts to include different types of hazards and their 

relation to the duration of benefits,(14) means to better align the concept of resilience with financial 

implications,(18) and an overall review of the international financing structure for preparedness and its 

effectiveness in achieving the desired outcomes in countries.(19) 

 

Preparedness work, however, is a complex procedure that cannot be measured only in economic terms 

but requires an in-depth view of different facets.(20) A comprehensive understanding of what the 

investment and return comprises in terms of hospital preparedness is needed, including how the 

different factors interact with each other to build the resilience of hospitals. It is also important to 

identify the indicators for measuring hospital preparedness for functioning in disasters in other words 

what the desired outcomes are from preparing hospitals for disasters. In addition, the actual 

measurement of preparedness can only truly be done in a response phase, by looking at whether the 

preparedness measures put in place were actually useful in ensuring the delivery of health care to the 

affected population. In this research, these elements are explored, within the context of a disaster that 

occurred in Nepal in 2015, following the large-scale earthquake that impacted more than 15 districts out 

of the 75 districts of Nepal. 
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Research on measuring hospital preparedness 

A review of existing research on measuring hospital preparedness was conducted to understand the 

existing knowledge and gaps in this area of study. First, several studies have been conducted to better 

understand the different facets of hospital preparedness by looking at its functions mainly within the 

overall health service delivery perspective. A few studies reviewed the question from the “continuity of 

services” perspective, looking at what aspects of preparedness are critical to ensure the hospital 

continues to stand and function in disaster situations.(21)(22) Other studies show that basic 

infrastructure and the availability of key “lifeline” facilities in hospital infrastructure, such as reliable 

sources of electricity and water, are critical to ensure the physical being and continuation of service 

provision of hospitals in disaster situations.(23)(24)(25)(26) This point was further reiterated in a study 

that showed the connection between structural and infrastructural safety and the need for 

organizational readiness at the same time for a comprehensive preparedness of health care facilities.(27) 

Another study reviewed the “connectivity” measures between existence of systems for managing 

disasters and the knowledge of health workers thereof to assess whether certain preparedness 

measures focusing on this could predict the outcomes in response.(9)  

 

These studies aimed to show the linkages between different facets of hospital preparedness and the 

importance of connecting these points together. However, the details of the different facets of hospital 

preparedness were not detailed in these studies, and each study focused on a part of hospital functions 

such as knowledge, infrastructure, and service provision rather than taking a comprehensive view of the 

entire system.  

 

Secondly, in terms of outcome measures and indicators for measuring hospital preparedness, several 

studies have tried to address this by looking specifically at whether the health workers and systems are 

ready to respond in disaster situations. Although the context of each study is different, they have come 

up with a comprehensive list of focus areas, which are remarkably similar.(28)(29)(30)(31)(32) They 
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include emergency services, human resources, training and drills, command systems, plans, security and 

supplies all being available to respond. The focus is on ensuring that hospitals can provide an adequate 

level of services that are fitting for the situation, under the assumption that, with the right resources 

and systems in place, the delivery of care will be adequate for response.(28)(29)(30)(31)(33) Another 

group of studies has approached this by looking at the different types of hazards hospitals have been 

exposed to and identifying the facets that have played a role in ensuring the hospital continues to 

function in these situations.(31)(34)(35)(36) A study on preparedness for terrorism showed that human 

resource factors played the biggest role in managing the risks arising from such events.(31) Most 

recently much literature exists on Ebola preparedness. A study of a hospital in Canada looked at the 

issues around critical care management, diagnosis and treatment, human resources, waste management, 

and contact tracing as some of the key aspects of hospital preparedness.(34) Another study in the U.S. 

addressed the perception of risks and knowledge in managing the risks of Ebola.(35) A similar study 

looked at the “willingness to report to duty” in case of an influenza pandemic in the US, which showed 

that training and other related preparedness measures are critical to influence health workers’ 

willingness to respond.(36) Another study even showed that willingness to report is linked more to 

personal safety (linked to type of disasters) rather than preparedness measures.(37) 

 

These studies have all identified lists of performance measures that are critical to ensuring the hospital 

continues to function in emergency situations. Despite these efforts, there is a lack of consistency in 

defining preparedness, which leads to difficulties in defining the appropriate measurements for 

measuring preparedness.(38) A literature review of tools for measuring bioterrorism preparedness 

showed that despite the abundance of tools, there is a lack of direction in how to measure preparedness 

or response outcomes.(38) There is also a lack of meta-data analysis for hospital preparedness measures 

in response in the peer-reviewed literature, based on the literature search conducted. Some theoretical 

measures exist but are limited in that they have not been fully tested in real-time disaster situations.(39) 
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Third, in terms of actual measurement of effectiveness of preparedness work, several studies have 

looked at this by evaluating preparedness work using different evaluation models.(7)(8) A RAND study 

on measuring emergency preparedness in general in the U.S. focused on the need to have “response 

reliability,” meaning the need to have a reliable system to allow the various plans, tools, stockpiles and 

other aspects of preparedness to work.(7) The main point of this study was that regardless of the 

number and variety of inputs to a preparedness mechanism, without the system to allow the inputs to 

function (reliability), preparedness would not translate into a desired response outcome. Another study 

addressed the need for inter-organizational coordination to ensure effective response. This study also 

looks at the need for a system of coordination and action for the elements of preparedness to work.(8) 

These two studies have the commonalities of looking at the process rather than the inputs of 

preparedness work. The two studies are based in the U.S. and neither explicitly states what the desired 

response outcomes are relative to the preparedness activities that have been conducted. 

 

Another group of studies has reviewed various tools to measure the effectiveness of hospital 

preparedness activities.(40)(41)(42)(43) A systematic review of tools used for assessing hospital 

preparedness showed that there was no comprehensive tool that is used for assessing all aspects of 

hospital preparedness. The tool that comes closest to this is the World Health Organization’s Hospital 

Safety Index.(40) Several other tools exist for measuring hospital preparedness drills,(41) emergency 

preparedness programs,(42) and public health capacity for emergency response.(43)  

 

Despite the relatively extensive research on evaluating preparedness measures, very little research 

exists on measuring preparedness in actual response.(13) For example, a surveillance of hospital 

preparedness in Japan looked at the level of adherence to specific preparedness regulations across 

hospitals to test their level of preparedness.(22) Other studies tried to define the different elements of 

preparedness through studies of hospitals where preparedness work had been done, but the studies 

were conducted in non-disaster situations.(28) These studies do not address whether such adherence 
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would actually be critical to ensure the hospitals can function in real disaster situations. Several studies 

look at prospective measures for testing preparedness through testing drills and exercises, and their 

effectiveness in terms of knowledge gained among the hospital staff on 

preparedness.(41)(42)(44)(45)(46) A different study looked at how decisions in simulated emergency 

situations could impact the overall facility’s functionality.(47) Another group of studies looked at the 

response and retrospectively identified certain preparedness measures that could have potentially 

improved the response. (25)(48) However, neither group of studies looks at the real linkages between 

preparedness and response outcomes. The limited literature that actually tested preparedness and/or 

the level of knowledge among hospital workers on preparedness measures in response was limited to 

very specific hazards such as the Ebola outbreak and response (34)(35)(49)(50), and specific aspects 

such as willingness to report in an earthquake situation.(51) One article on hospital resilience in the 

aftermath of hurricane Katrina does aim to look at which preparedness measure helped the 

response.(32) However, this and other literature does not aim to define preparedness in its 

comprehensive sense, but rather looks at it within the specific context of their study. 

 

In addition to the above points, the review showed additional limitations in terms of availability of 

literature in the following areas. First, most of the literature is based on activities conducted in 

developed countries such as the U.S. and Japan, where resources are relatively abundant and serious 

efforts have been put in place for hospital preparedness.(32)(52) This could be an important biasing 

factor, as preparedness is often underfunded, and in resource-poor settings it tends to be less 

prioritized than other more urgent developmental issues. There are several documents that compare 

the situation in developing countries to developed countries, ending with the need for emphasis on 

increasing the level of hospital preparedness in developing countries.(21)(53) A study of hospital 

preparedness in Jeddah showed that although the thinking around hospital preparedness exists in the 

form of tools and indicators, actual implementation in building capacity is weak.(21) A cross sectional 

analysis of disaster preparedness among nurses in the Asia Pacific showed that nurses had “low-to-
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moderate levels of disaster knowledge, skills and preparedness, wherein important gaps were 

identified”.(53) 

 

Second, the types of disasters addressed are focused on those that are of concern to the countries in 

which the studies were conducted, as such the focus is not comprehensive. As mentioned above, studies 

on preparedness, especially on hospital preparedness, focused heavily on specific hazards such as 

terrorism and, pandemics. (31)(34)(35). There is limited information on the effect of preparedness on 

response in and after natural disasters.(49) A study of learning from Hurricane Sandy in New York 

focused only on evacuation of intensive care units but not on the preparedness measures that may have 

been put in place prior to the event.(49)  

 

In short, this review showed that there is an increased interest in preparing hospitals to be able to cope 

with different types of hazards, with an emphasis on improving the hospitals’ ability to respond to an 

eventual outcome of a hazard. There are tools to identify whether the preparedness measures are 

adequate for the envisioned response. It is believed that the effectiveness of a preparedness program 

can only truly be tested in the case of a real disaster, but it is rare that one would find themself in a 

situation where it would be possible to see the impact of preparedness in real time disaster situations. 

This literature review shows very little evidence of evaluation of the effectiveness of preparedness work 

in real life disasters. This may be due to the fact that research is not often integrated into response 

efforts as such data are difficult to obtain. Also, the immediate lifesaving factor of response often 

hinders research efforts that may seem to hinder rather than help the response activities. 

 

Nonetheless, the literature review does continue to highlight the importance of hospital preparedness, 

and the need to continue to enhance the work in this area. The review also showed the gaps in evidence 

around the effectiveness of hospital preparedness work, especially in its measurement in real-time 
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disaster situations. This research aims to fill a corner of this gap by looking at hospital preparedness and 

its effectiveness in a real-life earthquake situation. 

 

Dissertation overview and objectives 

Nepal experienced a 7.8 Richter scale earthquake on 25 April 2015, followed by a 7.3 Richter scale 

earthquake on 12 May 2015. This resulted in more than 8,800 deaths and 22,000 injured.(54) 

 

This dissertation takes the opportunity produced by the tragic situation in Nepal to assess the 

effectiveness of preparedness in the health sector of Nepal, namely on efforts to ensure the 

functionality of hospitals in the face of a large-scale earthquake. Functionality in hospitals is defined in 

the Comprehensive Safe Hospital Framework as the ability to remain operational in disaster situations.(5) 

Different measures are needed to ensure the functionality of hospitals, which include “the safety of its 

buildings, critical systems and equipment, the availability of supplies, and the emergency and disaster 

management capacities of the hospital, particularly for response to and recovery from hazards or events 

which may occur”.(55) 

 

This dissertation sought to answer part of the following broad question: did preparedness work in 

responding to a disaster situation in a hospital setting? This question can be answered in different 

ways. In this dissertation the focus is on defining which aspects of preparedness do what they were 

intended to do in an actual disaster response situation.  

 

The overarching hypothesis underlying this research is as follows: 

Hospital preparedness will allow hospitals to provide necessary lifesaving services in disaster situations, 

which will ultimately have a positive impact on the lives of the disaster-affected population.  
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Several sub-hypotheses can be derived from this. This dissertation focuses on the first part of the main 

hypothesis, namely the link between preparedness and outcome in disaster response. For this aspect of 

the overarching hypothesis, three sub-hypotheses can be made.  

 

Sub-hypothesis 1:  

Measures for measuring the impact of hospital preparedness in achieving the desired response outcome 

are available. 

 

Sub-hypothesis 2:  

Different preparedness measures in hospitals will have different levels of influence in achieving the 

response outcomes.   

 

Sub-hypothesis 3:  

Hospital preparedness will require policies that can prioritize and focus on key preparedness measures 

to achieve the desired response outcomes. 

 

Preparedness is defined as “[t]he knowledge and capacities developed by governments, professional 

response and recovery organizations, communities and individuals to effectively anticipate, respond to, 

and recover from, the impacts of likely, imminent or current hazard events or conditions.”(1) In the 

context of hospital preparedness, the concept is best explained in the comprehensive safe hospital 

framework, which explains it as the means needed to ensure “hospitals continue to provide health-care 

services in times of emergencies and disasters”.(5) In this research, among the different phases of 

preparedness, preparedness for allowing a hospital to be able to respond to a disaster is the main focus. 

This is referred to as “readiness” in many aspects, which is a concept referring to “the ability to quickly 

and appropriately respond when required”.(1) Readiness links closely with concepts of resilience, risk 

reduction and recovery. Although it is tempting to look at all phases and see how the hospital 
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performed, as the majority of the focus around hospital functional preparedness in Nepal was on how 

the hospital will respond to the event of an earthquake, the focus of this research will be on readiness, 

with mentions for linkages with other phases as needed. 

 

 

 
Figure 1: Illustration of overall concept: Programmatic evaluation of the impact of hospital 

preparedness in response using Donabedian model on quality of interventions(56) 
 
 

In this dissertation, the Donabedian model on understanding the quality of health care(56) interventions 

is overlaid with a program evaluation approach as seen in Figure 1. Figure 1 depicts the overall frame of 

this approach. This shows that the “outcome” of the preparedness program will ultimately become the 

structure/input in response, as the results of the preparedness program such as trained health workers, 

strengthened health facilities and so forth will be ideally the basis from which the response will start. In 

other words, when a preparedness program is in place, the results of this program will ensure the 
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hospital starts from a different level responding to the disaster. The outcome of the response will help 

to achieve the overall impact. 

 

This concept is further scrutinized in this paper by looking at the preparedness program conducted in a 

hospital in Nepal before the 2015 earthquake, and seeing how the preparedness work (structure/input) 

has had an ultimate impact in achieving the desired outcome of the response. Figure 2 outlines the main 

concept of this research approach. This dissertation focuses on three key elements of preparedness 

(structure/input), namely operational readiness, patient care, and the resources allocated for the 

response. The relation between the preparedness inputs and the response outcomes (namely the 

response process) is measured to better understand the level of impact of the different elements of 

preparedness in achieving response outcomes. It also assesses whether additional aspects have 

impacted the results of the response. The findings are then discussed in a discussion paper with 

suggested policy implications.   

 

 
Figure 2: Conceptual Framework – preparedness measures, response outcomes, and their relations 

 
 

The following three manuscripts looked to address a sub-hypothesis each. Manuscript 1 looked to 

address sub-hypothesis 1. Sub-hypothesis 1 looks at measuring the outcomes of a hospital’s work in 



 14 

disaster situations, in relation to the preparedness measures put in place. There are a varying number of 

indicators used in the field to measure the response outcomes of hospitals in disaster situations. The 

comprehensive safe hospital framework defines it in 4 categories:(5) 

 to enable hospitals to continue to function and provide appropriate and sustained levels of 

health-care during and following disasters; 

 to protect health workers, patients and families; 

 to protect the physical integrity of hospital buildings, equipment and critical hospital systems; 

and 

 to make hospitals safe and resilient to future risks, including climate change. 

 

The framework, however, does not mention specific measures for these outcomes. An attempt to 

clearly identify the outcome measures for the success of hospital disaster management capacities in 

disaster situations is addressed in Chapter 2.  

  

Manuscript 2 took a statistical perspective to answer sub-hypothesis 2. Sub-hypothesis 2 attempts to 

identify key preparedness measures that have the most influence in achieving the desired outcomes in 

hospital response. The ideal manner would be a comparison of different hospitals. However, the lack in 

absolute number of hospitals where the same level of preparedness work has been implemented in 

Nepal prohibits this comparison. A review of one hospital and an in-depth analysis of the various factors 

of preparedness and their impact on the functioning of the hospital in disaster response will, however, 

allow us to better understand whether preparedness work did pay off in the case of the Nepal 

earthquake. 

 

Manuscript 3 looked to address sub-hypothesis 3. The third sub-hypothesis is based on the outcomes of 

the first two hypotheses, and attempts to verify that different levels of preparedness require different 

types of policies and interventions. In resource poor settings, it is important to prioritize interventions 
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depending on their impact and importance. Evidence to support such prioritization is key and the results 

of testing the first two sub-hypotheses highlighted some relevant information to show which 

interventions have the bigger impact in achieving the outcomes. A review of the various policy factors 

that influence preparedness and outcomes will help to provide direction for future work in this area. 

 

Assumptions for this research included the following: 

 The desired outcome of consistent hospital performance in disasters will lead to more lives 

saved and better health consequences for the disaster affected population. 

 Different aspects of disaster management capacities of a hospital will have different levels of 

impact on achieving the outcomes. 

 Other unintended human and skill and knowledge factors will have had an impact on the 

outcome. 

 

Implications for Policy and Practice  

The research sought to answer many questions that policy makers ask about preparedness work. First, 

the diversity in the levels of effectiveness of various preparedness efforts will have an impact on policies 

and strategies at both the national and hospital levels for preparedness in the future, as the study will 

identify which measures work better than others. This could guide the policies to focus on the most 

effective preparedness measures. 

 

Second, should the research suggest that preparedness actually does have a positive impact on hospital 

response, it could help to justify development of preparedness related policies and programs. As 

disasters are relatively rare, it is difficult to convince decision makers of the need and effectiveness of 

investing in preparedness. This research aimed to show that preparedness actually works to reduce 

mortality, thereby providing evidence to further justify investment to strengthen the same.   



 16 

 

In addition, as there is limited research linking preparedness with real disaster settings, this research 

sought to provide leads for future research on related areas. The methodology may be replicated in 

similar settings across various hospitals and health facility types to investigate the appropriateness and 

usefulness of various preparedness measures in place. This could ultimately lead to better guidance on 

preparedness work in health care facilities in the future.  

 

Conclusion 

This study provides an insight into a dimension of hospital preparedness and its impact on response. The 

study shows that some aspects of preparedness do indeed have an impact on how the hospital performs 

in an emergency. The results also highlight the possibility to measure impact of preparedness and the 

importance to do so in an actual response.  
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Manuscript 1. Identification of outcome measures for hospital performance in 

disaster response 

 

Abstract  

Introduction 

Preparing for a disaster is a concept that is applied widely in different sectors. Within the health sector, 

as hospitals form an important and expensive resource, much effort has been put in place to prepare 

hospitals for disasters. Measuring the true effectiveness of disaster preparedness can only be done in 

response, by measuring the impact of preparedness against the response outcome. In this chapter, the 

desired response outcome of hospitals in disaster situations is identified in order to give the 

measurements against which the effectiveness of preparedness can be verified. 

 

Method 

An integrative literature review was conducted of both peer reviewed as well as grey literature. The 

documents found were sorted against pre-identified search criteria that aimed to identify broad areas of 

response outcomes of hospitals.  

 

Result 

The search returned 22 documents that met the criteria. Five broad response outcome areas were 

identified from the 22 documents. These include service delivery, referral, evacuation and safety of 

patients and staff, access, and time factors.  

 

Discussion and Conclusion 

The search returned no documents that gave a clear-cut list of response outcome measures for hospitals. 

The five broad areas identified were categorized differently in various contexts, depending on the health 



 25 

concerns resulting from disasters, and the societal and health systems structure of the country in 

question. Nonetheless, there was a common consensus of the five areas identified as playing a key role 

in allowing the hospital to achieve the overall impact of saving lives in a disaster situation. Further work 

is needed to concretize these measures into indicators that can then be used to measure correlation 

between preparedness and response. Means of measuring the quality of the response is an area that 

needs further work.  

 

Background 

Disaster is defined as “[a] serious disruption of the functioning of a community or a society involving 

widespread human, material, economic or environmental losses and impacts, which exceeds the ability 

of the affected community or society to cope using its own resources”.(1) Disasters come in all shapes 

and forms, ranging from natural disasters to anthropogenic disasters. Over the years a greater number 

of disasters have occurred affecting a large number of people.(2) According to the world disaster report 

2014,(2) in between 2003-2013, there have been an average of 700 natural and human-induced 

disasters reported every year. An estimated over 200 million people are affected by disasters every year, 

including over 100,000 fatalities attributable to different types of natural disasters. 

 

The urge to reduce the number of deaths and morbidity from disasters has led to agencies putting in 

attention and resources to prepare for and protect against natural hazards.(3)(4) The population at large 

has learned lessons from disasters that they previously experienced and has put in efforts to increase 

the potential of survival and limit losses from such hazardous events through preparedness.(5) 

Preparedness is defined as “[t]he knowledge and capacities developed by governments, professional 

response and recovery organizations, communities and individuals to effectively anticipate, respond to, 

and recover from, the impacts of likely, imminent or current hazard events or conditions.”(1)  
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Preparedness work in the health sector involves diverse approaches. There are many different opinions 

on what aspects of the health sector should be prepared. Although there is no consolidated list or 

standard as of yet, it is generally agreed that it is important to consider all aspects of the health system 

including improving the safety and resilience of the hospitals and health care facilities that will deliver 

care in disaster situations, particularly those with mass casualties.(6) 

 

Hospitals form a core capacity within the health system. Hospitals play a critical role in disasters, as the 

main provider of services that can help to save lives in disaster situations.(6) As such, a core area for 

preparedness in the health sector has revolved around hospital preparedness to deal with the health 

consequences of disaster events.   

 

There have been many efforts to address the different facets of hospital preparedness. Recently the 

World Health Organization (WHO) led an effort to consolidate the concept of safe hospitals through a 

Comprehensive Safe Hospital Framework.(6) The framework shows the various functions of a hospital 

within a larger context and the target areas for improving the safety of hospitals. The WHO work focuses 

on both the physical building of a hospital as well as the service delivery aspects. The main focus for 

years has been on strengthening the physical aspects of a hospital based on the reasoning that, should a 

hospital collapse, this would have a higher negative impact on the hospital’s functionality and 

responsiveness than anything else. This stems from work conducted in the Americas on safe 

hospitals.(7)(8) 

 

The strategy also takes into account the fact that hospital construction is highly expensive and many 

countries do not have the resources to invest in physical strengthening of hospital infrastructure. As 

such there is also a high focus on maintaining the functionality of a hospital in times of disasters, 

enabling it to deliver essential and lifesaving health care services when they are most needed.(6)  
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Despite the need, preparedness work is often overlooked due, in large part, to the limited resources 

available for disaster work (including response to disasters) in comparison to the need.(9)(10) Within 

this landscape, in order to ensure investment in preparedness, it is important to prove the “usefulness” 

of hospital preparedness through measuring its functionality in disaster situations using consistent and 

reliable measures.  

 

The first step is to identify the measures for preparedness that can provide the overall picture. However, 

there has been limited work in identifying the measures for preparedness. What little work has been 

undertaken has been conducted sporadically, with little consistency in terms of what preparedness 

should entail.(11) Some have used economic modeling such as calculating the economic return on 

investment. Several studies conducted on this topic showed that there is a significant amount of return 

on investment in hospital preparedness, although the studies are somewhat limited to a macro level 

perspective.(12)(13)(14)(15) Others have looked to theoretical modeling and consideration of the issue 

to come up with a list of outcome measures.(16)(17)  

 

Despite such efforts, there is still a lack of consistency in terms of the measures as well as the level of 

measures to be considered. In this paper, an attempt is made to identify the outcome measures for 

hospitals in response in disaster situations. Knowing the desired outcomes of hospital response will 

allow for an initiation of a discussion around whether preparedness measures were actually conducive 

to achieving the desired response outcomes.  

 

Donabedian describes the process of determining the outcome in the model of understanding quality of 

health care.(18) By overlaying this approach with a program evaluation approach, it is possible to show 

the flow towards an outcome using inputs/structures through a process of activation and 

implementation. In order to identify the response outcomes and their link to preparedness, it is 

important to see how preparedness links logically to the response outcome. An attempt has been made 
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measure. Within the scope of this paper, structure, process and outcome measures follow a modified 

version of the definitions by Rådestad as follows:(16)  

 

 Structure measures: Availability of key resources for allowing the work to proceed. In the 

preparedness phase this could include staff, tools and other resources. In response, the 

structure measures would be the outcomes of the preparedness phase, such as the trained staff, 

response plans, and stockpiles procured for response. 

 

 Process measures: Activities or processes using the structures put in place for disasters. In the 

preparedness phase this involves the training activities, planning processes, and procurement of 

resources. In response, this would involve the information generation and sharing process, 

activation of coordination process for movement of patients, and so forth.  

 

 Outcome measures: The immediate result of implementing processes. In preparedness, this 

would include trained staff, response plan developed and stockpiles in place. In the response 

phase, this would include various immediate results of the processes implemented for response. 

 

This study will define the outcome measures of the response phase, for hospitals when responding to a 

disaster. The area of focus is the part highlighted in the red box in Figure 1. It does not aim to identify 

structure and process measures as this would be beyond the scope of this research. The outcome 

measure in the preparedness phase will also not be considered, as these measures will be considered as 

“structure” measures of the response phase within this overall flow. Other measures not pertaining to a 

hospital response will also not be considered within this research, although a similar model may be used 

for conceptualizing other types of measures. 
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Methodology  

An integrative literature review was conducted to identify the outcome measures used for hospital 

disaster response. The literature review aimed to identify the key functions for hospitals to fulfill in 

order to provide adequate response in disaster situations. Adequate response is defined as the response 

that fits the need and expectations of hospitals to provide the necessary health services in a disaster 

situation.  

 

The literature review aimed to answer questions on the roles a hospital plays in disaster situations and 

the measures used to assess the performance. The reason for reviewing roles is because the expected 

role of a hospital in response could define the measure against which the hospital’s performance could 

be evaluated.(6) Although slightly different in nature, the indicators for measuring a hospital 

performance were also reviewed as part of this literature review as the indicators would give a good 

indication of the expected outcome of a hospital’s performance in disaster situations. 

 

Hospitals can be defined in many ways. The Safe Hospital Framework defines hospital as all types of 

health facilities including “health centres, laboratories, clinics (including those that provide prevention 

services and health promotion), small and medium-sized hospitals, and referral hospitals”.(6) The WHO 

defines hospitals as “health care institutions that have an organized medical and other professional staff, 

and inpatient facilities, and deliver medical, nursing and related services 24 hours per day, 7 days per 

week”.(19) In this paper a mixture of the two definitions has been used to define a hospital as a physical 

space that has the necessary medical and professional staff with capacity to deliver medical services to 

the affected population. To this end, laboratories, blood banks and other supporting structures have not 

been considered as part of this research. Considerations around the more general health response 

without referring directly to a hospital have also been removed from this review. 
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Hospital roles in disasters and their measures were reviewed by looking at and comparing expected 

roles of hospitals defined as part of preparedness and the actual role played by a hospital and the 

expectations of hospitals defined through review of the responses to disaster situations. In recognition 

of the fact that response measures may be identified in the preparedness phase as an indicator or 

objective of the preparedness work, the preparedness literature were included as part of the first 

literature search and review. The preparedness phase literature were used to validate response phase 

outcome measures, in their inclusion of expected roles for hospitals to play in response, based on the 

preparedness put in place.  

