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ABSTRACT 

Epidemiology in Emergency Response: the application of epidemiologic methods to global emergency 

response decisions 

Bobi Morris 

Introduction 

Every year, conflicts and natural disasters affect millions of people worldwide. However, the resources to 

assist those affected are perpetually insufficient. When emergencies strike, assistance organizations 

must decide where to prioritize their limited resources to reduce as much mortality and suffering as 

possible.  

At the start of their emergency response activities, organizations typically make three key decisions: 1) 

determine if they will respond 2) prioritize/triage the needs of the affected population; and 3) choose first 

response programs to implement. Many studies and authors note that these decisions are often based on 

insufficient evidence and personal judgement. 

This dissertation argues that we, as emergency responders, can do better. Epidemiologic methods can 

empower us to make better decisions based on better measurement, analysis, and evidence – improving 

outcomes for emergency affected persons, globally. This dissertation provides three examples of 

epidemiologic methods being used to inform critical emergency response decision points. 

Aim 1 addresses the first emergency response decision: prioritizing the most severe emergencies for 

response programing. Aim 2 focuses on the second emergency response decision: how can responders 

most accurately prioritize the needs of affected persons by using needs surveys, given the potential that 

needs vary by gender or age. Aim 3 examines the third decision: which response programs to implement, 

by summarizing the evidence base for the effectiveness of standard emergency programs. 

  

Methods 

In aim 1 I facilitated a panel of outbreak specialists from a leading emergency response organization to 

develop, test, and validate a new measure for the classification of outbreaks. I used classical scale 

development methods, including both qualitative and quantitative procedures.  



 

In aim 2 I used data from 12 emergency needs surveys to examine a common assumption that reported 

needs and experiences vary based on the gender and/or age of the respondent. I conducted both 

individual analyses of each study as well as a set of meta-analyses examining the prevalence differences 

found between gender and age sub-groups.  

In aim 3 I conducted a systematic scoping review of the evidence of what programs are effective in acute 

emergency settings. I searched six academic databases as well as eight sector-relevant grey literature 

databases -focusing on evidence for standard emergency interventions. 

 

Results 

In aim 1, a new outbreak classification measure was successfully developed based on inputs from the 

expert panel and a compiled dataset of indicators in global outbreak emergencies. The measure allows 

for the immediate (within two hours) classification of outbreaks. The expert panel participated in 

qualitative exercises where they developed a construct of ‘scale and severity of outbreak emergencies.’ 

This construct had four sub-dimensions, and a scale was developed to measure each sub-dimension, 

and then combined into a single measure. The content validity, criterion validity, construct validity, and 

reliability were examined for the measure. Criterion validity was based on a strong (0.87) correlation 

between the new outbreak measure and a ‘gold standard’ ranking of outbreak emergencies created by a 

group of emergency decision-makers (‘judges’). Similarly, construct validity was based on the measure 

performing as predicted when compared to measures of a similar/dissimilar construct, (convergent and 

divergent validity). The case for reliability was made using intraclass correlations between the new 

outbreak measure and the ‘gold standard’ measure (a robust result of a 0.87 using an ICC 3, 1), as well 

as comparing how well the outbreak measure worked alongside the conflict and natural disaster 

measures (another robust finding of 0.91 using an ICC 3, 1). 

In aim 2, I found that emergency affected persons of various gender or age groups very rarely differ in 

their responses to needs and experience questions in emergency surveys. When searching for 

differences in how gender or age groups report their households’ top three needs, meaningful differences 

in individual studies were found 6% of the time. When a meta-analysis of the same data was conducted 

across all needs questions in all 12 surveys, no meaningful differences were found between how either 



 

men or women report needs, or how different age groups report needs. Responses to questions about 

experiences (rather than needs) in emergencies were slightly more likely to vary by gender or age group. 

The meta-analysis of experience questions showed that across the 12 assessments differences in how 

gender or age groups experience emergencies were extremely rare (less than 4% of questions showed a 

meaningful summary prevalence difference). 

In aim 3 I identified 43 programs that are commonly implemented in acute emergency response. My 

scoping review searched for any studies that rigorously evaluated the impact of one or more of these 

programs. My search identified 4,005 unique studies; I screened them all for eligibility, resulting in only 

four studies that met all inclusion criteria. Thus 39 of the pre-identified, common emergency programs 

have no published evidence of their effectiveness in acute emergencies. The remaining four, each have 

one study in one context that demonstrates at least one positive effect of the program. 

 

Conclusion 

This dissertation provided evidence that epidemiologic methods can help solve problems, answer 

questions, and improve the allocation of resources in acute emergencies. While each aim focused on a 

unique decision point within acute emergency responses, they all contended with similar difficulties, such 

as incomplete and poor-quality data and a lack of shared definitions for what data points are relevant in 

decision-making. Yet in all three aims I found other similarities as well: there are relevant data available; 

and there are effective methods available that can answer many of our questions.  
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III. Introduction 

 

Every year conflicts and natural disasters result in acute emergencies worldwide. At the end of 2022, an 

estimated 326 million people were in need of humanitarian assistance (1). Persons affected by acute 

emergencies suffer both immediate effects as well as ongoing threats to public health such as cholera 

outbreaks in displacement camps, widespread gender-based violence, malnutrition, and many others. 

Unfortunately, the resources to address the public health needs of emergency-affected populations are 

insufficient. For example, by the end of 2022 only 50% of the estimated required funding for 2022 global 

emergency responses had been made available (1).  

When emergencies strike, international emergency response organizations strive to reduce mortality and 

suffering among affected populations. At the start of their emergency response activities, organizations 

typically make three key decisions: 1) determine if they will respond 2) prioritize/triage the needs of the 

affected population; 3) choose first response programs to implement - aiming at reducing mortality and 

suffering (2).  

The context of perpetually limited resources increases the criticality of the decisions response 

organizations make. A misunderstanding of the scale of a crisis, an inaccurate assessment of emergency 

needs, or choosing programs that have null or harmful effects can each lead to a waste of resources and 

fewer emergency-affected persons surviving and recovering – on a global scale.  

Many studies and authors note that these critical emergency decisions are often based on insufficient 

information and anecdotes rather than empirical evidence, leaving emergency decision-making largely to 

personal judgement; often this ad-hoc decision making is blamed on poor data and/or severe time 

constraints (4–8). I argue that emergency response organizations can do better. Epidemiologic methods 

are advancing to help answer difficult questions with imperfect data. To make the most efficient and 

effective use of limited resources, emergency response decision-makers should revise their processes to 

have a greater reliance on evidence and application of epidemiologic methods and principles. 
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In this dissertation I examine how data and epidemiologic methods can improve decision-making for each 

of three core emergency decisions: the decision to respond; the prioritization of needs; and the choice of 

programs.  

The first decision – whether to respond- I address in chapter one. In practice, this decision is often based 

on a data-informed, but relatively subjective, understanding of the scale and severity of a specific crisis. 

While there have been some measurement advances in the areas of conflict emergencies and natural 

hazard risk projections, there is no standard cross-cutting measure of emergency scale or severity 

accepted across the humanitarian community. This is particularly problematic in the area of disease 

outbreak response. As a result, prioritizing which emergencies to respond to, and how many resources to 

deploy is frequently not data-driven or reflective of realities on the ground.  

To inform decisions regarding when to respond to global disease outbreaks, response organizations need 

a model of the expected scale and severity of public health consequences when a disease outbreak 

begins. Chapter one addresses this need by exploring if and how measurement development methods 

can be used to empower more systematic and evidenced decisions about which acute emergencies, and 

specifically, which outbreak emergencies, a response organization should prioritize, based on their 

relative scale and severity.  

Chapter two examines the second key decision in emergency response: which needs should be 

prioritized? In most cases this decision is informed by rapid assessments among affected persons. These 

assessments are the primary fundraising tools for organizations to launch emergency programing, as well 

as a key input into designing response programs. Emergency needs assessments underlie decisions 

such as who is most affected in communities (and should be prioritized for assistance), which intervention 

outcomes should be prioritized over others, which geographic areas are most in need, and how 

assistance should be delivered to avoid causing harm (i.e., exacerbating community tensions).  

While using assessments to inform decisions about need prioritization is good, the concern is that limited 

time, resources, and capacity frequently result in assessments that misrepresent or overlook the needs of 

some groups, and thus result in poor decisions around need prioritization. Specifically, there is a concern, 

but limited evidence, that needs often vary by gender and/or age of the affected persons, but that 
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standard assessment methods obscure these potentially important differences (7). If this is true, we need 

to modify how needs assessments are conducted in the future. 

To address this, I analyze data from needs assessments in twelve acute emergencies to explore if/how 

frequently gender and age of respondents predicts what needs are prioritized. The goal is to gain a better 

understanding of both the likelihood and possible magnitude of bias due to under-representation of 

gender or age groups in emergency assessments in order to suggest improvements to assessment 

methods.  

The last chapter addresses the third decision emergency response organizations make: the choice of 

what programs are expected to be most effective to address the identified needs, and ultimately reduce 

suffering and mortality. In non-emergency settings (such as international development) public health and 

social interventions are designed with reference to, and often reliance on, an ever-developing evidence 

base. But the quantitative evidence base for acute emergencies is extremely limited. This dearth of 

evidence for which emergency programs are effective means emergency decision-makers depend on 

their collective experience with the “rationale for particular interventions … usually implicit”(8). 

A shift from the status quo to implementing robust studies in acute emergencies to inform this third 

decision requires donors and response organizations to earnestly prioritize research. This is a large 

challenge when numerous factors such as limited resources, threats to study design given the chaotic 

contexts of emergencies, timeliness of IRB approvals, security concerns and other common 

characteristics of acute emergencies may make the development of an evidence base a seemingly 

insurmountable task. Yet without evidence, organizations are consistently making difficult choices of 

which programs to implement, never knowing if those programs are resulting in a positive effect, doing 

nothing, or worse – causing harm. The first step in shifting the status quo toward prioritizing research in 

acute emergencies is a systematic review of what evidence does and does not exist in acute 

emergencies to date.  

Throughout these three papers I argue that it is possible to improve global emergency response decision-

making by applying epidemiologic methods to emergency decision-making. The long-term goal of this 

project is to improve the use of evidence in emergency decision-making and thus empower emergency 
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responders to maximize their limited resources towards the greatest reduction of death and suffering in 

emergencies. The immediate goal of this research is to address three current gaps in evidence for 

emergency response decisions: how disease outbreaks can be classified for emergency response, how 

gender and age typically bias assessment results, and identifying precisely what gap in evidence exists 

for common emergency interventions.  
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IV. Outbreak classification: can the scale and severity of outbreaks be measured? When 

measurement theory meets emergency realities 

 

INTRODUCTION 

Every year conflicts, natural disasters, and outbreaks result in acute emergencies worldwide. In 2019, an 

estimated nearly 132 million people needed assistance due to humanitarian crises globally (9). The term 

acute emergency is used to clarify a specific timeframe and context and is defined in this paper as the 

first three months of a humanitarian emergency that affects over 300,000 people. The acute emergency 

phase is considered the most important phase of a crisis to many emergency response organizations. 

This is because rapid, effective interventions to meet the needs of the most vulnerable during this stage 

are expected to have the greatest impact on alleviating suffering and preventing mortality. 

When an acute emergency strikes, international response organizations must decide if they will respond 

(2). But this decision is problematic because the resources to address the needs of emergency-affected 

populations are insufficient. For example, in 2019 only 63% of the estimated required funding for global 

emergency response was available (10). The environment of resource scarcity forces response 

organizations to prioritize which crises they respond to. This means a misunderstanding of the scale or 

severity of a specific crisis can lead to wasting limited resources and fewer emergency-affected persons 

surviving and recovering – on a global scale.  

To improve decision-making, response organizations need a way to rank concurrent acute emergencies. 

This paper details the development of a measure of disease outbreak emergencies undertaken by one 

such response organization, the International Rescue Committee (IRC). It begins by reviewing existing 

emergency classification measures, explains why they are not sufficient given the information needs of 

emergency decision makers, details the development of a construct for a new measure, and uses data 

over the last ten years of emergencies to test the validity and reliability of the new measure.  

Existing emergency classification systems 

Throughout this paper, I define the term ‘emergency classification system’ as a method to rank or score 

multiple emergencies based on some concept of their relative scale and/or severity so that thresholds for 
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emergency response decisions can be established. While most response organizations do not publish 

their emergency classification systems, multiple systems can be found referenced in humanitarian 

literature and in discussions with emergency response organizations. An overview of the various 

classification systems is provided here as an explanation for why a new measure was deemed necessary 

and what functional requirements were needed in a new measure. 

Historically, the first widely used humanitarian emergency classification system was a dichotomous 

approach suggested by both the United Nations High Commissioner for Refugees (UNHCR) and the 

Sphere Guidelines (broadly agreed emergency response principles and actions) (2,11). This approach 

defines the severity of an emergency by its crude and/or under-five mortality rates. An event is 

considered an emergency if the pre-emergency mortality rates are doubled or a threshold of 1 per 

10,000/day crude mortality rate (CMR) or 2 per 10,000/day under-five mortality rate is reached. 

Theoretically, levels above these thresholds (e.g. a CMR of 2, 3, or 4 per 10,000 a day) can be used to 

‘rank’ the severity of emergencies and set thresholds for response decisions (12). 

An expansion of this method suggested by Bayram et al. in 2012 argued that mortality was insufficient as 

a single indicator, noting that the global standards for emergency response (codified in the Sphere 

Guidelines), include minimum standards for health, shelter, food and nutrition, and water and sanitation, 

and thus emergencies could/should be classified based on how severely these four areas had been 

affected. Bayram’s system uses twelve indicators including crude mortality rate, injuries, level of health 

care, etc., to classify emergencies (13). Instead of a dichotomous output of ‘emergency’ or ‘not 

emergency’ Bayram et al. created a scoring rubric for each of the 12 indicators they identified; a specific 

emergency is scored by adding the indicator scores up to a final score (between 1 and 100), which is the 

classification score. They did not set specific thresholds for emergency response but developed the 

system hoping it would “prompt organizations and agencies with sufficient resources to apply [the scale] 

prospectively in future [humanitarian emergencies],” presumably to set thresholds once the scale was in 

broader use (13). The tool has not been tested for validity or reliability, but conceptually aligns with 

emergency standards and prioritizes quantitative data over qualitative or subjective classification criteria 

(13).  
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The biggest problem with both the WHO/Sphere and the Bayram et al. classification systems is that they 

rely on data that is not typically available when the decision to respond needs to be made. A review of 

emergency data shows that these specific data points, including mortality rates, are rare if not non-

existent at the onset of any emergency. This type of classification system may be useful for retroactive 

analysis, but not for real-time emergency response decisions. 

More recently, the United Nations (UN) took a different approach to a classification system. The UN uses 

a qualitative criteria-based method to identify their highest category of emergency: a Level 3 system-wide 

emergency. Note that a Level 3 emergency (L3) is the only type of emergency that is classified, making 

this, in practice, a dichotomous system.  

There are five L3 criteria (with optional indicators in parenthesis) detailed in UN guidance (14):  

• Scale (number of affected/potentially affected people, including in proportion to the total country 

population; the size of affected areas) 

• Urgency (number of people displaced; crude mortality rates; minimal or no access to life-saving 

support) 

• Complexity (multi-layered emergency; the presence of a multitude of actors; high risks of 

politicization; lack of humanitarian access; high security risks to humanitarian actors) 

• Low capacity (low levels of local or international response capacities, including lack of required 

specialized or technical expertise; needs outweigh the capacity to respond; inadequate 

humanitarian leadership) 

• Risk of failure to deliver effectively and at scale (violations of human rights and international 

humanitarian law; exacerbation of food insecurity; deterioration of civil unrest) 

While this system provides criteria for defining what is meant by a Level 3 emergency classification, the 

criteria are not tied to quantitative data, and no thresholds have been established to guide emergency 

decision-makers. For example, there is no parameter on what would make an emergency ‘not urgent’, or 

what constitutes a ‘low capacity’ to respond. 

Additionally, classifying an emergency as an L3 depends on a small group of experts at the global level 

who discuss the situation, and then one final decision-maker who either ‘declares’ the L3 or does not (14). 
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This system appropriately prioritizes rapid decision-making, but, in part because it is not data-driven, is 

highly subject to the existing political climate, donor priorities, media coverage, and personal experiences 

of the members of the classification team.  

As a result, Level 3 classifications are often debated amongst both UN and non-UN responding 

organizations, creating confusion and division in the humanitarian response. For example, many felt the 

long-standing L3 in South Sudan in 2014 was not appropriate, while other crises such as displacement in 

northern Nigeria or drought in Ethiopia (both in 2016) should have been declared L3s, but were not (15). 

Typically, the concern is less with a group of experts making these types of decisions, than with the reality 

that the decisions are not based on standard indicators and are subject to external influences of politics, 

funding, and media coverage. This can result in classifications that do not align with ethical standards that 

humanitarian aid be based on need alone (16). Because the L3 classifications (or lack thereof) are made 

in the face of a multitude of biases they are likely not comparable from a measurement standpoint. 

Partly to address these concerns, a humanitarian organization (Inform) with a mandate for emergency 

analysis, but not response (a distinction I will draw upon later) sought to develop a classification system 

that would provide a data-driven measure of crisis severity, aid in decision-making, justify resource 

allocation, and monitor crises over time (17). The aim was ambitious, and the result is the Inform Global 

Crisis Severity Index (17). This index is a large improvement on the UNHCR/Sphere guidance and the 

Bayram scale (which are based on standard indicators which are rarely available) and the UN system 

(which leads to decisions but is not data-based and is highly subjective).  

The Inform index ranks crises on a scale of 1 to 5, using 31 indicators across three dimensions: 1) impact 

(defined as the scope of the human and geographic effects) 2) conditions of affected people (defined as 

the distribution of people affected and severity of their condition) and 3) complexity (defined as factors 

that affect the mitigation or resolution of the emergency) (18). Data are compiled by an analysis team and 

updated every three months to track the trajectory of crises; as cases in an outbreak or injuries in a 

conflict increase over time, the crisis rank is updated. The method was developed in consultation with 

emergency experts across the response industry and is well documented (17). The Inform team both 
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developed the index and provides the ranking of crises using the index as a service to the humanitarian 

community. 

However, the means of data collection and calculating the scores occurs by one organization in a ‘black 

box’ of sorts. While Inform aims to be transparent, the method is too complex to be replicated by 

individual organizations at the time of a new crisis. This means that response decision-makers must trust 

Inform’s experts, data, and analysis, and they must wait for Inform to classify (which they do every three 

months) before making their response decisions.  

Although outsourcing the analysis would be ideal for organizations engaged in emergency response, 

waiting for analysis, and then not being able to fully validate that analysis, can be problematic. To address 

this, the IRC, as a response organization, developed a separate classification system that aligns the data 

availability and analysis process with response decision-making timelines and information needs.  

The International Rescue Committee’s original classification system 

Prior to IRC developing a new classification system, in 2015 I supported the organization in a review of 

the existing systems outlined above. IRC used lessons from these systems to create a list of 

requirements for a classification system to inform response decision-making. Their list of requirements 

was as follows. 

An emergency classification system must (19): 

• be transparent and simple enough for decision-makers to understand 

o the measure allows for a meaningful comparison of crises, e.g., on a scale of 0 to 10; 

ideally using a standard increment of an arithmetic or logarithmic scale. This allows 

organizations to set thresholds for resource allocation. 

• be based on relevant, systematically collected, and analyzed data/indicators that are: 

o flexible enough to accommodate a multitude of crisis scenarios (conflict, natural 

disasters, outbreaks of various disease agents, etc.) 

o feasible to collect with a two-person team within 12 hours after the onset of the event. 

• use the same analysis methodology for every crisis (acknowledging some variation may be 

required based on the type of crisis e.g., conflict vs. outbreak) – that: 
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o is robust enough to accommodate multiple missing data points/indicators (e.g., 

number of casualties, or global acute malnutrition rate, or land area destruction, etc., 

if they are unavailable) 

o can accommodate relatively low-input monitoring and update of crises over time  

o requires little maintenance/updating over time. 

None of the existing classification systems met all of these requirements. The WHO/Sphere/Bayman 

methods require data points that are not available or feasible to collect within 12 hours of the onset of the 

event. The UN system is neither based on data nor is the same analysis method used for every crisis. 

The Inform index is not transparent enough for all decision-makers to understand, the data required 

cannot be collected within 12 hours of the event, and the analysis method does not allow for low-input 

monitoring. 