 

The documents were categorized into either “response” documents or “preparedness” documents 

based on the phases in which the roles and measures were reviewed. The literature review then looked 

for explicitly mentioned outcome measures and roles. Outcome measures that were alluded to as part 

of the research without being explicitly explained or explored have been excluded.  

 

Within this literature review, only the elements that allow a hospital to deliver health services in 

responding to a disaster were reviewed. Structural and non-structural elements pertaining to a 

hospital’s buildings were not reviewed, as this requires a different set of expertise to review these 

aspects. 

 

Inclusion Criteria 

1. Subject of study: The following criteria were used in a step-wise approach for selecting the 

literature: 

a. Focus on disaster, an event that goes beyond the capacity of the local system to respond(1) 

b. Focus on hospital response measures, including those identified in preparedness literature 

if applicable 

c. Outcome measures and roles for hospital response in disaster situations described  
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2. Language of papers: English as the language in which the papers were written, and those that 

have been translated and published in English. 

3. Time Period: No limit was put on the time period, due mainly to the overall lack of literature. 

The review returned literature written between 1982 and 2016. 

4. Dates of search: July 1 to August 20, 2016 

5. Type of research reports: peer reviewed research articles and abstracts, non-published reports 

and operational documents including situation reports  

 

Search strategy  

Five search methods were used to identify the literature, during the period identified above. The search 

method was kept wide enough to allow for identification of relevant grey literature. The search strategy, 

including the databases used for the search, were directed by guidance from technical experts, and 

further refined through a preliminary search.  

 

1. Electronic database searches: PubMed, Medline, and Web of Science databases were searched 

for peer reviewed literature, using a combination of select search words. For grey literature, the 

New York Academy of Medicine Grey Literature Report (www.greylit.org), Open Grey 

(www.opengrey.eu), DESASTRES, and the Trip Database were searched. 

2. Ancestry searching: The reference lists of identified literature were reviewed to search for 

relevant documents. 

3. Hand-searching: Select journals that returned a large number of articles for the searches 

(Disaster Medicine and Public Health Preparedness; Prehospital and Disaster Medicine) were 

searched for further related articles.  

4. Suggested documents by reference management applications: PubMed and Mendeley reference 

manager both provided suggested documents based on the searches conducted. Those 

recommendations made during the search period were reviewed and some papers included. 

http://www.greylit.org/
http://www.opengrey.eu/
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5. Internet searching: Google Scholar was used for both peer reviewed and grey literature. The 

same search words were used as with the database searches. Specific websites were visited for 

operational literature: Global Health Cluster webpage; Reliefweb; WHO website.  

 

Search terms 

For the online literature review using databases, a combination of the following search terms was used: 

Hospital, disaster, emergency, response, preparedness, readiness, outcome, measure, indicator, role. 

The search terms were identified upon discussion with technical experts including a librarian, and based 

on a preliminary search. 

 

The preliminary searches showed that different terms were used to describe “outcome measures”, as 

such the relevant words – effectiveness, performance, competencies – were included in the 

combination of search terms.  

 

Article Review Protocol 

Screening 

The search findings were screened using the 3-stage process as used by Chaffee in a literature 

review.(20) First, the titles of the articles were reviewed to gauge the relevance of the document to the 

topic in consideration. This resulted in many documents being discarded as some of the search words 

could have different meanings in different contexts. For example, the word “emergency” is used to 

describe the event that is under question, but it is also used to describe emergency procedures, and 

emergency operations in hospital settings that are used in non-disaster settings. Such documents were 

excluded from this review.  

 

Next, the abstracts of the selected documents were reviewed to determine the relevance of the topics 

discussed in the document. The selection criteria listed above were used as the main guide in this 
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process, with a special focus on the measures for hospital performance that were either explicitly or 

implicitly mentioned. Those abstracts that did not have any response outcome measures either explicitly 

or implicitly listed, or were not focused on hospitals specifically were excluded from the review. 

 

Third, the full text of the screened articles was reviewed. The documents included in this stage were 

synthesized by type of measures used based on the Donabedian model described above,(21) its implicit 

or explicit state, disaster phase (preparedness vs. response) and type of literature. 

 

Quality of Literature 

In this literature review, due to the diverse nature of the type of literature reviewed, limited consensus 

on the outcome measures for hospital performance in disasters, non-clinical setting of much of the 

literature, and the narrative formats of many of the documents, it is difficult to apply one common 

standard for assessing the quality of the literature.(22) In order to overcome this, extensive detail on the 

types of literature included in this research has been provided. The types of literature have been 

identified to show whether it was an original research, case study, or a conceptual piece of work (Table 

1). Information used for this research was classified also into derived or explicit categories to show 

where derivative information was used to support the discussions made. 

 

Despite the difficulties, an attempt has been made to understand the quality of descriptive and 

qualitative literature using the Cochrane method.(23) In the Cochrane model, the four areas of quality 

that are normally used for quantitative analysis(20) have been matched to similar measures for 

quantitative and descriptive analysis methods. Internal validity is replaced by credibility, generalizability 

with transferability, reliability with dependability, and objectivity with confirmability. The factors are 

further described in Table 3. 

 

The review of qualitative and descriptive analysis papers is described in Table 2. 
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Justification for Inclusion of Grey Literature 

Grey literature is defined as “information produced on all levels of government, academia, business and 

industry in electronic and print formats not controlled by commercial publishing" ie. where publishing is 

not the primary activity of the producing body.” (ICGL Luxembourg definition, 1997 – Expanded in New 

York, 2004). Grey literature is often difficult to find as not much of it is properly catalogued and the type 

of literature can be extremely broad.(20) However, in a world with increasing diversity in terms of how 

knowledge is stored and expressed, grey literature can give access to a large amount of information and 

experiential evidence, especially in situations such as disasters where the scientific collection and 

documentation of evidence may not always be possible and/or available.(25) This is also the case for 

answering the question for this paper, as the roles of hospitals in disasters are often expressed through 

media articles, situation reports, and after action reviews or lessons learned papers that are not 

published in peer reviewed journals of standing. Nonetheless this provides valuable information that can 

be built upon for future research in this area of work.(20)  

 

Grey literature reviewed for this paper includes operational documents, presentations, websites, and 

other relevant published, but not peer reviewed literature. These also included books, personal 

comments on certain events, after action reviews, program evaluation reports, and white papers 

presented at meetings or used as a document to justify projects.  

 

Results 

The web-based database search returned 225 documents.  

 

Of the 225 documents, 22 documents explicitly identified expected roles or outcome measures of 

hospital response in disaster situations. The documents were published between 1982 and 2016 and 
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were written on specific aspects of response in 10 countries. Nine documents looked at cases in the US, 

while the others were divided across 9 other countries (China [2], Costa Rica, Israel, Japan, Netherlands, 

New Zealand, Sweden [2], Taiwan, and Thailand). The range of disasters reviewed or premised was also 

wide, from natural disasters (earthquake, hurricane), to an airplane crash, bomb attacks, and an all 

hazards approach. See figure 2 for the search schema. 

 

 

Eighteen documents were research findings from recent disasters and the health sector or hospital’s 

performance during the response. The remaining 4 documents included theoretical derivation of 

outcome measures based on modeling, projection or Delphi techniques.(16)(17)(26)(27)(28) (See Table 

1) 

 

A search for systematic reviews on disaster response outcome measures for hospitals showed that there 

were no systematic reviews conducted on this topic. It confirmed the results of this review which 

showed that there is very diverse and dispersed information on what the role of hospitals is but no 

literature that took a systematic definition of the outcome measures for measuring the role of hospitals 

in disaster response. 

 

Quality  

The quality review of the documents showed that in general all documents were found to have high 

credibility, transferability and dependability. Confirmability is less apparent with many of the documents 

not revealing the author information or perspective, and other information to show the neutrality of the 

data handled. This may be due to the fact that in many of the response documents the researchers were 

those closely involved with the disaster response,(29) especially in the case studies.(30)(31)(32) 

 

Key Findings 
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The diversity of documents found has resulted in many limitations in analyzing and extracting outcome 

measures. The limitations arising from this will be discussed further on in the paper. Despite this, there 

were some common crosscutting themes that were identified as the role of hospitals or the expected 

outcomes from hospital response. These can be largely classified into five categories.  

 Service delivery  

 Referral  

 Evacuation and safety of patients and staff 

 Access  

 Time  

 

The most cited role and measure of hospitals in response was the availability of appropriate levels and 

types of medical services in disaster situations with 16 documents citing this measure. This was followed 

by the ability to evacuate patients and staff for their safety in hazardous situations and access to 

facilities (9 documents each), and the time to response (8 documents). Referral followed with 4 citations. 

(See Table 4 and Figure 4) 

 

Each of the outcomes identified are further elaborated as follows. 

1. Service delivery 

Service delivery is considered one of the major roles of a hospital in response. Service delivery 

encapsulates multiple dimensions as was explained in different ways in the literature. Much of the 

literature described the overall need to cope with an increase in the number of patients in responding to 

a disaster situation as a critical role of hospitals. This was particularly the case for those hospitals that 

were the first-line hospitals for receiving patients during the response to a disaster event. Farmer et al 

indicated that “during the period immediately following a large casualty-generating disaster, the 

hospital predominantly evolves to become an expanded critical care unit”.(29) This was further 

supported by Rodriguez et al who noted that “these hospitals also had to make the necessary 
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arrangements to cope with the increasing number of patients, which exceeded their normal carrying 

capacity” during the response to Hurricane Katrina in the US.(33) The need to increase capacity to 

deliver services to an extraordinary number and type of patients was also noted during the 2004 Indian 

Ocean tsunami response in Thailand where front line hospitals in the affected area had to be quickly 

reinforced with additional capacity to enable them to fulfill this role.(34) Other literature duly noted this 

need for hospitals to have expandable capacity in place to deal with mass casualty 

incidents.(27)(30)(35)(36)  In the Netherlands a hospital was even built and designed precisely for this 

purpose, to ensure that a hospital is available to deal with the extra burden and cases of patients in 

disaster situations.(27)  

 

Some literature also discussed the need for hospitals that were the secondary recipients of patients who 

had been triaged from disaster sites for further care to be ready, and have the capacity to deal with 

these patients who were an addition to the everyday caseload, generally referred to as surge capacity. 

Lai et al describes this saying that “adequate numbers of critical care beds should be available for the 

transfer of patients from disaster-impacted hospitals”.(38) A hospital designed for managing mass 

casualty incidents in the Netherlands also saw its role as both a first-line recipient as well as the referral 

center for patients needing additional care.(27) 

 

A second type of service delivery addressed the need for service delivery to not only the disaster-

affected population but also those who were receiving care in the hospitals at the time of the event. 

Many documents saw the need for continued care of such patients as a critical role of hospitals. Bissell 

et al discussed the functions of a temporary “tent hospital” for which one of the critical functions was 

the “continued care of evacuated in-patients”.(39) Movement of patients in order to allow for freeing of 

space in the first level receiving hospitals or in case the hospitals were rendered non-functional due to 

the event were measures that were taken in order to ultimately ensure the continuation of care for 

patients.(31)(35)(40) Movement of patients as a measure of preparedness for a predictable event was 
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also considered a key element of a hospital’s role in disasters.(38) This links with the issue around 

evacuation, which was also identified as a key role in itself. Evacuation will be discussed further in the 

next section. 

 

The issues around continuation of care are linked to the need for expansion and reorganization of space 

for critical care treatment. Maxwell describes how the hospital utilized pre-identified space for 

expanding the service delivery space of the hospital for treatment of up to 5,000 more patients.(37) 

Farmer et al and Lei et al describe the reorganization of space in the hospital into “an expanded critical 

care unit” following a disaster situation.(29)(30)  Sometimes patients had to be referred or evacuated 

out (to be discussed further below) to make room for an additional influx of patients.(32)  

 

The use of incoming medical teams or support in human resource and supplies was considered as 

another means of ensuring the delivery of critical services. This refers to the definition of hospitals as 

mentioned above in this paper, as well as the access factors. Several papers found that the availability of 

service delivery mechanisms in the form of a structure (both stable and temporary), human resources, 

and supplies, were critical to ensure delivery of health care services to the affected population and this 

is critical to ensure the hospital has this capacity in place through inputting of additional 

resources.(29)(31)(34)(39)  

 

Some reviews also noted the need for specific types of health care to be delivered in hospitals following 

disasters. These papers were linked to specific types of injuries sustained in particular hazards such as 

the need for dental care for facial injuries in earthquakes(41) and support for gynecologic oncology 

needs.(28) Many other papers also discussed the need for certain types of health services following 

specific hazards to manage the injuries and health impact arising from such hazards.(42)(43)(44) As 

these documents focused on general health services rather than the specific roles of hospitals, they 
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were excluded from this review. It is nonetheless important to note the need for specialized care in 

hospitals for specific hazards. 

 

2. Referral 

Referral of patients to appropriate levels of care was also seen as a critical role for hospitals to play 

within the overall health system response to a disaster situation. This approach looked not only at 

hospitals as individual entities unto themselves but also the hospital as a player within the overall health 

systems response.(6)  

 

The actual act of a hospital referring a patient can be considered as a process measure. However, within 

the overall health system, the number of referred patients denotes an outcome measure that can show 

the overall functionality of the health system and the performance of different levels of hospitals within 

the health system. Rådestad, in an attempt to define indicators for measuring disaster medical response, 

found that “time point for the first referral of patients to the receiving health care facilities (referral 

key)”; this was one of the key indicators for measuring the management aspect of the medical 

system.(16)  

 

This was also supported by the fact that a substantial body of documents found through this literature 

review saw referral as a major point of performance for hospitals. This was most apparent in reviews of 

performance of hospitals at the site of the disaster event.(32)(34)(39) Lei et al considered proper 

referral as a key measure of the performance of those hospitals that were not at the site of the disaster 

but were enrolled to support the response as the receiving hospital for the referred cases.(30) 

 

3. Evacuation and safety of patients and staff  
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An important factor underlining the response and preparedness dialogues was the need for evacuation 

of patients and staff to ensure their safety and security. This takes into account the wider role a hospital 

plays beyond the delivery of medical services to protecting its assets and patients.(6)  

 

The literature reviewed discussed both the pre-event evacuation of patients and staff to protect them 

from potential hazard as well as the post-event evacuation for safety and security measures. The types 

of hazards that allowed for evacuation prior to the event included those for predictable hazards such as 

nuclear incidents, where the hospital was in danger of being contaminated by incoming patients,(37) 

bomb threats at the hospital,(45) and hurricanes.(40)(46) In hazards that are more difficult to predict 

but that can damage health facilities or critical infrastructure of the facilities, evacuation was considered 

as a means for preventing additional injuries and deaths arising from these damages. Such cases were 

documented mainly following earthquakes, where patients were evacuated to nearby hospitals that 

were not damaged for continuation of treatment and safety.(32)(38)(47) Others involved hurricanes(33) 

and tsunami.(31) 

 

4. Access 

Access to hospitals is a major factor following disasters. It is often assumed that once a facility stands, 

the hospital will be able to deliver services. However, there can be many barriers to accessing hospitals 

including blocked roads, facilities damaged, unavailability of health workers and resources, lack of funds 

both at the hospital and the user ends, and so forth.(48) Within this review, some of the documents 

alluded to the lack of accessibility due to damage of facilities(47) while others showed solutions for 

making hospital care accessible to affected populations. This included the provision of care through field 

hospitals(39) and mobile clinics(29)(31) as an attempt to bring hospital care to those affected. Additional 

measures included evacuation of patients from main response hospitals to make room for additional 

patients,(30)(32)(35)(38) and setting up on-site triaging mechanisms to allow rapid and efficient 

movement of patients to the right hospital.(34)    
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5. Time 

Time to response was a theme that came up repeatedly as a key performance factor for hospitals in 

response. “Time” was portrayed differently in the documents found. Some papers discussed the general 

time to response, including time to activation of operations. Simpson, in an attempt to develop Disaster 

Preparedness Index and Resiliency Index, saw time to response as a critical factor for measuring hospital 

performance.(26) Marres et al and Bloch et al shared this view, seeing time to response as an overall 

important factor for hospitals to provide the necessary medical care to those needing immediate care in 

the aftermath of a disaster.(27)(35)  

 

Others looked more in detail at the time factor, and listed several elements of time that should be of 

priority consideration in measuring response. These included time to evacuation of patients and staff 

especially in view of a potential hazard,(35)(46) time to declaration of an incident by the hospital 

authority and the time to distribution of patients for reorganization of space,(49) and time to 

establishing “medical management coordination at receiving hospital”.(16) Paul et al measured patient 

waiting time as a means to understand the hospitals’ time to responding to the medical need of each 

individual patient.(17) 

 

Discussion 

Overlapping areas of the defined outcome measures 

The literature review shows that outcome measures for hospital response to disasters is not a one-

dimensional topic that can be easily defined. It requires reviews from several dimensions, taking into 

account types of hazards, types of health concerns resulting from the disasters, the economic 

development of the country and the health system structure of the country or region.  
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This complexity is also evident in the overlaps among the different outcome measures illustrated above. 

Several of these measures are either inter-linked with each other or overlapping. For example, time is a 

crosscutting factor across all facets, and how it is portrayed can make it either a standalone outcome 

measure or a process measure to achieving the outcome. In the description of the response to the 

earthquake in Christchurch, New Zealand, Ardagh et al use time as a process factor to securing the space 

for delivery of services to the earthquake victims.(32) 

 

Referral is also an outcome measure that can be considered as part of the service delivery measure, as it 

can be considered as a means to reaching the right level of services. In this same stream of thought, 

access can be considered as a means to reaching the services. Access can also be linked to time (time to 

accessing the services(17)) and referral (accessing the right level of care).(32)(34)  

 

Structure versus Process versus Outcome measures 

The initial review of the literature showed a predominantly higher number of papers focused on 

structure or process measures rather than outcome measures. This is shown by the fact that of the 225 

documents identified, only 22 were found to have some relevant outcome measures identified for 

hospitals in response.  

 

Although the focus was different, the means to achieving the outcome measures are often reliant on the 

structure and process measures for them to function.(50) In many cases, the outcome measures were 

illustrated through the availability of structures.  

 

For example, to allow the hospital to provide services, there is a definite need for staff, stuff (resources) 

and structure (termed the 3Ss).(51)(52) To deliver health care services, especially for very specific types 

of health care (such as dental care for facial injuries(41)), this requires a specific type of health 

workforce with specific skillsets for it to be successful.(26)(27)(38)(53) These documents did not all 
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make the final list of chosen literature for review as they did not discuss or mention any outcome 

measures for hospital response and dwelled mostly on the structure measures. Nonetheless, the 

documents stress the need for the structure measures to be in place for the hospital to respond in 

disasters, which is translated as having the means to provide the right type of services. As such, 

although the focus is on the structure, these papers do approach the concept of an outcome measure 

from a different angle. 

 

A similar aspect can be seen for process measures. Continued functionality of the hospital in delivering 

services, a process measure, is key to ensure the hospital is able to delivery critical medical services.(54) 

The act of coordination (process measure) is critical to ensure that referrals and evacuations are 

conducted successfully.(55)(56)(57)  

 

As such, when discussing outcome indicators, it is important to discuss both structure and process 

indicators together to have an integrated picture of the flow between the three dimensions. 

 

Quality as an Outcome measure 

One of the key issues with the outcome measures identified here is the lack of insight into the quality 

aspect of the response. Quality is in general overlooked in response where the focus is put heavily on 

the actual presence of certain elements (as shown in the list of outcome measures above) rather than 

looking to see whether the interventions were of the right level of quality or not. This is similar to the 

case in “normal” emergency rooms (58) where measuring quality is an additional step needed for the 

routine measurement of performance.(59) Measuring quality of health care is in general difficult, and 

the definition of quality is also not coherent among the various health areas. Lack of measures for 

quality in the response will leave a big gap in understanding any causal linkages between response 

outcomes and achieving the impact goals of the response.  
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Quality aspects are somewhat addressed in the preparedness phase where the need for training and 

planning within the preparedness phase is often cited to be needed to ensure the quality of the 

response.(52)(60) This is further elaborated in McCabe et al’s framework of “ready, willing and able”, 

which attempted to capture the human elements around preparedness and response in general in 

disaster situations.(61) McCabe et al argue that only when the three elements are present can health 

workers respond effectively. Although this paper does not directly address quality issues, it does allude 

to quality of response by ensuring effectiveness of health workers’ response actions. This does 

compensate to a degree for the lack of quality assurance measures in the response, as long as the 

linkages between the preparedness measures and response outcomes can be clearly identified. 

However, the lack of a systematic review of the linkages between preparedness and response makes it 

difficult to rationalize using this argument only. Also, the fact that other factors may influence response 

aside from preparedness work (as showcased in many of the papers on willingness to report to work in 

disaster situations) makes this type of claim to quality even more dubious. As such, further research 

would be needed to ensure the quality of the response mechanisms can be accounted for in evaluating 

the hospital’s response to disasters and their impact on achieving the overall goal of saving lives and 

reducing excess morbidity (Figure 1). 

 

Deriving Indicators from Outcome measures 

One of the original aims of this research was to derive indicators from outcome measures. Setting 

indicators is a complex process that requires additional research and methodical review by 

experts.(16)(26) The broad claims to the outcome measures listed above, and the lack of a substantial 

body of data on this topic has made it impossible to derive standard indicators for measuring the 

outcome of hospital response to disasters. This is an area of work for future research, which will allow 

for better evaluation of hospital response as well as further work in showing linkages between 

preparedness, response, and the overall impact.  
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Outcome measures in the different types of documents reviewed 

The literature reviewed here yielded largely three types of documents. First were those that looked at 

preparedness measures and projected the role of hospitals through simulation exercises (none of these 

were used for this literature review as they did not meet the selection criteria), the second looked at 

preparedness through a more theoretical perspective using modeling techniques,(16)(17)(26)(27)(28) 

and the third reviewed the response of hospitals to various types of disasters taking a retrospective look 

at the role hospitals played.(29)(30)(31)(32)(33)(34)(35)(36)(37)(38)(39)(40)(41)(49)(45)(46)(47)        

 

All three types of documents showed similarity in that all agreed that there was a specific and important 

role for hospitals to play in order to effectively respond to different types of hazards. However, there 

were also many differences shown among the three types of documents reviewed. The differences 

could be due to the fact that the perspectives of those writing the documents are different. (See Figure 

4) 

 

For the response documents, the authors were mainly evaluating the performance of the hospital or 

health sector’s medical response. As such, the outcome measures described are those that are focused 

on actual operations or gaps that were perceived through the reviews. Even here differences exist 

depending on whether they are looking at a hospital or the health sector in general. For those looking at 

a hospital(34)(37)(38)(40)(45)(46)(47)(62), the operational aspects of a hospital’s response were of 

particular interest resulting in reviews of the process and structural aspects of a response that will go to 

serve specific outcomes expected of hospitals in response. On the other hand, those looking at the 

health sector response in general looked more at the role a hospital faces in the overall 

response(29)(30)(31)(32)(35)(36)(39)(49)(63)(64). This led to the reviewers taking a higher-level view of 

a hospital’s role in response, leading to outcome measures that were more general and crosscutting. 
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In the preparedness documents, many of the documents took a theoretical viewpoint where modeling 

was done to look at how to measure both preparedness and response outcomes of a hospital. In other 

cases the authors aimed to measure the preparedness of a hospital using various measuring tools. In 

both cases the expected role of a hospital in response as an outcome was more generally described, 

leading to most of the outcome measures being explicitly stated. However, as these were focusing on a 

projected look at the role of a hospital, it lacked much of the contextual aspect of a response, such as 

access to health care, which was assumed in most of the preparedness documents as being a given 

factor. The documents seemed to rationalize that if there is a hospital with preparedness measures in 

place, then it could be assumed that the fact these hospitals exist means that there are hospitals that 

are accessible.  

 

Such differences can be a result of the disconnect between the work and research into preparedness 

and response, and the need to further link the two phases.   

 

Limitations of research 

This research has several limitations, many of which have been mentioned in the specific context. . First, 

there is as yet limited literature that looks systematically at defining outcome indicators for hospitals in 

response. As such, the overarching themes that are listed in this document are the result of identifying 

common themes running through a diverse array of documents and not a systematic review of existing 

work on this topic.  

 

Second, the literature reviewed here is diverse in its nature and inconsistent in approaches to the topic. 

The papers range from peer-reviewed literature of specific surveys conducted, lessons-learned 

documents from certain disasters, to documentation of theoretical elaborations on the topic. The topics 

are not equally distributed in terms of the different hazards covered, and the magnitude of the impact 

on health from different hazards. The health systems background of the countries covered in the 
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literature including its legal standards for hospital preparedness and requirements is also skewed to 

mostly the developed country settings. Even within this group there is variation in the types of health 

systems which makes it hard to compare. Different types of hazards can generate different types of 

response (some aspects of which have been illustrated above already), and result in different types of 

health outcomes that may require a specified response. Also, the level of development of the country in 

question, and the types of health systems in place could also require different types of response 

mechanisms and outcomes related to them. As such, the various aspects identified are not generalizable 

across different countries and settings. 

 

One way of overcoming this would be to seek commonalities within different categories individually. 

However, for each type of hazard, health system or health outcome, there is lack of  a literature mass to 

allow for generalization of the findings across different settings. That is one of the major reasons why 

this review was unable to identify specific measures or indicators but resulted in a general overview of 

cross cutting themes that could be identified as a general outcome measure for hospital response. 

Additional documentation and research would be needed to fully understand the specific outcome 

measures that can be used in specific settings.  

 

Third, due to the limited representative nature of the literature found, it is difficult to prioritize the 

measures identified. The outcome measures are a listing of common themes identified in the 22 

documents. A more rigorous vetting and consultation process would be needed to have a more 

comprehensive and prioritized list of outcome measures.  

 

Fourth, the literature found limited information on chronic disasters, especially conflict settings. This 

impacts the representation nature of the list of outcome measures identified, as there is no evidence to 

show that these measures can also be applied to hospitals in conflict settings. Some operational 

documents did infer to such measures, but this research was unable to identify any documents that 
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specifically addressed this topic within a conflict setting. Again additional documentation and research 

would be needed to complement the list for hospitals functioning in such situations.  

 

Lastly, the loose use of several key words even in peer reviewed literature, including hospital, disaster, 

preparedness and response, may have resulted in several documents missing from this current search. 