Notably, all of the existing systems are agnostic to emergency type -- that is, they measure conflicts, 

natural disasters, and disease outbreaks on the same scale/system. While this is not necessarily 

problematic, the IRC felt, and I would agree, that some indicators are critical or irrelevant based on the 

type of emergency. For example, the type of outbreak (cholera vs polio) should be an indicator for 

outbreak emergencies only, while whether the peak of the disaster has passed or is ongoing (large 

earthquake vs a large-scale flood at the beginning of monsoon season), should be an indicator for natural 

disasters.  

Additionally, while some indicators might be the same across different types of emergencies (proportion 

of people affected, for example) – thresholds for what values mean might be very different. For example, 

if 15% of a community currently has Ebola, this might be more concerning than 15% of a community 

affected by a landslide. In the Ebola case, emergency responders need to worry about a rapid increase in 

the spread of disease that has already affected 15% of the population and a reduction of local capacity to 

respond due to fear of infection, whereas a landslide isn’t contagious, so the 15% acutely impacted might 

represent the upper end of those likely to become acutely impacted and local capacity to assist is not 

constrained by contagion fears. 
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To simplify these possible concerns, in 2015 the IRC designed their original classification system based 

on the above requirements, to measure the scale and severity of conflict emergencies specifically, as 

conflict response was their primary mandate. At the time, as an employee of the IRC I worked to develop 

and validate (using classical scale development methods) a system for classifying global conflicts on a 

scale of 0 to 10 in terms of scale and severity (20).  

The scale development process used retrospective conflict emergency data collected over 25 years in 

148 conflicts and relied on five strictly defined indicators that were 1) available at the onset of most 

conflict emergencies and 2) passed several statistical validity and reliability tests (including having 

acceptable Kaiser-Meyer-Olkin and Cronbach’s Alpha values, loading onto a single component using a 

principal component analysis, and accounting for more than 50% of the overall variance within the 

indicators). This system is now used across the organization to classify emergencies (typically within two 

hours) and make emergency response decisions. The scale is widely perceived by IRC leaders to have 

increased the speed and objectivity of emergency response decisions and has been shared with other 

assistance organizations.  

While this is good progress, in recent years the IRC became a primary responder in large-scale disease 

outbreaks and natural disasters in addition to conflict emergencies. Because their classification system 

was based on conflict-driven emergencies, it was unable to classify other emergency types reliably. There 

was concern that the system neither appropriately identified when a response was warranted, nor the 

scale of the response warranted, for emergencies other than conflicts (though for this paper, I will focus 

on the concern for outbreaks, specifically).  

As a result, responders at IRC were concerned the organization may have spent too many resources to 

respond to disease outbreaks (perhaps Ebola in NW DRC in 2018) or too few (potentially cholera in 

Yemen in 2017). Thus, there was a need to develop a new measure that allowed the immediate, valid 

classification of the scale and severity of outbreaks, empowering decision-makers to make more 

equitable and efficient use of available resources. It was expected any such scale (as well as the process 

used to create it) would, like the original IRC conflict scale, be shared with additional aid actors and have 

a wider impact beyond the IRC. 
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DEVELOPMENT OF THE IRC OUTBREAK CLASSIFICATION MEASURE  

Development of the IRC outbreak classification measure occurred between late 2019 and mid -2020. A 

similar measure development process to that used for the conflict measure was used to develop the 

outbreak measure – with a goal of integrating the new measure into the existing classification system. 

Thus, the outbreak measure needed to: produce a number between 1 and 10, represent the ‘scale and 

severity’ of an outbreak, and be developed using a classical/psychometric measurement approach.  

General Methods 

Classical scale development methods include both qualitative and quantitative procedures (21). The 

process requires multiple steps, which I refer to as ‘milestones’; each milestone must be complete, and a 

decision made about the results, before continuing to the next. Additionally, each milestone can be highly 

iterative, alternating between qualitative inputs and quantitative analysis before deciding and moving to 

the next milestone. This was the case with the outbreak scale development; see Figure 1.1.  

IRC requested me to lead this measure development project based on 10+ years of emergency response 

work and previously leading the development of the conflict classification measure. My role included 

designing the process, facilitating the qualitative inputs from IRC staff, completing all data collection and 

analysis, presenting and explaining the quantitative results, and facilitating a voting process that would 

allow IRC experts to be the final decision-makers in the creation and use of the outbreak scale. Before 

the launch of the project, I created a roadmap that outlined the eight milestones, each demarcating a 

specific step in the process, as well as the expected quantitative and qualitative inputs for each milestone. 

These can be found in Figure 1.2 and provide a sort of recipe for how to facilitate scale development, as 

well as an outline for this paper. These milestones are an adaptation of the four phases of scale 

development laid out in DeVellis’ text, Scale Development (21): 

• Construct development – Milestones 1 and 2 

• Indicator identification and data collection – Milestones 3 

• Data analysis and model/scale development – Milestones 4, 5 and 6 

• Validity and reliability testing – Milestones 7 and 8 
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This was a concurrent mixed-methods project with a clear goal of applying the measure in emergency 

response (22). Therefore, statistical purity was tempered with implementation realities. I used standard, 

rigorous qualitative and quantitative methods to develop the measure, but where emergency response 

requirements limited either the development methods or the application of the measure, the requirements 

for use/implementation were prioritized. An overview of the qualitative and quantitative methods used is 

provided here. 

Qualitative Methods 

Developing a new scale requires substantive conceptual and theoretical work before, and throughout the 

statistical process (21). Ideally, this work is accomplished by a group of subject-matter experts (facilitated 

by the project lead) who both provide individual inputs and participate in focus group discussions. Thus, 

as a first step in the qualitative methods, I requested the IRC leadership to identify a panel of outbreak 

experts to complete this work.  

The IRC chose a group of nine experts, including two emergency global health physicians, two 

emergency public health specialists, an outbreak and protection specialist, an emergency environmental 

health specialist, an emergency (including Ebola and cholera outbreaks) team director, a quantitative 

emergency analyst, and an infectious disease epidemiologist. Participants had between four and 20+ 

years of experience making decisions about outbreak response priorities at the global level.  

The expert panel was responsible for qualitative inputs for each milestone (though some milestones 

required more inputs than others), which were collected either by completing individual assignments 

(where each panel member would independently brainstorm ideas to present later to the group for 

discussion) or through facilitated group discussions. Notes and recordings were taken for all focus 

groups. For focus group sessions that focused on conceptual or construct discussions (milestones 1 and 

2), inductive coding was used to inform the next milestone (coding was not deemed relevant for the 

remaining milestones). At the end of each milestone, the panel members would review the decisions 

required to move to the next milestone and take a majority vote on key decisions (Figure 1.1).  

In addition, the IRC leadership identified a separate panel of 16 judges to aid in testing the reliability and 

validity of the outbreak measure. This panel included IRC staff members who were regularly responsible 
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for making emergency response resource allocation decisions. Like the expert panel, all had been 

working in this capacity for between four and 20+ years. Six of these judges had primary responsibility for 

emergency response decisions at the global level, four at the regional level (representing all IRC regions), 

three at the national level, and three were emergency analysts who regularly advised the other 13 judges 

on these decisions. Apart from three who overlapped, the panel of judges was not involved in the 

development of the outbreak measure but instead was involved in the testing of the measure once it was 

complete. 

While some form of the qualitative process occurred for every milestone, the most important milestones 

for qualitative input were: 

Milestone 1: Define the construct – where the expert panel developed a definition of what they were 

trying to measure  

Milestone 2: Identify how the construct would, ideally, be measured – where the expert panel 

hypothesized what indicators might be used to measure the construct 

(Milestones 3-5 are quantitative and described below) 

Milestone 6: Combine scales into a single outbreak measure – where the expert panel discussed the 

value of the four scales created and evaluated methods to combine them into a single measure 

Milestone 7: Test the reliability and validity of the single outbreak measure – where we examined the 

outbreak measure for alignment/misalignment with several other measures. The most important of these 

‘other measures’ was the panel of judges who ranked hypothetical outbreak emergencies; their 

judgments were compared with the corresponding scores on the new outbreak measure; this milestone 

also made use of substantive quantitative methods to examine the degree of agreement between the 

alterative measures and the new outbreak measure 

Milestone 8: Integrate the single outbreak measure into a larger classification system – where the panel 

of judges ranked hypothetical conflict, natural disaster, and outbreak emergencies against each other, 

and their judgments were compared with the corresponding scores on the conflict, natural disaster, and 

outbreak measures 
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Quantitative Methods 

Quantitative outbreak scale development began after a strong conceptual framework was established 

(see qualitative methods above). All quantitative methods were completed independently, by the author, 

using SPSS, and results were shared back with the expert panel for discussion and decision-making- 

which occurred by vote.  

The most important milestones for quantitative input were: 

Milestone 3: Compile data to inform the measure – where data reflecting indicators chosen by the expert 

panel in milestones 1 and 2 were collected for outbreak emergencies over the last 10 years 

Milestone 4: Use factor analysis to reduce data into scales – where I conducted exploratory factor 

analysis using principal component analysis (PCA) to create four scales representing four separate sub-

dimensions the expert panel felt were needed to measure the scale and severity of outbreak emergencies 

Milestone 5: Evaluate the robustness of the scales – where I tested whether using a different factor 

analysis method would modify the results (both principal axis factoring (PAF) and maximum likelihood 

(ML) methods were used) and if the results would change if missing values in the dataset were imputed 

(thereby increasing the sample size and testing for non-ignorable missing data). 

MILESTONES 

This section provides details on both the methods (qualitative and quantitative) and results from each 

phase of the measure development process, organized by milestone.  

Milestone 1: Define the construct  

Qualitative 

The expert panel undertook this milestone by first individually completing a written ‘assignment’ that 

allowed each panel member to consider how they would define the construct of ”outbreak emergency”, 

based on their own experience and expertise. In a series of two focus groups, they shared their individual 

inputs, discussed similarities and differences, and eventually merged the independent ideas into a shared 

output.  



 

16 
 

The panel began with the World Health Organization (WHO) definition of an outbreak as “the occurrence 

of disease cases in excess of normal expectancy” (23). However, to rank emergencies they needed to 

characterize not only the current state of the outbreak but also its potential – that is, the characteristics 

that would modify its trajectory. These became the two domains of interest (current and potential impact). 

In addition, the panel felt that the current impact should have sub-domains for both the scale, or the 

number of people/communities affected (e.g., 10 confirmed cases, or 1,000 confirmed cases), as well as 

the severity of the disease and its impacts (e.g., case fatality ratio). See Figure 1.3. 

The discussion of sub-domains for ‘potential impact’ was more extensive. It began with a debate around 

what the panel did/did not mean by ‘potential impact’, and then expanded into identifying sub-domains.  

The expert panel justified including potential impact based on the relative severity of the disease. For 

example, one case of Ebola vs one case of malaria might result in an equal scale, but not an equal 

severity of a disease outbreak. They agreed that by ‘potential impact’ they meant some measure of what 

levels of suffering and death this outbreak could eventually cause. However, they were explicit that they 

were not interested in outbreak modeling in the traditional sense. That is, they did not prioritize predicting 

the actual number of cases, deaths, or geographic areas most likely to be affected. Instead, they agreed 

that an outbreak’s potential impact was about more than the number or precise location of people 

affected. Rather, panel members repeatedly referred to a shared idea of the outbreak ‘getting out of 

control’, which was a broader construct than number of cases or specific town/areas affected. They 

agreed, based on their joint experiential knowledge, that some types of outbreaks in some types of 

locations had the highest potential to cause the most suffering and death. They prioritized being able to 

rapidly codify this ‘potential’ of an outbreak – on something like a low potential, medium potential, high 

potential, scale over more precise modeling of the number of people expected to become infected, which 

takes longer, and they felt, was less useful.  

The potential impact sub-domain discussion focused on existing theoretical frameworks of outbreaks. 

These frameworks included an intervention framework commonly used in emergency response (focused 

on the spread, containment, and disease severity), a framework focused on the risk of the emergency 

continuing/growing which was previously used by the IRC in conceptual work around natural disasters, as 
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well as the epidemiology framework for infectious disease (agent, environment, host) (24). The group 

eventually agreed that the epidemiology framework contained the elements most important in measuring 

the need for outbreak response and refined the potential impact domain to be based on this theory -- thus 

creating three sub-domains for the potential impact domain. 

Figure 1.3 depicts the outcome of this exercise. The current impact domain (Figure 1.3, column 1, row 2) 

includes things that are known objectively at the time of classification and are meant to capture the scale 

and severity for those who have already been affected, rather than the probability of the outbreak growing 

into a larger crisis. It includes two sub-domains (shown in light grey), one for the number of people who 

have been affected (scale) and one for the depth to which those people have been affected (severity). 

The potential impact domain is intended to capture the potential of the outbreak to grow into a larger 

crisis. It includes three sub-domains (shown in light grey): key characteristics of the disease causing the 

outbreak (agent), the population that is being affected (the hosts), and the environment in which the 

outbreak is occurring – each is considered a key element of its future impact. For example, if a disease 

(agent) with a high reproduction number causes an outbreak among a population with poor baseline 

health status (hosts) in a displacement camp where clean water is limited (environment), it would have a 

high potential of becoming an outbreak with high importance for emergency response, even if at the time 

the outbreak was identified only a few people had been infected.  

Quantitative 

There were no quantitative methods used for this milestone.  

Decision 1 

By the end of this milestone, the expert panel had a shared conceptualization of the construct of 

outbreak emergencies, as seen in Figure 1.3. The panel voted to validate Figure 1.3 as their 

shared definition of the construct of an emergency outbreak. Further, as the panel decided the 

two domains represented two distinct ideas: the current impact of the outbreak, and its potential 

to become a large outbreak in the future, they needed to develop two measures that would be 

combined to create the final ‘outbreak scale and severity’ score on the 0 to 10 scale. 
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Milestone 2: Identify how we would, ideally, measure the construct 

Qualitative 

Milestone two focused on further developing the construct of outbreak emergency by considering how 

these five sub-domains (scale, severity, agent, host, environment) might be measured for each outbreak. 

This process was akin to brainstorming multiple mind-maps that were intended to contain a list of 

‘everything possible’ that might be included in one or more of the sub-domains. This was first done in an 

individual ‘assignment’ completed by panel members, and then a series of two focus groups to compile 

and merge inputs.  

The mind-mapping process led to identifying the specific concepts to include in the scale (Figure 1.4). A 

‘concept’ is defined as a specific characteristic of the outbreak that may or may not be directly 

measurable but that is hypothesized to contribute to the measurement of the overall construct, or of a 

specific domain or sub-domain. For example, panel members felt the concept ‘number of persons 

needing hospital care’ would contribute to the current impact/scale domain, while ‘the level of social 

stigma’ might contribute to the measurement of the potential impact/host domain.  

The list of concepts is shown in Figure 1.4, listed by domain, sub-domain, and component (a group of 

concepts that relate to a specific idea within the sub-domain). The number of concepts per component 

was allowed to vary. For example, the domain of potential impact has a sub-domain of agent (row 3, 

column 3), which has a component of containment (row 4, column 4). The containment component only 

had one concept that the panel felt should be used to represent it (the existence of a vaccine). In contrast, 

the component of geographic location (row 4, column 14) had ten concepts that the panel felt were 

relevant. 

When developing the concept list in Figure 1.4, the panel wanted the concepts included to be 

comprehensive, but also unique, , allowing each concept to only appear one time within the overall list. 

However, there were three (case fatality ratio, DALYs, and reproduction number) where the panel could 

not agree on whether they belonged in the current impact or the potential impact domains. As such, the 

panel voted to return to the issue after exploratory data analysis was complete to better understand 

where these values correlated with other indicators in the construct. Thus, while there are 63 concepts 
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listed in Figure 1.4, as three are duplicates, a total of 60 were originally proposed by the expert panel for 

inclusion in the measure. 

The concepts chosen were expected to meet three criteria: 1) reflect sub-domains in the construct model 

2); be able to be measured directly or by proxy across many outbreaks (both historical and future); and 3) 

have data/information about them available at the time of a new outbreak.  

Quantitative 

There were no quantitative methods used for this milestone. 

Decision 2 

The expert panel voted that the list of concepts in Figure 1.4 should be the basis to progress onto 

Milestone 3.  

Milestone 3: Compile data to inform the measure 

Following the development of the construct and identifying the concepts expected to underly the 

construct, the next step, per classical measurement theory, was choosing the actual measures of each 

concept - I will call these indicators. Once indicators were identified, real-world data for these indicators 

across multiple outbreaks could be used to test the panel’s theory of how concepts relate to each other, 

and how/if they can be combined in a scale to measure the broader construct (21,25–27).  

The expert panel preferred to use data on previous outbreaks rather than wait for future outbreaks to 

occur (as ‘outbreaks’ were the unit of interest). They also decided to combine the task of identifying 

indicators for each concept with compiling data on previous outbreaks, rationalizing that indicators which 

were available across a wide sample of previous outbreaks could be expected to be available in future 

outbreaks, thus avoiding indicators that were conceptually ideal, but typically unavailable (such as under-

five mortality rate in the outbreak location). This made the process for this milestone highly iterative as the 

expert panel would suggest indicators and data sources (qualitative) (See Supplementary Table 1.1), I 

would compile available data (quantitative), the expert panel would review and make more suggestions 

(qualitative), I would re-compile, etc. As such, decisions for this milestone are noted throughout the 

section, rather than all at the end. 
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Qualitative 

With this in mind, I held a focus group with the panel to identify relevant outbreaks for the sample, 

hypothesize indicators that could represent their concepts, and compile a list of possible data sources. 

First, they created a list of the most relevant diseases for humanitarian response to guide compiling 

extant data and indicators. These were: cholera, measles, polio, Ebola, yellow fever, dengue, meningitis, 

Lassa fever, hepatitis E, typhoid, diphtheria, shigella, pertussis, and malaria. While the group discussed 

including Covid-19, they decided to exclude it (and all emerging diseases) for the initial scale 

development as 1) the ongoing global pandemic was too large to be considered for a global emergency 

response, and 2) at the time (early 2020), the panel believed there was not enough historical or 

epidemiological knowledge of Covid-19 to use past data to inform potential risk. 

Quantitative 

After the focus group, I identified outbreaks - compiling data that 1) related to outbreaks within the panel 

specified time period (2010-2020) and 2) represented one of the concepts defined by the panel. When 

relevant, additional data were requested from the original data sources. I documented all data sources.  

I compiled data compiled by hand- searching publicly available data sets relating to outbreaks. The two 

primary sources for identifying outbreaks were the EmDat Database, and WHO’s documentation of 

outbreaks by year. Notably, neither source considered malaria as a notifiable disease for outbreaks (as it 

is not typically considered for emergency response). However, at the time there was a large malaria 

outbreak in Burundi (over 7 million cases and 3,000 deaths) to which the IRC had not committed 

resources. However, the IRC had launched an emergency response to the much smaller scale Ebola 

outbreak in the Democratic Republic of the Congo; this resulted in discussion within the organization 

about what diseases could motivate an IRC emergency outbreak response. On the advice of the expert 

panel, we searched alternate sources and included the 2019 Burundi malaria outbreak in the dataset, to 

help the expert panel evaluate how malaria outbreaks compared to other types of outbreaks and advise 

the IRC on if and when malaria should be considered for outbreak response. 

Data on 452 outbreaks that occurred in 110 different countries were collected. Each outbreak was 

recorded as a ‘snapshot’- that is a certain time and place of the outbreak. Some snapshots were at the 
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start of an outbreak; most were in the middle or end of an outbreak. Of these 452, 61 outbreaks were 

potentially non-unique or overlapped with another outbreak in the dataset because data sources varied in 

how the outbreak was reported (covering different time periods or locations). The expert panel deemed 

this duplication acceptable as each represented an outbreak at a specific point in time and geographic 

location that was not an exact duplication of another outbreak.  

Decision 3a 

The expert panel voted to include all 452 outbreaks identified from 2010 to 2020 in the sample. 

Indicator selection 

The panel evaluated the data and indicators that were available across the 452 outbreaks compared to 

the ‘ideal’ concepts in the hypothesized construct/domains (Figure 1.4) to determine which data/indicators 

should be included for each concept based on face validity and exclude any concepts for which an 

appropriate indicator/data could not be identified. Some concepts were easier to identify an indicator for 

than others. For example, the panel voted that the Global Health Security Index Score was a robust 

measure of the concept ‘general outbreak preparedness’ (row 7, column 11, Figure 1.4); however, when 

the only data found for the concept ‘population mobility’ (row 6, column 8, Figure 1.4) was data on global 

transnational mobility, they voted it was not a sufficient indicator, and chose instead to exclude the 

concept from measure development. 