Attempts were made to rectify this contextual limitation through clearly defining the context in which 

these words are used in this paper, but it does not completely negate the fact that some relevant papers 

may not have been included as part of this literature review. An attempt to identify clear definitions 

from academia of these words for future publications could help to rectify this issue. 

 

Conclusion 

Hospitals are an essential asset to society, especially in disaster situations where they are absolutely 

critical to perform life saving duties. Despite the growing interest in preparing hospitals to manage such 

circumstances, there is still limited literature and research on identifying whether such preparedness 

measures have a direct impact on achieving the desired results in response situations. 

 

In this paper, an attempt was made to identify outcome measures for hospitals’ performance in 

responding to disasters. Such measures would be critical not only to guide the preparedness and 

response work of hospitals in disasters, but also to give a platform based on which the linkages between 

preparedness and response outcomes can be tested and reviewed. This would allow for a better 

understanding of which preparedness aspects work best in achieving the desired outcome in response, 

based on which hospitals can prioritize their interventions accordingly.  

 

This research has allowed for listing general outcome measures that cut across the different literature 

found. However, the research also revealed the general lack of literature and research in this field. In 

view of the importance and the secondary effects of such listing, further research in this area would be 
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needed. The aim would be to have a consensus and evidence-informed listing of outcome measures for 

evaluating hospital performance in response, based on the preparedness work that had been 

implemented. 
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Tables and Figures  
Table 1: Literature Reviewed (n=22) 
 

Author Title Year Type of research Study Purpose 

Maxwell, C (37) Hospital Organizational 
Response to the Nuclear 
Accident at Three Mile Island: 
Implications for Future- 
Oriented Disaster Planning 

1982 Original research To review “hospital organizational response to the nuclear accident at 
Three Mile Island” 

Bissell, RA et al 
(39) 

Post-Preparedness Medical 
Disaster Response in Costa 
Rica 

1994 Original research To test the hypothesis that “Costa Rica's concentrated work in 
disaster preparedness would result in significantly better 
management of the disaster response than was evident in earlier 
disasters in Guatemala and Nicaragua, where disaster preparedness 
largely was absent” 

Martchenke, J et 
al (47) 

Hospital Disaster Operations 
During the 1989 Loma Prieta 
Earthquake 

1994 Case study To study “hospital disaster operations following a major United States 
disaster” 

Lai, TI et al (38) Strategies of Disaster 
Response in the Health Care 
System for Tropical Cyclones: 
Experience Following 
Typhoon Nari in Taipei City 

2003 Original research To document “lessons learned from the health care response to 
typhoon Nari in Taiwan” 

Augustine, J et al 
(45) 

Evacuation of a Rural 
Community Hospital: Lessons 
Learned From an Unplanned 
Event 

2005 Case study To discuss “pertinent strategies and considerations involved in the 
planning and execution of a rural hospital evacuation” 

Farmer, JC et al 
(29) 

Providing critical care during 
a disaster: The interface 
between disaster response 
agencies and hospitals 

2006 Conceptual To identify “shortfall areas in current hospital disaster preparedness” 
and suggest way forward” 

Rodríguez, H et al 
(33) 

Hurricane Katrina and the 
healthcare infrastructure: A 

2006 Original research To document how “hospitals prepared for, responded to, and coped 
with Katrina”. 
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focus on disaster 
preparedness, response, and 
resiliency. 

Leiba, A et al (34) Response of Thai hospitals to 
the tsunami disaster. 

2006 Original research To learn about the “medical response of the Thai hospitals to ‘the 
tsunami’and to establish guidelines that will help hospitals prepare for 
future disasters” 

Bloch, YH et al 
(35) 

Distribution of casualties in a 
mass-casualty incident with 
three local hospitals in the 
periphery of a densely 
populated area: lessons 
learned from the medical 
management of a terrorist 
attack. 

2007 Original research To identify the lessons learned from the “medical response to a 
terrorist attack that occurred on 05 December 2005, in Netanya, a 
small Israeli city” 

Lei, BL et al (30) Emergency response and 
medical rescue in the worst 
hit Mianyang areas after the 
Wenchuan earthquake. 

2008 Case study To document lessons learned from the “health response to the 
Wenchuan earthquake, China 2008” 

Wang, L et al (41) Dentists' role in treating facial 
injuries sustained in the 2008 
earthquake in China: how 
dental professionals can 
contribute to emergency 
response. 

2009 Original research To analyze data about the “earthquake-related facial injuries and 
assess dentistry's role in treating them” 

Kuroda, H (31) Health care response to the 
tsunami in Taro District, 
Miyako City, Iwate 
Prefecture. 

2011 Case study To document lessons learned from the “health care response to the 
tsunami in Taro district, Japan” 

Ardagh, MW et al 
(32) 

The initial health-system 
response to the earthquake in 
Christchurch, New Zealand, in 
February, 2011 

2012 Case study To document “lessons learned from the health response” to the 
Christchurch earthquake in New Zealand, 2011 

Nilsson, H et al Performance indicators for 2012 Original research To evaluate documented “initial regional medical responses to major 
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(49) initial regional medical 
response to major incidents: 
a possible quality control tool 

incidents by applying a set of 11 measurable performance indicators 
for regional medical command and control and test the feasibility of 
the indicators” 

Downey, EL et al 
(46) 

External factors impacting 
hospital evacuations caused 
by Hurricane Rita: the role of 
situational awareness. 

2013 Original research To identify “community factors associated with patient movement out 
of seven hospitals evacuated during Hurricane Rita”. 

David-West, G et 
al (28) 

Cross-Sectional Study of the 
Impact of a Natural Disaster 
on the Delivery of 
Gynecologic Oncology Care 

2015 Original research To compare “access to gynecologic oncology care at a private and a 
city hospital, both of which closed for a period of time because of 
Hurricane Sandy” 

Campion, EM et 
al (36) 

Reconsidering the Resources 
Needed for Multiple Casualty 
Events: Lessons Learned From 
the Crash of Asiana Airlines 
Flight 214. 

2016 Original research To highlight “the resources beyond initial emergency department 
triage needed for multiple casualty events, using one of the largest 
commercial aviation disasters in modern US history as a case study” 

McGinty, MD et 
al (40) 

Decision Processes and 
Determinants of Hospital 
Evacuation and Shelter-in-
Place During Hurricane Sandy. 

2016 Original research To describe “decision-making processes and identify determinants of 
acute care hospital evacuation and shelter- in-place during Hurricane 
Sandy” 

Paul, JA et al (17) Transient Modeling in 
Simulation of Hospital 
Operations for Emergency 
Response 

2006 Original research To present a “transient modeling approach” of hospital operations in 
emergencies “using simulation and exponential functions”, along with 
its applications in an earthquake situation 

Simpson, DM 
(26) 

Indicator Issues and Proposed 
Framework for a Disaster 
Preparedness Index (DPi)  

2006 Conceptual To examine the “issues in measuring disaster preparedness, and the 
process of constructing indicators and indices”  

Marres, G et al 
(27) 

Major Incident Hospital: 
Development of a Permanent 
Facility for Management of 
Incident Casualties. 

2009 Conceptual To assess the “functions of a Major Incident Hospital based on 
literature review of major issues to overcome in emergencies” 

Rådestad, M et al 
(16) 

Essential key indicators for 
disaster medical response 

2013 Original research To identify “key indicators essential for initial disaster medical 
response registration” 
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suggested to be included in a 
national uniform protocol for 
documentation of major 
incidents: a Delphi study 

 
 
Table 2: Quality review of qualitative and descriptive literature (n=19) 
 

Author Title Research 
method 

Study 
Population 

Credibility/Internal 
Validity 

Transferability/ 
Generalizability 

Dependability/ 
Reliability 

Confirmability/ 
Objectivity 

Maxwell, C 
(1982) (37) 

Hospital 
Organizational 
Response to the 
Nuclear Accident at 
Three Mile Island: 
Implications for 
Future- Oriented 
Disaster Planning 

Descriptive N/A Hospital plans 
reviewed - no other 
reviews conducted 
but author states the 
hospital plans are 
credible  

Study target 
group identified, 
context of study 
identified as non-
traditional 
disaster situation 
and the 
evacuation of the 
hospital 

Not addressed Not addressed 

Bissell, RA et 
al (1994) 
(39) 

Post-Preparedness 
Medical Disaster 
Response in Costa 
Rica 

Qualitative Disaster 
responders in 
and outside 
the 
government, 
victims and 
victim's 
neighbors 

A team of experts 
representing 
different fields 
conducted the 
evaluation through 
structured 
interviews. 
Validation of 
information through 
interviews with 
varied group 

Clear description 
of the context 

Triangulation of 
information using 
interviews and 
hard data from 
medical records 
and after action 
reviews 

Background of 
researchers 
provided 

Martchenke, 
J et al (1994) 
(47) 

Hospital Disaster 
Operations During 
the 1989 Loma Prieta 

Qualitative  Hospital 
administrators 
(51) and 

Not addressed Clear description 
of the context 

Two types of 
tools used - 
interviews and 

 Not addressed 
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Earthquake emergency 
department 
charge nurses 
(49) from 51 
hospitals 

questionnaires 

Lai, TI et al 
(2003) (38) 

Strategies of Disaster 
Response in the 
Health Care System 
for Tropical Cyclones: 
Experience Following 
Typhoon Nari in 
Taipei City 

Descriptive N/A Using findings from 
other peer reviewed 
literature to 
substantiate the 
arguments in the 
document 

Contextual 
background, 
population 
information 
provided 

Use of 
independent 
information 
sources 

Not addressed 

Augustine, J 
et al (2005) 
(45) 

Evacuation of a Rural 
Community Hospital: 
Lessons Learned 
From an Unplanned 
Event 

Descriptive Hospital that 
received a 
bomb threat 

Peer reviewed and 
several AARs 

Contextual 
background, 
population 
information 
provided 

Several AARs 
used, including 
people from 
different sectors 

Author 
information 
clearly stated 

Farmer, JC 
et al (2006) 
(29) 

Providing critical care 
during a disaster: The 
interface between 
disaster response 
agencies and 
hospitals 

Descriptive N/A Peer reviewed Contextual 
background, 
population 
information 
provided 

Main source of 
information not 
clearly identified. 

Personal 
reflections based 
on several types 
of information 
(source not 
always clearly 
identified) 

Rodríguez, H 
et al (2006) 
(33) 

Hurricane Katrina 
and the healthcare 
infrastructure: A 
focus on disaster 
preparedness, 
response, and 
resiliency. 

Descriptive N/A Using findings from 
other peer reviewed 
literature to 
substantiate the 
arguments in the 
document 

Contextual 
background, 
population 
information 
provided 

After action 
reports of 
different 
agencies, and 
interviews used 

Author 
information 
clearly stated 

Leiba, A et al 
(2006) (34) 

Response of Thai 
hospitals to the 

Qualitative N/A Evaluation by 
external group of 

Contextual 
background, 

Review by 
evaluation group 

Use of external 
evaluation group 
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tsunami disaster. experts  population 
information 
provided 

using identified 
evaluation 
method 

Bloch, YH et 
al (2007) 
(35) 

Distribution of 
casualties in a mass-
casualty incident with 
three local hospitals 
in the periphery of a 
densely populated 
area: lessons learned 
from the medical 
management of a 
terrorist attack. 

Qualitative 
& 
Quantitative 

Patients 
evacuated (by 
EMS or self-
evacuation) to 
three nearby 
hospitals 

Data from formal 
debriefings and 
patient files 

Contextual 
background, 
population 
information 
provided. 
Comparison 
before and during 
event 

Use of DISAST-CIR 
methodology for 
analysis of data 

Analysis 
grounded on 
objective data 
(patient data) 
collected during 
and before the 
event 

Lei, BL et al 
(2008) (30) 

Emergency response 
and medical rescue in 
the worst hit 
Mianyang areas after 
the Wenchuan 
earthquake. 

Descriptive N/A Analysis of data by 
more than one 
researcher, although 
independence 
among the 
researchers is not 
clarified 

Contextual 
background, 
population 
information 
provided 

Use of 
operational 
information to 
relate a series of 
the actions taken. 
Lack of a specific 
assessment tool 
for analysis 

Analysis based on 
review of 
operational 
information 
compiled by 
different sources. 
Results based on 
judgment of 
authors 

Wang, L et al 
(2009) (41) 

Dentists' role in 
treating facial injuries 
sustained in the 2008 
earthquake in China: 
how dental 
professionals can 
contribute to 
emergency response. 

Quantitative Patients with 
earthquake-
related trauma 
at eight 
hospitals in 
Jiangyou, a city 
severely 
affected by the 
earthquake, 
for the day of 
the disaster 

Analysis of data by 
more than one 
researcher, although 
independence 
among the 
researchers is not 
clarified 

Contextual 
background, 
population 
information 
provided 

Use of patient 
data collected by 
different sources 
during the event 

Author 
information 
clearly stated 
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and the 14 
days 
immediately 
afterward 

Kuroda, H 
(2011) (31) 

Health care response 
to the tsunami in 
Taro District, Miyako 
City, Iwate 
Prefecture. 

Descriptive N/A Analysis of 
operational data 

Contextual 
background, 
population 
information 
provided 

Use of 
operational 
information to 
relate a series of 
the actions taken. 
Lack of a specific 
assessment tool 
for analysis 

Single author, 
author 
information 
clearly stated 

Ardagh, MW 
et al (2012) 
(32) 

The initial health-
system response to 
the earthquake in 
Christchurch, New 
Zealand, in February, 
2011 

Descriptive N/A Analysis of 
operational data 

Contextual 
background, 
population 
information 
provided 

Use of 
operational data 
collected by 
different sources 
during the event. 
Some comparison 
with similar 
events in other 
parts of the world 

Analysis based on 
review of 
operational 
information 
compiled by 
different sources. 
Results based on 
judgment of 
authors 

Downey, EL 
et al (2013) 
(46) 

External factors 
impacting hospital 
evacuations caused 
by Hurricane Rita: the 
role of situational 
awareness. 

Qualitative Incident 
Management 
Team of each 
hospital 
 

"Systematic, 
observational, and 
retrospective 
investigations" based 
on interviews with 
relevant 
stakeholders 

Contextual 
background, 
population 
information 
provided 

Standardized 
interview process 
applied based on 
a common survey 

Independent 
investigators  

McGinty, 
MD et al 
(2016) (40) 

Decision Processes 
and Determinants of 
Hospital Evacuation 
and Shelter-in-Place 
During Hurricane 

Qualitative Key informants 
who had 
authority and 
responsibility 
for evacuation 

Semi-structured 
interviews with key 
informants. Multiple 
authors although it is 
not clear whether 

Contextual 
background, 
population 
information 
provided 

Standardized 
interview process 
used, although 
the actual 
process was not 

Author 
information 
clearly stated 
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Sandy. and shelter-in-
place decisions 
for hospitals 
during 
Hurricane 
Sandy in 2012 

independent studies 
were conducted 

described in 
detail 

Paul, JA et al 
(2006) (17) 

Transient Modeling 
in Simulation of 
Hospital Operations 
for Emergency 
Response 

Descriptive N/A Modeling based on a 
theoretical approach 

Generalized 
approach to the 
question using a 
transient 
modeling 
technique 

Logical process to 
estimate patient 
waiting time, 
using simulation 
and exponential 
functions 

Author 
information 
clearly stated 

Simpson, 
DM (2006) 
(26) 

Indicator Issues and 
Proposed Framework 
for a Disaster 
Preparedness Index 
(DPi)  

Descriptive N/A Framework based on 
examination of 
existing indices 

Generalized 
approach to the 
question, to 
develop a 
framework based 
on multiple 
factors 

Triangulation of 
information 
conducted 
through review of 
multiple factors 

Author 
information 
clearly stated 

Marres, G et 
al (2009) 
(27) 

Major Incident 
Hospital: 
Development of a 
Permanent Facility 
for Management of 
Incident Casualties. 

Qualitative 1 Hospital Attempt to validate 
findings through 
review of literature 
of the various 
contexts and pitfalls 
for which the 
hospital was 
designed to react to 

Contextual 
background, 
population 
information 
provided 

Research through 
literature review 
conducted 

Author 
information 
clearly stated 

Rådestad, M 
et al (2013) 
(16) 

Essential key 
indicators for disaster 
medical response 
suggested to be 
included in a national 
uniform protocol for 

Qualitative  N/A Three round Delphi 
study 

Experts 
participating in 
the Delphi round 
clearly identified 
to represent 
different areas of 

Research process 
clearly tracked 
through multiple 
Delphi rounds  

Author 
information 
clearly stated 
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documentation of 
major incidents: a 
Delphi study 

expertise 

 
 
 
Table 3: Cochrane study – method of quality analysis of qualitative research (23) 
 

Aspect Qualitative Term Quantitative Term  

Truth value Credibility Internal Validity “Credibility evaluates whether or not the representation of data fits the views of the 
participants studied, whether the findings hold true. 
 
Evaluation techniques include: having outside auditors or participants validate findings 
(member checks), peer debriefing, attention to negative cases, independent analysis of 
data by more than one researcher, verbatim quotes, persistent observation etc.” 

Applicability Transferability External Validity 
or generalizability 

“Transferability evaluates whether research findings are transferable to other specific 
settings.  
 
Evaluation techniques include: providing details of the study participants to enable readers 
to evaluate for which target groups the study provides valuable information, providing 
contextual background information, demographics, the provision of thick description about 
both the sending and the receiving context etc.” 

Consistency Dependability Reliability “Dependability evaluates whether the process of research is logical, traceable and clearly 
documented, particularly on the methods chosen and the decisions made by the 
researchers.  
 
Evaluation techniques include: peer review, debriefing, audit trails, triangulation in the 
context of the use of different methodological approaches to look at the topic of research, 
reflexivity to keep a self-critical account of the research process, calculation of inter-rater 
agreements etc.” 

Neutrality Confirmability Objectivity “Confirmability evaluates the extent to which findings are qualitatively confirmable 
through the analysis being grounded in the data and through examination of the audit trail. 
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Evaluation techniques include: assessing the effects of the researcher during all steps of 
the research process, reflexivity, providing background information on the researcher’s 
background, education, perspective, school of thought etc.” 

 
 
Table 4: Outcome measures by document 
 

Author Title Country Hazard Type Outcome Measures 

Maxwell, C (1982) (37) Hospital Organizational Response to the 
Nuclear Accident at Three Mile Island: 
Implications for Future- Oriented 
Disaster Planning 

US Nuclear Evacuation 
Service delivery 

Bissell, RA et al (1994) 
(39) 

Post-Preparedness Medical Disaster 
Response in Costa Rica 

Cost Rica Earthquake Service delivery (availability of service) 
Referral 
Access 

Martchenke, J et al 
(1994) (47) 

Hospital Disaster Operations During the 
1989 Loma Prieta Earthquake 

US Earthquake Service delivery 
Evacuation  
Access 

Lai, TI et al (2003) (38) Strategies of Disaster Response in the 
Health Care System for Tropical 
Cyclones: Experience Following 
Typhoon Nari in Taipei City 

Taiwan Typhoon Evacuation 
Service delivery (reorganization for 
space) 
Access 

Augustine, J et al (2005) 
(45) 

Evacuation of a Rural Community 
Hospital: Lessons Learned From an 
Unplanned Event 

US Bomb threat Evacuation 

Farmer, JC et al (2006) 
(29) 

Providing critical care during a disaster: 
The interface between disaster 
response agencies and hospitals 

US Hurricane Katrina Access ("portable" Critical care) 
Service delivery (prioritization and 
expansion of service) 

Rodríguez, H et al 
(2006) (33) 

Hurricane Katrina and the healthcare 
infrastructure: A focus on disaster 
preparedness, response, and resiliency. 

US Hurricane Katrina Evacuation 
Service delivery (Prioritization and 
expansion of service) 

Leiba, A et al (2006) 
(34) 

Response of Thai hospitals to the 
tsunami disaster. 

Thailand Tsunami Referral 
Service delivery (Reorganization of 
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space) 
Access 

Bloch, YH et al (2007) 
(35) 

Distribution of casualties in a mass-
casualty incident with three local 
hospitals in the periphery of a densely 
populated area: lessons learned from 
the medical management of a terrorist 
attack. 

Israel Terrorist attack Time  (Time to response)  
Service delivery (reorganization of 
space and prioritization of service) 
Access 

Lei, BL et al (2008) (30) Emergency response and medical 
rescue in the worst hit Mianyang areas 
after the Wenchuan earthquake. 

China Earthquake Referral 
Access (Onsite care) 
Service deliver (Reorganization of 
space) 

Wang, L et al (2009) 
(41) 

Dentists' role in treating facial injuries 
sustained in the 2008 earthquake in 
China: how dental professionals can 
contribute to emergency response. 

China Earthquake Service delivery (dental service) 

Kuroda, H (2011) (31) Health care response to the tsunami in 
Taro District, Miyako City, Iwate 
Prefecture. 

Japan Tsunami Evacuation 
Service delivery 
Access 

Ardagh, MW et al 
(2012) (32) 

The initial health-system response to 
the earthquake in Christchurch, New 
Zealand, in February, 2011 

New Zealand Earthquake Time 
Service delivery (Reorganization for 
space) 
Referral 
Evacuation 
Access 

Nilsson, H et al (2012) 
(49) 

Performance indicators for initial 
regional medical response to major 
incidents: a possible quality control tool 

Sweden All hazards Time  

Downey, EL et al (2013) 
(46) 

External factors impacting hospital 
evacuations caused by Hurricane Rita: 
the role of situational awareness. 

US Hurricane Rita Time (Time to activation of plan) 
Evacuation 

David-West, G et al 
(2015) (28) 

Cross-Sectional Study of the Impact of a 
Natural Disaster on the Delivery of 

US Hurricane Sandy Service delivery (Delivery of 
gynecologic oncology care) 
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Gynecologic Oncology Care 

Campion, EM et al 
(2016) (36) 

Reconsidering the Resources Needed 
for Multiple Casualty Events: Lessons 
Learned From the Crash of Asiana 
Airlines Flight 214. 

US Airline crash Service delivery 

McGinty, MD et al 
(2016) (40) 

Decision Processes and Determinants of 
Hospital Evacuation and Shelter-in-
Place During Hurricane Sandy. 

US Hurricane Sandy Service delivery  
Evacuation  

Paul, JA et al (2006) 
(17) 

Transient Modeling in Simulation of 
Hospital Operations for Emergency 
Response 

N/A All hazards Time (Time to response, patient 
waiting time, time to treatment) 

Simpson, DM (2006) 
(26) 

Indicator Issues and Proposed 
Framework for a Disaster Preparedness 
Index (DPi)  

N/A All hazards Time (Time to response) 

Marres, G et al (2009) 
(27) 

Major Incident Hospital: Development 
of a Permanent Facility for 
Management of Incident Casualties. 

Netherlands Mass Casualty Incident Service delivery  
Time (Time to response) 

Rådestad, M et al 
(2013) (16) 

Essential key indicators for disaster 
medical response suggested to be 
included in a national uniform protocol 
for documentation of major incidents: a 
Delphi study 

Sweden All hazards Time  
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Figure 2: Search schema 
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Manuscript 2. Relation between hospital preparedness and disaster response  
 

Abstract 

Introduction 

In Nepal, before the 2015 earthquake, much effort has been put to strengthen hospitals in 

Kathmandu Valley for them to withstand the effects of a large scale disaster and deliver essential 

health services when they would be most needed. The preparedness measures included both 

structural aspects of retrofitting the hospital buildings and also ensuring the preparedness of the 

resources within the hospital including the staff. One of the main hospitals in Kathmandu, Tribhuvan 

University Teaching Hospital (TUTH) was a keen champion of such preparedness efforts. Following 

the 2015 earthquake, the hospital did not suffer physical damage and was able to deliver care as per 

the emergency response plan. This provided a case where it was possible to see whether the 

preparedness of the human resources of the hospital had an impact on achieving the desired 

response outcomes of the hospital. A survey of hospital workers was conducted in 2016 using part of 

the WHO Hospital Safety Index to see whether the knowledge and training of health workers on the 

various preparedness efforts put in place by TUTH had an impact on whether the health workers 

were able to respond on time to the disaster, as per the TUTH emergency response plan.  

 

Methodology 

A survey of health workers in TUTH was conducted using module 4 of the WHO Hospital Safety Index. 

The survey also asked questions on the health workers’ time to response at the time of the 

earthquake. A multivariable regression analysis was used to analyze the relation between the 

different preparedness factors and the time to response. 

 

Result 
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The regression analysis found that among the seven preparedness factors addressed, knowledge of 

and training on coordination mechanisms as well as the hospital response plans, along with gender 

and marital status showed significant association with time to response. The same results were 

found when adjusted for gender and marital status. 

 

Discussion and conclusion 

The statically association of coordination and planning to the outcome measure (time to response) 

among the seven preparedness factors is significant in that it shows that the different preparedness 

measures have differing levels of impact on achieving the desired response outcome. Although this 

is not a generalizable result due to the study having been conducted in only one hospital setting, the 

results nonetheless show not only the differing levels of impact, but also the possibility to conduct 

such studies of correlation using statistical methods. Similar research would be needed to further 

strengthen this methodology and enable the practitioners to prioritize the preparedness work, 

which would be critical especially in resource constrained settings.  

 

Introduction 

Hospital preparedness is an important aspect of health sector preparedness in case of disasters. 

Preparing hospitals to withstand the effects of hazardous events is needed not only to protect the 

services that would be critical in times of disasters, but also to protect the investment made in 

building the hospital and its assets. In order to ensure that protective measures are implemented 

properly, a true understanding of the level of preparedness of a hospital is important. Without a 

good understanding of preparedness and the means to assess the level of preparedness using the 

right measures, it is difficult to verify that the institution that has been “prepared” will actually be 

able to respond adequately in disaster situations.(1)(2)  
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Preparedness is defined as “[t]he knowledge and capacities developed by governments, professional 

response and recovery organizations, communities and individuals to effectively anticipate, respond 

to, and recover from, the impacts of likely, imminent or current hazard events or conditions.”(3) In 

the context of hospital preparedness, the concept is best explained in the Comprehensive Safe 

Hospital Framework, which explains it as the means needed to ensure “hospitals continue to provide 

health-care services in times of emergencies and disasters”.(4) 

 

The difficult part of preparedness is that the true effectiveness of hospital preparedness can only be 

measured within the context of response, and as disasters are rarely predictable, and research 

mechanisms are not often in place in humanitarian settings such measurement have not been 

implemented nor documented systematically.(2)(5)(6) There has recently been one occasion where 

this type of research was possible: Nepal experienced a 7.8 Richter scale earthquake on 25 April 

2015, followed by a 7.3 Richter scale earthquake on 12 May 2015. This resulted in more than 8,800 

deaths and 22,000 injured.(7) 

 

The tragic situation in Nepal allows one to assess the effectiveness of preparedness in the health 

sector of Nepal, namely on efforts to ensure the functionality of hospitals in the face of a large-scale 

earthquake. Functionality in hospitals is defined in the Comprehensive Safe Hospital Framework as 

the ability to remain operational in disaster situations.(4) Different measures are needed to ensure 

the functionality of hospitals, which include “the safety of its buildings, critical systems and 

equipment, the availability of supplies, and the emergency and disaster management capacities of 

the hospital, particularly for response to and recovery from hazards or events which may occur”.(8) 

 

Nepal, located on the seismic ridge that created the Himalayas, has always been vulnerable to large-

scale earthquakes. Historical data show that the country has experienced large-scale earthquakes 

roughly every 70-80 years. The last large-scale earthquake, prior to this one, was in 1934 where 
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more than 10,000 people died following an 8.1 Richter scale earthquake.(9) A predictive study made 

in 1999 showed that, should a large-scale earthquake of the same Richter scale hit Kathmandu 

Valley with a population of 1.5 million, this would result in more than 40,000 deaths and 95,000 

injured with around 60% of buildings collapsing.(10) This would prove devastating for a land-locked 

country with an already weak health infrastructure and system in place. 