The final indicators can be seen in Figure 1.5. A subset of eight indicators is explained in this section for 

illustration; similar details and data sources for all indicators can be found in Supplementary Table 1.2.  

Example indicators from the current impact domain (location in Figure 1.5):  

• Number of affected – (row 9, column 1) this is the sum of confirmed and probable cases of the 

specific outbreak in a specific country, at the national level. It is a hypothesized concept in the 

number of people sub-domain. 

• Proportion affected – (row 7, column 2) this is the Number of affected divided by the national 

population. It is a concept in the depth sub-domain. 

Example indicators from the potential impact domain (three overlapped with the current impact domain): 
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• Reproduction number standard by disease– (row 5, column 3 and row 8, column 2) (28–32) this is the 

expected number of cases directly generated from one case in the population, using a standard R-

naught value for each disease agent. It is a hypothesized concept in both the agent and depth sub-

domains. Note that the panel voted to use standardized values by disease (Ebola, cholera, etc.) for 

indicators in the agent sub-domain (R-naught, DALYS, case fatality ratio, etc.). While the panel 

acknowledged these values can vary by outbreak and over time in a single outbreak – because the 

values are rarely known/recorded for each individual outbreak -- using a standard/average value was 

considered both the best available option and sufficient for planning/classification purposes. In other 

words, all indicators in the agent subdomain were considered fixed effects, while those in the host 

and environment sub-domains were considered context-specific effects and varied by outbreak. 

• DALYS standard by disease– (row 7, column 5 and row 6, column 2) (33) Daily adjusted life years 

standard values for each agent were used. No values for Lassa fever or Ebola have been 

standardized, so dengue hemorrhagic fever values were used as a substitute in both cases. DALYS 

was a concept in both the agent and depth sub-dimensions.  

• Immunization coverage in general– (row 7, column 8) We used the national coverage of diphtheria 

and pertussis immunization rates as an indicator of access to vaccines in general at the national 

level. It is a concept in the host sub-domain. 

• Baseline health conditions- (row 8, column 8) the expert panel chose the average national life 

expectancy at birth to represent the existing baseline health of the affected population. It is 

hypothesized as a concept in the host sub-domain. 

• Conflict settings -- (row 5, column 10) this is a binary yes/no indicator of if the country experiencing 

the outbreak was also experiencing a conflict at the time. It is a hypothesized concept in the 

environment sub-domain. 

• Outbreak in a camp setting -- (row 5, column 14) this is a binary yes/no indicator of if the outbreak 

occurred in a displacement camp. It is an indicator in the potential dimension, under the environment 

sub-dimension. 

Next, an initial analysis of indicator performance reviewed indicator-indicator correlations across the 

outbreaks; highly intercorrelated indicators were expected to better reflect the latent construct of ‘outbreak 
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emergency’. Then the amount of missing data for each indicator was calculated, and those with large 

amounts of missing values were presented to the expert panel for possible exclusion. Similarly, the 

variances and means of each indicator were examined; those that exhibited very low variance or means 

that lay far from the middle of the range of possible values were considered poor performing and 

considered by the panel for exclusion.  

Decision 3b 

The compiled indicators and findings from the initial analysis were shared with the expert panel 

who voted on the exclusion of indicators based on poor face validity, values for correlations, 

variances or means. As can be seen in Figure 1.5, neither I nor the panel were able to identify 

data/an indicator to represent 12 of the concepts (seen in light grey); for nine concepts an 

indicator was identified, but either it had missing values for more than 90% of the sampled 

outbreaks or it had a variance of zero, or both (see in dark grey). These 21 concepts were thus 

excluded from the rest of the scale development process, meaning appropriate data for 39 of the 

originally hypothesized 60 concepts were compiled. We finalized data compilation when the panel 

voted that the data (in terms of outbreaks sampled and indicator data compiled) adequately 

reflected their theorized construct and corresponding concepts (see Figure 1.5). 

Sample size  

There is no widely agreed method to calculate sample size requirements for scale development (21). 

Some suggest ratios, such as 5 -10 subjects (outbreaks) per indicator in the scale up to a total of 300 

subjects, while others advocate a simple threshold such as 200 subjects for up to 40 indicators 

(21,27,34,35). Following these rules and given the 39 indicators identified by the expert panel, between 

200 and 390 outbreaks would be considered sufficient; our sample included 452 outbreaks. 

Data Cleaning and Missing Data 

Missing data is a constant constraint in humanitarian response; we expected it to be a large hurdle given 

the use of extant data from a multitude of sources. However, the end goal of the data collection and 

analysis was to use what data were available to inform better emergency decisions, so we had some 

tolerance for missing data. That said, a multi-tiered strategy to address missing data, with the goals of 
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minimizing bias, appropriately testing hypotheses, and maximizing efficiency, was used as follows (in 

order): 

1. Single Imputation – single imputation, or the setting of rules to fill in missing data points with a 

single value, was used for 12 indicators that 1) were highly prioritized by the expert panel; 2) had 

strong trends in the existing data that allowed for logical rules to be developed; and 3) had 

approved replacement methods per the expert panel.  

For example, the indicator ‘camp’ holds a value of 1 if the outbreak occurred in a displacement 

camp, and 0 if not. Most outbreak data sources note if the event occurred in a camp setting, but 

do not specifically note if the event did not occur in a camp setting. Thus, the expert panel agreed 

to convert all missing values for ‘camp’ to the value of 0.  

The full list of indicators imputed via single imputation and how many values were imputed can be 

found in Supplementary Table 1.3.  

Once completed a total of only 7.4% of all values across all indicators and outbreaks were 

missing; however, only 3% of the 452 outbreaks had complete data. Nevertheless, the expert 

panel knew that multiple scales would be created, and not all indicators would be used in the 

same scale, thus an available case analysis would have a larger percentage of available cases 

for each scale. 

2. As a sensitivity analysis, imputation procedures were used assuming a missing at random 

mechanism for indicators with larger amounts of missing data, whose pattern of missingness was 

not monotone, assuming missing values were correlated with other indicators in the dataset. A 

total of 18 indicators had missing values, four of which made up approximately half of all missing 

values (number of cities/towns affected, rural vs urban location, if it was in a camp setting, and 

infectious period). Five separate single imputations were performed, resulting in five additional 

datasets (original + five imputed = six total datasets), including as many relevant constraints as 

possible (while still allowing a solution to be found) and using a fully conditional specification 

method in SPSS. 
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Decision 3c 

The results of the missing data analysis were shared with the expert panel who were concerned 

that the required removal of some constraints during the imputation process (as the software 

could not find a solution with the constraints included) did not result in acceptable convergence of 

imputed parameters; thus, the predictive capacity under an MAR model was questionable. In 

other words, the panel decided that poor specification of the imputation model itself may lead to 

more, not less, biased parameter estimates, and the decision was made to instead assume 

missing data were missing completely at random and focus on using an available case analysis 

(list-wise deletion). However, as part of sensitivity analysis, robustness tests would be run on all 

six datasets to ensure that the missing data in the available case analysis did not substantively 

affect the results (Figure 1.6).  

Milestone 4: Use factor analysis to reduce data into scale(s) 

The scale development phase began after the expert panel had developed the construct (Figure 1.3), 

identified all of the ideal concepts included in the construct (Figure 1.4), and refined the list of concepts 

based on what data/indicators were available (Figure 1.5). 

Like the data collection process, the scale development phase was iterative - alternating between 

quantitative analysis and feedback/decision-making from the expert panel. After each step of the analysis, 

results were presented to the expert panel for review and a vote on any changes they felt were required. 

Thus, decisions are noted per scale, rather than at the end. 

Quantitative 

Exploratory factor analysis was expected to assist in four areas: 1) determining which set of the 

indicators, if any, constitute one or more domains or sub-domains; 2) defining the meaning of the 

identified domain(s); 3) further identifying/confirming indicators which perform poorly; 4) condensing the 

information in the indicator set into a smaller amount of data for measurement of the ultimate construct of 

outbreak emergency (i.e. the factors) (21,27).  
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The factor analyses used principal component analysis methods. Principal axis factoring (PAF) and 

maximum likelihood (ML) methods were used in robustness testing. I chose principal component analysis 

because the variance of individual indicators, not only shared variance, is considered. This was important 

because data in humanitarian emergencies are frequently missing values or are not fully accurate; often 

decisions must be made based on available, but imperfect data, rather than waiting until the data 

stabilizes. Emergency responders want to be able to act based on all the information in the data that they 

do have -- not to reduce that information down to only what is common amongst all the variables.  

Multiple scales for each domain (initially only the domains, current impact and potential impact, but later 

the sub-domains of agent, host, and environment) were developed; each scale included different 

indicators for the same domain, so they could be compared to identify the best performing based on five 

criteria as follows (21): 

1) The Kaiser-Meyer-Olkin (KMO) test of sampling adequacy: tests how suited the data are to factor 

analysis by measuring the proportion of variance among indicators that might be common 

variance. KMOs above 0.6 were considered acceptable, those above 0.5 questionable, and 

below 0.5 unacceptable (21).  

2) Bartlett’s Test of Sphericity: tests the null hypothesis that the component matrix is an identity 

matrix, which would mean factor analysis is not appropriate. Bartlett’s Test should be significant 

at 0.05 or lower (21). 

3) The number of factors extracted: Scales with fewer factors were prioritized as the goal was 

reducing the data to a single ‘scale and severity’ score, having multiple factors extracted 

detracted from the goal. The number of factors was analyzed by the eigen values of the first and 

second factors extracted as well as the scree plot. Ideally, the first factor would have a large 

eigen value, and the second and any remaining eigens would be below or near one. This would 

result in a scree plot that has a dramatic drop from the first value and then levels off across the 

remaining values (21).  

4) The percentage of the variance of all indicators that is explained by the component matrix. 

Because this is a new measure and data were expected to be imperfect, the expert panel agreed 
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in advance to consider a component matrix that explained 50% of variance as borderline 

acceptable, and above 60% of variance as acceptable (21). 

5) How well the scale reflected the expert panel’s constructs underlying each domain (content 

validity) (21). 

The results for each domain/sub-domain are displayed in Figures 7 through 10. The top three panels of 

each figure display the name of the domain/sub-domain, the indicators considered for the factor analysis, 

and the results of the first factor analysis for that domain/sub-domain. Then the best performing scales 

are presented with information on each of the five criteria outlined above: KMO, Bartlett’s Test, etc. The 

column for ‘indicators and loadings’ notes which indicators were included in the scale and how strongly 

they relate to the underlying factor, with values nearer to the absolute value of 1 denoting the strongest 

relationship. These were used by the expert panel to evaluate criteria five: how well the scale reflected 

the underlying construct/domain. 

Qualitative 

The scales (Figures 7 – 10), along with their values for the above five criteria were reported back to the 

expert panel who, via focus group, debated and compared the results. Individual indicators that did not 

load on to the identified factor(s) were considered for exclusion (21). This began by examining the 

indicator loadings on each factor and deliberating the removal of any indicator that loaded at a value 

under 0.5.  

Focus group discussions with the expert panel, including explaining the analysis results, concluded with 

the panel voting on which scale for each domain/sub-domain they felt should be used in the overall 

outbreak emergency measure. All decisions were made based on how well each scale performed against 

the five criteria listed above. Details are given here organized by domain and sub-domain as seen in 

Figure 1.5; reference Figures 7 through 10 for the results specific to each domain/sub-domain.  

Domain: Current impact 

Eleven indicators were hypothesized as part of the current impact domain, but ‘needing hospital care’ was 

removed by the expert panel due to too many missing values; thus, I completed an initial factor analysis 

with ten (see Figure 1.7). Only four indicators held in the first factor (total number of affected, proportion 
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affected, confirmed cases, and likely cases), which the expert panel felt did not reflect the full construct of 

concern. As a result, the expert panel rejected this scale as an appropriate measure of the current impact 

domain before evaluating the other criteria. Based on a review of indicator performance and discussing 

content validity with the panel, four additional scales were explored (using varying combinations of 

indicators). Details of these four scales can be seen in Figure 1.7.  

Decision 4a 

The expert panel chose current 4 (shaded in grey in Figure 1.7) which included the indicators 

affected, deaths, confirmed cases, and proportion affected. The Kaiser-Meyer-Olkin (KMO) test of 

sampling adequacy for current 4 had a value of 0.72 which is considered adequate. It was also 

the highest variance explained among the scales tested (Figure 1.7). Bartlett’s Test of Sphericity 

was significant below 0.05, confirming the indicators in the scale were not an identity matrix. Only 

one factor was extracted with an eigen value of one or above, while the scale explained 77% of 

the overall variance of the included indicators. As another positive, the scale could be developed 

using an available case analysis of the original dataset (no imputed values), with an N of 452 

outbreaks. 

The panel considered content validity high in current 4 because it included indicators from both 

the scale and the severity sub-domains. Additionally, the panel determined based on this data 

exploration that disease-specific indicators (case fatality ratio, DALYs, and reproductive number) 

should be included in the potential impact measure. The inclusion of proportion affected mimics 

the existing IRC conflict classification scale and ensures the sub-domain of severity is 

considered. 

Domain: Potential impact 

An initial factor analysis of all indicators hypothesized as part of the potential domain was completed (see 

Figure 1.5). However, there were problems with the convergence of this model, which led the expert 

panel to consider splitting the domain into three. The panel reasoned it may be wrong to include 

indicators for three very different sub-domains of potential impact (agent, host, and environment) in the 

same measure because the assumption of high correlations may not be appropriate. That is, they did not 
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expect that properties of the agent that caused a specific outbreak, such as reproduction number or case 

fatality ratio would always be highly correlated with properties of the environment (such as ongoing 

conflict) where the outbreak occurred. The panel suggested it should not be a problem if the host sub-

domain indicators do not correlate with the agent sub-domain indicators and/or the environment 

indicators.  

Decision 4b 

Based on this logic, the panel reasoned potential impact was likely to be more than one construct 

and that measurement of these constructs should focus on sub-domains (agent, host, and 

environment), rather than a single scale for the domain of potential impact. The panel recognized 

this meant the development of four scales (current, agent, host, and environment) – when they 

wanted only one measure of ‘outbreak emergency’, but they voted to consider combining the 

scales as a second step to identifying valid measures of the sub-domains.  

Sub-domain: Agent  

As noted above, specific to the agent scale only, all the indicators were fixed at the agent level not the 

outbreak level (e.g., all Ebola outbreaks have the same values for each of the indicators under ‘agent’ as 

they are the standardized values for the disease agent). As a result, there was no reason to use the full 

outbreak dataset, instead, a dataset where the ‘cases’ were each disease agent(n = 12) was used for 

scale development, and the full outbreak dataset was used for robustness testing.  

The indicators serial number and infectious number were excluded due to too many missing values. With 

six indicators remaining (see Figure 1.8), the agent dataset had less than 1% missing data, and an 

available case analysis was used. For clarity, see Figure 1.6 for a listing of the key characteristics of each 

dataset used in each analysis. 

The agent sub-domain contained three components: spread, containment, and severity and six indicators; 

the first agent scale included all six indicators (Figures 5 and 8). This resulted in the extraction of four 

factors with the first factor explaining only 32% of the overall variance (poor). Based on a review of 

indicator performance and discussing content validity with the expert panel, three additional scales were 

explored (Figure 1.8).  
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Decision 4c 

The expert panel chose agent 3 which included the indicators reproductive number, existence of 

a vaccine, and disability-adjusted life years.  

The Kaiser-Meyer-Olkin (KMO) test of sampling adequacy only had a value of 0.56 which is 

considered questionable, but is surprisingly high (good), given the small sample size. As the only 

way to increase the sample size was to add additional disease agents (not of interest for IRC 

emergency response) to the dataset, the KMO was accepted. Bartlett’s Test of Sphericity was not 

significant; this was expected due to the small sample size, and I further investigated it in 

robustness testing. Only one factor was extracted with an eigen value of one or above. The scale 

explained 50% of the overall variance of the included indicators, this was considered borderline 

acceptable. Most importantly, the expert panel considered the agent 3 scale to have the strongest 

content validity, first because it included an equal number of indicators from all three components 

-- spread (reproduction rate), containment (vaccine existence), and severity (DALYs) -- and 

second because they felt DALYs was a key concept in the theoretical framework. 

Sub-domain: Host 

The host sub-domain contained four components of behaviors and attitudes, population risk groups, 

population characteristics, and ‘roll-on’ effects (non-disease impacts of the outbreak on the population 

such as school closures, economic disruption, etc.). There were nine indicators in the sub-domain, all 

were included in the first host scale. Four factors were extracted with the first factor explaining only 30% 

of the overall variance (poor). Based on a review of indicator performance and discussing content validity 

with the expert panel, two additional scales were explored (Figure 1.9).  

Decision 4d 

The expert panel chose host 2, which included the indicators government trust, immunization 

coverage, baseline health, and population density (shaded in grey in Figure 1.9). The Kaiser-

Meyer-Olkin (KMO) test of sampling adequacy for this scale had a value of 0.69 which is 

considered acceptable; Bartlett’s Test of Sphericity was significant. Only one factor was extracted 

with an eigen value of one or above; the scale explained 55% of the overall variance of the 
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included indicators. Analysis was completed on the original dataset (with no imputed values), with 

an N of 445 complete-case outbreaks.  

Regarding content validity, unlike the current impact and agent scales, this scale did not include 

indicators from all of the components; two components were deprioritized by the expert panel. 

First, the population risk groups indicators were all individual, not group-level variables so there 

was a mismatch with the rest of the domain; second, the ‘roll-on’ effects had a concern with 

temporality – that is, any roll-on effects of an outbreak were outcomes rather than causes of its 

potential impact (all other indicators were understood as causes). Additionally, host 1 included 

two indicators (disruption to society and impact on healthcare) for which the panel expressed 

concern about the validity of their measurement in new outbreaks, so they were hesitant to 

include them. 

Sub-domain: Environment  

The environment sub-domain contained five components of crisis complexity, health system capacity, 

access to prevention, access to treatment, and geographic location, and 15 indicators (Figures 5 and10). 

The first environment scale included all 15 indicators. This resulted in a correlation matrix that was not 

positive definite --that is, the extraction of a principal component failed. Based on a review of indicator 

performance and discussing content validity with the expert panel, three additional scales were explored, 

as outlined in Figure 1.10.  

Decision 4e 

The expert panel chose environment 3 (shaded in grey, Figure 1.10) which included the 

indicators conflict setting, access to affected people, general outbreak preparedness, safe water, 

hygiene, access to treatment, and camp settings.  

The Kaiser-Meyer-Olkin (KMO) test of sampling adequacy had a value of 0.68 which is 

considered good; Bartlett’s Test of Sphericity was significant. Two factors had eigen values of 

one or above for environment 3, but the expert panel voted to retain only the first factor as their 

outbreak measurement was already more complex than they originally desired. The scale 
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explained 53% of the overall variance of the included indicators. Analysis was completed on the 

original dataset, but only with an N of 121 complete-case outbreaks due to case-wise deletion.  

In terms of content validity, the scale included indicators from all five components and was thus 

considered well balanced. The expert panel was concerned about the low loadings of the 

indicator camp settings but decided to retain it given their experience of the impact of the issue on 

humanitarian outbreak response. 

The expert panel approved the final four scales (current 4, agent 3, host 2, and environment 3) based on 

having the best mix of content validity and statistical evidence. The panel noted that several of the scales 

had imperfect statistical properties (Bartlett’s test of significance, low percentage of variance explained), 

but felt that they represented the best available means to measure the domains of ‘outbreak emergency’ 

as they conceptualized them.  

Milestone 5: Evaluate the reliability and robustness of the scale(s) 

After the expert panel selected the scales that they felt were most valid, each scale was tested for its 

internal consistency (reliability) and robustness against misspecification.  

Quantitative 

I used Cronbach’s alpha to asses reliability for the two scales with most indicators collected on the 

same/similar scale (meeting the assumption of tau-equivalence): the current impact and environment 

scales (21,36). The host and agent scale did not meet this assumption and consequently had low alphas, 

but subsequent assessment using PAF and ML demonstrated reasonable fit, and reliability of the full 

measure, once all four scales were combined, was tested later in the project. For the two scales that used 

Cronbach’s alpha, alpha was also computed for the factor if any/each of its indicators were to be 

removed. Any indicator that would have improved alpha for the factor if it were removed was examined by 

the expert panel to determine if its removal based on the statistical findings was warranted, balanced 

against the indicator’s contribution to content validity. Each alpha was expected to be over 0.5, but likely 

less than 0.9 as this is the beginning of measure development. Reliability tests resulted in acceptable 

alpha values for both the current impact scale and the environment scale (values of 0.63 and 0.62, 
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respectively). However, as expected, neither the agent nor the host scales had traditionally accepted 

Cronbach’s alpha values (0.10 and 0.04, respectively) -- see Figure 1.11.  

The robustness of all four scales was tested using both Principal Axis Factoring (PAF) and Maximum 

Likelihood (ML) methods across all six datasets (the original and each of the five imputed datasets), 

looking for any meaningful deviations from the original statistical values. Fortunately, all values were 

exactly or near exactly the same as the original PCA, with two exceptions (Figure 1.11). For the current 

impact scale, one outbreak event of malaria in Burundi exhibited extreme values and thus resulted in the 

communality exceeding one (known as a Haywood case) (37). A communality cannot, logically exceed 

one (you cannot have more than 100% correlation), so a Heywood case is an indication that one of two 

things is wrong with the scale: either there is some sampling error in the data for one or more of the 

factors (e.g. the data on outbreaks used potentially includes one or more outbreaks that falls well outside 

of the distribution of the rest of the outbreaks, and thus has a disproportionate effect on the factor 

loadings), or the factor is mis-specified (37). A brief investigation found that the malaria outbreak included 

in the dataset was the single outbreak that caused the Heywood case. When this value was trimmed from 

the dataset and the robustness tests rerun, all values were similar to those in the original PCA.  

Additionally, the results for robustness testing for the environment scale were mixed. The ML method had 

similar results to the PCA across the original and imputed datasets. However, while the PAF had similar 

statistical qualities to the PCA, it failed to compute a factor matrix for any dataset. It is expected this 

occurred because the included indicators were not all measured on the same scale, an issue to which 

PAFs are particularly sensitive due to their use of the reduced (rather than traditional) correlation matrix 

(38). 

The robustness tests were particularly important for the agent scale, as Bartlett’s Test of Sphericity failed 

for the original PCA. The scale had only 12 agents/cases (which would affect the test), so robustness 

testing began by using the full, original outbreak dataset, with the following results: n = 438, KMO of 

0.493, sig 0.000, and one factor accounting for 50% of the variance, extracted. As expected, these results 

were very similar to those for the PCA for agent 3 (Figure 1.8). The scale was further tested using PAF 

and ML methods on the agent only dataset both had similar results to the PCA. Both the results from the 
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full original dataset and using different factoring methods on the agent only dataset suggested the scale 

was robust to misspecification.  

Qualitative 

The expert panel reviewed the results of the reliability and robustness tests, including the concerns with 

Cronbach’s alpha, the abnormalities of the Hayward case for the current impact scale, and the failed 

computation of the environment scale using the PAF method.  

Decision 

The expert panel noted that while they were concerned with the internal consistency results for the agent 

and host scales, they were more interested in the internal consistency of the full measure once all four 

scales were combined. As such, they would re-evaluate the concern during Milestone 7. They also voted 

that they felt there was sufficient evidence of internal consistency for the other scales and robustness for 

each of the four scales to continue to the next milestone of the project.  

Milestone 6: Combine scales into a single outbreak measure 

At the end of Milestone 5, the expert panel had four scales that could, independently, line up a group of 

outbreak emergencies in order from ‘least severe’ to ‘most severe’, along two separate domains: current 

impact and potential impact (including agent, host, and environment). The goal of the next step was to 

combine and operationalize the four scales to enable the IRC field team (who do not have access to 

statistical software) to classify an outbreak on a single scale of 0 to 10 within 12 hours.  

Qualitative 

I held a focus group with the expert panel to discuss options for combining the four scales, as well as how 

to operationalize them for use in the field. This is similar to what IRC did in the development of the conflict 

classification scale. 

The panel developed guidelines for operationalization and scale combination: 

• Operationalization 

o The scores on each scale should be broken into between three and six groups 

(depending on their distribution) of ‘similar’ scores – representing groups of outbreaks 

from low to high scale/severity  
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o The natural cut points and percentile ranks for the scores on each scale would be 

examined to create these groups. 

o Ranges and means for each indicator would be examined for each group (on each scale) 

to establish thresholds which would then be used to classify any new outbreak. 

• Combining scores: 

o While there are any number of ways to combine the four scales, the simplest is likely to 

be the best and should be prioritized, so long as it can guard against outliers and extreme 

values.  

o Near-equal weight should be used for ‘current’ and ‘potential’ impact domains, if not 

possible, the ‘current’ domain should weigh more.  

o The final score needed to be 0 to 10 to align with IRC’s conflict classification system; the 

panel, based on their experience of the frequency and severity of outbreaks, expected 

there to be very few 10s and many more 0 to 3 scores, so the distribution of the 

combined scores should align with this expectation. 

o No computers/statistical software could be required to calculate the final score. 

Quantitative 

As a first step to implement the above guidelines I arranged the outbreaks in ascending order, separately 

for each scale, and visually inspected their distribution. Then the distribution of scores and the natural cut 

points in the scores were examined to create groups of outbreaks that had similar scores along that 

specific scale. This quantitative step was highly iterative, and results were discussed with the expert 

panel and revised multiple times throughout the process. Details and decisions are provided by scale. 

Current Impact 

For the current impact scale, the distribution of scores was extremely right-skewed, as theorized by the 

panel. However, the calculation of the scores required statistical software and was fairly complex. To 

address these gaps, I worked with the panel to simplify the score generating process as follows: First, we 

created a scale. Second, we identified specific numeric thresholds for each ranking on the scale, for each 

indicator being calculated. Third, the panel decided that the global score for this scale would be simply 

the maximum value assigned to any specific indicator calculated for that scale. 
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Initially, I divided the outbreaks into groups based on identifying natural cut-points between 15 roughly 

equally sized groups arranged by score. Expert panel review concluded that there was too much 

heterogeneity in the highest two groups and thus decided to further subcategorize these groups by 

presumed severity. This resulted in a final 7-group ranking. 

To facilitate the calculation of the scale score under time-constrained emergency situations, I determined 

threshold ranges that would align specific indicator values with the full-scale ranking (Figure 1.12). For 

example, the ranges and means for the indicator total affected were calculated for each of the current 

impact ranks of 1-7. The goal was to identify thresholds for each indicator such that if an outbreak 

reached the threshold, the outbreak would be grouped in the scale rank for that threshold, keeping the 

highest scale rank found across all indicators as the final rank.  

I found the mean of the total affected, the mean of confirmed cases, the maximum value of deaths, and 

the mean of the proportion affected could be used to set thresholds that would place a specific outbreak 

in the rank defined by the statistical scale for all ranks (100% of the time) other than ranks 3 and 4, where 

sometimes these values differed enough to misassign the outbreak (but only between values 3 and 4, 

such that an actual 3 would be labeled a 4). This also solved the concern of missing data for one or more 

indicators when trying to classify a new outbreak, as the thresholds for the indicators we have can be 

used to set the full-scale score. 

Decision: The expert panel reviewed the thresholds for the current impact scale and their resulting ability 

to label/mislabel an outbreak on the full scale; they then voted to retain the thresholds. 

Agent 

In contrast to the current impact scale, the agent scale was based on indicators that varied only by agent 

type, not by outbreak (due to the choice to use standardized values for indicators such as R-naught and 

DALYs). Because the values used would not change by outbreak, there was no need to create indicator-

based thresholds, as the scores for the agents could be calculated in advance.  

Yet, there was still a need to transform the factor score from the scale development into a standardized 

rank to be used in combination with the other ranks. The agent scores had a near-normal distribution 

ranging from -1.8 (malaria) to 1.6 (Ebola) – or approximately a range of 3.  
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Decision: Upon viewing the distribution of agent scores (Figure 1.13), the expert panel wanted to retain 

the possible negative values in the ranks, as they felt that the type of agent would, in some cases, make it 

so much less severe that it should lower the overall classification of the emergency (once the current, 

host and environment ranks were considered). For example, they did not feel that 100 cases of malaria in 

Kenya (which would rank as a 2 on the current scale) should classify as an ‘emergency’ on the scale at 

all. As such the panel voted to double the agent scale scores (to increase their range), retain their sign, 

and then group them based on the visual distribution of the scores (Figures 1.13 and 1.14). This resulted 

in a range of 6 which more closely aligned with the range from the current impact scale and was equal to 

the range of the host and environment scales combined, as agent was viewed as the most important 

element of the potential impact domain.  

Host  

Similar to the agent scale, the host scale could be calculated in advance. This is because it included only 

indicators that were calculated at the national level (government trust, immunization levels in general, 

baseline health, and population density) – thus indicator values could be identified, and a scale rank pre-

calculated then applied by the country of the outbreak at the time of classification. To do this, a separate 

dataset of national data only was compiled with only the four indicators in the host scale.  

Decision: Upon completing the factor analysis, the expert panel voted to simply divide the scores into four 

groups (quartiles) and assign ranks of 0 to 3, with 3 representing countries with the highest levels of risk 

based on host characteristics (low levels of government trust, poor baseline health, etc.). The final 

rankings by country can be found in Supplementary Table 1.4. 

Environment 

Lastly, the environment scale, which was the most complex to operationalize, was addressed. I began by 

first using the scores from the environment scale to place each outbreak in a group (0 to 3, similar to the 

host scale, using quartiles). However, the next step of setting indicator thresholds was challenging 

because the scale included both continuous and dichotomous indicators (e.g., clean water was measured 

as a percent of the population that had access, while conflict was measured as existing, or not), and like 

the current impact scale, these indicators were expected to vary for each individual outbreak, so they 
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could not be calculated in advance. To address this, the expert panel voted to work backward from the 

environment scores to see if they could be ‘recreated’ using thresholds and combinations of the 

dichotomous variables, similar to the process undertaken for the current impact scale.  

Figure 1.15 shows the thresholds for the environment scale. Having ranked each outbreak between 0 and 

3 on the environment scale, the panel agreed first to set the ‘default’ rank for an outbreak at 0, and only if 

an outbreak met one or more threshold values, would it be elevated to a higher rank. Next, they decided 

to combine the four dichotomous variables (conflict setting, (lack of) access to affected people, (lack of) 

access to treatment, and camp settings) using a simple sum (resulting in a value of 0 to 4, with 4 being an 

outbreak in a camp, within a conflict setting, where there was restricted access to the affected population, 

and a lack of access to treatment). Next, I examined the indicator values for the continuous indicators 

(general outbreak preparedness, safe water, and hygiene) for each rank to develop thresholds, using the 

same process described above for the current impact scale. 

The final step was determining how to combine the dichotomous indicator sum (0-4) with the thresholds 

of the continuous indicators to ‘recreate’ the 0-3 rankings originally identified by the scale. Two methods 

were tried. The first used a strictly ‘or’ method, where the sum of the dichotomous indicators ‘or’ reaching 

a threshold rank of a continuous indicator would designate an outbreak’s rank (Figure 1.15). This method 

ranked each outbreak in the ‘correct’ environment rank (as determined by the actual factor score) 68% of 

the time. The 32% of the time when the rank differed using the threshold method the rank was only off by 

one (not two or three). Unsatisfied with this result, the expert panel voted to include an ‘and’ clause such 

that if an outbreak had both a higher ranking for the dichotomous variables and at least one higher 

ranking for the continuous variables, the rank would increase (Figure 1.15). Using this ‘or/and’ method 

resulted in a threshold method that correctly ranked the environmental risk for 79% of outbreaks (again, 

the rank was never different by more than one for the remaining 21%).  

Decision: The expert panel voted to use the 0 to 3 range of the environment scale scores, recreating it 

using the and/or method with thresholds for continuous variables and a simple sum of dichotomous 

variables. 
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Combining scales 

The last step determined how the four scales would be combined. Three options were tested.  

- Option 1: A simple sum (current + agent + host + environment). When applied to the historical 

dataset, this resulted in a range of classification values between -3 and 13. The expert panel felt 

this was too broad of a range, and the potential impact collectively carried too much weight for the 

final score.  

- Option 2: A simple sum, divided by 2, to shrink the range of possible values, or (current + agent + 

host + environment)/2. This resulted in a range between -1 and 6, which was not ideal. The 

expert panel discussed and noted that because the current score ranged from 0 to 7, while the 

range for agent + host + environment ranged from -3 to 9, the potential domain (agent, host, 

environment) could impact the measure by 12 points, while the current domain was only 7 points. 

Additionally, the range of -1 to 6 would make integrating the outbreak scale with the conflict and 

natural disaster scales (with ranges of 0-10) problematic. 

- Option 3: A more complex formula of current impact + ((agent + host + environment) / 2). This 

aimed at an improved balancing of the current impact and potential impact domains. It resulted in 

ranges between -1 and 9. 

Figure 1.16 shows the results of plotting the classification ranks derived using each option of combining 

the four scale scores against the frequency of outbreaks from the historical data. The distribution of option 

3 most closely matched what the expert panel expected -- a rapid jump when outbreaks hit an 

‘emergency’ level of risk (this occurs around value 3) and then a steady trail off as only a few outbreaks 

reach extreme emergency levels.  

Decision 

The expert panel voted to retain option 3 to combine the four scales, and to test further the validity and 

reliability of the combined score. They also agreed to consider a -1 as a 0, and reserve the option of a 10, 

even though none of the outbreaks in the 10-year retrospective dataset met the criterion, but as an 

understanding that a future outbreak might do so. Figure 1.17 depicts all the indicators in the final scales 

as well as how these scales are summed into the new outbreak classification rank.  

 



 

40 
 

Milestone 7: Test the reliability and validity of the single outbreak emergency measure 

Once the four scales were created and a method to combine them agreed among the expert panel 

members, the next step was to test the construct validity, criterion validity, and reliability of this final 

combined, single outbreak emergency measure.  

Qualitative 

Milestone 7 used two different panels for the qualitative portion. The first was the expert panel, who 

assisted in testing construct validity by developing hypotheses regarding external measures they 

expected to relate to or be independent of the new scale (25,27). The panel chose the Human 

Development Index (HDI),a composite measure developed by the United Nations Development Program 

used to rank countries based on key dimensions in human development (high rankings mean 

higher/better development). The panel expected the HDI would correlate with the outbreak measure 

(convergent), hypothesized at a -0.60 – meaning they believed the HDI would be inversely correlated with 

the outbreak measure (negative) as the outbreak measure uses high numbers to show bad situations, 

whereas the HDI uses high numbers to denote good situations. However, they thought the two would 

have a modest correlation as the emergency level of outbreaks would likely be related to the level of 

development in a country. But as ‘environment’ and ‘hosts’ were only two components of the outbreak 

measure, they did not think the outbreak measure would highly correlate with the HDI. The panel also 

chose annual precipitation at the national level as a measure they thought the conflict scale would be 

independent of (divergent or a correlation of 0.0). 

Next, to examine the criterion validity of the single measure IRC needed to know if the single outbreak 

measure measured the ‘right thing’. Normally, this is done by comparing its correlation with a ‘gold 

standard’ measure of the same thing. However, there was no ‘gold standard’ measure to use. 

Additionally, the IRC measure had been developed by a relatively small group of experts, yet the 

organization needed not just these experts, but also a wider pool of emergency decision-makers, to 

understand and have confidence in the measure if they were to use it to make emergency response 

decisions.  
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To address both issues, the panel of 16 judges (the second qualitative panel for Milestones 7 and 8, 

explained in the qualitative methods section above) were used to create a proxy ‘gold standard’ measure. 

The expert panel hypothesized that if the panel of judges independently ranked hypothetical emergencies 

from least to most severe, and largely agreed with each other’s rankings, the average judge ranking 

should highly correlate with the measure of emergency scale and severity if it was a good measure 

(providing evidence for criterion validity). The expert panel acknowledged the judge rating would not be a 

true ‘gold standard’ measure – however, they felt it was the best comparison against which to compare 

the new measure. They felt this judge ranking was valid (whereas they felt the UN Level-3 classification, 

based on expert opinion, was not) because these expert judges would be comparing hypothetical 

emergencies and thus be able to make their judgments in a vacuum, without the influences of media, 

donors, or internal/external politics. As such, they set out to create a ‘judge ranking gold standard’ that 

they could compare to the new outbreak measure. 

Forty hypothetical/test outbreak emergencies were selected to use for the development of this ‘judge 

ranking’ measure. Each test emergency was based on data from a real emergency, but details were 

modified to avoid judges ranking emergencies with which they had experience as this would be expected 

to bias their rankings; most often the location was changed to a neighboring country.  

Judges were given a list of 10 outbreak emergencies and asked to rank them in order from ‘least 

concerning’ to ‘most concerning’; they were also given key indicators such as number of affected people, 

agent, number of deaths, location, and asked to pretend each emergency was to be classified against 

other emergencies today. Each test emergency was also classified on the outbreak classification scale, 

but the judges were blind to these results. 

The expert panel set the target value for criterion validly (how well the outbreak measure correlated with 

the average judge rankings) at 0.8 or above, but a value above 0.70 would be accepted. 

Lastly, the expert panel wanted to evaluate the reliability of the single outbreak measure. This was 

particularly important because some of the individual scales (the agent and host scales) did not have 

strong reliability results (Cronbach’s alpha) when they were created. To do this, I examined the reliability 

of using the classification measure rather than the ‘judge ranking’ to tell us how reliable the severity 
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measure was in predicting the ‘gold standard’ judges ranking. While similar to criterion validity, the 

statistical method used, and the concept of the test are importantly different. While criterion validity tested 

if we were measuring the ‘right thing’, the reliability test asks if we are measuring the thing consistently.  

Quantitative 

I evaluated construct validity by the correlation of the outbreak measure with the Human Development 

Index –expecting a correlation of -0.60; I found a correlation of -0.75 (statistically significant at the 0.01 

level), suggesting convergent validity. Next, I correlated the outbreak measure with the national annual 

precipitation- expecting a correlation of 0.00; I found a correlation of 0.13 (not statistically significant at the 

.05 level), suggesting divergent validity.  

Before evaluating criterion validity, I investigated how reliable our new ‘gold standard’ judge ratings were, 

using a one-way random effects model (ICC1, 4). This assessed how reliably any four judges ranked 

emergencies from low to high, as we were interested in the average ranking of any group of four judges. 

This looked only at the amount of agreement among the four judges; it did not compare each judge to the 

average of judges (‘judge ranking’). We wanted to know if the judges generally agreed (we were usually 

averaging 2’s and 3’s together), or generally disagreed (we often had some judges rate emergencies 1s 

or 2s that others rated 9s or 10s). If this measure had an ICC below 0.75 it would suggest that the judges 

themselves did not reliably rank emergencies the same way, and the ‘judge ranking’ should not be used 

to assess the criterion validity of the new outbreak scale. We found an ICC of 0.94 (95% confidence 

between 0.91 and 0.96) for the outbreaks. This gave the expert panel confidence that the ‘judge ranking’ 

was likely to be a reasonable comparison for the new outbreak measure. 

Next, I assessed criterion validity by correlating the judges’ average ranking against the score for the 

outbreak on the new scale. The target value for criterion validly was set at a correlation of 0.80 or above; I 

found a correlation with the outbreak scale of 0.87 (95% CI = 0.76 to 0.94). 

Lastly, I tested reliability using an ICC (3, 1) model because these are the only two measures available to 

rank outbreak emergencies (the judges and the outbreak scale), and we were interested in consistency 

(ICC 3) rather than absolute agreement. The result for the outbreak measure was 0.87 (95% confidence 

interval of 0.75 to 0.93), which suggests reliability. 
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Decisions 

The expert panel reviewed the results of the validity and reliability tests and was satisfied that the new, 

operationalized single measure of outbreak emergencies met their criteria. They voted to recommend to 

the IRC that the measure be used going forward to classify outbreak emergencies.  

Milestone 8: Integrate the single outbreak measure into a larger classification system 

Ensuring correspondence between the IRC’s separate classification scales (based on emergency type: 

outbreaks, conflicts, and natural disasters), was the last step. IRC did not want a conflict emergency with 

a scale and severity of a ‘3’ (on the conflict scale) to be roughly equivalent to an outbreak emergency with 

a scale and severity of ‘7’ (on the outbreak scale), as this would create confusion at the organizational 

level when allocating resources to emergency responses. Thus, the last part of the outbreak scale testing 

examined the parity, or lack thereof, among the different emergency scales. This was done by 

investigating the criterion validity and reliability of the three scales as a whole. 