 

As the country reached the peak of the cycle for the next earthquake in the early 2000s, Nepal took 

the lessons from other earthquakes, such as the 2010 Haiti earthquake, and began to focus on 

preparing itself for a large-scale earthquake. The Nepal Disaster Risk Consortium that was formed in 

2010 is a good example of the efforts made at all levels and with the support of partners to 

strengthen the resilience of the country to a large-scale earthquake. 

 

In the health sector, focus was put on preparing the overall health system to be able to respond to a 

large-scale disaster, especially a high magnitude earthquake that would trigger a mass casualty 

incident. A vulnerability and capacity assessment was conducted within the health sector, focusing 

on mapping the health profile of the country and the existing health systems and infrastructure. This 

was followed by the development of district-level contingency plans, as well as national strategies 

on mass casualty management. Within health facilities, health staff were trained and simulation 

exercises conducted, as well as equipping the key health facilities and workers, and ensuring the 

right health information was made available.(11) 

 

A key aspect of this preparedness work focused on the concept of Safe Hospital. The Safe Hospital 

concept was first initiated in the Americas under leadership of the Pan American Health 

Organization (PAHO) based on lessons learned from the 1985 Mexico earthquake. The work focused 

on assessing the safety of hospitals and building resilient hospitals. This work was quickly adopted by 

the global audience under the leadership of the World Health Organization.(12) 
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The main tool used as the basis for safe hospital work is the global Hospital Safety Index (HSI), which 

is defined as “a rapid and low-cost diagnostic tool for assessing the probability that a hospital will 

remain operational in emergencies and disasters”.(8) This tool was developed based on the PAHO 

safe hospital program and hospital assessment tool. A lengthy and exhaustive consultative process 

was undertaken by WHO with key experts from relevant domains to build this tool. The tool 

expanded on the PAHO model to include all hazards. It also gives flexibility in terms of scoring and 

weighting, depending on the disaster type.  

 

The tool comprises 4 modules each asking questions about different areas of hospital safety. Module 

1 identifies hazards that the hospital is most likely exposed to. Module 2 looks at the structural 

elements of the hospital, while Module 3 looks at the non-structural elements, such as the electrical 

system and the status of equipment in the hospital. Module 4 addresses the disaster preparedness 

system of the hospital including human resources and availability of plans. Module 1 is used for 

descriptive analysis and Modules 2, 3, and 4 are scored to generate the “index” score of the hospital 

that depicts the level of preparedness of the hospital. Each module comprises different sections, 

which then are addressed through multiple questions. The sections and questions are weighted, the 

weights having been decided through expert consultation. The weights across the different modules 

can be changed depending on the type of hazard faced by the hospital, as identified through module 

1. As the tool is to be used for all types of hazards, there is guidance on which items can be used for 

which type of disaster. The items are scored (on a score of 0,1,2) and weighted to generate an 

overall grade of A, B, or C. The grades allow policy-makers to have a snapshot of the level of safety 

of the hospital for disasters.  

 

In Nepal, hospitals started to be assessed using the HSI in 2002 (both the PAHO and WHO tools were 

used). There were no legal or policy level requirements for hospitals to use this tool to assess their 
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level of safety. Nonetheless, most of the hospitals in the Kathmandu Valley were assessed using this 

tool thanks to the efforts of government officials, hospital administrators, and national and 

international partners. Within a decade, more than 20 hospitals in in Nepal were assessed.(13)  

 

Based on the results of the various assessments, hospitals in Nepal began to implement corrective 

measures to increase the resilience of their facilities against various types of disasters. 

 

Tribhuvan University Teaching Hospital (TUTH), located in north Kathmandu, has long been a 

believer in the need for preparedness for an earthquake. This tertiary-level hospital is a central 

referral hospital of Nepal with 22 different departments and 663 beds.(14) Since the early 2000s, the 

hospital has invested in building its resilience through various measures including, among other 

things, ensuring the full compliance to the building codes of all its hospital buildings, conducting 

regular assessments of its buildings, developing response plans, training its staff, and putting in place 

measures to ensure the functionality of its basic services in case of disasters.  

 

Following the earthquake on 25 April 2015, TUTH worked to provide services to the affected 

population. The hospital premises suffered no physical damage during the earthquake and none of 

its buildings suffered from major damage.(15) As such, the staff were able to use all premises of the 

hospital and its surroundings to deliver care to the wounded. This was verbally confirmed by the 

chief of hospital preparedness and verified by experts who were at the hospital premises following 

both earthquakes to monitor the delivery of services. The hospital received a large number of 

patients both from within Kathmandu Valley as well as surrounding districts, including a large 

number of referred patients. Despite the heightened need, the TUTH was able to function without 

additional support from incoming medical teams.  
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Research Question 

This paper will use the Hospital Safety Index tool to explore the linkages between certain 

preparedness actions and response at TUTH following the 25 April 2015 earthquake. The main 

hypothesis is that different preparedness measures in hospitals will have different levels of influence 

in achieving the response outcomes, meaning all preparedness measures are not equally important 

to achieving the desired response outcome. Investigating the influence of different preparedness 

factors on the response outcome will allow for better determination of the importance of different 

preparedness mechanisms and help prioritization of interventions in preparedness. 

 

The focus will be on the health workers and their knowledge of disaster preparedness measures that 

had been put in place. To ensure the functionality of hospitals, it is critical to have a system that is 

well understood and practiced by the health workforce who will be involved in a response. A plan 

may be in place but unless it is understood and followed by those intended (ie. the health workers 

responding to the disaster), it would prove to be useless.(16) This fact is widely acknowledged in the 

investment put on training health workers on disaster preparedness.(17) In this study, the link 

between the level of knowledge and their action in disaster response is analyzed using a regression 

model.  

 

The time of reference for this study is the immediate action following the first earthquake that 

occurred on 25 April 2015. The actions after the second earthquake on 12 May 2015 would have 

been heavily influenced by the effects of the actions after the first earthquake and the quick lessons 

learned from it. As such, this would not be a true reflection of the preparedness measures put in 

place prior to these events. 

 

In this paper, “hospital” refers to a tertiary level hospital that can deliver multiple types of health 

services to the population, and is used as a referral hospital within the health system.  



 82 

Methodology 

Survey  

The main methodology used is a survey of health workers working at the TUTH, focusing on their 

knowledge of and training on the different facets of preparedness work implemented at TUTH.  

 

Survey structure 

The survey used module 4 of the Hospital Safety Index (HSI) of WHO, which focuses on disaster 

preparedness of hospitals. A review of the HSI showed high internal validity(18) of the tool and many 

have cited the tool as one of the more comprehensive tools for measuring hospital 

preparedness.(19)(20)(21)(22)(23) Module 4 comprises 7 sections, focusing on coordination, 

planning, communication, human resources, logistics and finance, patient care and support services, 

and evacuation and decontamination. Module 4 includes 40 questions. Of these, 2 questions were 

removed as per the guidance on the use of the Hospital Safety Index as these questions were only 

relevant for an epidemic.(8)  

 

The survey was composed of 3 sections. The first section asked questions on the demographics and 

the outcome measure. The last section repeated the question on the outcome measure, for internal 

consistency reliability testing. The second section asked the Module 4 questions.  

 

The respondents were requested to reply to the survey based on their status at the time of the April 

2015 earthquake for demographic questions. For the questions on the level of knowledge and 

involvement in the preparedness areas, respondents were requested to reflect on their knowledge 

level prior to the April 2015 earthquake. The outcome measure and variables used for the analysis 

can be found in the annex. 

 

Outcome measures 
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The outcome measure selected for this survey was “Time to response”. This measure was selected 

using several steps. First an unpublished reflection on the disaster response at TUTH from the Chief 

of hospital preparedness in TUTH confirmed that fast response to the event was considered as one 

of the key elements of the response.(24) In this it is stated that the most serious patients should 

have access to “life saving operations within 4 hours” of declaration of a disaster by the hospital 

director.(24) According to the preparedness plan of TUTH, once the decision to declare a “disaster 

state” is taken and the declaration made, the response measures must be activated 

“immediately”.(25) The time factor was further confirmed as a valid outcome measure through 

research on outcome measures for hospitals’ response in disaster situations.(26) In this review, time 

was considered a key factor for hospitals to fulfill their role in responding to any type of disaster.  

 

In the survey, time to response of the hospital was viewed as an amalgamation of time to response 

of the relevant health workers. Response requires multiple factors to be in place including, most 

importantly, the health workers who will activate the response actions. The survey looked at the 

individual time to response of the staff members to determine whether the overall time to response 

of the hospital was adhered to as per the preparedness plan. Time was measured not as a continual 

measure but using a categorical approach. Time to response was categorized into 5 categories, as 

having responded within 1 hour, within 1-4 hours, within 4-24 hours, within 24-72 hours, and after 

72 hours. The question on “Time to Response” was asked twice, at the beginning and at the end of 

the survey using different wordings, to test for internal consistency of the responses.  

 

Selection of the survey participants 

The survey respondents were selected based on their level of involvement in the earthquake 

response after the April 2015 earthquake, and the category of work the person belonged to. These 

included those that had been employed by or affiliated with TUTH at the time of the April 2015 

earthquake, and those that have received training in health care or related area, including health 
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administration. Laboratory and x-ray technicians were also included in the survey. Survey 

respondents included almost equal distribution across both gender groups, and represented most of 

the departments in TUTH. For a further breakdown of survey respondents, see Table 1. 

 

Administration of survey 

The survey was administered to the relevant respondent groups in paper format. Three medical 

students at TUTH were selected to test the survey in terms of its understandability and clarity. The 

responses were inputted into a pre-developed database to test its transferability into analyzable 

data. 

 

The three students were trained on the survey, to ensure the same level of understanding of each 

question. The survey was then distributed by the three trained medical students to each department 

in the hospital. The three students divided the departments of focus for each, to ensure 

representation across all relevant departments. Attention was also paid to representation of 

different gender and age groups as well as staff categories. Each student took the questionnaire to 

each department, and collected the questionnaires back. As such it was not a randomized 

distribution of the survey but a focused distribution within the given timeframe. The surveys were 

completed individually, but the students were on hand to answer questions on the survey from 

respondents when they arose, based on the training received.  

 

The survey was conducted over a 14-day period in September-October 2016. Two hundred surveys 

were distributed, of which 169 completed surveys were returned. The responses were transferred 

into an excel sheet for further analysis. 

 

Power Analysis 
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A power analysis was conducted using the proportions of those who had scored higher on 

preparedness compared to those who scored lower. The two groups were grouped based on the 

median score of the overall sum of the 7 preparedness sections. The outcome indicator was divided 

by those who had responded prior to 4 hours after declaration of a disaster by the hospital director 

versus those who had responded after 4 hours. The “4 hour” cutoff is based on the recommended 

action by the TUTH response plan.(24) Removing the 20 who had not responded, with 148 subjects 

equally divided into two groups of 74, there was a 51.6% power to detect a 0.15 difference of the 

risk of responding after 4 hours between the two groups, at a one-sided alpha of 0.05. In order to 

have 80% power at the same levels with a one-sided alpha of 0.05 and the same effect level, 146 

subjects would be needed in each group. A detection of a 0.18 difference of the risk gave a power of 

66.6% while a 0.12 difference of the risk gave a power of 36.7%. 

 

Steps of analysis 

The following steps were taken to analyze the results.  

 Descriptive summary analysis of the survey respondents 

 Internal consistency reliability test of the outcome indicator using Cronbach’s Alpha  

 Categorization of the survey questions using pre-identified weights 

 Categorization of the sections into tertiles  

 Principal component analysis 

 Collinearity analysis 

 Multivariable modeling 

 

StataCorp. 2011. Stata Statistical Software: Release 12. College Station, TX: Stata was used to 

conduct this analysis. 
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Results 

Demographic analysis  

All together 169 responses were received. Of them 1 response was discarded as the respondent was 

not employed at the hospital at the time of the earthquake.  

 

The resulting analysis was performed based on the 168 responses (99.41%). The demographic 

distribution of the respondents is listed in Table 1.  

 

There was equal representation across gender groups and marital status of the respondents. The 

majority (53.57%) of the respondents were below the age of 29. Two people had not specified their 

age. 

 

Eighteen respondents replied in the “other category” for their position. Those within this group 

specified their positions as residents [11 (60%)], intern doctor [4 (22%)], pharmacist [1 (6%)], ER 

house officer [1 (6%)], and clinical psychologist [1 (6%)].   

 

Twenty-three respondents also specified “other” as their department. These included forensic 

medicine [8 (35%)], operating theatre [5 (22%)], administration [5 (22%)], optometry [2 (9%)], 

pharmacy [1 (4%)], neurology [1 (4%)], and blood bank [1 (4%)].  

 
Table 1: Demographic representation of survey respondents 
 

 Number Percentage (%) 

GENDER   

         Female 86 51.19 

          Male 82 48.81 

   

AGE   

          20-29 90 53.25 

          30-39 51 30.18 

          40-49 15 8.88 

          50-59 10 5.92 
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          60-69 1 0.59 

          Other 2 1.18 

   

MARITAL STATUS   

           Single 75 44.64 

           Married 93 55.36 

   

POSITION   

           Physician 25 14.88 

           Surgeon 32 19.05 

           Nurse 35 20.83 

           Specialist doctor 40 23.81 

           Lab/X-ray Technician 13 7.74 

           Administration 5 2.98 

           Other 18 10.71 

   

DEPARTMENT   

           General medicine 21 12.50 

           General surgery 8 4.76 

           Dermatology 11 6.55 

           ENT 13 7.74 

           OBGYN 19 11.31 

           Ophthalmology 7 4.17 

           Orthopedic surgery 16 9.52 

           Pediatric 6 3.57 

           Psychiatry 4 2.38 

           Anesthesiology 5 2.98 

           Dentistry 4 2.38 

           Emergency 8 4.76 

           Pathology 5 2.98 

           Microbiology 7 4.17 

           Radiology 9 5.36 

           ICU 2 1.19 

           Other 23 13.69 

   

No. YEAR WORKED AT TUTH   

           Less than 1 year 3 1.79 

           1-3 years 69 41.07 

           4-5 years 38 22.62 

           5-10 years 40 23.81 

           More than 10 years 18 10.71 

 
 

Internal consistency reliability test  
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In order to ensure the respondents understood the questions and were consistent in their responses 

to the survey an internal consistency reliability test was conducted using the outcome related 

question (time to response) that was asked twice in different parts of the survey. 

 

Cronbach’s alpha was calculated between the responses to the two questions related to time to 

response. The results showed an estimated correlation between the answers to the two questions at 

0.98, showing a strong consistency in the answers to the two questions.  

 

Interpretation across department and position 

To understand whether the factors influencing time to response differed across departments and 

position of the respondents, a multinomial logistic regression analysis was done between time and 

department, and time and position. The results showed that the p-values of both analyses were 

above 0.05 (0.46 and 0.21 respectively), as such the idea of conducting department and position-

based analyses of factors influencing time to response was rejected. 

 

Weighting of the Sections 

The answers to the questions in the second section of the survey were grouped into the 7 “sections” 

as per the structure of Module 4 of the HSI tool. The weights were distributed across the sections 

according to the HSI analysis mechanism.(8) The weighted sum of each section were then grouped 

into tertiles, similar to the low, average, high distribution against each question. The distribution of 

the weight across sections can be seen in Table 2.  

 
Table 2: Weights across sections 
 

Section Weight (total = 100) 

Section 1: Coordination 15 

Section 2: Planning 18 

Section 3: Communication 7 

Section 4: Human Resources 20 

Section 5: Logistics and finance 8 
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Section 6: Service provision 25 

Section 7: Evacuation 7 

 
 

 

Description of the variables related to preparedness measures 

The description of each variable related to preparedness measures (sections 1-7) is described in 

Table 3. As each section had a different maximum score, the mean score was divided by the 

maximum score of each section to allow comparison across the different sections in terms of 

knowledge and awareness of each section. Across the 7 sections, survey responders showed a 

relatively higher knowledge and understanding of evacuation procedures (section 7 – 63.90%), and 

planning (section 2 – 58.87%) on average, while the average understanding on the human resource 

management for disasters (section 4 – 36.98%) was relatively low. 

 

Each variable was also tested for its distribution. For this test, the original continuous format was 

used. The results showed that all sections showed normal distribution.  

 
Table 3: Description of variables related to preparedness measures (section 1-7)  
 

Variable Obs Mean SD Min Max Level of 
knowledge (%) 

Section 1: Coordination 168 18.82 10.46 0 45 41.82% 

Section 2: Planning 168 31.79 13.97 0 54 58.87% 

Section 3: Communication 168 11.72 5.26 0 21 55.81% 

Section 4: Human Resources 168 22.19 11.95 0 60 36.98% 

Section 5: Logistics and Finance 168 11.69 5.12 0 24 48.71% 

Section 6: Service provision 168 34.54 15.17 0 73 47.32% 

Section 7: Evacuation 168 13.42 4.88 0 21 63.90% 

 
 

Principal Component Analysis (PCA) 

A Principal Component Analysis (PCA) was performed of the variables including the 7 sections. The 

PCA aimed to show which variable had higher explanation contribution to the outcome measure. 

This would then lead into selecting these variables for further analysis.  
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The results of the PCA were not conclusive enough to support the specific section of key variables 

for the regression analysis. The PCA results were also used to make decisions on the omissions of the 

variables rather than for definitive selection of the variables for the regression analysis. The analysis 

showed limited statistical reason to exclude any of the tested variables from being used in further 

analysis. 

 

Collinearity analysis  

A collinearity analysis among the variables showed that the variance inflation factor (VIF) value of all 

indicators in the group is less than 1.7. This means that none of factors confuse the model enough to 

inflate the variance of model as such the collinearity is low among the factors used.(31) 

 

Based on the correlation, PCA and collineraity analysis, age, years worked, participation in disaster 

preparedness program, presence at the hospital at the time of the earthquake, gender, marital 

status, and sections 1 to 7 were included in the multivariable model.  

 

Multivariable modeling 

An ordinal logistic regression was performed using the selected variables to predict time to response 

as it is viewed as a categorical ordinal measure. The explanatory variables used included the 

following: Age, years worked, participation in disaster preparedness program, presence at the 

hospital at the time of the earthquake, gender, marital status, Section 1 (coordination), section 

2(planning), section 3 (communication), section 4 (human resources), section 5 (logistics and 

finance), section 6 (service provision), section 7 (evacuation). 

 

In this regression, “presence at the hospital at the time of the earthquake” showed high odds ratio 

with a wide range of the 95% confidence interval compared to the other variables. A correlation 
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analysis was also conducted between the outcome measure and the different variables. Based on 

the two results, the variable “presence at the hospital at the time of the earthquake” was removed 

from further analysis as it showed high correlation and similarity to the outcome.  

 

As the analysis included multiple independent variables, a stepwise selection of ordinal logistic 

regression was conducted using the remaining variables against time to response.  Age, years 

worked, and the seven sections were used for this analysis.   

 

With a p-value <= 0.05, inconsistencies were noted between forward selection and backward 

selection stepwise regression analysis. In the forward selection analysis, marital status and section 2 

showed significant explanatory power with time to response, whereas in the backward selection 

marital status and gender were the variables with significant explanatory power.  

 

To allow for further verification of any other significant relation between preparedness activities and 

time to response and see if there would be more consistency in the results, the same analysis was 

conducted with a p-value <= 0.1. The results showed that along with marital status and gender, 

section 1 (coordination) and section 2 (planning) showed significant association with time to 

response (Table 4). This result was consistent in forward and backward stepwise regression analysis 

as well as in a combined analysis.  

 

An ordinal logistic regression was performed of the four variables selected by the stepwise 

regression to see the association with time among the 3 categories of knowledge (level of 

knowledge increases with category) in Sections 1 and 2. The same analysis was conducted with 

adjustment for gender and marital status. The results showed that the odds of faster response were 

higher the higher the knowledge of the various coordination mechanisms and planning among the 

survey responders (Table 4). The non-adjusted results of all 7 preparedness sections are presented.  
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Table 4. Ordinal logistic regression of selected variables 
 

 Non-adjusted ORs for each 
variable, including all 
preparedness sections 

Selected preparedness 
sections, adjusted for 

gender and marital status 

Explanatory Variable OR p-value 95% CI OR p-value 95% CI 

Gender (0=female, 
1=male) 

0.49 0.02 0.27 0.89 0.58 0.09 0.31 1.09 

Marital Status 
(0=single, 1=married) 

2.84 0.00 1.56 5.19 2.99 0.01 1.59 5.61 

Section 1: Coordination 
(categories 1,2,3) 

 0.26    0.05   

    S1: Category 1 = low         

    S1: Category 2 =    
    medium 

1.09  0.54 2.18 1.85  0.82 4.18 

    S1: Category 3 = high 1.77  0.85 3.67 2.86  1.23 6.66 

Section 2: Planning 
(categories 1,2,3) 

 0.19    0.05   

    S2: Category 1 = low         

    S2: Category 2 =  
   medium 

0.60  0.29 1.24 0.40  0.17 0.94 

    S2: Category 3 = high 1.08  0.51 2.27 0.89  0.39 2.03 

Section 3:  
Communication 
(categories 1,2,3) 

 0.25       

    S3: Category 1 = low         

    S3: Category 2 =  
   medium 

0.92  0.46 1.83     

    S3: Category 3 = high 1.08  0.78 3.39     

Section 4: Human 
resources (categories 
1,2,3) 

 0.75       

    S4: Category 1 = low         

    S4: Category 2 =  
   medium 

1.08  0.49 2.38     

    S4: Category 3 = high 0.82  0.43 1.55     

Section 5: Logistics and 
finance (categories 
1,2,3) 

 0.34       

    S5: Category 1 = low         

    S5: Category 2 =  
   medium 

0.93  0.48 1.81     

    S5: Category 3 = high 1.62  0.76 3.47     

Section 6: Service 
provision (categories 
1,2,3) 

 0.31       

    S6: Category 1 = low         

    S6: Category 2 =  
   medium 

1.66  0.81 3.43     
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    S6: Category 3 = high 1.59  0.78 3.24     

Section 7: Evacuation 
(categories 1,2,3) 

 0.58       

    S7: Category 1 = low         

    S7: Category 2 =  
   medium 

0.73  0.36 1.45     

    S7: Category 3 = high 0.98  0.46 2.07     

 
 
Analysis for delayed or non-participation in the response 

Of the 168 survey respondents, 32 gave reasons for not participating in the response (n=20) or being 

delayed or hampered in participating (n=12). Respondents were requested to give their reasons for 

this. One respondent could give multiple answers. The results are summarized in Table 5. The need 

to look after family members was the biggest impediment to participation in the response. Access 

was also a problem, as many found that means of transportation were not available to take them to 

the hospital. One respondent mentioned that the local transport system became available only 20 

hours after the earthquake. Those that were on leave at the time of the earthquake chose to remain 

away, as did those that were outside of the Kathmandu valley at the time. One person who was 

outside nonetheless offered his/her services at another health facility. 

 
Table 5: Reasons for non-participation in the earthquake response  
 

Reason Responded late 
(n=12) 

Did not respond 
(n=20) 

TOTAL  
(n=32) 

N % N % N % 

I had to look after my family 5 41.7% 8 40.0% 13 40.6% 

I could not access the hospital 4 33.3% 4 20.0% 8 25.0% 

My house had been damaged 
and I could not leave home 

1 8.3% 1 5.0% 2 6.3% 

I was not sure what role to 
perform during the response 

3 25.0% 1 5.0% 4 12.5% 

I was not called or expected by 
the hospital to report to duty 
in disaster situations 

3 25.0% 1 5.0% 4 12.5% 

I would not have added to the 
response operations in any 
case 

1 8.3% 1 5.0% 2 6.3% 

I was on leave at the time  2 16.7% 4 20.0% 6 18.8% 

I was outside of the 
Kathmandu valley at the time. 

0 0.0% 2 10.0% 2 6.3% 
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Discussion 

The analysis method used here used the same calculation method as that used in the HSI. The HSI is 

completed based on visual inspections and interviews with key informants.(8) In this paper, the key 

informant pool has been expanded to the health staff in general, to see their understanding and 

knowledge of the various preparedness measures put in place. For a hospital to function, it requires 

health workers to deliver critical care service and all plans and systems are geared to get these 

health workers to the right places on time. As such, the knowledge and understanding of the health 

workers of the various systems in place would be key to implementing the response mechanism. 

 

The multinomial regression analysis against “time to response” showed that some demographic 

features influenced the outcome measure. Gender and marital status of the health worker had a 

significant influence on the time to response, with those single and male showing to have responded 

faster than those married and female. This result may be closely linked to the reasons for non or late 

response as highlighted in Table 5, which showed that the biggest reason for non or late response 

was due to the need to take care of family members.  

 

Among the preparedness measures, the existence, knowledge and functioning of a coordination 

mechanism (section 1) is more likely to influence the time to response. Coordination mechanism as 

described in section 1 includes having a basic incident management system in place with a disaster 

management committee, designated emergency coordinator, a designated safe Emergency 

Operating Center (EOC), coordination mechanisms with relevant health and government partners, 

and all of this tied to a preparedness program that will allow for the system to be in place.(8) In 

other words, having the right coordination and leadership mechanisms in place to direct the disaster 

response allowed for staff to participate in the response. This may be linked to the fact that the 

declaration of a disaster was done promptly following the earthquake(24) alerting people to the fact 
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that the hospital was in operation mode under the leadership of the emergency management 

committee that was able to direct the response. This may have helped to minimize confusion that 

could have occurred with staff unsure of what to do in the response. Literature reviews on 

willingness to report show that one of the reasons why health workers do not report to duty in a 

disaster situation is due to lack of awareness on the roles to be played and response mechanisms in 

place.(32)(33) The knowledge that the coordination mechanism is in place and functioning, as 

evidenced by the declaration of a disaster by the hospital director, may have allowed for the staff to 

dispel any worries regarding their roles in the response, regardless of what that role may be.  

 

Knowledge and training on planning also showed significant relation with time to response. Planning 

includes existence and knowledge of hospital disaster response plans, hazard specific sub plans, 

recovery plans as well as procedures for activation and deactivation of the plans. It also includes 

exercises and evaluation of the plans, which is linked to training on the plans. This result shows that 

plans can have an effect on ensuring staff are able to respond as per the plan, on time, especially as 

timeliness is a strong feature within the TUTH disaster plan.(25) This result provides strong 

justification on the need for good disaster response plans that focus on ensuring an effective and 

timely response, especially to ensure the quality of the response.(34)(35) 

 

The fact that other preparedness factors were not strongly associated with the outcome is also 

indicative as the reasons for this may be due to several important reasons that could direct further 

research as well as revision in the survey method and the tool used. First, the reason for weak 

association could be because time to response is influenced by other factors that were not 

considered in this analysis. This was somewhat alluded to in the reasons especially for late response. 

The main reason for late response was the need to look after their families first (40.6% of the 

responders cited this reason), followed closely by the inability to access the hospital due to lack of 

transport. These are reasons beyond the immediate control of the health workers that are not 
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necessarily captured in this analysis. Further research into this area, especially taking into account 

the literature around willingness to report,(36) may help to enrich the understanding of the various 

factors influencing time to response.   

 

In addition, the possibility of response bias cannot be completely ruled out. Although the internal 

consistency reliability test showed the consistency in the answers given in the survey, the fact that 

this research was based on self-reported survey results could have induced bias in the way the 

respondents answered the question on time. Further attempt was made to diminish this bias though 

assuring anonymity of the survey respondents, but the respondents may nonetheless have wished 

to believe that they had responded faster than they actually did. Also, as the survey was conducted 

more than a year after the earthquake, possibilities of recall bias remain.  

 

The grouping and weighting of the sections in the HSI may also have contributed to this result. The 

questioning and weighting was done through a series of expert consultations and review of evidence 

that were gathered mainly from preparedness programs.(8) The final decisions were made based on 

consensus among the experts consulted. The tool has been used in more than 77 countries 

globally(4) for preparedness purposes. However, it has not been used for testing how well each 

preparedness measure worked in response. Additional analysis on the influence by changing the 

weighting and grouping of the questions may return different results. Should this be the case, then 

this could also advise a potential change in the weighting and grouping mechanism of the HIS tool 

itself. Since this would require significant changes to the way the tool was originally designed for use 

by experts, it would require further justification and assumptions. 

 

Also, the stepwise ordinal logistics method used has the limitation that it is difficult to estimate the 

goodness of fit of the model. As such, despite the high correlation shown with the three variables, 

there is also a possibility that this correlation may not be as strong as shown in this analysis. An 
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analysis using other statistical methods, such as survival analysis or hazard analysis, may help to 

further validate the statistical results.  

 

Should the other types of analysis models show significantly different results or add significant 

power to the current analysis, this could mean that the way the tool is used, and the way 

preparedness measures are implemented in the hospital, may need revision. For example, if a 

change to the weight of the different sections shows a different result of greater significance in 

comparison to this study, then the weighting method may need some rethinking. Also, should a 

survival analysis show a different result, then the way the preparedness measures are prioritized 

and implemented in hospitals may require further revisions. 

 

This study aimed to do a quantitative analysis of a complex topic, as evidenced by the various factors 

influencing decisions to respond, time to response and so forth. In order to capture all these 

elements and have a full understanding of the factors influencing response outcomes, additional 

studies that include qualitative measures would be necessary. This can be noted further through the 

linkages shown between factors hampering response and the statistical results. 

 

Limitations of this Study 

This study was a first attempt to statistically identify the degree of influence by different 

preparedness measures on achieving the desired response outcomes. As a first study using this type 

of analysis, this study is limited in terms of the lack of similar studies to compare the results against 

for a more robust analysis. The lack of similar studies also impedes the ability to verify the validity of 

this approach in general, although part of this can be alleviated through the verification of the 

Hospital Safety Index tool itself. 
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The self-reporting mechanism and the time when this survey was conducted (17 months after the 

earthquake) could allow for various biases in the data. Attempts have been made to minimize such 

biases but it does not eliminate the possibility of such biases existing. In order to further minimize 

the possibility of biases, a mechanism of verifying the self-reported survey results would be needed. 

Also should this approach be used in other disasters, it is advisable to conduct this survey as soon as 

possible following the response. 

 

In addition, as the survey was conducted in one hospital and in one country, the results are not 

easily generalizable to other hospitals. Also, the results are very specific to one type of hazard 

(earthquake), in a hospital that had done significant preparedness work in the past and was lucky 

enough not to have any structural damage to the hospital enough to impede delivery of services. As 

such, it fails to take into account other physical factors that often influence response outcomes, as 

witnessed in other disaster situations. The health system, in which the assessed hospital functions, is 

also specific enough to limit the generalizability of the results of this assessment to other hospitals in 

different economic development settings and health system structures.  

 

The power analysis showed a relatively low power of relation between the total preparedness score 

and the outcome measure. There could be many reasons for this, including the arbitrary grouping of 

the responders by the median, as shown by the difference in power when analyzed by gender and 

marital status. A different way of grouping may have given a different response. This also shows that 

the limited number of responders could have influenced the result. With more respondents, the 

strength of association among the variables to the outcome could have been different.  

 

Lastly, the statistical analysis method used here returned differing results depending on the cutoff 

point, as discussed above. As such the results were not sufficient to either validate or reject the 

hypothesis made. Further analysis using different methods coupled with the overall validation of the 
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approach would be necessary to verify this method or develop a more robust and applicable analysis 

method for use in the future.  

 

Conclusion 

This paper aimed to verify whether preparedness really does have an impact on the response, 

through analyzing the impact of hospital preparedness activities on the actual response outcomes. 

The 2015 earthquake in Nepal gave the opportunity to conduct this research, thanks to the many 

preparedness activities implemented in Nepal over the last decade and the ability for one of its main 

hospitals to function in the aftermath of the earthquake. 

 

The study showed that having coordination mechanisms and plans in place that are known by the 

health workers, had a significant impact on timely response to the earthquake. This is significant in 

that it showed preparedness can have a positive influence on achieving the desired outcome in 

response, and that it is also possible to measure preparedness levels in response. In addition, the 

results could allow for prioritization of the areas of preparedness in order to achieve the maximum 

desired response outcome.  

 

There are several limitations to this study including the difficulties around generalizability of the 

results. However, the limitation and the results allows for the identification of several elements and 

questions that could be answered through further research in this area. By generating a body of 

evidence around this topic, it will be possible influence the future direction of this area of work to 

make it more effective and amenable to achieving the desired levels of response, thereby allowing 

hospitals to provide health care to those in need when they are most needed.  
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Annex 
 
Annex 1. Table of possible measures and variables 
 
Table 6: Outcome Measures (dependent measures) 

Measure Type of measure Source of information 

Time to activation of emergency plan Categorical Survey, report of response 

 
Table 7: Explanatory Variables (independent variables) 

Dependent 
variable 

Type of 
variable 

Independent variable Type of 
variable 

Source of 
information 

Type of hospital 
staff involved in 
response 

Categorical  Age 

 Gender 

 Marital status 

 # years worked at 
TUTH 

 Position 

 Department 

 Participation in the 
hospital disaster 
preparedness program (prior 
to earthquake) 
 

Categorical 
Categorical 
Categorical 
Categorical 
Categorical 
Categorical 
Binary 

Survey, report 
of response 

Section 1*: 
Coordination 
mechanisms for 
response 

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Hospital disaster 
committee 
2. Committee member 
responsibility and training 
3. Designated disaster 
management coordinator 
4. Preparedness 
program 
5. Hospital incident 
management system 
6. Emergency 
operations center 
7. Coordination 
mechanisms with local 
disaster management 
agencies 
8. Coordination 
mechanism with health-care 
network 

Ordinal 
 
Ordinal 
 
Ordinal 
 
Ordinal 
Ordinal 
 
Ordinal 
 
Ordinal 
 
 
Ordinal 
 

Survey 
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Section 2*: Plans 
for response, 
preparedness and 
recovery 

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Hospital disaster 
response plan 
2. Hospital hazard-
specific subplan 
3. Procedures for 
activation and deactivation 
of plan 
4. Hospital disaster 
plan exercise and evaluation 
5. Hospital recovery 
plan 

Ordinal 
 
Ordinal 
 
Ordinal 
 
Ordinal 
 
Ordinal 

Survey 

Section 3*: 
Communication 
and information 
management 
system 

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Emergency internal 
and external communication 
2. External stakeholder 
directory 
3. Procedures for 
communicating with the 
media 
4. Management of 
patient information 

Ordinal 
 
Ordinal 
 
Ordinal 
 
 
Ordinal 
 

Survey 

Section 4*: 
Human resources 
for response 

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Staff contact list 
2. Staff availability 
3. Mobilization and 
recruitment of personnel 
4. Duties assigned to 
personnel 
5. Well-being of 
hospital staff  

Ordinal 
Ordinal 
Ordinal 
 
Ordinal 
 
Ordinal 

Survey 

Section 5*: 
Logistics and 
finance for 
response 

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Agreement with 
local suppliers 
2. Transportation 
during emergency 
3. Food and drinking 
water availability at the 
hospital 
4. Financial resources 
for emergencies and 
disasters 

 Survey 
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Section 6*: 
Health service 
delivery  

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Continuity of 
emergency care services 
2. Continuity of 
essential clinical support 
services 
3. Expansion of usable 
space for mass casualty 
incidents 
4. Triage for major 
emergencies and disasters 
5. Triage tags and other 
logistical supplies for mass 
casualty incidents 
6. System for referral, 
transfer and reception of 
patients 
7. Infection 
surveillance, prevention and 
control procedures 
8. Psychosocial services 
9. Post-mortem 
procedures in a mass fatality 
incident 

Ordinal 
 
Ordinal 
 
Ordinal 
 
Ordinal 
 
Ordinal 
 
 
Ordinal 
 
 
Ordinal 
 
 
Ordinal 
Ordinal 
 

Survey 

Section 7*: 
Evacuation and 
decontamination 

Continuous 
(turned to 
Ordinal 
variable for 
logistics 
analysis) 

1. Evacuation plan 
2. Decontamination for 
chemical and radiological 
hazards 
3. Personal protection 
equipment and isolation for 
infectious diseases and 
epidemics 
4. Emergency security 
procedures  
5. Computer system 
network security 

Ordinal 
Ordinal 
 
 
Ordinal 
 
 
 
Ordinal 
 
Ordinal 
 

Survey 

 
* The sections and related independent variables are scored according to the knowledge, training on 
and involvement in the related variables by the health workers involved in the earthquake response. 
The dependent variables’ scores are calculated as an addition of the weighted scores of each of the 
independent variables in each section. 
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Manuscript 3. Policies driving hospital preparedness in Nepal and the US 

 

Abstract 

Introduction 

Hospitals are high resource assets that require different levels of policies and mechanisms in place in 

order to build and maintain their functions. The same applies to hospital preparedness, which often 

plays a central role in health sector preparedness for various disasters as hospitals are at the 

forefront of delivering lifesaving interventions in such cases. In this paper the policies that enable, or 

sometimes distract from, hospital preparedness in Nepal and the US are reviewed. The two 

countries have in common the fact that they are often faced with natural hazards that result in 

disasters, and as a result both countries have implemented measures to prepare their hospitals for 

such eventualities. These similarities, as well as the difference in socioeconomic levels and the 

health systems structure of the two countries and how this has resulted in the various types of 

policies in place, are also discussed.   

 

Methodology 

An integrative literature review was conducted of both peer reviewed as well as grey literature. The 

documents found were sorted against pre-identified search criteria that aimed to identify the 

different types of policies related to hospital preparedness in Nepal and the US. 

 

Result 

The search returned 50 relevant documents for the US and 7 for Nepal. The types of policies 

depicted in the 57 documents were categorized per the levels of interaction with regards to hospital 

preparedness in each country. The results showed a clear distinction between the two countries in 

the types of policies. The policies in the US were very much linked to health systems policies as they 

fit within the wider disaster preparedness mechanisms of the country. These policies drove the 
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hospital preparedness in the various states. Due to the decentralized structure of the country, the 

degree of impact on the actual preparedness work differed. In Nepal, the policies were very much 

driven by global disaster preparedness policies and directions. Much of this is due to the fact that 

global partners, who play an active role in defining the structure of these programs, heavily fund the 

health systems and disaster management programs in Nepal. 

 

Discussion and Conclusion 

The research showed that policies are a main driving factor for hospital preparedness. This was the 

same in the two countries where much of the hospital preparedness work was initiated by national 

policies related to disaster preparedness. However, when policies were limited in their scope, this 

led to factors that sometimes could imped some aspects of hospital preparedness efforts. As such, 

policies need to be comprehensive in their nature. The impact of global policies on national policies 

was clear in the case of Nepal. In the US, the opposite was more apparent, where US policies have 

an impact on defining global policies. Lastly, the case of both countries showed the importance of 

proper implementation of policies in order to have the maximum impact. This needs to be carefully 

considered within the context of existing systems of each country. In short, the study showed that 

comprehensive policies, when implemented properly, are important for driving and furthering the 

work on hospital preparedness.  

 

Background  

Disaster is defined as “[a] serious disruption of the functioning of a community or a society involving 

widespread human, material, economic or environmental losses and impacts, which exceeds the 

ability of the affected community or society to cope using its own resources”.(1) Disasters come in 

all shapes and forms, ranging from natural disasters to anthropogenic disasters. Natural disasters are 

further categorized into geophysical, hydrological, climatological and biological disasters.(2) 

Anthropogenic disasters include conflicts and other events that result in mass displacement of 
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populations and/or a breakdown of social systems. Recent examples also show the impact of so-

called “technical disasters,”(3) disasters which occur as a result of chemical, biological, radiological 

or nuclear (CBRN) hazards. A typical example of this was witnessed in the case of the consecutive 

occurrence of the earthquake and tsunami in Japan in 2011 as it impacted the nuclear power plants. 

Some studies show that these technical disasters have a longer-term impact on the health of the 

affected population than natural disasters.(4) 

 

In disaster situations, hospitals are at the forefront of the response, as most disasters instigate 

situations where medical attention is needed. Several reviews of disaster response situations have 

highlighted the lifesaving roles played by hospitals. Hospitals form a core capacity within the health 

system, and they play a critical role in disasters, as the main provider of services that can help to 

save lives in disaster situations.(5) 

 

As a result, much investment has been made globally into preparing hospitals to enable them to 

respond to disaster situations. In the US, experience of several large scale disasters such as 

Hurricane Katrina has resulted in heavy attention being paid to hospital preparedness.(6) Other 

countries have taken up the call for better preparedness of hospitals, including a global call for 

action issued by international agencies.(7) A key aspect of this preparedness work focused on the 

concept of Safe Hospital. The Safe Hospital Initiative(8), a global program led by WHO, focuses on 

building the resilience of hospitals to ensure their functionality in disaster situations. Functionality in 

hospitals is defined in WHO’s Comprehensive Safe Hospital Framework, which was developed 

through global consultation with experts, as the ability to remain operational in disaster situations.(5) 

Different measures are needed to ensure the functionality of hospitals, which include “the safety of 

its buildings, critical systems and equipment, the availability of supplies, and the emergency and 

disaster management capacities of the hospital, particularly for response to and recovery from 

hazards or events which may occur”.(9) 
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Hospital preparedness requires a multifaceted approach. In disasters, hospitals play multiple roles, 

not only to deliver health care to those most affected but also to work as part of an overarching 

health systems response mechanism which in turn forms part of a larger disaster management 

mechanism.(5) In addition, preparing a hospital itself requires attention to different elements, 

including structural strengthening as well as disaster preparedness and planning aspects.(9) In order 

to fulfil all facets of hospital preparedness, it is important to have clear policies in place to direct the 

preparedness measures in the most effective manner. Policies are critical to change the direction of 

health programs and attitudes to impact health outcomes,(10) and they can help to identify priority 

areas of intervention based on societal needs. This is especially relevant in resource poor settings 

where prioritization of direction is critical to ensure an effective use of resources available. 

 

The main objective of this paper is to review whether policies do indeed help to prioritize and focus 

on key preparedness measures for hospitals to achieve the desired response outcomes. It is 

understood that policies are not the sole element that shapes a preparedness program, but it is 

assumed that policies are an important driver of preparedness programs. In this paper, the different 

policies that have shaped disaster preparedness in hospitals have been reviewed and some of their 

characteristics are discussed.  

 

The review looked at two countries, namely the United States and Nepal. The two countries were 

chosen for this paper mainly for two reasons. First, they represent two countries that frequently 

experience natural hazards that can lead to disasters. Second, the two countries have implemented 

substantial level of preparedness measures across different sectors, including hospital preparedness.  

The fact that the two countries lie at different ends of the socioeconomic spectrum will help to show 

that policies, regardless of the level of development, can help to drive preparedness programs that 

will allow the country to achieve the expected level of response outcomes.  



 112 

 

The review kept in mind the differences in the legal and political systems of the two countries, which 

would have a differing impact on the type of policies and the way they are implemented. As such, 

the review looked at the similarities and differences in terms of the types of policies rather than 

making a direct comparison across the different policies. 

 

The US, a resource-rich country, has implemented over the years many measures for strengthening 

the level of preparedness of its health sector to respond to various disasters. Much of the drive has 

risen from lessons learned from past disasters, such as Hurricane Katrina, Hurricane Sandy, and 

other similar events.(11)(12)(13)(14)(15)(16) Many policy measures have been made and enforced, 

and this paper reviews the policies that helped to shape the preparedness work in the US, including 

how they have been implemented. Nepal, in comparison, is a resource poor country that has 

recently experienced a large-scale earthquake in 2015. Despite the limited resources available, 

Nepal has nonetheless invested in preparing its hospitals to be able to respond to such an 

event.(17)(18) Despite the heavy life toll of the event, the preparedness measures put in place have 

been recognized to be instrumental in allowing hospitals to function during the earthquake response. 

In this paper, the policy drivers that enabled preparedness to happen in Nepal will be reviewed. The 

results of Nepal and the US will give an overview of the type of policies that can and have influenced 

hospital preparedness work in two different socioeconomic settings, what some of the impediments 

may have been, and some gaps that could be addressed in the future.  

 

The policies identified were grouped into the different levels of hospital’s role within the disaster 

risk management sphere, as described in the Comprehensive Safe Hospital Framework.(5) This 

Framework sees the hospital having a role in three levels in disaster risk management, first within 

the hospital itself, second within the health system, and third, within the overall disaster 

management arena. It is assumed that policies directed to each of these circles will have an impact 
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on hospital preparedness work. In this paper, a fourth circle will be added, namely that of the global 

disaster management level, as it is assumed that many global policies have been used to generate 

action in countries, especially among those that are more influenced by global decisions. This point 

will be further discussed below.(Figure 1) 

 

 
 

Figure 1: Levels of policy interaction for hospital preparedness (adapted from the Comprehensive 
Safe Hospital Framework)(5) 

 
 

Definitions 

Definition of “policy” is somewhat ambiguous and not very straightforward. The World Health 

Organization defines health policy as “decisions, plans, and actions that are undertaken to achieve 

specific health care goals within a society”. The vision defined by the health policy can help “to 

establish targets and points of reference for the short and medium term”. It also “outlines priorities 

and the expected roles of different groups; and it builds consensus and informs people”.(19) The US 

Centers for Disease Control and Prevention (CDC) defines policy as “a law, regulation, procedure, 

administrative action, incentive, or voluntary practice of governments and other institutions”.(20) 

Jones et al (2009) define policy as “a deliberate plan of action to guide decisions and achieve desired 

outcomes”, which includes “a set of processes, activities or actions”.(21) 
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In this paper, the focus is on policy as a means to shaping an action through provision of vision and 

direction. In other words, policy is a tool that defines and clarifies direction to achieve a clear 

outcome. In this sense, policy can be in the form of law and regulations, protocols and standards, 

plans that identify direction of implementation, and strategies that clarify the direction and vision of 

implementing hospital preparedness work. Programs and funds for directing policy implementation 

will be considered as policy in this paper. Factors influencing policy implementation, such as human, 

social and cultural elements, have not been considered as policy.  

 

Hospitals can also be defined in many ways. The Comprehensive Safe Hospital Framework defines 

hospital as all types of health facilities including “health centres, laboratories, clinics (including those 

that provide prevention services and health promotion), small and medium-sized hospitals, and 

referral hospitals”.(5) The WHO defines hospitals as “health care institutions that have an organized 

medical and other professional staff, and inpatient facilities, and deliver medical, nursing and related 

services 24 hours per day, 7 days per week”.(22) In this paper a mixture of the two definitions have 

been used to define a hospital as a physical space that has the necessary medical and professional 

staff with capacity to deliver medical services to the affected population. This includes large 

hospitals as well as smaller health facilities such as primary health care centres. To this end, 

laboratories, blood banks and other supporting structures have not been considered as part of this 

research. Considerations around the more general health response without referring directly to a 

hospital have also been removed from this review. The review did take into consideration the 

different roles a hospital plays within the health system and overall disaster management 

mechanisms, as such if a paper addressed hospital preparedness as part of these systems, they were 

retained for further review. 
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Preparedness is defined as “[t]he knowledge and capacities developed by governments, professional 

response and recovery organizations, communities and individuals to effectively anticipate, respond 

to, and recover from, the impacts of likely, imminent or current hazard events or conditions.”(1) In 

the context of hospital preparedness and this paper, the concept is best explained in the 

comprehensive safe hospital framework, which explains it as the means needed to ensure “hospitals 

continue to provide health-care services in times of emergencies and disasters”.(5) 

 

Methodology 

An integrative literature review was conducted on policy measures affecting hospital preparedness 

in the United States and Nepal. The literature review aimed to answer questions on which type of 

policy has been influential in hospital preparedness work, as a positive driver, and also if any policy 

had impeded implementation of hospital preparedness work. Policy is often seen as a cycle, starting 

from establishing the vision to analysis, strategizing, implementation and monitoring and evaluation, 

which then feeds back into the vision.(23) In this paper, the focus will be on the policy to 

implementation relationship, and not on the implementation review and its implication for new 

policy requirements. However, the whole policy cycle will be kept in mind, as the policy cycle needs 

to be conducted in its entirety to ensure good policy impact.(23)  

 

Inclusion Criteria 

1. Subject of study: The following criteria were used in a step-wise approach for selecting the 

literature: 

a. Focus on disaster, an event that goes beyond the capacity of the local system to 

respond(1) 

b. Focus on hospital preparedness, including smaller health facilities 

c. Focus on policies related to and influencing hospital preparedness  

All types of hazards were considered in this review. 
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2. Language of papers: English as the language in which the papers were written, and those 

that have been translated and published in English. 

3. Time Period: No limit was put on the time period. The review returned documents written 

between 1994 and 2016. 

4. Dates of search: 1-22 November, 2016 

5. Type of research reports: peer reviewed research articles and abstracts, non-published 

reports and operational documents.  

 

Search strategy  

Five search methods were used to identify the literature, during the period identified above. The 

search method was kept wide enough to allow for identification of relevant grey literature. The 

search strategy, including the databases used for the search, were directed by guidance from 

technical experts, and further refined through a preliminary search. 

 

1. Electronic database searches: PubMed, Medline, and Web of Science databases were 

searched for peer reviewed literature, using a combination of select search words. For grey 

literature, the New York Academy of Medicine Grey Literature Report (www.greylit.org), 

Open Grey (www.opengrey.eu), DESASTRES, and websites of targeted organizations were 

searched. The targeted websites include Disaster Preparedness Network Nepal 

(http://www.dpnet.org.np/), United National Nepal platform for disaster preparedness 

(http://www.un.org.np/thematicareas/disasterpreparedness), the Nepal Disaster Risk 

Reduction Consortium (http://www.un.org.np/coordinationmechanism/nrrc), and WHO 

internal databases for reports on projects implemented. 

2. Ancestry searching: The reference lists of identified literature were reviewed to search for 

relevant documents. 

http://www.greylit.org/
http://www.opengrey.eu/
http://www.dpnet.org.np/
http://www.un.org.np/thematicareas/disasterpreparedness
http://www.un.org.np/coordinationmechanism/nrrc
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3. Hand-searching: Select journals that returned a large number of articles for the searches 

(Disaster Medicine and Public Health Preparedness; Prehospital and Disaster Medicine) were 

searched for further related articles.  

4. Suggested documents by reference management applications: PubMed and Mendley 

reference manager both provided suggested documents based on the searches conducted. 

Those recommendations made during the search period were reviewed. 

5. Internet searching: Google Scholar was used for both peer reviewed and grey literature. The 

same search words were used as with the database searches.  

 

Search terms 

For the online literature review using databases, a combination of the following search terms was 

used: policy, strategy, plan, law, regulation, strategy, hospital, disaster, emergency, preparedness, 

readiness. The selection of the search terms was largely based on the definition of policy used above. 

Nepal and United States and US were added to the search combination to look for specific examples.  

 

For the grey literature, especially on targeted websites, the searches were done more directly 

looking for relevant reports and other documents that discussed the subject matter in consideration. 

 

The search terms were identified upon discussion with technical experts including a librarian, and 

based on a preliminary search. The preliminary searches showed that different terms were used to 

describe policy implementation, as such the relevant words – implementation, evaluation – were 

included in the combination of search terms.  

 

Screening 

The findings were screened using the 3-stage process used by Chaffee in a literature review.(24) First, 

the titles of the article were reviewed to gauge the relevance of the document to the topic in 
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consideration. This resulted in many documents being discarded as some of the search words could 

have different meanings in different contexts. For example, the word “emergency” is used to 

describe the event that is under question, but it is also used to describe emergency procedures, and 

emergency operations in hospital settings that are used in non-disaster settings. Such documents 

were discarded from this review.  

 

Next, the abstracts of the selected documents were reviewed to see the relevance of the topics 

discussed in the document. The selection criteria listed above were used as the main guide in this 

process. Hospitals mentioned as part of the overall health system preparedness or disaster risk 

management were maintained, but those that did not mention or allude to hospital preparedness 

were excluded from the review. Policy recommendations based on evaluation of certain response 

experience were also excluded from the review. 