Quantitative 

The same judge panel ranked one hundred hypothetical/test emergencies. One-third of these were 

outbreak emergencies, one-third were conflict emergencies, and one-third were natural disasters. Each 

judge was given four sets of ten unranked test emergencies: 10 conflicts, 10 natural disasters, 10 

outbreaks, and 10 mixed (which were a combination of outbreaks, natural disasters, and conflicts). They 

ranked the test emergencies from ‘least concerning’ to ‘most concerning’ (1-10). I took the average of four 

judge rankings for each emergency and compared it to the score of that emergency on the relevant 

emergency classification scale (outbreak, conflict, or natural disaster) – to which the judges were blind. 

I assessed the criterion validity of the outbreak, conflict, and natural disaster scales collectively, by 

correlation with the average judge rankings. The correlation was 0.91 (95% CI = 0.87 to 0.94), suggesting 

evidence of criterion validity. 

The same method used above to test the reliability of the outbreak measure alone was used to test if the 

measures (conflict, natural, and outbreak) as a group (across all 100 emergencies, regardless of type) 

reliably predicted the average judge ranking. The result was an ICC of 0.91 (95% confidence interval of 

0.87 to 0.94), reflecting strong reliability. Sensitivity analysis examined if any of the four individual scales 
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or other combination of the four scales would have better results. For the individual scales, the highest 

ICC was 0.68 (current scale). The two other combinations of the scales (simple sum, and the sum divided 

by two) performed worse than the chosen scale with ICCs of 0.86 and 0.89 respectively. The expert panel 

was particularly pleased with the results of the validity and reliability testing of the outbreak measure in 

conjunction with the natural disaster and conflict scales not only because it would improve their usability 

for decision-making at the IRC, but because it was seen as further evidence of the merit of all three 

scales. 

DISCUSSION 

This project aimed to develop a measure that allows the immediate, valid, and reliable classification of 

outbreak emergencies, empowering decision-makers to make more equitable and efficient use of 

available resources. The measure was created by a panel of outbreak emergency experts and following a 

set of functionality criteria set by a lead emergency response organization (the IRC). The project was 

successful, as the IRC has used the new measure to classify and make response decisions for all 

outbreaks since 2020. The new outbreak classification measure allows for the immediate (within two 

hours) classification (and reclassification, as data becomes available) of outbreaks by using a series of 

thresholds/scales that reflect four sub-dimensions of the construct of ‘scale and severity of outbreak 

emergencies’ established by the expert panel. The information required to classify a new outbreak are: a) 

the agent causing the outbreak, b) the country where the outbreak is occurring, c) the reported number of 

confirmed cases, d) the reported total number of affected people (including unconfirmed cases), e) the 

reported number of deaths, f) the location is concurrently experiencing a conflict, g) if the outbreak is 

occurring, at least in part, within a displacement camp, h) if more than a quarter of the affected population 

is expected to lack access to treatment, and, i) if physical concerns (often security related) prohibit aid 

workers from accessing to more than one quarter of the affected locations. 

The content validity of the four scales was based on detailed conceptual work completed by an expert 

panel and an iterative process of theorizing indicators based on content and reviewing their statistical 

performance when included in a measurement scale (using mixed methods). The four scales were then 

combined into a single measure, again relying on theory from an expert panel coupled with data trends 



 

45 
 

and natural cut points in the outbreak dataset. Criterion validity, construct validity, and reliability were 

examined for this final, combined measure. A case for criterion validity was established based on a strong 

(0.87) correlation between the new outbreak measure and a ‘gold standard’ ranking of outbreak 

emergencies created by a group of emergency decision-makers (‘judges’). Similarly, a case for construct 

validity was based on the measure performing as predicted when compared to measures of a 

similar/dissimilar construct, (convergent and divergent validity). The case for reliability was made using 

intraclass correlations between the new outbreak measure and the ‘gold standard’ measure (a robust 

result of a 0.87 using an ICC 3, 1), as well as comparing how well the outbreak measure worked 

alongside the conflict and natural disaster measures (another robust finding of 0.91 using an ICC 3, 1). 

Strengths and limitations 

Some of the key strengths of this project include that the IRC committed to following classical 

measurement development methods, including validity and reliability studies, which is rare in emergency 

response settings. Additionally, the project combined theory and content expertise with a large, real-world 

dataset of emergency outbreaks. Thus, rather than selecting thresholds and measurements based only 

on theory, as in comparable classification systems such as Bayman or WHO, the new outbreak 

classification thresholds and outputs are based firmly on real-world outbreaks. Yet this project's most 

important strength was its development in partnership with an active emergency response organization. 

This creates a classification system tailored to the needs of those who will use it (rather than being 

primarily analytic or academic in focus) and reduces the time between scale development and use.  

Despite these strengths, this measurement development project faced multiple limitations. The lack of 

existing, relevant datasets meant that all data was compiled from multiple sources, resulting in data 

quality concerns. For example, definitions for some indicators in the dataset varied between sources; 

often data for multiple indicators was unavailable across a large number of outbreaks; the amount of hand 

searching for data that was required likely resulted in data input errors; the use of pre-existing data meant 

that an exact indicator of interest (based on the expert panel’s theory) was often unavailable, and proxy 

indicators were used instead. While this is reflective of the real-life data used in emergency response, it 

nonetheless may have negatively affected the accuracy of the developed measures. 
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The second limitation is common in measure development, particularly in the areas of psychology and 

sociology, but should be noted. The cases for both criterion validity and reliability were made by 

comparing the new measure to a ‘gold-standard’ measure. In truth, there is no ‘gold-standard’ measure of 

outbreak emergencies. If there were, there would not be a need to create this new measure. The ‘gold-

standard’ measure used is thus a proxy, based on expert judge rankings, which itself is expected to have 

less than perfect validity and reliability. This circularity – developing a quantitative measure because 

expert opinion is too subjective, and then using the expert opinion to judge the quantitative measure – is 

common in measure development but is an important illogicality to note.  

In addition to concerns with data quality and the lack of a gold standard, several limitations of the 

individual scales were encountered. First, had the goal of the project been strictly to measure the 

construct of interest as precisely as possible, the statistical characteristics of each scale may have played 

a more definitive role. That is, during the exploratory factor analysis potentially the scale(s) would have 

been created based on extracting as many factors as were suggested when all 39 indicators were added 

to a single factor analysis. However, the unique criteria set by the IRC, requiring the final measurement to 

be interpretable and usable by field staff, and fully endorsed and developed by the expert panel, entailed 

an iterative process including exploring multiple scale options for each sub-dimension and choosing the 

one that best reflected both the content and the best statistical characteristics.  

I argue that this balance of statistical and expert input (quantitative and qualitative methods) is a key 

strength in this project as neither the numbers nor the theory can tell the whole story. If we relied only 

statistical cutoffs for decision-making, we may have measured something perfectly (similar to the Inform 

classification system) that no response organization can or wants to use because it is either not their 

construct of interest or not available when needed. While if we relied only on the expert opinion we would 

have an excellent theoretical construct, but no way to measure it (similar to the UN classification system). 

In the end, it is expected this process resulted in a measure more likely to be used in emergency 

response than a measure developed by a measurement expert that did not include the same level of 

input from subject-matter experts.  
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However, a key limitation to this mixed-methods approach was the burden of scale development from a 

human resources perspective. At every step, when the data did not fully align with the expert panel’s 

theory, the panel discussed what the misalignment might mean about the construct, what it might mean 

about the data, what it might mean about the measure, and the consequences from any of these three 

causes if the panel made decisions that did or did not align with what the data said. This increased the 

time and complexity of the measure development process, which may be cost-prohibitive for a different 

organization or a future measurement project. Fortunately, other emergency response organizations can 

use the measures developed with the IRC without undertaking the development process. 

Lastly, but perhaps the most compelling threat to this measure is its level of complexity. When we 

combine four independently valid scales into a single 0 to 10 measure, one might understandably 

question whether we are still measuring our construct of the scale and severity of an outbreak 

emergency. Do all the constraints of missing data, proxy indicators, operationalization, threshold setting, 

and scale combinations result in a measure that perhaps began with strong content validity and statistical 

justification, but that in practice is not measuring what we think it is measuring? We combat these doubts 

with evidence of healthy criterion validity, construct validity, and reliability tests that were completed on 

the final combined measure. Yet in truth, only continued use of the scale, including repeated testing - 

ideally with new sets of judges and potentially across additional emergency response organizations – will 

allow us to understand, over time, the actual validity and reliability of the outbreak classification measure. 

This should include monitoring the use of the measure over time, including a biennial analysis of whether 

or not the use of the measure led to decisions that are seen, in hindsight, to have been at the appropriate 

scale and a repetition of the validity and reliability tests with updated data. The goal of this measurement 

project was not to develop a perfect measure but to develop a functional measure that helps allocate 

limited resources to prevent suffering during outbreaks. 

The result of this measure development project is, arguably, a measure of outbreak emergencies that is 

fit for a specific purpose: informing emergency response resource allocation. In comparison to the other 

classification systems in existence (WHO, UN, Inform) this new measure allows for rapid classification by 

field staff in response organizations by using a measure that has existing (if limited) evidence of validity 

and reliability. Given the initial project aim was to develop a measure that allowed for grouping 
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emergencies along a simple scale (0-10) rather than precise outbreak modeling or prediction, a level of 

imprecision, missing data, and inaccuracy that may be introduced by any of the above-noted limitations is 

potentially tolerable, without meaningfully detracting from the utility of the measure.  

Implications 

To the author’s knowledge, the IRC is the first emergency response organization to use an (adapted) 

classical measurement approach to develop its own emergency classification system. This is a relatively 

new approach within the humanitarian emergency sector, and it has the potential to improve the 

alignment of resources to the scale and severity of specific emergencies. The IRC’s commitment to the 

classification system is promising; they began to use the new measure to classify outbreaks in 2020 and 

continue to do so, though no other organizations have adopted the measure, to date. A retrospective 

qualitative study of the use and utility of the scale, perhaps in concert with the biennial analysis 

recommended above could help to answer these questions. 

This project provides a useful step towards solving a real measurement concern in the sphere of 

emergency response. In my experience, emergency responders and researchers are too often 

constrained by lack of quality data and adequate time, and thus are unable to systematically utilize 

measurement-based decisions in emergencies. This scale will help. 

A key takeaway from the project is that valid emergency classification, completed by emergency response 

organizations, is possible. The project illustrated that with the right people, the correct level of subject 

matter expertise, a commitment to data usage (even when the data are imperfect), clear criteria for 

success and utility, and a dedication to best practice in measurement development, potentially any 

emergency construct is measurable.  

However, the process is complex, the measurement imperfect, and in addition to the validity of the 

measure, the value of the project dependent upon how emergency responders trust and use the measure 

to allocate resources. Thus, the balance between what is possible in measurement, the resources 

required for good measurement, as well as how a measure will concretely modify emergency response 

decisions should be carefully understood when considering future measurement development. 

Nonetheless, millions of emergency-affected persons deserve the most equitable allocation of resources 
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possible – which may mean emergency response organizations need to commit to the challenging but 

promising work of developing and using emergency classification measures.  
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V. Emergency assessments: do gender and age predict emergency needs? A meta-analysis 

INTRODUCTION  

Every year, conflicts, natural disasters, and outbreaks result in acute emergencies worldwide. At the end 

of 2022, 326 million people were in need of humanitarian assistance (1). When an emergency strikes, 

international emergency response organizations must decide how they will respond (2). But this decision 

is problematic because the resources to address the public health needs of emergency-affected 

populations are insufficient. For example, by the end of 2022, according to the United Nations, only 50% 

of the required funding for 2022 global emergency response had been made available (1). The 

environment of resource scarcity forces response organizations to prioritize which types of interventions 

they implement in emergency settings, rather than implementing all programs that are needed. If the type 

or level of need experienced by the affected population is misunderstood, then available resources may 

be wasted, and fewer emergency-affected persons will survive and recover – on a global scale.  

In most cases, types and levels of need are prioritized by conducting rapid assessments of emergency-

affected persons immediately following an emergency event. These assessments are heavily relied on in 

emergency decision-making, are the primary fundraising tools for organizations to launch emergency 

responses and are the key input into designing response programs. Needs assessments often use a 

mixed methods approach; when possible, a survey is conducted to ensure the views of a wide spectrum 

of affected persons are collected and to quantitatively prioritize their needs. 

Because needs assessments for rapid response must, by definition, be conducted rapidly, they never 

produce a perfect picture of all needs. Understanding there will be bias in these assessments, responders 

want to use methods expected to provide the most accurate and actionable results. To this end, 

historically, responders have prioritized survey methods that are expected to provide population 

representation at the household level. Typically, one member of each surveyed household is asked to 

respond to the survey questions – some of which are targeted at the household level (e.g., what does 

your household need, instead of what do you need), while others address individual experiences. This 

can result in samples where 1) the gender or age of respondents is not proportionate to the gender and 

age distribution in the population of interest and/or 2) the age/gender sub-group sample sizes are too 
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small to establish a stable estimate for the subgroup, and too small to detect any differences between 

groups. 

This is problematic as more recent evidence, while limited, suggests that gender and age have a strong 

influence on how individuals experience an emergency, and therefore, their needs in an emergency (7). 

Thus, best practice guidance was adapted to prioritize collecting, disaggregating, and comparing all data 

collected for emergency response activities by gender and age groups - including the initial needs 

surveys (2,39). This has led to a general assumption that emergency needs vary substantively by gender 

and age, and these variations should be identified in initial needs surveys (7,40,41). 

Emergency responders now face a predicament. Achieving representation at the household level (as was 

previously prioritized), as well as sample-sizes of gender and age groups that are large enough to detect 

any differences between groups (as current best practice suggests), is likely too high an expectation for 

these rapid assessments. The assessments would take much longer and be more expensive – both 

exceedingly difficult propositions in underfunded, urgent emergency responses. Thus, responders must 

decide between the two approaches. To make this decision, they need to understand the expected 

magnitude of the gender and age differences in emergency survey results, and to what extent existing 

survey methods are excluding or downplaying the needs of certain groups during emergency decision-

making (2,7,39,42). 

If there are meaningful differences in reported needs or experiences based on the gender or age of 

survey respondents, this is likely to have implications for emergency programing design. Organizations 

would either evaluate needs and experiences by sub-group, and develop separate programs for different 

groups, or they would adjust the average needs/experiences across all groups by weighting the survey 

results to mimic expected population demographics, aiming to develop one program for all groups which 

is informed proportionally by all sub-groups. Of course, if there are no meaningful differences in reported 

needs or experiences based on the gender or age of survey respondents, neither separate programs nor 

weighted estimates would be needed. 

In this paper, I examine if the assumption that the needs of affected persons vary by gender and age is 

warranted based on existing emergency needs assessment surveys. As an introduction, I provide an 
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overview of emergency assessments and highlight why detecting differences in needs by gender and age 

is challenging. I then describe how these assessment data are typically translated into emergency 

decisions. Lastly, I review the pivotal study that spearheaded much of the change in guidance, moving 

towards an expectation of finding different needs based on the gender or age of respondents. Following 

this introduction, the bulk of the paper reports on a meta-analysis of 12 emergency needs surveys (Table 

2.1) conducted in different settings to help understand if and how the gender or age of respondents are 

predictors of the needs they prioritize, and how this may influence decision-making in acute emergency 

responses. 

An overview of emergency needs assessments  

Organizations that provide relief interventions during acute emergencies share a mandate to assist the 

most vulnerable emergency-affected persons globally. The overall aim of this assistance is to reduce the 

excess mortality and suffering that emergencies cause (2,16). To do this, they unite behind shared 

standards that “aid priorities are calculated on the basis of need alone” and “the priority needs of the 

disaster-affected population [must be] identified through a systematic assessment of the context, risks to 

life with dignity and the capacity of the affected people and relevant authorities to respond” (2,16). 

According to global standards, findings in assessment reports should determine who receives assistance 

and what type of assistance they receive, regardless of the responding organization’s pre-existing 

capacities or assumptions (43). 

Consequently, once an organization decides to respond to a specific emergency, the first step is to 

conduct a rapid assessment of the needs of the affected population (2). Every year, over 1,000 needs 

assessments are completed in humanitarian settings across the world and posted to the standard 

industry-wide dashboard (Reliefweb) (44). Ideally, these assessments occur within the first three weeks 

after the onset of the crisis.  

Assessments often span multiple locations and evaluate needs across all emergency sectors. Emergency 

sectors are a means of organizing interventions and management across the humanitarian community. 

How emergency sectors are defined and grouped can vary, but for this paper I use the following 
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delineation of core emergency sectors, which is based on how needs in each sector are commonly 

responded to: 

• Health, including reproductive health and nutrition  

• WASH, which stands for water, sanitation, and hygiene  

• Protection, including combating gender-based violence, legal aid, and child protection  

• Economic, including shelter, non-food items, food security, and livelihoods  

• Education 

Assessments involve primary data collection from affected persons and can be either quantitative 

(survey-based) or qualitative (focus group and observation) or, most commonly, a mixture of both. 

However, this paper focuses specifically on the survey portion of assessments, as a quantitative 

prioritization of needs, when available, is where most emergency decision-making begins. The survey is 

the most time and resource-intensive part of an emergency assessment. Surveys generally focus on what 

people need, while the qualitative portions of an assessment (e.g., focus groups) tend to focus on how 

assistance should best be provided. Focus groups require smaller sample sizes and thus fewer 

resources. While the how is important, arguably, getting the what wrong is more concerning in emergency 

settings, so valid surveys are vital. 

Why detecting differences by gender or age is challenging and not the status quo 

Emergency assessments (and surveys) have extreme time and resource constraints, which limit the 

ability to collect sufficient data for gender and age comparisons. For example, the 12 emergency 

assessments in this study took between 2 - 4 days to plan (including hiring and training enumerators), 

around one week of data collection (the average for the 12 surveys in this study was 7.8 days), and then 

a 1-2-day analysis and reporting period before decision-making based on the results occurred. 

Emergency assessments sometimes focus on a single location, and other times on an entire country, first 

prioritizing the most affected locations, and then surveying them all (45). The largest survey in this study 

took place in Mexico and assessed 13 cities over 15 days (46). The size of emergency response teams 

varies by the size of the assessment; for the 12 surveys in this study, the average number of responders 

deployed in the assessment was 2.6. Sample sizes for surveys also vary by context. The average number 

of households included in the 12 surveys was 507 (minimum of 66, maximum of 1208). These data 
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suggest that emergency surveys are a very rapid process with limited human resources and extremely 

tight timelines. 

In general, ensuring sufficient sample sizes of genders or age groups in emergency surveys is a concern 

for several reasons: 

1. Emergency surveys usually rely on one member of a household responding to questions about 

the needs of the whole household. In some cases, and dependent on cultural sensitivities either 

the ‘head of household (who is often male)’, or an ‘adult female’ is prioritized. For example, a 

survey after large-scale flooding in Pakistan, where the head of the household was considered 

the primary respondent for cultural acceptance reasons, resulted in a 3:1 ratio of male to female 

survey respondents. In the end too few women reported on their/their household needs for 

themselves to be able to detect any differences according to gender (47). 

2. Gender and age data are not always collected, as in an assessment in Burkina Faso where the 

emergency location was remote and considered highly unsafe for anyone not from the area. As a 

result, the assessment team was under immense time pressure to finalize assessment tools, train 

data collectors from the area, and exit the location. Data on gender was collected, but the 

question about age was overlooked (48). 

3. Sub-group sample sizes are often too small to detect meaningful differences between groups. 

This was the case in an assessment at the U.S.-Mexico border in 2019, where insecurity and the 

nature of a migratory population made it problematic to access large numbers of affected persons 

to survey. Once the survey was complete there was some evidence of needs varying by gender 

and suspicion of needs varying by age, but due to a small sample size of multiple sub-groups, the 

estimates were too imprecise to draw solid conclusions (49). 

In addition to these challenges, many sampling methods for emergency surveys do not facilitate large 

enough sample sizes of sub-groups to identify any differences with gender or age groups. Prior to the 

new best practice guidance which highlights gender and age subgroups, the gold standard for emergency 

surveys, as noted above, was representation at the household level, that is, using a sampling method 

such as cluster sampling, systematic random sampling, or time location sampling. Each of these methods 
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uses statistical principles to maximize the probability that the sample of households surveyed is 

representative of all the households who would have qualified for the survey. These methods are 

expected to provide the most accurate estimate of the average of all households.  