 

Third, the full text of the screened articles was reviewed. The documents included in this stage were 

synthesized by type and level (global, national disaster management system, national health system, 

hospital level) of policies and country where they were used. 

 

Justification for Inclusion of Grey Literature 

Grey literature is defined as “information produced on all levels of government, academia, business 

and industry in electronic and print formats not controlled by commercial publishing" ie. where 

publishing is not the primary activity of the producing body.” (ICGL Luxembourg definition, 1997 – 

Expanded in New York, 2004). Grey literature is often difficult to find as not many of them are 

properly catalogued and the type of literature can be extremely broad.(25) However, in a world with 

increasing diversity in terms of how knowledge are stored and expressed, grey literature can give 

access to a large amount of information and experiential evidence, especially in situations such as 

disasters where scientific collection and documentation of evidence may not always be possible 
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and/or available.(26) This is also relevant for cases such as Nepal, where much work has been done 

but little published in peer-reviewed journals. Nonetheless, a lot of the relevant data are often 

documented through reports, and media articles, which can prove to be of important record in the 

absence of other forms of literature. This provides valuable information that can be built upon for 

future research in this area of work.(24)  

 

Grey literature reviewed for this paper includes operational documents, presentations, websites, 

and other relevant published documents and articles. These included books, personal comments on 

certain events, after action reviews, program evaluation reports, and white papers presented at 

meetings or used as a document to justify projects.  Selection of grey literature for review was based 

on the literature being officially published by a recognized institution. Presentations and training 

material were excluded from this review.  

 

Results 

The web-based database search returned 94 documents.  

 

Of the 94 documents, 50 documents met the selection criteria for the US while 7 met the criteria for 

Nepal. The documents were published between 1994 and 2016. Of the 50 documents on the US 

situation, 13 are non-peer-reviewed literature while 5 of the 7 Nepal related documents are not 

peer-reviewed literature.(Table 1) See figure 1 for the search schema. 

 

The range of disasters reviewed in the US related documents was wide, ranging from natural 

disasters (earthquake, hurricane), to terrorist attacks, chemical hazards, and general all hazards.  In 

the case of Nepal, the focus was primarily only on natural hazards, including floods and earthquakes, 

with 4 documents looking at general all hazards.(18)(27)(28)(29) 
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The documents on Nepal were selected carefully using the criteria listed above. Only officially 

published documents from recognized sources have been included in this review. 

 

Quality of Literature 

In this literature review, due to the diverse nature of the type of literature reviewed, limited 

consensus on the outcome measures for hospital performance in disasters, non-clinical setting of 

many of the documents, and the narrative formats of many of the documents, it is difficult to apply 

one common standard for assessing the quality of the literature.(30) In order to overcome this, 

extensive detail on the types of literature included in this research has been provided. The types of 

literature have been identified to show whether it is an original research, report, white paper or 

article.(Table 1) 

 

Despite the difficulties, an attempt has been made to measure the quality of the literature found 

using two methods depending on the type of study. The quality of descriptive and qualitative 

literature was measured using the RATS Qualitative research review guidelines.(31) In this tool, the 

four areas of quality include “Relevance of study question”, “Appropriateness of qualitative method”, 

“Transparency of procedures”, and “Soundness of Interpretive approach”. The results are described 

in Table 2.  Thirty documents were reviewed using this approach. All the literature reviewed showed 

high relevance to the topic under consideration, where the research questions were clearly stated 

and relevant to a type of policy or policies. Qualitative methods used include literature review, 

interviews, and data collected from reports, policy documents, or experiential evidence. 

Transparency of the procedures was clear in most documents, although when it came to using 

experiential evidence, the process of obtaining the data was not clear. The interpretive approach 

was clear, with many using chronological order of the events to illustrate the points.   
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The quality of the quantitative studies was measured using a combined tool souced from the Chafee 

(2009)(24) and Cochrane studies.(32) Eight studies that used quantitative methods of analysis were 

evaluated using this approach. The studies were measured for their reliability, validity and quality 

considerations. The results are described in Table 3. One study reported interrater reliability(33) 

while another used a survey tool that was standard and used annually, thereby its reliability was 

considered high.(34) Seven studies used convenience sampling, whereas Cliff (2007)(33) used 

random sampling and assessed for content validity also. All the researches were conducted using 

survey tools. Four survey tools were standardized tools. One paper was based on the Joint 

Commission standards.(35)  

 

The grey literature was not evaluated as they were in various forms of reports, white papers and 

news articles and are not based on a study following academic conditions that enable them to be 

evaluated using relevant tools.(24) However, measures were taken to include only those that were 

officially published by a recognized institution (such as the United Nations, government institutions, 

RAND) to ensure some measure of quality is assured. 

 

Data Synthesis 

Although this literature review does not give an exhaustive list of all the relevant policies related to 

hospital preparedness in either the US or Nepal, some common themes emerged from the analysis 

of the literature that aligned with the four levels of hospital interaction illustrated above.(5) 

 

Policies in the United States 

The majority of the policies cited were Federal (national) level health policies.(Table 4) The longest 

list of policies was related to legislation and its translation into action. This comprises overarching 

legislation such as the Public Health Security and Bioterrorism Preparedness and Response Act 

(2002), and the Pandemic and All-Hazards Preparedness Act (PAHPA) (2006). These Federal level 
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laws are seen to be critical drivers of hospital preparedness.(36)(37) The recently developed Ebola 

Bills and Acts showed the adaptation of the legal structure to the situation to ensure hospitals are 

prepared to deal with hazardous events.(15)  

 

Other laws were seen to be limiting rather than facilitating factors for hospital preparedness and 

response. One of them is the Emergency Medical Treatment and Labor Act (EMTALA). Bentley(2001), 

Roszak(2009) and Courtney(2010) discuss how EMTALA does not allow for hospitals to triage 

patients in disaster events effectively, as the law dictates that all patients must be treated when 

presented in the emergency department regardless of capacity of the hospital to do so. The Act was 

not set up for a disaster and it serves its original purpose well. However, the authors call for more 

flexibility for disaster situations where triaging and decentralizing of services is necessary.(38)(39)(40) 

In addition, Schur(2004) discusses the need for measures to ensure the legal acts can be enacted in 

all levels of the health system, where currently there are difficulties in ensuring preparedness of 

rural hospitals where legal measures have less impact.(37) 

 

Some legislation that is not immediately recognizable to affect disaster preparedness work was also 

discussed in terms of its secondary effect on hospital preparedness. Dornauer(2015) and Reeve et 

al(2014) discussed the impact of the Affordable Care Act on hospital preparedness work, especially 

in relation to the way the preparedness work is funded (or not) due to the Affordable Care 

Act.(41)(42) Federal Occupational Safety and Health Administration (OSHA) regulations also played a 

role in ensuring the safety of health workers in hospitals in the event of a disaster.(43) 

 

One of the major drivers for setting the standards in hospital preparedness is the standard of The 

Joint Accreditation (TJA), which was formerly known as the Joint Commission on Accreditation of 

Healthcare Organizations. Twelve studies mentioned the TJA standards as key drivers or framework 

of action for hospital preparedness.(Table 4) This may be linked to the fact that accreditation is key 
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for hospitals to function in a highly competitive society, as such meeting the TJA requirements, 

which includes elements around hospital preparedness, would be important.(44) 

 

Another major driver is the Hospital Preparedness Program (HPP), set up under the Department of 

Health and Human Services.(45) This was originally set up as the Bioterrorism and Hospital 

Preparedness Program, but was renamed to encompass standards for other hazards. The program is 

important as it is one of the few sources of funding for hospital preparedness work.(46)(47)(48) It 

also cleared the way for setting up regional hospital coalition through its financing 

mechanism,(49)(50) which is also linked to policies at hospital level.  In addition, strategies, 

standards of operations including standards for specific health consideration (ie. OSHA standards 

(43)), and several guidelines and tools were mentioned.  

 

Many studies cited the issues around financing. Financing in itself is not a policy, however, the 

decision to allocate funding to a specific area of work is very much a policy directive, in terms of 

administrative action.(20) Ten documents discussed the financing mechanism and its impact on 

hospital preparedness. The majority of the documents suggested that improvements could be made 

on the funding decisions and amount allocated for hospital preparedness, as they saw it as a major 

factor influencing actions taken to prepare hospitals better.(13)(46)(47)(48)(50)(51)(52)(53) 

 

Measures around security come out strongly, especially when the discussion is around pandemics 

and terrorist attacks.(15)(43)(54) This links into the Homeland security act(55) and some aspects of 

the national incident management system.(53)(56) These Acts influence the whole disaster 

management system (the third circle), and this link shows the influence the overall disaster 

management system can have on hospital preparedness. 
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Although a direct causal relationship cannot be established, another often cited disaster 

management policy that influences health policies around hospital preparedness is the National 

Response Framework. This framework is cited to have set the basis for many of the health systems 

policies which in turn influenced hospital preparedness programs.(14)(16)(43)(53)(57) A similar 

influence was exerted by the National Incident Management system, which was also used to set up 

the Hospital Incident management system in some cases.(53)(55)  

 

Hospital level policies were not as well documented as the policies on disaster management and 

health system preparedness. However, some examples were listed where decisions made at the 

hospital level were the key factors for having hospital preparedness measures in place. These 

included plans for preparedness and response,(34)(58)(59)(60)(61) and systems for incident 

management and command.(58)(62) Strategies were also put in place, to prepare (39)(63) but also 

to ensure safety of health workers so as to influence their willingness to work in disaster 

situations.(64) 

 

An interesting aspect of interaction between hospital level and health system level policies is the 

collaboration and coordination mechanisms set up to work with other hospitals in the vicinities as 

well as incoming support. Health Care Coalitions are driven by the regional funding mechanism of 

the Hospital Preparedness Program(41). However, without hospital level policies to be part of and 

agree to implement the direction of the coalitions, such coalitions would not have been 

possible.(41)(48)(49)(50) Niska et al(2015) also discusses mechanisms for coordinating with incoming 

external organizations, including non-health actors such as security and military personnel.(34) 

 

Policies in Nepal 

The policies in Nepal are more equally spread out across the different levels of interaction, in 

national disaster risk management policies and health systems policies.(Table 5) Some hospital level 
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policies are discussed also. An interesting aspect of the policies in Nepal is the influence of global 

policies. Several documents refer to the Hyogo Framework of Action and the subsequent Sendai 

Framework of Action that include recommendations for preparing hospitals as a key disaster risk 

reduction measure.(18)(65) In relation to this, reference is also made to the Kathmandu Declaration 

on Protecting Health Facilities from Disasters (2009) that was adopted by health ministers in 

Southeast Asia countries in 2009.(65) All three global policies include directives for hospital 

preparedness on which the country had officially signed. Although not legally binding, such 

resolutions and frameworks were considered important policies in Nepal that prompted action.  

 

At the national disaster management level, Natural Calamity Relief Act (1982, 1989, 1992), the 1999 

Local Self Governance Act, the Disaster Management Policy and Act (2006), National strategy for 

disaster risk management (2006), the National disaster response framework, and the National 

search and rescue plan were all considered.(18)(27)  

 

An interesting combination between national and global agenda that set the policies in Nepal is the 

Nepal Risk Reduction Consortium that was set up by the United Nations Nepal Office with full 

endorsement by the Government of Nepal in 2011.(28) This consortium is composed of 5 flagship 

areas, with flagship 1 focusing on Safe Hospitals.(66) This consortium and its directions were 

considered instrumental in building hospital preparedness measures in Nepal by many of the 

authors.(17)(18)(28) 

 

At the health systems level, the Health Sector Emergency and Disaster Response Plan of the Ministry 

of Health (2003) is cited as the main policy document on hospital preparedness.(27) The mass 

casualty management strategy developed by the Ministry of Health and Population of Nepal 

together with support from international agencies was also considered an important policy directive, 
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as the plan revolved around the concept of having hospitals prepared to manage large mass casualty 

incidents.  As such, a prepared hospital lay at the core of its concept.(17)(28)(67)  

 

In addition, several protocols on managing specific health conditions were discussed. This included 

the case management protocols, and rehabilitation guidelines, as well as the trauma protocol that 

was released just 2 days before the 2015 earthquake struck.(17) The guideline on public health 

practices in emergencies for district health workers (2003, MOHP, WHO) also served as a key 

guideline.(27) 

 

At the hospital level, several non-national initiatives introduced mainly by international agencies 

helped to guide the hospitals to be prepared. The HOPE training courses introduced by the USAID 

helped several hospitals to have standardized hospital preparedness plans in place.(68) In addition, 

the Safe Hospitals project initiated by the WHO together with 3 NGOs helped to strengthen several 

key hospitals in Nepal for different types of hazards.(17) This initiative also introduced the “hub-

hospital” policy which allowed a major hospital to coordinate the response in their respective areas 

in case of mass casualty incidents such as a large scale earthquake.(17) 

 

Discussion 

Nepal and the United States appear to be two countries that having nothing in common, each lying 

at extreme ends of the development scale. However, one of the commonalities is that the two 

countries are faced with multiple types of hazards that has stretched and impacted its public 

systems to an extent where extra measures were needed to prepare for such incidents happening 

again in the country. This literature review found that policies did act as the driving force behind 

preparedness work, but the differences observed in the types of policies between the two countries 

highlighted some key elements that are needed in relevant policies to better facilitate preparedness 
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measures that would lead to achieving the desired results in response within the relevant system or 

context. 

 

Policies as a driving factor for hospital preparedness 

The US and Nepal have similar types of policies in place that allow for or support hospital 

preparedness work. Policies in both countries addressed the three levels of interaction of a hospital, 

ranging from legal acts to guidelines, tools and standards.  

 

In both countries, policies on overall disaster risk management clearly indicate the requirements 

around hospital preparedness. National disaster management policies such as the national 

emergency management acts (US Homeland Security Presidential Directive,(55) Nepal Natural 

Calamity Relief Act (27)), and disaster management plans (US National Response Framework, Nepal 

National Action Plan for Disaster Risk Management (1996)) all include elements requiring or 

delineating hospital preparedness.  

 

Policies on health system preparedness also showed linkages with hospital preparedness not only in 

itself, but also as they relate to overall health systems preparedness. For example, the coalition of 

hospitals in the US, that grew out of a need for hospitals in the same region to collaborate in disaster 

situations(41)(48)(49)(50) is a clear example of how a health system’s plan is linked to hospital 

preparedness. A similar structure can be found in Nepal, in the hub-hospital policy where a selected 

hospital acts as the main body to collaborate with and coordinate the actions of nearby hospitals.(17)  

 

Policies that are implemented at the hospital level include the individual hospital disaster 

preparedness and response plans, which result from overall hospital policies that focused on the 

importance of disaster preparedness.(34)(58)(59)(61)(68)  
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The review also highlighted the interaction of policies across the different levels, especially focusing 

on the difficulties of linking system level policies to hospital level policies. Schur(2004) discusses the 

limits of national legislation having an impact on rural hospitals,(37) while Nepal has seen the same 

issue around limited work performed on hospitals outside of large urban areas such as Kathmandu 

Valley.(17)(67)  

 

Despite the difficulties of interaction across the different levels, the review shows that policies at the 

difference levels can and often do have significant impact in driving hospital preparedness work. 

 

Need for Comprehensive Policies 

The review has shown that policies are needed in all levels of interaction. Also, the policies in 

different levels are interlinked, flowing from one to the other, with global policies influencing 

national policies, or health systems policies driving national policies and so forth. This review also 

highlighted the difficulties in ensuring interaction of policies at different levels. In order to ensure all 

relevant areas regarding policy for hospital preparedness are addressed, it is important to have a 

comprehensive view of the picture. The comprehensive view must also take into account policies 

that may not seem to have a direct relation to the topic under consideration but may become an 

important enabling or impeding factor in implementation.  

 

This point is illustrated through documents that note the impeding aspect of policies due either to 

its limited scope or non-comprehensive approach the given topic, which came through in both 

countries. The first aspect is the issue around financing. Financing for any preparedness work is a 

challenge globally.(69)(70) The same goes for hospital preparedness funding where funds are often 

not sufficient to meet all the needs. In the US this is linked to policy directions that take the 

attention away from disaster preparedness when distributing the fund across different projects in a 



 129 

hospital.(46)(47)(52) This is similar in Nepal, and the issue there is compounded by the lack of overall 

budget and donor interest driven planning in general.(71) 

 

Legal measures that address only limited facets of preparedness have also been shown to be 

impediments to comprehensive preparedness work. In the US the EMTALA, when used in certain 

ways, has been shown as a potential impediment for implementing certain hospital functions 

necessary in disaster situation. The limited focus in laws to ensure the safety of health workers when 

responding to disasters, and the need for waiving certain credentialing of volunteers who come from 

other States or countries are considered impediments to hospital preparedness and 

response.(12)(72) The introduction of the Uniform Emergency Volunteer Health Practitioners Act 

that was adopted in 9 States helped to address this issue somewhat but a more widespread 

adoption of this Act and other legal measures are needed.(12) Policies to include vulnerable 

population in the relevant preparedness plans(57) and legal standards of care(40) are also 

considered a gap requiring further attention. In addition, regulations and strategies for mitigating 

exposure of health workers to hazardous material to influence willingness to report to work is 

discussed.(64) 

 

Similarly, in Nepal, there are several standards of care and protocols in place addressing 

preparedness and response. However, many of them are not comprehensive, missing out on critical 

areas of preparedness.(17) For example, accreditation of medical personnel exists in general, but it 

lacks measures for accrediting medical teams deployed from other countries in disasters, even 

though this is clearly foreseen in preparedness plans. During the earthquake response, this function 

was taken on by the Emergency Medical Team program of WHO, when relevant experts were flown 

in to work with Nepal government officials to set ad-hoc standards of credentialing of incoming 

medical teams.(17)(65)(67) However, a more standard approach is needed for longer term 

sustainability. This point was also raised in the context of the US where Courtney et al(2014) 
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discussed the possibilities of having "approaches to formally expand the availability of qualified 

health-care workers, such as through using official foreign medical teams."(73) 

 

Impact of global policies on national policies 

The review showed that global programs and drivers had different levels of impact on the policies in 

the two countries, which also influenced to a great level how the policies were translated and 

implemented. The main difference lies in the fact that US policies are generally the drivers of global 

policies whereas policies in Nepal are highly influenced by global policies. For example, the 

standards of The Joint Commission on hospital preparedness in the US that is cited as a key driver 

for policy implementation, references the Safe Hospital program of WHO in its standards.(74) Both 

CDC’s Global Disease Detection program and USAID’s Emerging Pandemic Threats Program are 

designed to affect not only the US but also globally, in order to protect the US from global 

threats.(13) Nonetheless, there is little indication that the majority of the policies that are made at 

the national level, either in the domain of the disaster management field or health systems are 

influenced or induced by global policies.   

 

In contrast, in Nepal a high influence from global level policies is observed on national policies. In 

Nepal, most of the relevant policies are either driven by global policies and initiatives, or are 

developed under the leadership of international partners in Nepal. This means that on top of the 

three level of interaction as depicted in the Comprehensive Safe Hospital Framework,(5) an 

additional global level is added in the context of Nepal. One of the largest initiatives to scale up 

hospital preparedness in Nepal is driven by a consortium of external partners led by WHO, in 

agreement by the MOHP of Nepal.(17)This project was behind the development of the national 

Mass Casualty Management plan of Nepal, which was cited by different documents. In addition, the 

national policies that were driven by international actions include the Natural Calamity Relief Act, 

and the Health Sector Emergency and Disaster Response Plan.(27) The fact that the most recent 
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revision of the Natural Calamity Relief Act still lies as a draft due to inability to reconcile different 

global and national views on this is a case in point.(18) In addition, the majority of guidelines 

provided in Nepal are based on international guidelines of the same topic, and the mass casualty 

management plan was developed together with international partners. As such, the global influence 

in Nepal is much higher than in the US. 

 

Systems and Policy Implementation  

The research highlighted that policies are not just statements, but are active elements that can be 

developed to allow the system to function as needed especially in times of disasters. Some of the 

articles illustrated how policies were developed to address the needs arising from different disaster 

events,(15)(39) which shows that when used right, policies can be a strong enabling factor.  

 

However, policies are only the first step, and they can only have a positive impact when 

implemented appropriately. The fact that despite the numerous policies and programs in place 

many hospitals still do not have the right preparedness measure in the US for example shows that 

policies cannot be considered just existentially but must be thought of in the whole policy cycle. In 

other words, when establishing policies, considerations must be given to mechanisms of 

implementation at the same time to allow the policy to have the right impact.  

 

Many studies exist around what “enables” a policy to be implemented,(75)(76) and much of this lies 

beyond the scope of this paper. However, this literature review showed certain similarities and 

differences between the two countries that explained some of the factors that influence policy 

implementation.  

 

A comparative review of hospital preparedness implementation in Sweden and Iran showed that 

socioeconomic levels of a country influences the level of hospital preparedness, in terms of how 
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hospitals are assessed and prepared.(77) A similar result was found in this review, where although 

both Nepal and the US have invested in hospital preparedness area to varying degrees, helped by 

relevant policies and measures put in place, the extent to which the policies have impacted differs. 

Some commonality does exist in the difficulties around reaching rural areas, as discussed above, but 

the extent of implementation differs significantly.  

 

One of the reasons for this could be the difference in the structure of the health systems in the two 

countries. The health system in the US follows a complicated structure where uniform approaches 

are not easy to implement across the country.(78)(79) National policies and drivers are often re-

interpreted across different States or regions in to local policies or hospital level initiatives as seen 

above. In the disaster management arena, the national policies appear to have high influence on 

disaster preparedness across this country. One of the reasons for this may be because many of these 

policies were the result of lessons learned from large-scale disasters that went beyond the capacity 

of one State to respond, such as 9/11 terrorist attacks and Hurricane Katrina.(13)(16) However, this 

may be a misconception as the more state level work may be less well captured in peer reviewed or 

similar papers. The existence of coalitions at regional level attests to this possibility of further work 

being done at regional and state level.(41)(50)  

 

In contrast, the health system in Nepal is more centralized than in the US. An attempt was made to 

decentralize the system in Nepal in 1999 through the establishment of the Local Self-Government 

Act (LSGA).(80) The decentralization helped with reaching some of the more remote areas. However, 

this act still does not preclude the role of the central government in the local governance as the 

central government is supposed to “support” the local governments in its action.(80) As such, the 

reach of the central government in the local systems is still quite strong in Nepal. This allows for a 

more centralized structure in terms of implementation that enables a uniform and even 
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implementation in regions unlike in the US where central level policies may not always be translated 

into State level actions or policies.  

 

Also, the health system of Nepal is highly dependent on external resources. Around 50% of the 

health budget of Nepal is from international aid, which are geared toward specific initiatives.(71) 

The biennial health sector plans are developed together with international partners. This is similar in 

other areas of work, especially in the disaster risk management sector where the work was 

introduced first by international partners, and to date continues to be largely spearheaded by 

international partners.(17)(18)(65)(68) This results in international partners playing a major role in 

setting the priorities and direction of the country’s system and relevant policy implementation. 

 

In addition, the different types of policies show different levels of implementation in the two 

countries. In the US, legally binding policies often act as the overarching standard from which 

different policies and programs generate, such as the “Public Health Security and Bioterrorism 

Preparedness and Response Act”(47) and the bills and resolutions passed during the Ebola outbreak 

response in the US.(15) Legal enforcement seems a clear measure for implementation of these 

policies, compared to policies articulated through guidelines and standards, which often run into 

problems around financing(52) and differing levels of prioritization in States.(47)(49) 

 

In contrast, in Nepal, although legally binding policies exist, it is often the global direction and the 

funds that result from this as described above that drive much of the policy development and 

implementation. For example, the Safe Hospital programme in Nepal benefited greatly from the 

establishment of the National Risk Reduction consortium for its implementation as one of the main 

flagship areas was around safe hospital.(17)(21)  

 



 134 

The differences show that systems, both governance and health structures play a key role in 

deciding whether a policy is implemented, and extent of the impact a policy may have in actual 

reality. This was not the main topic of this research, but the points raised here generate further 

topics of research in order to complete the picture. 

 

Limitations of the research 

This research does not give a chronological description of all the legislation, plans, and programs 

developed in either country. It aims to give a snapshot of some of those that have influenced 

hospital preparedness as seen through a literature review. As such, not all the policies may have 

been captured in this paper. The discussion is based on what has been learned from the identified 

papers. 

 

In addition, the highly inclusive definition used for “policy” in this review may have led to mixing of 

different types of policies that are often portrayed differently between those that are legally bound, 

and those that are drawn up for general direction or advise to the community. A more critical review 

of policies in the two countries and other settings would have allowed for further discussion around 

not only policy types but also their implementation in the country. Although this research did try to 

capture some elements influencing implementation, the findings are small and not easily 

generalizable due to the specific structure of the two countries that were compared here. In order to 

have the full picture of the impact of policies in preparedness, further research looking at specific 

types of policies and their implementation would be needed.  

 

The research has focused on 2 countries only, with very specific and unique health systems 

structures in place. The discussions are based on the commonalities and differences identified 

between the types of policies found in two countries only. As such, this may not be generalizable to 

all contexts.  
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The paper does not address the quality of the policies themselves, but only looks at how the policies 

impacted the preparedness work implemented in the two countries. The paper also does not look at 

the policy recommendations made from evaluation of different hospital preparedness programs 

implemented in the two countries. Review of such recommendations may allow for further 

identification of gaps and areas of future focus for policy developers. 

 

The documents reviewed for Nepal are mostly grey literature. Although they gave significant insight 

into the disaster management and hospital preparedness system in Nepal, the information may not 

have been sufficient to give a full picture of the situation in Nepal as it can be assumed that much 

information remains undocumented. A more systematic approach to analysing the evidence in Nepal 

is recommended in the future to allow for a more holistic view of the situation. 

 

Conclusion 

Based on lessons learned from past disaster experiences, there has been an increased global 

understanding on the need to prepare hospitals to be able to function and deliver lifesaving care in 

such situations.(5)(7) In Nepal and the United States, efforts have been put in place to safeguard the 

hospitals in the country in readiness for disaster events. Different types of policies adopted by the 

country have driven these efforts.  

 

This paper reviewed the types of policies that shaped hospital preparedness efforts in the two 

countries. The research highlighted the fact that policies are an important enabling factor for 

hospital preparedness work in both Nepal and the US. Despite the different economic and social 

situation of the two countries, both countries had policies directed at the different levels of 

interaction for a hospital, which drove or supported the hospital preparedness.  
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The research also highlighted the need for comprehensive policies, as policies in different sectors 

and levels of interaction are closely linked with each other. In order to ensure the right policies are 

in place, the interrelations and the impacting factors of different policies must be viewed together 

and comprehensive policies developed to enable the different aspects that will be impacted by the 

policy to act towards achieving the common goal. 

 

Further research is needed to identify the key enabling factors for translating policies into action, as 

the existence of policies presents only half of the picture. This research can be used to generate 

further questions for research on these facets. Review of relevant policies in other countries is also 

recommended to give a more generalizable picture of the types of polices needed to drive hospital 

preparedness work and the interrelatedness between global, national, health sector, and hospital 

policies. 
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Tables and Figure 
 
Table 1: Literature Reviewed (n=57) 
 

Author Title Year Type of research Study Purpose Country 

Barbera, JA et al 
(47) 

Challenge of Hospital 
Emergency Preparedness: 
Analysis and 
Recommendations 

2009 Original research To explore “potential reasons for 
inconsistent emergency preparedness 
across the hospital industry”. 

US 

Becker, SM (81) Addressing the psychosocial 
and communication 
challenges posed by 
radiological/nuclear 
terrorism: key developments 
since NCRP Report No. 138 

2005 Original research To review “key changes and advances in five 
broad areas since the issuing of NCRP 
Report No. 138: (1) training exercises, (2) 
policy and guidance development, (3) 
findings on hospital and clinician needs, (4) 
survey research on public perceptions of 
radiological terrorism, and (5) risk 
communication for radiological and nuclear 
terrorism situations”. 

US 

Bennett, RL (82) Chemical or biological 
terrorist attacks: an analysis 
of the preparedness of 
hospitals for managing 
victims affected by chemical 
or biological weapons of mass 
destruction. 

2006 Original research To “examine the current preparedness of 
hospitals in the State of Mississippi to 
manage victims of terrorist attacks involving 
chemical or biological” weapons of mass 
destruction. 

US 

Bentley, JD (38) Hospital Preparedness for 
Bioterrorism 

2001 Opinion To identify the challenges facing hospitals 
as they confront the potential for 
bioterrorism. 

US 

Born, C et al (58) Disaster Management 
Response Guidelines for 
Departments of Orthopaedic 
Surgery 

2016 Guideline To discuss disaster management response 
plans for orthopedic surgery. 

US 
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Burgess, JL et al 
(35) 

Hospital Preparedness for 
Hazardous Materials 
Incidents and Treatment of 
Contaminated Patients 

1997 Original research To determine level of preparedness of 
hospital-based facilities providing 
emergency care in the state of Washington 
for hazardous materials incidents including 
the treatment of contaminated patients. 

US 

Cliff, B (33) A Study of Disaster 
Preparedness of Rural 
Hospitals in the United States 

2007 Dissertation To explore the “relationships between risk 
perception, funding from the Health 
Resources and Services Administration 
(HRSA), and preparedness” in the US. 

US 

Courtney, B et al 
(40) 

Assessing the Legal Standard 
of Care in Public Health 
Emergencies 

2010 Commentary To “propose a new framework for assessing 
legal standards of care in emergencies that 
seeks to balance practitioner, patient, and 
community needs to assist medical and 
judicial responders”. 

US 

Courtney, B et al 
(73) 

Legal Preparedness: Care of 
the Critically Ill and Injured 
During Pandemics and 
Disasters: CHEST Consensus 
Statement 

2014 Original research To “discuss legal suggestions developed by 
the American College of Chest Physicians 
(CHEST) Task Force for Mass Critical Care to 
support planning and response efforts for 
mass casualty incidents involving critically ill 
or injured patients”. 

US 

Courtney, B et al 
(49) 

Healthcare Coalitions: The 
New Foundation for National 
Healthcare Preparedness and 
Response for Catastrophic 
Health Emergencies 

2009 Review To provide “an overview of the Hospital 
Preparedness Program (HPP) and its impact 
on hospital preparedness research”.  

US 

Davis, LM et al 
(51) 

Public Health Preparedness: 
Integrating Public Health and 
Hospital Preparedness 
Programs 

2006 RAND report To examine “different models for 
coordination that have been employed by 
local health departments and general acute-
care hospitals to improve public health 
preparedness”. 

US 

Dayton, C et al 
(59) 

Integrated plan to augment 
surge capacity. 

2008 Original research To assess surge capacity in New York State 
hospitals. 

US 

De Lorenzo, RA Financing hospital disaster 2007 Review To discuss financing mechanisms for US 
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(52) preparedness. hospital preparedness. 

Dornauer, ME 
(41) 

In Preparation or Response: 
Examining Health Care 
Coalitions Amid a Changing 
Economic and Political 
Landscape 

2015 Original research To “examine Health Care Coalitions (HCC) in 
the context of the developments of hospital 
consolidation and the ACA (Affordable Care 
Act) in order to facilitate future discourse 
regarding the strategy and policy of HCCs 
amid a changing economic and political 
landscape”. 

US 

Freeman, DM 
(62) 

A Case Study on the 
Implementation of the 
Hospital Emergency Incident 
Command System at Naval 
Hospital 

2005 Report To analyze “how Naval Hospital Pensacola 
(NHP) utilized the Hospital Emergency 
Incident Command System (HEICS) model 
during Hurricane Ivan”. 

US 

Garrett, AL et al 
(64) 

Mitigating Absenteeism in 
Hospital Workers During a 
Pandemic 

2009 Original research To assess the “uptake of proposed 
interventions to mitigate absenteeism in 
hospital workers during a pandemic”. 

US 

Gebbie, KM et al 
(83) 

Adapting Standards of Care 
Under Extreme Conditions 

2009 White paper Meeting report on the ethical, professional, 
and practical aspects of meeting standards 
of care in emergency situations. 

US 

Hershey,T et al 
(11) 

Legal Considerations for 
Health Care Practitioners 
After Superstorm Sandy 

2016 Review To discuss the “challenges and legal 
concerns faced by health care practitioners 
in the aftermath of Sandy, which included 
limitations in scope of practice, difficulties 
with credentialing, lack of portability of 
practitioner licenses, and concerns 
regarding volunteer immunity and liability”. 

US 

Hick, JL et al (84) Protective equipment for 
health care facility 
decontamination personnel: 
Regulations, risks, and 
recommendations 

2003 Review To review “core issues related to the 
selection of appropriate personal protective 
equipment for health care facility 
decontamination personnel, with an 
emphasis on respiratory protection”. 

US 

Hick, JL et al (85) Establishing and training 
health care facility 

2003 Review To review “Occupational Safety and Health 
Administration (OSHA) training 

US 
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decontamination teams requirements for personnel involved with 
decontamination responses, as well as 
issues of team selection and training”. 

Hines, L et al (54) Respiratory protection 
policies and practices among 
the health care workforce 
exposed to influenza in New 
York State: Evaluating 
emergency preparedness for 
the next pandemic 

2014 Original research To evaluate the preparedness level of New 
York State hospitals' respiratory protection 
program (RPP). 

US 

Hodge, JG et al 
(12) 

Voluntarism in the Wake of 
Hurricane Katrina: The 
Uniform Emergency 
Volunteer Health 
Practitioners Act 

2007 Review To “evaluate legal requirements for hospital 
emergency preparedness, key legal 
concerns that hospitals should consider in 
emergency preparedness activities, and 
how the changing legal landscape during 
emergencies necessitates real-time decision 
making”. 

US 

Hodge, JG et al 
(86) 

Emergency Legal 
Preparedness for Hospitals 
and Health Care Personnel 

2009 Review To discuss the “core legal challenges 
underlying the deployment and use of 
Volunteer Health Practitioners (VHP) during 
emergencies, and discuss how the Uniform 
Emergency Volunteer Health Practitioners 
Act (UEVHPA) responds to these 
challenges”. 

US 

Hoffman, S et al 
(72) 

Law, Liability, and Public 
Health Emergencies 

2009 Review To discuss “the different theories of liability 
that may be used by plaintiffs and the 
sources of immunity that are available to 
public health emergency responders in the 
public sector, private sector, and as 
volunteers”. 

US 

Jenkins, J et al 
(55) 

Review of Hospital 
Preparedness Instruments for 
National Incident 

2009 Original research To discuss standards for evaluating the 
National Incident Management Systems. 

US 
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Management System 
Compliance 

Kanter, RK et al 
(87) 

Hospital Emergency Surge 
Capacity: An Empiric New 
York Statewide Study 

2007 Original research To describe “typical statewide and regional 
hospital occupancy and patterns of 
variation in occupancy and estimate the 
ability of hospitals to accommodate new 
inpatients” in case of surge needed. 

US 

Khan, AS (13) Public health preparedness 
and response in the USA since 
9/11: a national health 
security imperative 

2011 Review To discuss the policies developed for 
emergency preparedness since 9/11. 

US 

Kreisberg, D et al 
(57) 

Vulnerable Populations in 
Hospital and Health Care 
Emergency Preparedness 
Planning: A Comprehensive 
Framework for Inclusion 

2016 Original research To “(1) describe a conceptual framework 
that provides a model for the inclusion of 
vulnerable populations into integrated 
health care and public health preparedness; 
and (2) apply this model to a pilot study”. 

US 

Landesman, LY et 
al (88) 

Hospital preparedness for 
chemical accidents: the effect 
of environmental legislation 
on health care services. 

1994 Original research To understand level of hospital 
preparedness in New York State after the 
implementation of the Superfund 
Amendments and Reauthorization Act 1986 
(SARA). 

US 

Levinson, DR (36) Hospital emergency 
preparedness and response 
during Superstorm Sandy 

2014 Original research “1. To describe the disaster experiences of 
hospitals affected by Superstorm Sandy, 
including challenges to hospital operations 
and patient care. 
2. To determine the extent to which State 
survey agencies and accreditation 
organizations cited hospitals with 
emergency-related deficiencies prior to 
Superstorm Sandy”. 

US 

Levitin, H et al 
(43) 

Hazardous Materials: Disaster 
Medical Planning and 
Response 

1996 Review To discuss mechanisms in place for 
hazardous material management in 
hospitals and beyond. 

US 
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Lister, SA (14) Hurricane Katrina: The Public 
Health and Medical Response 

2005 Report To “discuss the National Response Plan and 
its components for public health and 
medical response, provide information on 
key response activities carried out by 
agencies in HHS and DHS, and discuss 
certain issues in public health and medical 
preparedness that have been raised by the 
response to Hurricane Katrina”. 

US 

Lurie, N et al (16) Ten Years After Hurricane 
Katrina: Progress And 
Challenges Remain For US 
Emergency Preparedness 

2015 News article To highlight progress made on health sector 
preparedness 10 years since Hurricane 
Katrina. 
 

US 

Maldin, B et al 
(50) 

Regional Approaches to 
Hospital Preparedness 

2007 Original research To discuss “issues related to the 
engagement of hospitals and other 
community partners in a coordinated 
regional healthcare preparedness and 
response effort”. 

US 

Niska, RW et al 
(34) 

Bioterrorism and mass 
casualty preparedness in 
hospitals: United States, 
2003. 

2005 Original research To “examine the content of hospital 
terrorism preparedness emergency 
response plans”. 

US 

Pines, J et al (46) Value-Based Models for 
Sustaining Emergency 
Preparedness Capacity and 
Capability in the United 
States 

2014 White paper To discuss “issues in funding a prepared 
nation, including the uncertainty 
surrounding the likelihood and cost of 
public health emergencies”. 

US 

Reeve, M et al 
(42) 

The Impacts of the Affordable 
Care Act on Preparedness 
Resources and Programs: 
Workshop Summary 

2014 Report A summary of the workshop proceedings to 
discuss the impact of the Affordable Care 
Act on preparedness programs. 

US 

Roszak, AR et al 
(39) 

Implications of the 
Emergency Medical 
Treatment and Labor Act 

2009 Review To “review the act and its implications 
during public health emergencies, with a 
particular focus on its implications on 

US 
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(EMTALA) During Public 
Health Emergencies and on 
Alternate Sites of Care 

alternative sites of care”. 

Rutkow, L (15) US State-Level Legislative 
Responses to the Ebola 
Outbreak, 2014-2015 

2016 Original research To “systematically identify and analyze 
state-level legislative responses to Ebola 
from April 2014 through June 2015”. 

US 

Schultz, CH et al 
(89) 

Bioterrorism preparedness: I: 
the emergency department 
and hospital 

2002 Review To discuss hospital preparedness for 
response to a bioterrorism 
incident. 

US 

Schur, CL et al 
(37) 

Perspectives of rural hospitals 
on bioterrorism preparedness 
planning. 

2004 Report Summary of a meeting on disparity 
between Federal expectations and “the 
realities of small hospitals operating in 
geographically isolated communities”. 

US 

Seeman, N et al 
(63) 

Emergency Planning in 
Ontario's Acute Care 
Hospitals: A Survey of Board 
Chairs. 

2008 Original research “To survey hospital board chairs about 
governance practices, particularly with 
respect to approval processes for oversight 
of management preparedness for 
unforeseen emergencies”. 

US 

Spieler, S et al 
(90) 

Emergency preparedness in 
public hospitals: Complete 
Findings of the 2006–2007 
Emergency Preparedness 
Study 

2008 Report To examine level of emergency 
preparedness in public hospitals. 

US 

Taschner, MA et 
al (53) 

Emergency Preparedness 
Policy and Practice in 
Massachusetts Hospitals: A 
Case Study 

2016 Case Study To examine” emergency preparedness 
policy and practice in Massachusetts 
hospitals following 9/11/2001, identifying 
areas of success and opportunities for 
improvement”. 

US 

Ten Eyck, RP (60) Ability of regional hospitals to 
meet projected avian flu 
pandemic surge capacity 
requirements. 

2008 Original research To verify the hypothesis that "The surge 
capacity that realistically would be 
generated by the cumulative Greater 
Dayton Area Hospital Association (GDAHA) 
plan is sufficient to meet the demands of an 

US 
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avian influenza pandemic as predicted by 
the [US] Centers for Disease Control and 
Prevention (CDC) models”. 

Toner, E et al (48) Hospitals Rising to the 
Challenge: The First Five 
Years of the U.S. Hospital 
Preparedness Program and 
Priorities Going Forward 

2007 Report To conduct an assessment of U.S. hospital 
preparedness and to develop 
recommendations for evaluating and 
improving future hospital preparedness 
efforts. 

US 

U.S. Department 
of Health and 
Human Services 
(91) 

From Hospitals to Healthcare 
Coalitions: Transforming 
Health Preparedness and 
Response in Our 
Communities 

2010 Report Report on the implementation of the 
hospital preparedness plan on forming 
health care coalitions. 

US 

Veenema, TG et 
al (92) 

Increasing Emergency 
Preparedness: Examining the 
issues faced by U.S. health 
care organizations—and the 
policies to address them. 

2016 Commentary To examine the issues faced by US 
healthcare organization in emergency 
preparedness, and the policies to address 
them. 

US 

Walsh, L et al 
(93) 

Building Health Care System 
Capacity: Training Health Care 
Professionals in Disaster 
Preparedness Health Care 
Coalitions 

2015 Original research To describe the Health Care Coalition 
“education and training needs, challenges, 
and promising practices”. 

US 

Ziskin, LZ et al 
(56) 

State health policy for 
terrorism preparedness. 

2007 Review To examine the developments in State 
health policy for terrorism preparedness. 

US 

Acharya, L et al 
(27) 

Mental health and 
psychosocial support aspects 
in disaster preparedness: 
Nepal 

2006 Review To discuss the development of 
mental health and psychosocial aspects of 
disaster preparedness in Nepal. 

Nepal 
 

Grunewald, F et 
al (17) 

Evaluation of Handicap 
International's disaster 
preparedness efforts as 
tested by the 2015 Nepal 

2015 Report Evaluation of Handicap International's 
preparedness measures in light of the 2015 
Nepal earthquake. 

Nepal 
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Earthquake 

Jones, S et al (18) Governance struggles and 
policy processes in disaster 
risk reduction: A case study 
from Nepal 

2014 Case study To trace the “evolution of key DRR 
initiatives that have been developed in spite 
of the challenging governance context, such 
as the National Strategy for Disaster Risk 
Management and the Nepal Risk Reduction 
Consortium”. 

Nepal 

Landry, MD et al 
(67) 

The 2015 Nepal 
Earthquake(s): Lessons 
Learned From the Disability 
and Rehabilitation Sector's 
Preparation for, and 
Response to, Natural 
Disasters 

2016 Commentary To outline “lessons learned from Nepal that 
can be applied to future disasters to reduce 
overall disability-related outcomes and 
more fully integrate rehabilitation in 
preparation and planning”. 

Nepal 

Sharma, DC (65) Nepal earthquake exposes 
gaps in disaster 
preparedness. 

2015 Review To explore gaps in disaster preparedness 
exposed by the 2015 Nepal earthquake. 

Nepal 

Taylor, G et al 
(28) 

Review of the Nepal Risk 
Reduction Consortium (NRRC) 

2013 Report A report reviewing the impact of the Nepal 
Risk Reduction Consortium 2 years after its 
inception. 

Nepal 

USAID (68) One Doctor's Story of Hope: 
How Preparedness Saved 
Lives in Nepal 

2015 News article An article describing the impact of the 
Hospital Preparedness for Emergencies 
(HOPE) program in Nepal. 

Nepal 

 
 
 
Table 2: Quality review of qualitative and descriptive literature (n=30) 
 

Author Title Research method Relevance Appropriateness of 
qualitative method 

Transparency of 
procedures 

Soundness of 
Interpretive 

approach 

Barbera, JA 
et al (47) 

Challenge of Hospital 
Emergency 

Descriptive Research question 
explicitly stated, and 

Study designed 
around text analysis 

Reviews data 
collected from 

Descriptive analysis 
based around 
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Preparedness: Analysis 
and Recommendations 

related to policy mainly, which is 
appropriate for 
answering the 
research question 

various sources. 
Does not explicitly 
outline how the data 
was collected. No 
conflict of interest of 
author 

certain themes. 
Method of reliability 
check not outlined. 
Reference to 
literature indicated 
clearly 

Becker, SM 
(81) 

Addressing the 
psychosocial and 
communication 
challenges posed by 
radiological/nuclear 
terrorism: key 
developments since 
NCRP Report No. 138 

Descriptive Research question 
explicitly stated, and 
related to policy 

Study designed 
around text analysis 
mainly, which is 
appropriate for 
answering the 
research question 

Reviews reports and 
other data collected 
from various 
sources. Does not 
explicitly outline 
how the data was 
collected 

Descriptive analysis 
based around 
certain themes. 
Method of reliability 
check not outlined. 
Reference to 
literature indicated 
clearly 

Bennett, RL 
(82) 

Chemical or biological 
terrorist attacks: an 
analysis of the 
preparedness of 
hospitals for managing 
victims affected by 
chemical or biological 
weapons of mass 
destruction. 

Quantitative/Qualit
ative 

Research question 
explicitly stated, and 
related to policy 

Study design 
included both 
quantitative and 
qualitative methods, 
including surveys 
and interviews.  

Sampling of 
hospitals identified 
through 
geographical 
demarcation, and all 
relevant hospitals 
included in the 
study. Data 
collection methods 
outlined clearly 

Both qualitative and 
quantitative 
analytical methods 
used, as per the 
design of the study.  

Courtney, B 
et al (73) 

Legal Preparedness: Care 
of the Critically Ill and 
Injured During 
Pandemics and Disasters: 
CHEST Consensus 
Statement 

Descriptive Research question 
explicitly stated, and 
related to policy 

Literature review 
conducted based on 
key identified 
questions 

No quality 
assessment of 
literature reviews.  

Analysis of themes 
deduced from 
findings from the 
literature review 

Courtney, B 
et al (49) 

Healthcare Coalitions: 
The New Foundation for 
National Healthcare 

Descriptive Research question 
explicitly stated, and 
related to policy 

Review of 
healthcare coalitions 
and their structure  

Data collection 
methods identified 
through review of 

Findings presented 
with references and 
expert inputs 
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Preparedness and 
Response for 
Catastrophic Health 
Emergencies 

relevant documents 
and reports 

Dayton, C 
et al (59) 

Integrated plan to 
augment surge capacity. 

Descriptive Research question 
explicitly stated, and 
related to policy 

Review of the 
impact of a program 
on disaster 
preparedness 
planning in hospitals 
through review of 
the plans 

Data collection 
methods identified, 
and selection of 
hospitals for review 
done based on 
geographical 
demarcation (New 
York) 

Causal analysis 
(program to plan) 
done based on 
before and after 
review 

De 
Lorenzo, 
RA (52) 

Financing hospital 
disaster preparedness. 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the funding 
availability for 
preparedness in the 
US  

Data collection 
methods identified 
through review of 
relevant documents 
and reports 

Analysis of the main 
themes around 
preparedness 
financing 

Dornauer, 
ME (41) 

In Preparation or 
Response: Examining 
Health Care Coalitions 
Amid a Changing 
Economic and Political 
Landscape 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the role of health 
care coalitions as 
part of the 
preparedness 
program through 
relevant documents 

Data collection 
methods not 
identified clearly, 
but references 
identified clearly 

Analytical approach 
not clearly 
identified. Findings 
presented with 
reference 

Hershey,T 
et al (11) 

Legal Considerations for 
Health Care Practitioners 
After Superstorm Sandy 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the legal barriers 
in responding to a 
hurricane 

Data collection 
methods not 
identified clearly, 
but references 
identified clearly.  

Built on existing 
knowledge of legal 
issues and barriers 

Hick, JL et 
al (84) 

Protective equipment for 
health care facility 
decontamination 
personnel: Regulations, 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the issues around 
decontamination 
and access to PPEs 

Data collection 
methods identified 
through review of 
relevant documents 

Analysis made 
comparing reality 
with standards 
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risks, and 
recommendations 

and reports 

Hick, JL et 
al (85) 

Establishing and training 
health care facility 
decontamination teams 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the training 
requirements for 
occupational health 

Data collection 
methods identified 
through review of 
relevant documents 
and reports 

Analysis made using 
existing standards 
(Joint Commission 
Standards) 

Hines, L et 
al (54) 

Respiratory protection 
policies and practices 
among the health care 
workforce exposed to 
influenza in New York 
State: Evaluating 
emergency preparedness 
for the next pandemic 

Qualitative Research question 
explicitly stated, and 
related to policy 

Qualitative analysis 
synthesizing 
interviews with key 
informants 

Participating 
hospitals identified 
in New York, and 
same type of 
hospital personnel 
interviewed at each 
hospital using 
standard 
questionnaires 

Analysis performed 
using standard tool 
(SAS 9.2) 

Hodge, JG 
et al (86) 

Voluntarism in the Wake 
of Hurricane Katrina: The 
Uniform Emergency 
Volunteer Health 
Practitioners Act 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the issues around 
volunteer 
participation in 
response 

Authors declared no 
conflict of interest.  

Analysis made based 
on pre-identified set 
of questions 

Hodge, JG 
et al (12) 

Emergency Legal 
Preparedness for 
Hospitals and Health 
Care Personnel 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the issues around 
emergency legal 
preparedness 

Data collection 
methods identified 
through review of 
relevant documents 
and reports 

Analysis made based 
on pre-identified set 
of questions 

Hoffman, S 
et al (72) 

Law, Liability, and Public 
Health Emergencies 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the issues around 
emergency legal 
preparedness 

Data collection 
methods identified 
through review of 
relevant documents 
and reports 

Synthesizes the 
current status and 
gap analysis 

Jenkins, J et 
al (55) 

Review of Hospital 
Preparedness 

Qualitative Research question 
explicitly stated, and 

Literature review 
conducted based on 

Eligibility of studies 
included in the 

Comparative 
analysis with 
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Instruments for National 
Incident Management 
System Compliance 

related to policy key identified 
questions 

analysis clearly 
identified 

existing principles 

Khan, AS 
(13) 

Public health 
preparedness and 
response in the USA 
since 9/11: a national 
health security 
imperative 

Qualitative Research question 
explicitly stated, and 
related to policy 

Review of hospital 
plans 

Selection of 
participating 
hospitals done 
based on their 
participation in the 
GDAHA 

Standardized data 
form used to 
analyze the 
response plans of 
each hospital 

Kreisberg, 
D et al (57) 

Vulnerable Populations in 
Hospital and Health Care 
Emergency Preparedness 
Planning: A 
Comprehensive 
Framework for Inclusion 

Qualitative Research question 
explicitly stated, and 
related to policy 

Semi-structured 
interview conducted 
to gather data 

Semi-structured 
interview 
conducted. Sample 
selected using a "3-
stage purposive 
strategy". Interviews 
transcribed 

Transcripts used in 
the analysis, results 
synthesized around 
common themes 

Levitin, H 
et al (43) 

Hazardous Materials: 
Disaster Medical 
Planning and Response 

Descriptive Research question 
not explicitly stated, 
but document 
related to policy 

Descriptive review 
of state health 
policies related to 
terrorism 

Data collection 
methods not 
identified clearly, 
but references 
identified clearly 

Describes relevant 
mechanisms for 
policy 
implementation 

Maldin, B 
et al (50) 

Regional Approaches to 
Hospital Preparedness 

Descriptive Research question 
explicitly stated, and 
related to policy 

Study designed 
around text analysis 
mainly, which is 
appropriate for 
answering the 
research question 

Reviews data 
collected from 
various sources. 
Does not explicitly 
outline how the data 
was collected. No 
conflict of interest of 
author 

Descriptive analysis 
based around 
certain themes. 
Method of reliability 
check not outlined. 
Reference to 
literature indicated 
clearly 

Roszak, AR 
et al (39) 

Implications of the 
Emergency Medical 
Treatment and Labor Act 
(EMTALA) During Public 

Descriptive Research question 
explicitly stated, and 
related to policy 

Study designed 
around text analysis 
mainly, which is 
appropriate for 

Reviews reports and 
other data collected 
from various 
sources. Does not 

Descriptive analysis 
based around 
certain themes. 
Method of reliability 
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Health Emergencies and 
on Alternate Sites of Care 

answering the 
research question 

explicitly outline 
how the data was 
collected 

check not outlined. 
Reference to 
literature indicated 
clearly 

Rutkow, L 
(15) 

US State-Level Legislative 
Responses to the Ebola 
Outbreak, 2014-2015 

Quantitative/Qualit
ative 

Research question 
explicitly stated, and 
related to policy 

Study design 
included both 
quantitative and 
qualitative methods, 
including surveys 
and interviews.  

Sampling of 
hospitals identified 
through 
geographical 
demarcation, and all 
relevant hospitals 
included in the 
study. Data 
collection methods 
outlined clearly 

Both qualitative and 
quantitative 
analytical methods 
used, as per the 
design of the study.  

Schultz, CH 
et al (89) 

Bioterrorism 
preparedness: I: the 
emergency department 
and hospital 

Descriptive Research question 
explicitly stated, and 
related to policy 

Literature review 
conducted based on 
key identified 
questions 

No quality 
assessment of 
literature reviews.  