However, if detecting differences by gender or age group is the goal, the standard sampling methods 

would need to be modified. If representation at the household level and an ability to compare between 

gender or age groups were both prioritized, sample sizes would grow exponentially to ensure sufficient 

sample sizes within any smaller sub-groups (e.g., the older population group).  

Given that differences by gender or age are assumed to exist but are rarely able to be identified in 

practice, survey results are usually presented as a simple average of all households. When time allows, 

assessment designers may try one or more strategies to investigate possible differences by gender or 

age. Most commonly, simple stratification by gender or age may be done, but sub-group sample sizes are 

commonly too small for differences to be truly meaningful. However, this method is rarely used prior to 

decision-making, as it can take a long time to investigate differences between multiple subgroups using a 

stratification method across what are typically 40-60 question surveys.  

Another strategy that is sometimes used is to weight the results after data collection, back to some 

hypothesized age/gender distribution. This, of course, would not highlight any differences between sub-

groups, but theoretically it could result in an average across all groups that is informed proportionately by 

all groups, thus avoiding some of the concern of estimates being biased towards one group or more 

groups unfairly. However, weighting can be problematic as distributions by gender and age within the 

affected population are nearly always unknown. In some crises, such as Ukrainian refugees in Poland, 

the population is heavily weighted toward females. In others, such as migration through Turkey, it is 

heavily male. In some, such as Venezuelans in Ecuador, the average age of the population is quite 

young, while affected persons inside Ukraine are, on average, much older (50–53). Additionally, 

weighting data would make some households’ needs count more strongly due to the gender or age of 

their respondent, which may invalidate the assumption of household-level representation within the entire 

sample. Nonetheless, weighting strategies are sometimes used. 
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In summary, collecting emergency survey data that can detect differences between gender and age 

groups is not common, is not easy, and would require much larger sample-sizes, particularly if household-

representative sampling methods continued to be used. However, if needs vary by gender and age to an 

extent that would change what interventions are implemented in a crisis, the variations must be identified 

in the initial survey, and the status quo of survey methods must change. A shift to ensure both 

representation and sufficient coverage by gender and age group would be expensive and take more time, 

resulting in interventions having less funding and being slower to get started. This shift is warranted if 

needs vary; if they do not, the status quo of rapid, inexpensive surveys that do not have large enough 

sample sizes to detect all differences between gender or age groups surveys should likely remain. 

How survey findings are commonly translated into strategies for emergency programs 

Despite best-practice guidance that decisions about what type of emergency assistance is provided 

should be based on the assessment, there is no documented process for doing so. As such, for context, I 

offer a few principles based on my own experience of helping emergency teams transition from 

assessment findings to program strategies in 30+ emergencies.  

Emergency needs surveys typically ask two types of questions (see Table 2.2). The first are perceived 

needs questions, asking ‘What are your and your family's biggest needs right now?’ (Table 2.2, questions 

4 and 5). The second are emergency experience questions that usually ask about personal experiences 

such as ‘Where did you sleep for the last three nights?’ or ‘What types of risks have you faced since the 

crisis began?’ (Table 2.2, questions 6-20).  

When deciding which programs to implement, emergency responders rely heavily on the first questions 

about perceived needs at the household or family level. Usually, two or three needs are found to be more 

prevalent than the rest, and programs in the sectors related to those needs are prioritized. Emergency 

response strategies are typically organized by sectors, and decisions are made first about what sectors to 

implement, then what programs to implement for each sector, and lastly how those programs will be 

implemented. Large multi-sectoral organizations usually choose to implement programs in two to five 

sectors dependent on the scale of the emergency, what other organizations are planning to address, and 

their funding availability. 
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Thus, when looking at the prevalence of various needs in surveys, emergency responders often group the 

needs by sector when deciding on a program strategy (Table 2.2, question 3). For example, the survey 

might identify a high prevalence of need for food, shelter, and money, all three of which would usually be 

addressed via a single cash or voucher program by the economic sector.  

Given this, if all three of the top needs identified in the survey are economic, the emergency team will 

usually decide to do economic programming, and then look to the next needs, and determine in which 

other sectors to implement programs. As organizations must base their response decisions on need, it is 

very rare for a program to be implemented in response to a need that was prioritized by only, say, 10-

20% of the affected population. 

The second group of questions, emergency experience questions (Table 2.2, questions 6-20), are often 

viewed as a second step. In most cases, they are used to confirm the results of the needs priority 

questions (by measuring average food consumption, or asking directly if the household has enough 

water) or to provide additional information about how these needs should be met (if we see the majority of 

people are paying rent rather than living in open spaces, we may be more likely to provide cash than 

tents to respond to the prioritized need of ‘shelter’). 

However, in rare cases, emergency experience questions can also inform the type of programming that is 

chosen. In several sectors, most notably protection and WASH, there is a concern that affected persons 

might not perceive their needs in the way that aid organizations would. For example, there may be a very 

low prevalence of people who report ‘safety’ as a priority need, but a very high prevalence who note they 

have faced the risks of violence and theft in an emergency experience question. This may motivate the 

response team to decide to implement a protection program, even though it was not highly prioritized 

among all reported needs.  

In this paper I aimed to identify any differences in survey responses between ages and genders that 

could affect decision-making. This led me to search for smaller differences between groups than may 

typically influence decision-making, simply to ensure any possibly meaningful difference was identified.  
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The pivotal study that changed data collection guidance towards gender and age group disaggregation 

and comparison 

There is limited evidence that acute emergency needs vary substantively between gender and age 

groups. Most best practice guides point to a single study from 2011: Sex and Age Matter by Mazurana et 

al., which provides qualitative evidence that gender and age affect a person’s experience of an 

emergency (7). The report reviewed multiple retrospective case studies of emergencies and 

recommended prioritizing the collection, analysis, and distribution of gender and age data from the 

earliest emergency assessment stage. The report is endorsed by the UN Undersecretary for 

Humanitarian Affairs and includes contributions from many leading humanitarian and assessment experts 

and is thus taken seriously by the emergency response community. 

However, in most of the examples used in the report, the difference in need between gender or age 

groups centered not on what need was recorded, but on the best modalities to meet that need. In other 

words, the how not the what. For example, shelter was identified as a priority need in a displacement 

camp in Uganda across ages and genders, but women and children were unable to use provided supplies 

to construct shelters due to a lack of construction skills. Thus some women- and child-headed 

households required additional assistance beyond the provision of materials (7). Case studies such as 

this provide evidence that gender and age modify how assistance is best provided, but they do not 

provide evidence that what needs are prioritized in initial emergency surveys vary by gender and age. 

Mazurana et al. provide excellent examples of how emergency responses globally have failed to 

understand gender or age dynamics. Programs examined provided assistance that was at best inefficient 

and at worst harmful. However, the study findings do not show that these problems would have been 

averted if the initial emergency survey had large enough sample sizes to identify differences in needs 

between sub-groups. Rather each case study points to other causes of poorly designed programs. For 

example, a poor understanding of existing contextual data can lead to insensitive or poorly targeted 

programs (such as aid workers not knowing that in northern Pakistan a female must be present for 

another female to agree to receive medical care).In other examples decision-makers ignored pre-crisis or 

mid-intervention monitoring data about gender or age in their decision-making (such as men in Eritrea 
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who died of malnutrition due to not knowing how to cook their food rations). As a result, the report, while 

strongly recommending purposeful gender and age data collection and comparison in emergency 

assessments, did not provide strong evidence that this type of data would have averted the concerns it 

exposed.  

Purpose of this Study  

This study’s primary research question is: do emergency-affected people of different ages and genders 

prioritize the same needs? Secondly, are any differences large enough to change the type/sector of 

programs implemented? Thirdly, do emergency-affected people of different ages and genders identify the 

same emergency experiences? And lastly, if differences exist in the prioritization of needs or identification 

of experiences, are they consistent across assessments in different contexts? 

Understanding how frequently and by what magnitude gender and age of respondents influence the 

findings in emergency needs assessments is essential. Assessment designers could be empowered to 

triage when the ideal survey is impossible, prioritizing adequate gender and age coverage in sampling 

when needed, or population/household representative sampling when not. 

METHODS 

Sample and Data Collection 

This study uses a sample of 12 emergency assessment surveys conducted by the International Rescue 

Committee (IRC) over the last decade (44–48,53–59). Employees of the IRC’s emergency unit (of which I 

am a part) provided data for all assessments they conducted over the stated timeframe. Datasets from 18 

assessments were identified. Of these, five did not include surveys, and one stated a survey was 

conducted, but only 27 persons were interviewed using a qualitative/ad hoc interview methodology. I 

excluded these six from this study.  

The remaining 12 surveys included data on the gender of the respondent, and eight included data on the 

age of the respondent. Each survey was conducted in a different emergency, as seen in Table 2.1. Each 

took place within one month of either the start of the emergency itself or of IRC emergency responders 

gaining access to the emergency-affected population. Each assessment report details the sampling and 

methods used, limitations, and a compiled survey dataset (44–48,53–59).  
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Each survey used a different method for identifying and recruiting participants (sampling methods). Three 

surveys used cluster samples (Afghanistan, Bangladesh, and Pakistan), five used time-location-based 

samples (both Colombia assessments, Ecuador, and both Mexico assessments), one used a respondent-

driven sample (El Salvador), and the final three used convenience samples (Burkina Faso, Cameroon, 

and Turkey). Data and additional details are available on request.  

All enumerators were trained to identify households per the chosen sampling method and complete the 

questionnaire. However -- key to this study – methods varied by survey for selecting which household 

member would be the survey respondent. In all surveys, the enumerator asked to speak to an adult as 

the survey respondent, but none specified an age group beyond ‘adult’. Notably, often in crisis settings 

minors are abandoned or living on their own (without an adult in the household). Because this group is 

typically in dire need of humanitarian assistance, these families/households are often included in the 

survey, and the oldest child is usually surveyed. In some cases, enumerators were trained to request to 

speak to the ‘head of household’ (frequently male), other times they were trained to simply request ‘an 

adult’. 

Thus, while the sampling methods for nine of the 12 surveys had the expectation of population 

representation at the household level (all but those conducted via convenience sample), none included 

systematic methods to achieve large enough samples of gender or age groups to detect any differences 

between their responses. 

Informed consent 

In all surveys, the enumerator read an informed consent statement to which the participant orally agreed. 

Any participant unable or unwilling to agree was not included. Some but not all the studies documented 

the number of people who declined to participate after the informed consent was read. The wording used 

in the informed consent varied by survey. The exact wording for each survey is available on request. No 

names, addresses, phone numbers, or other directly identifiable information was collected. Participants 

were never re-contacted. 
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Data Harmonization 

A different team of emergency responders designed each of the 12 surveys. These teams used questions 

from a standard IRC question library but could also modify questions or create new questions based on 

the emergency context. As such, none of the 12 surveys contain all the same questions/measures. 

However, some key questions are present across all surveys, and others are present across several 

surveys. 

I identified 19 questions which appeared in at least three surveys (see Table 2.2). The most important of 

these measures are (1) respondent gender and age (as this is how analyses were disaggregated for this 

study) and (2) ‘what are your and your family’s biggest needs?’ (which is the primary outcome). The 

primary focus of this study is to determine if responses to this second question vary systematically by 

gender or age. I also analyzed the remaining questions about emergency experiences to see if responses 

varied by gender and age, but these measures were considered secondary outcomes.  

Across the 19 questions, there were frequent minor differences between how a question was asked in a 

specific survey (for example in Cameroon participants were asked ‘What type of toilets do members of 

your household use?’ while in Bangladesh they were asked ‘Where do members of your household go to 

the toilet?’). These variations in question phrasing were accompanied by minor differences in response 

options. For example, the options in Cameroon to the above question included: household flush toilet, 

household latrine, public latrine, and open defecation; meanwhile, in Bangladesh, the options were only 

household latrine, public latrine, and open defecation. 

In most cases the reason for the variation was context. In Cameroon, the survey was administered toa 

population living with host families and within long-standing communities. The Bangladesh survey was 

among refugees who had arrived in a new camp within the last 30 days, and no flush toilets had been 

constructed.  

These variations required a process of data harmonization before analysis (61). I evaluated each of the 

original questions and answers within each study. Where a question/answer pair was asking the same 

question and providing the same answer across more than one survey, with only slight variations in 
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wording, I considered them ‘equivalent’. The data were harmonized to allow analysis across surveys. All 

unique questions and answers used for each survey are documented and are available upon request.  

Measures 

Following data harmonization, the pooled dataset included 19 questions, across which there was a total 

of 102 response options. I created one additional question based on summary data to support analysis 

(details below), resulting in the 20 questions and 119 options depicted in Table 2.2. To simplify analysis, 

for each question I coded the response options as separate questions, coding as 1 if selected and 0 if not 

selected.  

I separated the 20 questions into three groups: exposure, primary outcomes, and emergency experiences 

(secondary outcomes). 

Exposure 

The two exposures for this study, questions one and two in Table 2.2, were: 

• Gender (male, female, unknown or other) 

• Age (numeric in years)  

I used pairwise comparisons of females vs males; the sample size of ‘unknown or other’ was extremely 

small, and thus they were excluded from gender comparisons. I compiled numeric ages into three groups 

for pairwise comparisons as follows: younger (under 30-year-olds), middle-aged (30-to-49-year-olds), and 

older (50 and over). Four of the 12 surveys did not include age data and thus were excluded from the age 

comparisons. 

Primary Outcomes 

The primary outcomes were questions 3-5 in Table 2.2, all focused on listed or prioritized household 

needs. In most surveys, question 5, which requests the respondent to list all needs of the household, is 

asked first. This is followed by question 4, asking them to next prioritize only three of these needs. 

However, as noted in the decision-making section above, emergency response strategies are typically 

organized by sectors, and decisions are made first for what sectors to implement, then what programs to 
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implement for each sector, and lastly how those programs will be implemented. To mimic this structure, I 

used the following three primary outcomes:  

• Primary Outcome A- Sector Needs (question 3): In what sectors do you have needs?  

This question was not asked to respondents, rather, it is a categorization of the responses to 

question 5, All Needs Listing, into groups corresponding to emergency sectors. This is a common 

approach in emergency response strategies. Details on the categorization for each survey are 

available upon request. 

• Primary Outcome B- Priority Needs (question 4): What are your (and your family’s, if they are 

here with you) top priority needs right now? List up to three. 

• Primary Outcome C- All Needs Listing (question 5): What are your (and your family’s, if they are 

here with you) biggest needs right now? List all that apply. 

Note that all primary outcome questions ask the respondent about the needs of their households, not only 

themselves. As such any differences in responses found between gender or age groups are differences 

in how these sub-groups perceive the needs of their households. 

The survey in Turkey did not include any of these three questions, so the analysis of primary outcomes 

was completed with 11 surveys rather than 12 (the analysis of secondary outcomes included all 12 

surveys). 

I was interested only in differences in responses by gender or age that would potentially change a 

response decision, in this case, the decision of which programs to implement. To determine this, I took 

two things into consideration in the analysis of primary outcomes: 

1. Was the difference large enough to have an impact on program choice (I call this meaningful 

difference).  

2. Did the difference impact the overall prioritization rank of needs by sub-groups.  

To investigate the size of differences for primary outcomes I used prevalence differences. Emergency 

response agencies typically prioritize interventions around the largest, most acute needs that affect the 
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greatest numbers of people. A prevalence difference is expected to be able to identify differences in these 

‘big’ needs.  

I was interested only in prevalence differences that would potentially change a response decision, in this 

case, the decision of which programs to implement. In my experience, a difference in need between 

genders or age groups is only strongly considered when it is relatively large. For example, if 60% of men 

noted they need cash, and 69% of women noted that they need cash – this 9% difference would be 

unlikely to change decision-making around which programs to implement. This is because the groups 

would be considered ‘similar enough’ to both benefit from the chosen programs. However, if 75% of 

women noted they need healthcare, and only 40% of men noted this need, it would be considered a 

meaningful difference that would likely influence which programs were implemented.  

Thus, I needed to define a threshold of a ‘meaningful difference’; this was set at a prevalence difference 

of more than 10%. This definition, in my experience for these types of decisions, is extremely 

conservative. In practice, it may be unlikely for a response organization to make program decisions 

around these primary outcomes on less than a 20% or 30% difference.  

In addition to setting a threshold for ‘meaningful difference’, I also considered that when making an 

emergency strategy, what matters most is how needs are ranked or prioritized. That is, once the data is 

analyzed, what is the first most prioritized need? What is the second? For primary outcomes, I was not 

only concerned with prevalence differences between gender and age groups, but if groups ranked their 

need priorities differently.  

For example, if the younger group’s needs prevalences were cash (85%), shelter (70%) protection (65%), 

and healthcare (1%), while the older group’s needs prevalences were cash (80%), shelter (59%), 

protection (49%), and healthcare (9%), despite prevalence differences over 10%, the programing 

priorities would remain exactly the same for both groups.  

As such, the analysis of the primary outcomes included a comparison of how each gender or age ranked 

their perceived needs. When the ranks were in the same order, I termed them to be ‘exactly the same’. 

When the rank varied, the number of surveys with meaningful prevalence differences was counted. I was 



 

65 
 

interested only in needs for which the prevalence in at least one group was 10% or more (as would likely 

be required for an organization to decide to respond to the stated need). 

Emergency Experience Questions 

While the questions prioritizing needs (primary outcome) usually drive the decision of which emergency 

programs will be implemented, additional survey questions, which I term ‘emergency experience 

questions’ can still be important. As noted in the decision-making section above, these questions usually 

inform how programs will be implemented, rather than which programs are chosen. The emergency 

experience questions are listed in Table 2.2 (questions 6-20), and all relate to how the respondent has 

experienced life since the emergency, such as what risks they have faced, where they have slept, or what 

coping mechanisms they have used to meet their food intake needs.  

Again, I used prevalence differences as the outcome metric. I used the same definition of ‘meaningful 

prevalence difference’ outlined above. 

Because the primary outcome questions are only interested in non-rare events, the prevalence difference 

is a sufficient measure of comparison. However, the emergency experience questions often investigate 

rare or low-prevalence events. Thus, in addition to prevalence difference, I used a relative measure of 

association (prevalence ratio) to examine reported differences between gender and age groups.  

For example, if only 2% of men noted they needed better access to food, but 11% of women noted the 

same, because the need is relatively rare in both groups, it is extremely unlikely that an organization 

would respond to this need at a priority in emergency response. Thus, relative ratios could be misleading 

measures for examining need priorities (primary outcome).  

In contrast, some of the prevalences for emergency experience questions are relatively low but require 

organizations to modify how they program. These include things such as identifying unaccompanied 

minors and incidents of violence (sexual or otherwise). A prevalence ratio is more sensitive to identifying 

meaningful differences for these less prevalent responses. For example, if 2% of men noted experiencing 

a risk of violence, but 11% of women noted the same. This would result in a 9% prevalence difference but 

a prevalence ratio of 5.5, which would be relevant to how emergency programs are implemented, 

particularly if across surveys women were always more likely to report risks of violence. For the 
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emergency experience questions, I defined a meaningful difference for a prevalence ratio to be below 0.5 

and above 2.0. 

Missing Data 

Missing data was a concern primarily across studies rather than within studies, i.e., not all studies asked 

all questions. In this case, only the studies that asked a specific question were used in the analysis of that 

question.  

Item non-response (missing data due to respondent refusal or interviewer error) is often minimal in 

humanitarian surveys for multiple reasons:  

• Surveys only measure one time point, so there is no loss to follow-up 

• Surveys usually use electronic data collection that supports systematic data entry  

• Emergency-affected persons are generally willing to comply with information requests from 

assistance agencies due to perceived eventual benefit to persons like themselves 

• There are strict ethical imperatives that survey questionnaires avoid asking any sensitive 

questions to persons who may have recently endured some form of trauma. 

Regardless, missing data still exists in emergency surveys. I took a two-pronged approach to missing 

data for this study. First, I decided not to impute data as the goal of this study is to evaluate if different 

genders or age groups identify different needs in a way that would affect decision-making. Missing data is 

not imputed when surveys are analyzed in the field; rather, available case analysis is used. As such, 

imputing data for this study did not fully align with the study goal. Additionally, this study is not asking a 

causal question; it is not investigating if gender or age causes a specific need in emergencies, but rather 

is descriptive in nature, aiming to understand, based on the existing data, what if any differences are 

expressed based on gender and age that might modify response decisions. 

However, to understand the reliability of the study data and more broadly the extent of missing data in 

emergency surveys, I took a second step of investigating the missing data patterns and reasons for all 12 

surveys; results can be seen in Table 2.3. 
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Eight of the 12 surveys had minimal missing data. Four surveys, (specifically the Afghanistan survey, both 

assessments in Colombia, and the first Mexico survey) had large amounts of missing data. There were 

several reasons for missing data identified, some of these reasons were considered missing at random, 

others, non-ignorable as follows: 

Missing at random 

• A single surveyor failed to ask a question to all respondents they interviewed; data was expected 

to be missing completely at random as surveyors were assigned to random geographic and 

gender/age interviews. 

• A page of the survey was not asked by multiple surveyors; data was expected to be missing 

completely at random as surveyors were assigned to random geographic and gender/age 

interviews. 

Non-ignorable 

• Surveyors were unavailable/limited for the survey, thus some or all data collection was completed 

by the respondent inputting their own responses into the form. Respondents skipped some 

questions for unknown reasons. This concern primarily affected the first Mexico assessment. 

• Some missing data did not have a clear pattern or reason for being missing. 

As seen in Table 2.3, all studies except the second Colombia assessment and the first Mexico 

assessment have 3% or less potentially non-ignorable missing data. For this missing data to bias our 

results, missingness would need to be strongly related to either gender or age, and to the response to the 

question. An analysis of missingness by gender and age in these two studies concluded missingness 

rarely varied based on gender (there was a 2-3% difference in missing data between males and females 

in each study).  

Missingness varied more substantively by age group. Specifically, respondents over 50 years old were 

less likely to respond to questions than those under 30 years old (8% for likely in Colombia, 5% more 

likely in Mexico); see Table 2.4. This difference was more pronounced in some questions than in others, 

specifically questions about barriers to healthcare, use of social media, and prioritization of immediate 
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needs. Based on this analysis, particular attention was paid to the relationship between missing data and 

age for the over-50 age category during the interpretation of results, as noted below.  

Power 

Power for the random-effects meta-analysis was calculated using the methods of Valentine et al. and R 

statistical script (62,63). The power analysis focused on my primary analysis (meta-analysis of prevalence 

differences of primary outcome measures). The power equation requires specifying the minimal effect 

size I wanted to detect (I chose a small effect size of 0.1), the average number of participants in each 

survey for analysis two (which is 417 across 11 surveys), the number of surveys (there are 11 surveys in 

analysis two), and the expected level of heterogeneity (moderate heterogeneity was specified). This 

resulted in an expected power of 0.9228. If power is set to 80% as per convention (63), using the same 

calculation method, I would expect to be able to detect an effect size of 0.083. 

ANALYTIC APPROACH 

I separated my analysis first by the type of outcome, either primary outcomes or emergency experience 

questions. I then analyzed each set of outcomes first within the individual studies, and then within a 

pooled meta-analysis. See Table 2.5 for a summary of all analyses. In several surveys, one or more of 

the gender or age groups (usually the 50 and older group) had very few respondents. I defined a 

sufficient size for each group to be analyzed of at least 20 participants. 

Below I explain my analytic approach first by analysis type – providing details that pertain to all analyses 

of that type -- and then by specific analysis, noting specific differences between them. 

Analysis Types 

Individual Studies 

I estimated prevalence differences in reported needs or experiences between gender and age groups in 

each study. Two analyses of individual studies were conducted based on outcome type: 

• Individual study analysis of primary outcomes using prevalence differences; 

• Individual study analysis of emergency experience questions using prevalence differences. 
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Meta-Analyses 

Again, separately for the primary outcomes and the emergency experience questions, I conducted 

individual participant data (IPD) meta-analyses (otherwise known as a retrospective pooled analysis) of 

the 12 surveys. Summary gender and age effects were estimated using a random effects meta-analysis 

approach (DerSimonian and Laird inverse variance method) (64). The random-effects approach included 

the assumption that each study estimated different but related gender and age effects. This was 

important in my scenario as I expected gender and age roles (and their corresponding needs) differ 

across all emergency contexts, so assuming a fixed effect of gender or age was implausible. As not all 

questions were included in all surveys, I decided a priori to conduct a meta-analysis only if the specific 

question and response were included in three or more surveys. 

I expected substantive heterogeneity in the prevalence differences and ratios. This is because the 

surveys occurred in different emergencies and different contexts. However, I was interested in 

heterogeneity only if I found a meaningful prevalence difference or ratio as I defined it. When there was a 

meaningful difference found, I used the I2 statistic for my initial assessment of heterogeneity, with a 

threshold of I2 above 60% being considered moderate to important heterogeneity (64). For all point 

estimates with an I2 of 60% or below, I ignored heterogeneity.  

Three groups of pooled analyses were conducted based on outcome type and metric of interest: 

• Meta-analysis of primary outcomes using prevalence differences 

• Meta-analysis of emergency experience questions using prevalence differences 

• Meta-analysis of emergency experience questions using prevalence ratios. 

Primary Outcome Analyses 

Analysis one: Primary Outcomes in Individual Studies 

In the first analysis, I addressed the question: Do needs, as prioritized by affected persons, meaningfully 

differ by gender or age in individual studies?  
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I began searching for differences by identifying in each study when sub-groups ranked their needs in 

different priority order. When I found differences in priority ranks, I then examined if these differences 

were ‘meaningful’ by determining if the prevalence difference was more than 10%.  

When meaningful gender or age prevalence differences were identified, as a second step, I wanted to 

understand what if any changes to decision-making would be made if the survey had been conducted the 

same way, but summary results had been presented differently. Specifically, if the analyst had used one 

of these weighting methods: 

1. Weighting both genders equally 

2. Weighting all genders based on the distribution in the household listing (a listing of the gender 

and age of all members of each household surveyed), if a listing was included in the survey 

3. Weighting all age groups by the expected distribution of age groups for the least developed 

countries (65). 

Thus, when meaningful prevalence differences were identified I did a second check to see if these 

differences were likely to have affected response decisions by comparing the as-collected average (both 

genders, or all age groups averaged with no weighting), to the results weighted using each of the above 

strategies. Note that weighting like this is generally only used in emergency response when one program 

for all sub-groups is planned, and thus an accurate overall average is of needs, rather than the specific 

needs by sub-group, is the priority.  

Analysis two: Primary Outcomes Meta-Analysis  

In the second analysis I addressed the question: Do needs meaningfully differ by gender and age across 

surveys? For example, if women had a higher prevalence than men of needing healthcare in multiple 

surveys, what would the expected difference be, potentially in a future survey? Additionally, I was 

concerned that small sample sizes, particularly for the over-50 age group, might mask or inflate some 

differences when surveys were analyzed individually. 

Needs across emergencies are expected to vary. However, emergency responders may expect to see 

trends across contexts, perhaps assuming that the older age group is more likely to have needs in the 

areas of health and financial support, while younger groups may have more needs in education and 
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employment. It may also be assumed that women would be more likely to highlight education needs and 

protection needs than men. The goal of analysis two was to see, with larger sample sizes and across 

assessments, if any of these assumptions were evidenced. 

Analysis two was a meta-analysis of the primary outcomes. For this analysis there were 40 binary 

questions that I compared across four comparison groups (female vs male; young vs middle aged; middle 

aged vs older; and young vs older). Thus, the total number of summary prevalence differences expected 

was: 40 questions x 4 comparisons = 160 meta-analyses.  

However, as not all questions and responses were asked in all surveys, there was not sufficient data to 

complete all 160 analyses. This reduced the number of analyses of interest to 137. As a note, because I 

was completing 137 analyses, under the null hypothesis of no differences, I expected 5% of them to find 

differences for which the 95% confidence interval did not include zero – just by chance.  

Emergency Experience Questions Analyses 

Analysis three: Emergency Experiences in Individual Studies 

In analysis three I addressed the question: Do responses to questions about emergency experiences 

meaningfully differ by gender or age in individual studies?  

In this analysis, I looked for meaningful differences (by gender and age) in the responses to each 

emergency experience question (Table 2.2, questions 6-20). I then summarized the frequency of 

meaningful differences based on the topic of the question.  

For example, question number five asks about the movement/migration intentions of the respondent for 

the next 30 days. There were five response options, all of which were asked in seven studies – resulting 

in 35 response/study possibilities for there to be an observed meaningful difference between genders or 

age groups. If among those 35 I found 5 occasions when there was a meaningful difference between 

genders, this was documented as finding a meaningful difference between the movement intentions of 

females and males across included studies 5 out of 35, or 14% of the time. 
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Analysis four: Emergency Experiences Meta-Analysis of Prevalence Differences  

In the fourth analysis I addressed the question: Do emergency experiences meaningfully differ by gender 

or age across surveys? For example, did older people less frequently report cellphone ownership in 

most/all surveys?  

The prevalence difference meta-analysis for emergency experiences included 57 binary questions that I 

compared across the four comparison groups for an expected total number of 228 summary prevalence 

differences (57 x 4 = 228). As not all surveys asked all experience questions, I was able to complete only 

201 analyses. Again, under the null hypothesis of no differences, I expected 5% of these analyses to find 

differences for which the 95% confidence interval did not include zero – just by chance.  

Analysis five: Emergency Experiences Meta-Analysis of Prevalence Ratios  

The primary question for analysis five was: Do emergency experiences meaningfully differ by gender or 

age, specifically for rare responses? 

This is the only analysis that used the prevalence ratio, and it was completed as a double check to ensure 

that the prevalence difference used in analysis four did not miss any important differences. As in analysis 

four, 201 summary estimates were calculated. As above, I expected 5% of these analyses to find 

differences for which the 95% confidence interval did not include one – just by chance. 

RESULTS 

Primary Outcomes 

Analysis one: Primary Outcomes in Individual Studies 

In analysis one, I examined the question, do needs, as prioritized by affected persons, meaningfully differ 

by gender or age in individual studies? Or more pragmatically, if survey respondents were, in an extreme 

case, all from a specific age group or gender, would different response interventions have been 

prioritized? See Table 2.6 for a summary of results. 
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Differences by Gender 

Primary Outcome A: Sector Priorities 

For nine of the eleven surveys, sectoral needs were prioritized in exactly the same order – so which 

sectors were chosen for intervention would not have varied, even in the most extreme setting of either all 

women or all men having been surveyed (Table 2.6, column 2). In the remaining two (both surveys in 

Mexico) I found limited differences.  

Identified differences are shown in Table 2.7. The first column shows that for the first Mexico survey, 

women prioritized health as their second need and protection as their third, while men choose protection 

second and health third. All other priority sectors were the same. For the second Mexico survey (right side 

of the table) females prioritized protection, health, and education more frequently than males resulting in 

a different sector prioritization by gender. However, the top four sectors listed were still the same, but in a 

different order.  

I tested if these differences would have resulted in different response decisions had the data been 

weighted and found that for both surveys the priority sectors were exactly the same if results were not 

weighted, were weighted to have equal males and females, or weighted to have the same proportions as 

found in the family listing. These findings show that in nine of eleven emergencies, sector priorities would 

be the same no matter the gender makeup of the survey. In two surveys (both in Mexico), if the proportion 

of genders surveyed were more extreme than as surveyed, the priorities could have slightly differed. 

However, none of the weighting strategies would have modified the response decisions. 

Primary Outcome B: Need Priorities 

For the prioritized needs question, again nine of the eleven assessments had no meaningful differences 

by gender in the top three needs prioritized (Table 2.6, column 3). The two assessments with differences 

were Afghanistan and the first Mexico assessment. 

Table 2.8 includes all identified differences. In the left column, for Afghanistan, both men and women 

prioritized shelter and employment, however, women chose food as their third need, while men chose 

water as their second. Interestingly, it did not likely alter the choice of the interventions, as both men and 
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women prioritized the economic sector (where food, employment, and shelter all would reside) as their 

first priority, and WASH as their second (where the ‘water’ need would be met). So, if more than one 

intervention was prioritized, the difference would not have mattered.  

On the right side of Table 2.8, the first Mexico assessment, we see both men and women chose food as 

their first need; women prioritized healthcare/medicines as their second need (with shelter and safety tied 

for third), while men chose safety and shelter as their second and third needs, with healthcare/medicines 

as their fourth need.  

As with the sector priorities, the double check of weighting the average rankings for the two surveys with 

identified differences by equal gender or the gender composition of the family listing and comparing 

against the average unweighted rankings found the rankings using any weighting strategy to be exactly 

the same. 

Primary Outcome C: All Needs Listing 

Lastly, in the event the response team wanted additional confirmation of which interventions to 

implement, they would explore the listing of all needs. There were very similar findings to the above, 

though by gender there were a few more differences than in the first two questions.  

Of the eleven surveys which asked this question, five had no meaningful differences by gender when all 

needs were listed (Table 2.6, column 4).  

Table 2.9 outlines the identified differences. In Afghanistan, women were more likely than men to list both 

money and food as needs. In Bangladesh, the fifth most common need for women was employment, 

while for men it was water. In Burkina Faso, men were more likely than women to list money as a need. 

In the first Mexico survey, women were more likely to list health/medicine as their first need, and men 

were more likely to list food. In the second Mexico assessment, women also prioritized health higher than 

men, choosing it as their fifth most common need, while for men it was sixth. In Pakistan, women were 

more likely to list agriculture as their fifth need, while men chose employment.  

All these differences except one disappeared when the available weighting strategies were applied. In the 

Pakistan survey, when genders were weighted equally vs using the unadjusted summary results, the 
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ranked needs differed. The first four most common needs were the same regardless, but the fifth and 

sixth needs traded in priority when genders were weighted to be equal. Importantly, only 20% of the 

respondents in the Pakistan survey were female; all the other surveys with differences noted above had 

over 30% of each gender.  

Differences by Age 

Primary Outcome A: Sector Priorities 

By age group, we see similar results. For the seven surveys that included the question about all needs 

and the age of respondents, four of them prioritized their sectoral needs in exactly the same way 

regardless of age (see Table 2.6). Of the remaining three, one had a slight difference in the order of 

prioritization, but the percent difference in responses was less than 10% (not considered a meaningful 

difference). Two of them, El Salvador and the first Mexico assessment, had one meaningful difference 

(see Table 2.10). In both cases, only the younger vs the middle age groups were compared due to too 

few persons in the older category.  

For El Salvador, we see no differences except the category for ‘other’ being the first priority for the young 

group, and the third for the middle age group. For the first Mexico survey, health was the second priority 

sector for the younger group, and the third for the middle age group; all other results were the same.  

Notably, if the average results are reported as collected, or weighted by the expected demographic age 

proportions of survey respondents, the rankings are exactly the same (65). These findings show that in 

five out of seven surveys the age of the respondents would not have affected the choice of response 

sector. In the remaining two surveys, it could have mattered if fewer than three sectors were chosen for 

intervention.  

Primary Outcome B: Need Priorities 

In four of the seven surveys, all age groups prioritized their needs in the same way (no meaningful 

differences).  

Additionally, no survey found any meaningful differences between the younger and middle age groups. 

However, three surveys found differences between the young/middle vs the older age group (Table 2.11). 
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In the second Colombia survey the young/middle group prioritized food as their second need, and the 

older group prioritized shelter (both economic needs). In the Ecuador survey the young/middle groups 

prioritized money as their second need; again, the older group prioritized shelter (both economic needs). 

In the second Mexico assessment, the young/middle group prioritized employment as their fourth priority 

need, while the older group placed it second (though, notably all four needs listed for all three age groups, 

fall under the economic sector).  

Yet in all three surveys when comparing the as-collected priorities to expected age-adjusted priorities, the 

results are exactly the same, meaning the slight variations in priority by age did not affect the summary, 

all-age prioritizations. Thus, if an organization was intending to prioritize its program for one age group 

only, the differences would be relevant, but if they intended to assist all age groups, they are not.  

These findings mean that in four of the seven surveys, the age differences would not have been expected 

to modify the type of programming or how it was implemented, as there were no meaningful differences. 

In the three surveys with meaningful differences, all priority needs were economic – thus economic 

programming (most likely a form of cash distribution, as it is by far the most common in emergency 

settings) would have been the priority. The differences in need priority here, if only one age group were 

sampled, may have influenced how the cash was provided (modality, amount, frequency) but would not 

be expected to have impacted what the intervention was. If some proportion of each age group was 

sampled (as occurred), it is expected the priorities would be exactly the same. 

Primary Outcome C: All Needs Listing 

When the listing of all needs was analyzed (Table 2.12), I found that of the seven surveys, two had one 

meaningful difference, and five did not have any. In El Salvador, the young age group prioritized ‘other’ 

and food as needs more commonly, and legal aid less commonly than the middle age group. In the first 

Mexico survey, the young group chose healthcare as their second most common need, while the middle 

group listed it fourth. Note that in both cases there were not enough participants from the older age group 

to be compared directly, but when results were weighted against expected age demographics, the results 

were identical to the unweighted findings. 
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Summary of Analysis one 

A summary of all findings from analysis one can be found in Table 2.6. Overall, these trends show very 

limited differences by gender or age group when sectors or top two/three needs are the primary deciding 

factor for which interventions will be chosen. However, once the third or fourth priority interventions are 

considered, differences between either gender priorities or age group priorities become more likely. 

Nevertheless, these differences are typically minor, swapping between fourth and fifth priorities, rather 

than dramatic (one group choosing a need as their first need, and the other group not choosing it at all).  

Weighting the results using any of the available weighting strategies did not affect the outcome of 

priorities, except in one group where representation was less than half of expected (i.e., only 20% female 

when 50% was expected).  

Analysis two: Primary Outcomes Meta-Analysis  

In analysis two I examined the question: Do needs meaningfully differ by gender and age across 

surveys? Full results of analysis two are presented in Table 2.13, with summary details in Table 2.14.  

Absolutely no meaningful differences, as defined, were found. In other words, in none of the 137 analyses 

was the summary prevalence difference either between gender or age groups equal to 10% or more. This 

is shown in Table 2.13 where yellow cells would represent meaningful differences, but none were found. 

Eleven of the 137 summary estimates were statistically significant (the 95% confidence interval did not 

include the null), but in all these cases the estimated prevalence difference was less than 10%. Though 

seven statistically significant results would be expected due to chance alone, under the null hypothesis of 

no difference (5% of 137 meta-analyses). 

This is particularly relevant for the over-50 age group. Because of increased missing data for this group, 

as well as the inability to compare this group in several individual surveys due to small sample sizes in 

analysis one, I expected analysis two would benefit from the power of a meta-analysis and identify more 

meaningful differences, but this was not the case. While it might be expected that a group of small studies 

(the over-50 age group) would lead to an under-powered meta-analysis (and not identify statistically 

significant results), the finding that no estimate was over 10% different, regardless of confidence levels, is 
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arguably the most important piece. It suggests that no meaningful differences between age groups exist 

within this data.  

A second step with most meta-analyses would be to evaluate the heterogeneity of each point estimate. 

Because I did not find any meaningful summary estimates, heterogeneity was not a primary concern for 

summary estimates themselves. Though Table 2.14 shows that 45% of the comparisons between 

genders had an i2>60, indicating potentially meaningful heterogeneity. This signals that I should 

investigate if there are meaningful differences in the individual studies that vary widely between studies – 

resulting in a meta-analysis summary estimate of ‘no difference’ when there are frequently differences at 

the individual study level. However, this was completed in the first analysis, with limited meaningful 

differences found at the individual study level. Heterogeneity was much lower in the age group 

comparisons; only 6% of the comparisons between groups had an i2>60 (Table 2.14). 

In response to the initial questions this analysis sought to answer: Do needs, as prioritized by affected 

persons in these surveys, meaningfully differ by gender or age across studies? No, none are meaningful. 

Does having a larger sample size help us to identify differences we could not in individual studies? No, 

we still saw no meaningful differences, even with a larger sample size in the meta-analysis. 

Emergency Experiences 

Analysis three: Emergency Experiences in Individual Studies 

In analysis three I addressed the question: Do responses to questions about emergency experiences 

meaningfully differ by gender or age in individual studies? While I did not find meaningful differences for 

the primary outcomes, for the emergency experience questions, differences of a meaningful magnitude 

do exist. Meaningful differences were found less than 30% of the time for any comparison group. 

Differences between groups were much more common when comparing the older group to young or 

middle age groups, than between genders. Results are shown in Table 2.15. The orange cells identify 

when gender or age more commonly resulted in different prevalence of responses to these questions.  
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Differences by Gender 

Between genders, meaningful differences, as defined, were found 16% of the time, with a maximum 

difference of 28%.  

Several categories of questions less frequently varied by gender, including questions about movement 

intentions (transit), household member vulnerabilities, living situation, recent access to healthcare, 

barriers to accessing healthcare, risks that have been faced, knowledge of unaccompanied minors, and 

access to water and sanitation.  