Analysis of themes 
deduced from 
findings from the 
literature review 

Taschner, 
MA et al 

(53) 

Emergency Preparedness 
Policy and Practice in 
Massachusetts Hospitals: 
A Case Study 

Descriptive Research question 
explicitly stated, and 
related to policy 

Review of 
healthcare coalitions 
and their structure  

Data collection 
methods identified 
through review of 
relevant documents 
and reports 

Findings presented 
with references and 
expert inputs 

Ten Eyck, 
RP (60) 

Ability of regional 
hospitals to meet 
projected avian flu 
pandemic surge capacity 
requirements. 

Descriptive Research question 
explicitly stated, and 
related to policy 

Review of the 
impact of a program 
on disaster 
preparedness 
planning in hospitals 
through review of 
the plans 

Data collection 
methods identified, 
and selection of 
hospitals for review 
done based on 
geographical 
demarcation (New 
York) 

Causal analysis 
(program to plan) 
done based on 
before and after 
review 

Walsh, L et 
al (93) 

Building Health Care 
System Capacity: Training 

Descriptive Research question 
explicitly stated, and 

Descriptive review 
of the funding 

Data collection 
methods identified 

Analysis of the main 
themes around 
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Health Care Professionals 
in Disaster Preparedness 
Health Care Coalitions 

related to policy availability for 
preparedness in the 
US  

through review of 
relevant documents 
and reports 

preparedness 
financing 

Ziskin, LZ et 
al (56) 

State health policy for 
terrorism preparedness. 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive review 
of the role of health 
care coalitions as 
part of the 
preparedness 
program through 
relevant documents 

Data collection 
methods not 
identified clearly, 
but references 
identified clearly 

Analytical approach 
not clearly 
identified. Findings 
presented with 
reference 

Acharya, L 
et al (27) 

Mental health and 
psychosocial support 
aspects in disaster 
preparedness: Nepal 

Descriptive Research question 
explicitly stated, and 
related to policy 

Descriptive analysis 
of the chronology of 
developing the 
mental health and 
psychosocial 
preparedness for 
disasters in Nepal 

Data collection 
methods not 
identified clearly, 
but references 
identified clearly 

Chronological listing 
of measures taken 

Jones, S et 
al (18) 

Governance struggles 
and policy processes in 
disaster risk reduction: A 
case study from Nepal 

Descriptive Research question 
explicitly stated, and 
related to policy 

In-depth interviews 
with key informants, 
and workshop. 
Review of policy 
documents and 
reports 

Data collection 
mechanism clearly 
identified. Questions 
used not listed and 
unclear whether the 
interviews were 
structured or not  

Assessment 
framework clear, 
based on 
neoliberalism 
approaches 

Landry, MD 
et al (67) 

The 2015 Nepal 
Earthquake(s): Lessons 
Learned From the 
Disability and 
Rehabilitation Sector's 
Preparation for, and 
Response to, Natural 
Disasters 

Descriptive Research question 
explicitly stated, and 
related to policy 

Use of experiential 
evidence 

Authors' 
experiential 
evidence used to 
support the article. 
Review of relevant 
documents although 
data collection 
mechanism is not 
identified 

A frame of assessing 
the findings based 
on the disaster 
management cycle 
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Table 3: Quality review of quantitative literature (n=8) 
 

Author Method N Population Sample 
design, RR 

(%) 

Indepen
dent 

Variable 

Dependent 
Variable 

Reliability Validity Quality 
considerations 

Burgess, JL 
et al (35) 

Faxed 
Questionnaire 

95 Hospital-
based 
facilities 
providing 
emergency 
care in 
Washingto
n 

Convenienc
e Sample, 
94 

Hazardo
us 
incident 

Level of 
preparedness 
for hazardous 
incident 
material 

Not reported Hospitals were 
selected based 
on availability of 
emergency care 
services in 
Washington 
State 

Survey tool 
based on the 
Joint 
Accreditation 
standards and 
experiential 
evidence from 
experience of 
recent incident 
in Washington 
State 
Outcome 
variables well 
defined 

Cliff, B (33) Mail 
questionnaire, 
follow up phone 
call 

134 Rural 
hospitals, 
and Chief 
Executive 
Officer of 
the 
hospitals 

Random 
Sampling, 
33 

Risk 
percepti
on and 
HRSA 
funding 

Preparedness Interrater 
reliability tested 
between two 
interviewers 

Assessed 
content validity 

Questionnaire 
tested and used 
for previous 
study. This 
study used the 
data of a 
previously 
conducted 
survey to link 
with the 
independent 
variables 
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Garrett, AL 
et al (64) 

Internet-based 
survey 

2864 Hospital 
workers 
across 5 
large urban 
facilities 

Convenienc
e Sampling, 
RR 
calculated 
at 16.8 

Pandem
ic 

Willingness to 
work 

Not reported Respondents 
selected 
through 
convenient 
sampling. 
Survey 
responses 
compared to 
focus group 
sessions 

Limitations 
acknowledged 

Kanter, RK 
et al (87) 

Data on daily 
occupancy rate 
between 1996 
and 2002 gained 
from the New 
York Statewide 
Planning and 
Research 
Cooperative 
System 

NR All 
hospitals in 
New York 
State 

Convenienc
e Sample, 
RR not 
relevant 

Emerge
ncy 
event 

Daily occupancy 
rate 

Not reported Comparison 
with historical 
day-of-the-week 
trends and the 
reduction rate 

Clear outcome 
indicators and 
statistical 
analysis made. 
Limitations 
acknowledged 

Landesman
, LY et al 

(88) 

Survey conducted 
twice, pre and 
post 
implementation 
of the SARA 

NR Medical 
directors of 
emergency 
departmen
ts in all 
acute care 
hospitals in 
the State of 
New York 

Convenienc
e sample, 
94 (pre-
test), 72 
(post-test) 

Chemica
l 
incident 

Preparedness Not reported Use of the same 
survey tool to 
conduct survey 
of same 
hospitals in a 3 
year period 

Clear 
methodology 
using standard 
survey tool 

Levinson, 
DR (36) 

Survey, site visits 174 Medicare-
certified 
hospitals 
located in 

Convenienc
e sample, 
98.8 

Superst
orm 
Sandy 

Preparedness Not reported Comparison of 
survey result 
with previously 
administered 

Clear 
methodology 
using standard 
survey tool 



 154 

declared 
disaster 
areas in 
Connecticu
t, New 
Jersey, and 
New York 
during 
Superstorm 
Sandy 

State surveys. 
Site visits to 
purposefully 
selected sites 
for verification 

Niska, RW 
(34) 

Survey 500 On Federal 
general and 
short-stay 
hospitals in 
the United 
States 

Convenienc
e sample, 
RR not 
stated 

Terroris
m 

Preparedness Reliability not 
reported but 
the survey tool 
used annually 

Standard survey 
tool that is used 
annually by an 
accredited 
organization 

Strong tool used 
to analyze the 
results. Clear 
outcome 
measures 
identified 

Seeman, N 
et al (63) 

Survey NR Hospital 
managers 

Convenienc
e sample, 
RR not 
reported 

Emerge
ncies 

Preparedness Not reported Not reported Clear process 
for identifying 
the 34 best 
practices used 
for the analysis 
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Table 4. Policies related to Hospital Preparedness in the United States 

Level Type of Policy  Policies Literature 

Disaster Risk 
Management 
policies 

Guideline 
 
 
Legislation 
 
 
 
 
 
 
 
 
 
 
 
General Policy 
 
Program 
 
 
 
Framework 
 
 
 
 
 
Standards 
 
Plan 
 

National Fire Protection Association and the American Society for Testing and 
Materials 
 
Balanced budget act (1997) – Links with Medicare payment for hospital 
preparedness 
Emergency Management Assistance Compact (EMAC) 
State “Good Samaritan” statutes 
Homeland Security Presidential Directive 5 
Superfund Amendments and Reauthorization Act of 1986 (SARA) 
 
Consolidated Omnibus Budget Reconciliation Act 
National incident management system (Part of National Response Plan) 
 
 
 
National policy for emergency preparedness 
 
Urban Area Initiative 
Department of Defense’s Biological Threat Reduction Program 
Department of State’s Global Threat Reduction Programs 
 
US National Response Framework 
 
 
 
 
 
National Fire Protection Association (NFPA) recommendations 
 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 
CFR 300) 

Barbera, JA et al (2009) 
 
 
Bentley, JD (2001) 
 
Hoffman, S et al (2009) 
Hoffman, S et al (2009) 
Jenkins, JL et al (2009) 
Landesman, LY et al (1994) 
Levitin, HW et al (1996) 
Levitin, HW et al (1996) 
Jenkins, JL et al (2009) 
Taschner, MA et al (2016) 
Ziskin, LZ (2007) 
 
Kanter, RK et al (2007) 
 
Barbera, JA et al (2009) 
Khan, AS (2011) 
Khan, AS (2011) 
 
Kreisberg, D et al (2016) 
Levitin, HW et al (1996) 
Lister, SA (2005) 
Taschner, MA et al (2016) 
Lurie, N (2015) 
 
Levitin, HW et al (1996) 
 
Levitin, HW et al (1996) 
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Health systems 
disaster policies 

Legislation Public Health Security and Bioterrorism Preparedness and Response Act 
(2002) 
Emergency Medical Treatment and Labor Act (EMTALA) – as an obstruction 
 
Legal standards of care 
Legal suggestions developed by the American College of Chest Physicians 
(CHEST) Task Force for Mass Critical Care 
Affordable Care Act 
 
Legal immunity for caregivers 
Licensing and credentialing of health volunteers 
Federal regulations on health care facility decontamination process 
Uniform Emergency Volunteer Health Practitioners Act 
 
 
Pandemic and All-Hazards Preparedness Act (PAHPA) (2006) 
 
Federal OSHA regulations 
Federal regulations requiring hospitals to be prepared 
 
 
Mental Health Parity and Addiction Equity Act (2008) 
Ebola bills and regulations 

Barbera, JA et al (2009) 
Maldin, B et al (2007) 
Bentley, JD (2001) 
Roszak, AR et al (2009) 
Courtney, B et al (2010) 
Courtney, B et al (2014) 
 
Dornauer, ME (2015) 
Reeve, M et al (2014) 
Gebbie, KM et al (2009) 
Hershey, TB et al (2016) 
Hick, JL (2003) 
Hodge, JG et al (2007) 
Hoffman, S et al (2009) – 
enacted in 9 states 
Khan, AS (2011) 
Kreisberg, D et al (2016) 
Levitin, HW et al (1996) 
Levinson, DR (2014) 
Schur, CL (2004) – limits in 
reaching rural hospital 
Reeve, M et al (2014) 
Rutkow, L (2016) 

Accreditation 
standards 

The Joint Commission (TJC, formerly known as the Joint Commission on 
Accreditation of Healthcare Organizations) 

Barbera, JA et al (2009) 
Born, C et al (2016) 
Burgess, JL et al (1997) 
Cliff, B (2007) 
Bennett, RL (2006) 
Hick, JL et al (2003) 
Hodge, JG et al (2007) 
Kreisberg, D et al (2016) 
Levitin, HW et al (1996) 
Schultz, CH et al (2002) 
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Veenema, T et al (2016) 
Spieler, SS et al (2008) 

Strategies and 
Frameworks 

IOM AHRQ Framework 
National Health Security Strategy23 (NHSS) (2009) 

Cliff, B (2007) 
Kreisberg, D et al (2016) 
Lurie, N (2015) 
 

Systems Metropolitan medical response system 
Health care coalition 
 
 
 
 
 
Coordination systems among hospitals within a region 
Laboratories response network  

Barbera, JA et al (2009) 
Courtney, B et al (2009) 
Dornauer, ME (2015)  
Toner, E et al (2007) 
Maldin, B et al (2007) 
Taschner, MA et al (2016) 
Walsch, L et al (2015) 
Davis, LM et al (2006) 
Khan, AS (2011) 

Standards Benchmarks and preparedness requirements 
Standards of care 
OSHA standards 

Barbera, JA et al (2009) 
Gebbie, KM et al (2009) 
Hines, L et al (2014) 

Program Public Health Emergency Preparedness Program 
Hospital Preparedness Program (HPP) 
 
 
 
 
 
Bioterrorism and hospital preparedness program 
 
Respiratory protection program (RPP), as requested by OSHA standards 
CHEMPACK programme 
CDC’s Global Disease Detection program 
USAID’s Emerging Pandemic Threats Program 

Pines J et al (2014) 
Barbera, JA et al (2009) 
Courtney, B et al (2009) 
Pines J et al (2014) 
Toner, E et al (2007) 
Taschner, MA et al (2016) 
 
Bennett, RL (2006) 
Maldin, B et al (2007) 
Hines, L et al (2014) 
Khan, AS (2011) 
Khan, AS (2011) 
Khan, AS (2011) 

Guideline and 
Tools 

Federal Guideline on preparedness 
 

Barbera, JA et al (2009) 
Schur, CL et al (2004) 
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AHRQ tool for assessing hospital capacity for response (2000) 
Radiological Dispersal Device Preparedness 
Guidelines for CBWMD  
Guidelines for H1N1 pandemic 
ESF-8: Public Health and Medical Services 
Clinical Policy for the Initial Approach to Patients with Acute Toxic Ingestion 
or Dermal or Inhalation Exposure 
Emergency Preparedness Requirements for Medicare and Medic- aid 
Participating Providers and Suppliers, from Centers for Medicare and 
Medicaid Services (CMS) 

Lurie, N (2015) 
Cliff, B (2007) 
Becker, SM (2006) 
Bennett, RL (2006) 
Hines, L et al (2014) 
Kreisberg, D et al (2016) 
Levitin, HW et al (1996) 
 
 Veenema, T et al (2016) 

Finance Funding hospital preparedness  Barbera, JA et al (2009) 
Davis, LM et al (2006) 
De Lorenzo, RA (2007) 
Toner, E et al (2007)  
Hick, JL et al (2003) 
Khan, AS (2011) 
Maldin, B et al (2007) 
Pines J et al (2014) 
Taschner, MA et al (2016) 
Lurie, N (2015) 
 

Hospital policies System 
 
 
 
 
 
 
 
 
Plan 
 

Incident management system 
Health care coalition 
 
 
 
Coordination systems  
Collaboration of hospitals with outside organizations 
Hospital Emergency Incident Command System (HEICS) model 
 
Plan for preparedness 
Surge capacity plan 

Born, C et al (2016) 
Courtney, B et al (2009) 
Dornauer, ME (2015) 
Toner, E et al (2007) 
Maldin, B et al (2007) 
Davis, LM et al (2006) 
Niska, RW et al (2005) 
Freeman, DM (2005) 
 
Born, C et al (2016) 
Dayton, C (2008) 
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Strategy 
 
 
 
 
Standards 
 

Hospital terrorism preparedness emergency response plans 
Greater Dayton Area Hospital Association (GDAHA) plan 
Pandemic Preparedness Plan 
 
Mitigation strategies to influence willingness to report to work, such as 
improving access to PPEs 
Hospital level new strategies to deal with H1N1 – ad hoc work when in need 
Risk preparation strategies 
 
Key governance practices relating to accountability for leadership and 
stakeholder communication 

Niska, RW et al (2005) 
Ten Eyck, RP (2008) 
Zoutman, DE et al (2010) 
 
Garrett, AL et al (2009) 
 
Roszak, AR et al (2009) 
Seeman, N et al (2008) 
 
Seeman, N et al (2008) 
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Table 5. Policies related to Hospital Preparedness in Nepal 
 

Level Type of Policy  Policies Literature 

Global Framework 
 
 
Declaration 

Hyogo Framework of Action (2000 – 2015) 
Sendai Framework for Disaster Risk Reduction (2015 – 2030) 
 
Kathmandu Declaration on Protecting Health Facilities from Disasters (2009) 

Jones, S et al (2014) 
Sharma, DC (2015) 
 
Sharma, DC (2015) 
 

National disaster 
management 
policy 

Law 
 
 
Plan 
 
 
 
 
Program 
 
 
 
Strategy/ 
Framework 

Natural Calamity Relief Act (1982, 1989, 1992) 
Disaster Management Policy and Act (2006) 
 
Five Year Plan of MOHA 
Local Self Governance Act 
National search and rescue plan 
National Action Plan for Disaster Risk Management (1996) 
 
Nepal Risk Reduction Consortium (2011) 
 
 
 
National strategy for disaster risk management (2006)` 
National disaster response framework 

Acharya, L et al (2006) 
Jones, S et al (2014) 
 
Acharya, L et al (2006) 
Jones, S et al (2014) 
Jones, S et al (2014) 
Jones, S et al (2014) 
 
Jones, S et al (2014)  
Grunewald, F et al (2015) 
Taylor, G et al (2013) 
 
Jones, S et al (2014) 
Jones, S et al (2014) 

National health 
systems policy 

Plan 
 
 
 
 
Guidelines/ 
Protocols 
 
 
 
 

Health Sector Emergency and Disaster Response Plan of the Ministry of 
Health (2003) 
National Mental Health Policy, Strategy and Plan of Action (1995 - updated in 
2004) 
 
Guidelines on best public health practices in emergencies for district health 
workers (2003, MOHP, WHO) 
Case management protocols 
Rehabilitation guideline 
Trauma protocol 
 

Acharya, L et al (2006) 
 
Acharya, L et al (2006) 
 
 
Acharya, L et al (2006) 
 
Grunewald, F et al (2015) 
Grunewald, F et al (2015) 
Grunewald, F et al (2015) 
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Plan 
 
 
 
Framework 
 
System 

Mass casualty management plan 
 
 
 
Framework of disability disaster preparedness planning 
 
Hub hospital system 
 
 

Landry, MD et al (2016) 
Grunewald, F et al (2015) 
Taylor, G et al (2013) 
 
Landry, MD et al (2016) 
 
Grunewald, F et al (2015) 
 
 

Hospital level 
policy 

Program 
 
Plan 

Hospital Preparedness for Emergencies (HOPE) project 
 
Tribhuvan University Teaching Hospital’s Disaster Preparedness Plan 

USAID (2015) 
 
USAID (2015) 
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Conclusion 
 

Summary of Findings 

This research aimed to answer the question on the level of influence of disaster preparedness in 

achieving the desired outcomes in disaster response, focusing on hospitals. The question was further 

divided into three sub-questions. The first question looked to answer what the desired outcome of a 

hospital in disaster response would be. The second question took one step further to look at which 

aspects of preparedness can have an influence on achieving the desired outcome. The third question 

then addressed the different policies that may drive the preparedness work to achieve adequate 

response in disaster situations. 

 

Different methodologies were used to address the three questions, presented in Chapters 2 to 4. 

They included literature searches (Manuscripts 1 and 3), and a statistical analysis of the correlation 

between preparedness activities and response outcomes, in the context of Nepal and the 2015 

earthquake (Manuscript 2). 

 

The research indicated the following. First, a review of the literature on response outcome measures 

for hospitals highlighted that although there is no set list of outcome measures that is used 

universally, there are some commonalities in terms of the different categories of measures used for 

measuring a hospital’s response outcomes. These include: i) ability to deliver the right level of 

services; ii) availability of referral mechanisms; iii) means to evacuate patient and staff, linked to 

staff and patient safety; iv) access to health facilities; and v) time to response. Although the way 

these five categories are further analyzed for use in measuring performance varied, and some of the 

categories overlapped in certain ways, these five categories appeared as the most common 

measures for evaluating a hospital’s performance in responding to a disaster situation. 
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Second, in order to measure whether certain preparedness measures influenced achieving the 

desired outcome in disaster response, the health workers’ readiness through training and 

implementing various preparedness measures in a hospital was assessed, and then analyzed through 

linking with an outcome measure, namely time to response of individual health workers. The health 

workers’ readiness was chosen, as health workers are the most critical element to ensuring a 

hospital is able to deliver in disaster situation.  Through a statistical analysis of the relation between 

the various measures put in place to ensure health workers are ready to respond and the health 

workers’ reaction in disasters (time to response), it was possible to see which elements of 

preparedness had the most correlation to achieving the desired outcome. The analysis showed that 

having coordination measures in place which the health workers were knowledgeable of and were 

trained in, such as emergency operations centers, incident management systems, clear lines of 

responsibilities and authority in times of emergency had the highest correlation with a fast time to 

response among the health workers surveyed. It also showed that having emergency plans with 

training and simulation exercises, and clear protocols for activating and deactivating the plans also 

have an impact on ensuring a more timely response.  This analysis has several limitations, including 

difficulties in generalization as the sample size was small and of only one hospital in Nepal. 

Nonetheless, as the first attempt to conduct such a statistical analysis, such analysis could be useful 

in prioritizing the different preparedness activities and focus on elements that may have a higher 

impact. 

 

Third, a  review of policies Nepal to the USA was conducted to see which policies would be necessary 

to ensure preparedness takes place. The US was selected for the review with Nepal, as both 

countries have implemented a number of measures to prepare hospitals, with a focus on responding 

to natural disasters.(1)(2) The research showed that policies are important enabling factors to 

ensuring the preparedness is in place. However, in order to ensure policies drive the right level and 

type of preparedness is in place, a holistic view of preparedness around hospitals and their 
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implications is needed, especially keeping in mind that hospitals in themselves are a complex 

combination of various elements (health workers, facilities, patients, etc). A comprehensive 

approach is also important in that hospitals are not standalone entities but they need to function 

within the wider circle of a health system, the national disaster management system, and more 

widely, a global disaster management system.  

 

Contribution to Literature 

The paucity of literature on linking preparedness in hospitals to disaster response was noted in the 

introduction and the subsequent chapters. The reason for this is many-fold, including the difficulties 

of evaluating preparedness in an actual response due to the relative scarcity of disasters in general, 

and the ethical implications of conducting research in the midst of a disaster response where the 

focus is almost always on “saving lives”. Nonetheless, the importance of hospital preparedness is 

undisputed. In order to ensure this happens well, further refining and focusing of the preparedness 

work is needed.  

 

This research aims to contribute to this by introducing a method of identifying the preparedness 

measures that had a higher influence on achieving the desired outcome in hospitals by using a 

statistical analysis method. This is further supported by efforts to identify what exactly it is that we 

expect hospitals to do in disaster situations. The manuscript on policy aimed to add the final link in 

terms of the drivers of preparedness work that could then lead to good response. By reviewing the 

different polices in place, and the limitations of them, this paper shows that preparedness work 

cannot be done in isolation but needs a holistic approach, which need to be driven by the right 

policies.  

 

The limitations of each manuscript, as listed accordingly, generate research questions that could be 

further conducted. By doing so, this will lead to enriching the much needed literature in this field.  
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Implications on Policy and Practice 

This research has two main implications, first in terms of practice, and second on policy. The results 

of this research, and the further research questions it generated, can have a direct impact on how 

hospital preparedness programs are designed, especially in resource-constrained settings. By 

identifying the factors that have a higher influence on achieving the response outcomes, the 

program could prioritize its areas of intervention over time as well as within available resources. In 

addition, the identified response outcomes can provide direction in designing not only the 

preparedness and response plans, but also the after action reviews and evaluation of response. By 

applying these outcome measures in evaluating the response of hospitals even to smaller 

emergencies and incidents, the hospital could then use the results to further refine its preparedness 

and response plans and strategies.  

 

Another practice implication lies in the methodology used in this research. The statistical analysis of 

the impact of preparedness in response is a methodology in manuscript 2 that has been used for the 

first time, especially using the Hospital Safety Index. Although the results are not generalizable, 

similar methodologies can be used to generate further information as well as further verify the 

methodology and identify the right type of analysis for future use. Statistical analysis can help to 

generate strong evidence for identifying factors that show correlation to the desired outcome, 

thereby further supporting the arguments around areas of prioritization in preparedness. 

 

The policy implications of this research are also clear, as elaborated especially in manuscript 3. The 

results of this research give justification for having hospital preparedness programs, especially in 

high-risk countries or settings. The research shows that preparedness measures do have an 

influence on achieving the desired outcome in hospitals. The evaluations that can be implemented 

as part of the program could also give further justification for having preparedness programs in 

place.  
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In addition, the diversity of preparedness work, and the possibility to prioritize among them could 

help policy makers to make decisions when developing policies in terms of their content, direction 

and use. Furthermore, the results show that such policies and implementation can be done even in 

low-income countries, thereby removing any barriers in terms of available resources. 

 

Further Research 

This research has several limitations, including the difficulties in generalizing the findings across 

different countries and contexts, as the type of hazard, the extent of their impact on the society, and 

the ability for the country to cope will all have an impact on the type and level of preparedness work 

that needs to be implemented, as well as the expected outcome of hospitals in response. 

Nonetheless, this research generates several dimensions for further research. 

 

First, further research and work to develop a list of outcome indicators for measuring response 

outcome of hospitals in emergencies are needed. This research identified broad areas of outcome 

measures, but additional work is needed to transform this into measurable indicators. Although the 

level of expected outcomes would be different across different contexts, the type of indicators that 

can be applied to hospitals in different contexts can be developed. These indicators would serve not 

only to have a general academic understanding of this topic, but also to direct future hospital 

preparedness programs across the board as well as elevate the level of hospital performance in 

general. 

 

Second, the statistical methodology used in manuscript 2 was limited to only one hospital in Nepal. 

Similar research using the same methodology could help to generate a substantial pool of 

information that could then be generalized further. , Using methods of adjustment appropriately, a 

more generalizable knowledge base could be created, even though it is potentially difficult to 
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control elements such as context, level of preparedness in hospital and others. This would then help 

to further refine and prioritize the different preparedness measures implemented in hospitals, 

depending on context, resource availability, and other surrounding factors. 

 

Further research on policy implementation in hospitals is needed. There are several researches 

already on policy implementation in general, and a means to adapt these approaches to hospital 

preparedness programs would be meaningful to show what some of the facilitators and barriers may 

be to implementing hospital preparedness programs. 

 

Conclusion 

This research was conceptualized following the Nepal 2015 earthquake, as a means to leverage and 

learn from a tragic incident that impacted many lives. The main driver for this research was based on 

a personal goal to promote and implement good preparedness and prevention measures so that we 

can prevent the loss of lives from similar events in the future. This is based on a continuum of 

several work – the continuum of the efforts put in place in Nepal prior to the earthquake to prepare 

hospitals to respond effectively, and the continuum of ongoing small but important work globally, to 

prepare the health sector and the wider community for such hazards so that they will not become 

disasters.   

 

The research showed that it is indeed possible to provide further evidence for justifying the need for 

hospital preparedness, and its feasibility in terms of implementation and achieving the desired 

results. The limitations found in the research in turn generated a number of areas of further 

research that could add to the literature. It is hoped that this addition to existing literature could 

help to further the work on hospital preparedness globally.  
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