Other questions more frequently vary by gender. These included how households are coping with food 

insecurity, social media and cellphone ownership, and prior reception of humanitarian assistance. 

Specifically, access to a cell phone and prior reception of humanitarian assistance varied by gender 

nearly half of the time, making them the questions that most frequently differed across all questions in this 

study. 

Differences by Age 

Meaningful differences were more frequent between age groups, but only when comparing against the 

older age group. Comparing young vs middle, it occurred 8% of the time, middle vs older 23%, and young 

vs older, 27% of the time.  

Responses between persons under 30 years old and persons between 30 and 49 years old do not 

frequently vary across any question topic, except for prior receipt of humanitarian assistance. Likewise, 

questions about movement intentions (transit), living situation, barriers to accessing healthcare, risks that 

have been faced, knowledge of unaccompanied minors, and access to water and sanitation, do not 

frequently vary between any age groups.  

Several emergency experience questions more frequently varied by age (specifically with the older age 

group having different responses than the younger age groups). These included: questions about 

household member vulnerabilities, how households are coping with food insecurity, recent access to 

healthcare, social media and cellphone ownership, and prior reception of humanitarian assistance. 



 

80 
 

In response to the initial question this analysis aimed to answer: Do responses to questions about 

emergency experiences meaningfully differ by gender or age in individual studies? Sometimes, they do, 

but they occurred in less than 20% of the comparisons between groups that I examined.  

Analysis four: Emergency Experiences Meta-Analysis of Prevalence Differences  

In analysis four I examined the question: Do emergency experiences meaningfully differ by gender or age 

across surveys? A total of 201 summary prevalence differences for all 57 question/response pairs were 

estimated. All results can be seen in Table 2.16, with summarized findings in Table 2.17. Of all 201 

analyses, only three meaningful results were found (all of which had confidence intervals that did not 

include zero). In total, for 10% of the meta-analyses, the 95% confidence interval did not include zero; 

twice as many as would be expected by chance alone under the null hypothesis. 

Differences by Gender 

Meaningful differences are highlighted in yellow in Table 2.16. One meaningful difference was found 

between genders: a summary prevalence difference of -12% showed that men were more likely than 

women to report having to resort to begging to meet their family’s food needs, though this estimate has 

an I2 of 85, meaning it is not expected to be consistent across contexts. 

Note that one question of particular interest for gender differences – reporting having faced sexual 

harassment or violence – was not analyzed, as it was included in only two studies. However, a question 

asking about whether individuals have faced risks of violence (sexual or otherwise not specified) was 

analyzed, and no meaningful difference between genders was identified.  

Differences by Age 

Two meaningful differences were found between age groups: a summary estimate for the prevalence 

difference of living in rented accommodation of 11% showed the middle age group was more likely to do 

so than the older age group (I2 of 13 means this estimate may be stable across contexts). Lastly, a 

summary estimate of 16% showed the younger age group was more likely to use social media than the 

older age group, but an I2 of 95 means this result should not be expected to hold stable across contexts.  
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While these three findings with meaningful differences are interesting, they should not overshadow the 

remaining 198 analyses where no meaningful differences were found.  

Analysis five: Emergency Experiences Meta-Analysis of Prevalence Ratios  

In analysis five I investigated the study question: Do emergency experiences meaningfully differ by 

gender or age, specifically for rare responses? The 201 summary prevalence ratios for the 57 

question/response pairs were estimated. All results can be seen in Table 2.18, with summarized findings 

in Table 2.19.  

Nine meaningful prevalence ratios were found (4% of meta-analyses conducted); of them, seven had 

95% confidence intervals that did not include one.  

Differences by Gender 

There was one meaningful difference between gender groups, specifically in response to the question: 

Where do you sleep, or (where) have you slept in the past three days? Females were less likely to note 

they were sleeping in a public space like a park (prevalence ratio 0.36 CI 0.23 to 0.57).  

Differences by Age 

There were five meaningful differences between age groups for responses to the question: Are there 

barriers to people like you accessing healthcare in this location, if so, what are they? The younger group 

was less likely than either the middle group or the older group to note that a lack of drugs was a barrier 

(Prevalence ratio of 0.42 CI 0.22 to 0.81; and prevalence ratio of 0.30 CI 0.17 to 0.55; respectively). The 

younger group was also less likely to note a lack of staff as a barrier than the older group (prevalence 

ratio of 0.42 CI 0.19 to 0.93). Lastly, the younger group was less likely to report a lack of equipment as a 

barrier to healthcare than either the middle or older age groups (prevalence ratio of 0.49 CI 0.27 to 0.86; 

prevalence ratio of 0.44 CI 0.14 to 1.35, respectively). Investigating heterogeneity, none of these 

estimates had an I2 of over 60. 

There were also meaningful prevalence ratios for the question: Where do you sleep, or have you slept in 

the past three days?, specifically with the response ‘other’. Age group comparisons of the middle vs the 

older and the younger vs the older had prevalence ratios of 0.37 (CI 0.15 to 0.90), and 0.39 (CI 0.17 to 
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0.89). Interpretation of this finding is unclear, as ‘other’ meant different things in different surveys, and 

heterogeneity is a concern as I2 was over 60 in both instances. 

Lastly, the middle age group was more likely than the older age group to say they had a pregnant person 

traveling/living with them (prevalence ratio 2.42 CI 0.94 to 6.27). 

While these results are interesting, what is arguably more interesting is what we did not see. Common 

assumptions I’ve encountered in emergency response include that we would see more females and 

younger age groups reporting rare events like knowledge of unaccompanied minors and risks of all kinds. 

We might also expect to see older respondents reporting having more chronically ill or disabled family 

members, women having more pregnant or lactating family members, and older persons more likely to 

report intending to remain in their first location of displacement (rather than returning home or moving 

onwards). Additional assumptions include that older persons would be more likely to report problems 

accessing healthcare (not barriers once accessed) if only due to their frequency of seeking access, but 

this was not the case. None of these differences were found.  

In response to the initial questions this analysis sought to answer: Do emergency experiences 

meaningfully differ by gender or age, specifically for rare responses or questions of a select one answer 

type? Yes, there are a few, but they are rare (4%), and they are surprising in theme, focusing on barriers 

to accessing healthcare and the likelihood of sleeping in a public place, rather than the risks and needs 

more commonly expected.  

DISCUSSION 

The end goal of this study was to improve the methods of emergency needs surveys conducted by 

humanitarian organizations like the International Rescue Committee, to ultimately improve humanitarian 

interventions. Emergency responders are often concerned that differences in the needs and experiences 

of affected persons, based on their gender or age, may be overlooked in emergency surveys, leading to 

interventions that do not address the priority needs of those most affected. This study sought to 

demonstrate the frequency of these differences and, if they were found to be common, how they might 

modify decision-making if they were fully accounted for in future emergencies. 
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This study found that such differences are rare. What differences exist are unlikely to impact the types of 

programs implemented. This does not mean that gender and age groups cannot or do not have different 

situations in emergencies – it means when they are asked about their families’ needs, and in most cases 

about their experiences, their responses almost never vary.  

It is possible the reason few differences were found was information bias. Specifically, perhaps gender or 

age groups who are systematically excluded from decision-making within a culture, respond to questions 

about their families’ needs by biasing their responses in the direction they believe their more advantaged 

family members would respond. This could mean there are real differences in the, but we cannot detect 

them in emergency surveys.  

 On the other hand, perhaps a hierarchy of needs, such as that suggested by Maslow, prevails directly 

after the onset of an emergency, making priority needs (nearly) universal for all those affected, regardless 

of age or gender.(66) Either way, the focus of this study was to improve future needs assessments by 

understanding if responders should modify their survey methods to search for differences between age 

and gender groups. And this study suggests they should not.  

This discussion section first summarizes what was learned from the study and then outlines what these 

learnings may mean for future emergency surveys, prioritizing recommendations by actions response 

organizations should take, not take, and consider, when feasible. 

While some differences in how various gender or age groups responded to survey questions were 

identified, they were very rare, and they did not appear in the areas typically expected. Specifically, no 

differences were found in how persons of different genders or ages prioritized the needs of their families 

(see analysis two, Table 2.14). Weighting needs questions by either equal gender representation, 

according to the household gender representation listing, or expected age demographics changed the 

results from the ‘as surveyed’ averages for only one question in only one survey (out of three possible 

questions in each of 11 surveys). Applying available weighting strategies is unlikely to modify summary 

results. Rather, this study found that summary averages of need priorities are likely to be stable across 

gender and age groups. Thus, if an organization intends to assist all groups, the unweighted summary 

average from the needs questions is expected to be sufficient for decision-making. Even when an 
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organization intends to assist sub-groups with different types of programs (the what, not the how), this 

study suggests it would be uncommon for priority household needs reported by different respondent sub-

groups to be meaningfully different.  

More differences between gender and age groups were identified for the emergency experience 

questions, though they were still surprisingly rare. These differences are in line with the findings from 

Mazurana et al. in that they point to different genders and age groups sometimes having importantly 

different experiences in emergency settings. However, this finding does not confirm that emergency 

needs as expressed by varying family members differ, as we saw no meaningful differences in our 

primary outcomes. Rather, emergency programs may have to adjust how they implement programs 

(based on data from the emergency experience questions) to ensure that no group is excluded. While not 

analyzed, this might be true not just for gender and age groups, but also based on other factors such as 

cultural norms, marginalization, or socio-economic status.  

In practice, this may mean two things for emergency assessments. First, when time and resources allow, 

disaggregating gender and age group respondent data should prioritize the emergency experience 

questions, which best inform how interventions will be implemented. Common assumptions about 

expected differences in question responses regarding protection concerns (risks, unaccompanied minors) 

were not validated in this study (67,68). Instead, questions about living situation, food security, social 

media, cellphone ownership, and access to assistance should, when possible, be looked at separately by 

gender. Questions about household vulnerabilities, food security, health and illness, barriers to accessing 

healthcare, social media, cellphone ownership, and access to assistance should, when possible, be 

analyzed by age group. That said, based on this study’s findings that differences even in these questions 

are rare, the default expectation for these questions should be one of ‘no difference between groups’. 

Thus, if disaggregated analyses are not possible before making decisions, or sample sizes of sub-groups 

are too small to establish stable sub-group estimates, responders should not be overly concerned.  
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Specific recommendations based on this study for future emergency assessments include: 

Do: Continue to include the gender and age of the respondent in emergency surveys. 

First, as is advised in all emergency response best practice guidelines, questions to establish gender and 

age should be included in any emergency response survey. This study found that gender and age can, in 

certain circumstances, affect responses to questions about emergency experiences. Having the data if 

needed is important. In addition to collecting the gender and age of the respondent, because emergency 

surveys are typically conducted at either the family or household level, ensuring a household listing with 

the ages and genders of all family/household members is the first step to a working understanding of 

population demographics. This is important in planning programs to be able to estimate family size (for 

cash or distributions) or to determine the scale of schooling or nutrition programs (based on the ages of 

children), among many other programmatic decisions. While the household listing was included in most of 

the surveys in this study, it was excluded from several (note the household listing question was not 

analyzed for this study as responses were not expected to differ based on gender or age of the 

respondent in a way that would affect program decisions). 

Do Not: Worry about weighting for gender or age distributions when making the initial decision of what 

programs to implement.  

In emergency settings, the decision of what programs to implement needs to be made as soon as 

possible. Specifics about how to implement these programs are then worked out in the following weeks. 

As this study found that weighting responses almost never had an impact on need priorities, delaying this 

decision to analyze differences or weight the findings is not advised. Concurrently, given that the gender 

and age distribution of emergency affected populations is, in most cases, unknown, it is entirely possible, 

if not likely, that weighting survey data to mimic a hypothesized gender and age distribution may provide 

less accurate estimates than using a survey method that is designed/expected to provide some level of 

representation (cluster samples, time-location surveys). In most cases, weighting emergency needs 

survey data can, and potentially should be avoided. Once what programs will be used are identified, 

further analysis of gender and age (prioritizing the emergency experience questions) can be considered, 

during program setup, when there are more time and resources available to do so.  
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Consider: Developing analysis plans at the start of the survey that minimize time and resources spent 

searching for any differences, but rather prioritize finding relevant, meaningful differences if they exist. 

In several instances in this study, small differences by gender or age were identified, but it was difficult to 

conceptualize how program decisions would have been affected (see analyses two, four, and five). 

Because emergency surveys often have upwards of forty questions, each with one to fifteen response 

options, completing pairwise analyses on all gender and age groups is time-consuming, and given the 

lack of meaningful differences expected – potentially unfounded.  

In this study, I was seeking to identify any difference that might, in some case, be meaningful. In real-

world settings, a more efficient approach may be to identify which questions would be most important to 

decision-making if a difference by gender or age were found. Then, a priori set a prevalence difference or 

ratio that is considered ‘meaningful’ for those questions. This could likely be accomplished while data is 

being collected. Once data collection is complete only analyze the relevant groups and questions that 

were pre-defined, searching for meaningful differences.  

Do: Use survey methods that have an expectation of representation at either the household or family 

level.  

Nine of the twelve surveys included in this study used a sampling method that aims at representation at 

the family or household level (cluster, time-location, and respondent-driven). While baseline 

characteristics of emergency-affected populations can limit representation with these methods, they are 

still expected to be exponentially better than simple convenience samples (as were used in the remaining 

three surveys) (69). Thus, based on findings in this study, time spent at the beginning of an emergency 

assessment to develop a representative sampling method (even if imperfect) is likely a much better value-

for-resources proposition than delaying decision-making at the end of an assessment until every possible 

difference between gender or age groups can be identified.  

Do not: Abandon representative sampling methods in favor of quota-based samples. 

Many of the assessment plans for the surveys included in this study noted an intention to have 50% 

representation by gender and other groups. While ensuring all groups are included is warranted by the 

findings of this study, prioritizing 50% of each gender and 33% of each age group is more likely to bias 
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the overall findings than a household-representative sample. This is because representative surveys rely 

on geographic distribution, time disbursement and/or social networks to assure representation. When the 

distribution, disbursement or networks are constrained by purposeful sampling by any factor (including 

gender or age), it compromises the representation of the overall sample. Because survey responses 

provided by gender or age sub-groups rare differ by group, ensuring the overall survey is representative 

of the affected population is expected to be more valuable than ensuring set proportions or sample-sizes 

of any subset of the population. 

Consider: Using low-resource methods to target all genders and age groups. 

Most of the differences between groups identified in this study focused on questions that could modify 

how an intervention is implemented, rather than what the intervention was. Arguably much, if not most, of 

this data is equally, if not better, gathered via qualitative measures in the assessment (such as focus 

groups), or during program monitoring, or proactive feedback mechanisms with affected persons once 

programming begins. In these other forms of data collection, more information about why the differences 

exist and how they can be addressed are easier to collect, than in the initial emergency survey. All these 

methods are standard in emergency response thus none should require additional time or resources.  

Do: Continue to ask the question of what people need, in multiple ways. 

One unexpected finding of this study was that not every emergency needs assessment asks respondents 

what they need (the Turkey survey did not include any of the needs questions). Without these key 

questions, the function of a survey is only to answer the experience questions, with the questions of need 

being relegated to assumptions and secondary data. Not knowing what people prioritize as their own 

needs is a bigger problem than not understanding how these needs differ by any group designation. 

Consider: Adapting questions on need to separate economic questions. 

A second unexpected finding of this study was that in every one of the eleven surveys that asked 

questions about priority needs, the priority sector for both genders and all age groups was economic. The 

one exception was the choice of ‘other’ by persons under 30 years old in El Salvador; their second 

prioritized sector was economic. While this study is only a sample of emergency assessments, the trend 

is exceptionally clear.  
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The existing practice of including needs across all sectors in a single question is efficient but may mask 

the prevalence of non-economic needs, as respondents are so focused on listing their economic needs, 

they neglect to consider their needs in other sectors. Potentially separating this question into several 

parts would provide a better understanding of need prevalence across sectors. The question could be 

divided as follows: 

1. Are your family’s largest needs due to the crisis economic (like shelter, food, employment), or  

2. What would you say are your family’s top three economic needs right now? (multi-select) 

3. What would you say are your family’s top three non-economic needs right now? (multi-select) 

Additionally, organizations that frequently implement economic programming in emergencies, like the 

IRC, might consider expecting economic support will be a need in any new crisis and decide to include it 

from the beginning of the response, using the survey questions around economic needs to focus on 

answering how rather than what questions.  

Limitations 

The most important limitation faced by this study was that only 12 surveys were available for inclusion, of 

thousands that have occurred in recent years across the emergency response sector. There are multiple 

reasons for the small sample size. First, the humanitarian community does not systematically share 

datasets for emergency surveys. Sometimes datasets can be acquired by requesting them directly from 

the assessment lead, but this would have been impossible for thousands of assessments. Also, while the 

included surveys were diverse, inclusion was based on the availability of survey data, not on 

considerations of geographic, cultural, or emergency-type peculiarities. 

Second, the humanitarian community does not use standard questions in their emergency surveys across 

organizations. While contextualizing emergency surveys is unquestionably required for relevance and to 

avoid an undue burden on the surveyed population, where possible, it would be ideal for assessment 

surveys to maintain a set of core questions to allow them to be compared in the same emergency, across 

organizations and over time, as well as to other emergencies. However, this is not the case. This meant 

using assessments available from one organization (which does use a standard question bank as a basis 

for all assessments) was the best option.  
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Third, multiple surveys did not include any age data, and for those that did, several had very small sample 

sizes for the over-50 age group. This makes the findings for this group and for differences between age 

groups less reliable than those for gender. In addition, no survey had enough participants who stated 

gender as ‘other’ to be included in the analysis, limiting our findings only to persons who identify as male 

or female.  

Lastly, all the primary outcomes investigated in this study specifically asked about the needs at the 

household level, not at the individual level. While this is extremely common in emergency surveys, it 

assumes that the responses would include the needs of all members of the household. It is possible if the 

question were asked at the individual level, such that we asked women and men ‘what do you need’ (for 

example), we would see more differences in responses. However, as emergency programs are designed 

to assist all affected persons, limiting responses to individual needs would be expected to exclude needs 

of many population members such as children and other vulnerable groups. 

The default expectation that needs and experiences faced by emergency-affected populations are 

prioritized differently in surveys based on the gender and age of the respondent was not strongly 

supported in this analysis. This is comforting for survey designers, as it means that rapid, resource-

constrained surveys are likely not ignoring big disparities in needs, based on gender or age inclusion. 

Nonetheless, we need to be vigilant to ensure that emergency surveys 1) are as household-

representative as possible, 2) include household listings by gender and age, and 3) investigate 

differences in experiences by gender and age either by disaggregating results to key emergency 

experience questions or via qualitative data collection and analysis.  
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VI. Evidence of emergency effectiveness: what works in global emergency response? A scoping 

review 

 

INTRODUCTION 

Every year conflict and natural disasters result in acute emergencies worldwide. In 2022, acute 

emergencies affected nearly 326 million people, resulting in further threats to public health such as 

cholera outbreaks in displacement camps, widespread gender-based violence, malnutrition, and many 

others (1). When these events occur, emergency response organizations implement rapid programs 

aimed at reducing mortality and suffering (2).  

Unfortunately, in most emergencies the resources to address the public health needs of the affected 

population are insufficient. By the end of 2022, only 50% of the required funding for global emergency 

response was available (1). As a result, fewer emergencies are responded to and fewer programs than 

required are implemented in each emergency, leaving many without the assistance they need.  

In these settings, emergency responders need to make decisions about which interventions to implement 

with their limited funds. Regrettably, there is little evidence to guide these decisions, leaving emergency 

decision-making largely to personal judgment (3,4). Emergency decision-makers depend on their 

collective experience with the “rationale for particular interventions … usually implicit” (8). This is no 

secret; many studies and authors note that emergency decisions are often based on inadequate 

information and anecdotes rather than empirical evidence (5–7).  

Emergency response organizations frequently note the desire to conduct more research and build an 

evidence base (5,6). However, before launching a large-scale effort to improve evidence, it is important to 

fully understand exactly what evidence of intervention effectiveness in acute emergencies already exists.  

A preliminary search of peer-reviewed literature revealed no systematic reviews of acute emergency 

interventions. The aim of this paper is to conduct a scoping review of the literature related to the evidence 

of effective interventions in acute emergency settings, focusing on standard emergency interventions.  

Scoping reviews are used to map existing (or gaps in) literature, they are particularly good when 

searching for evidence on complex or heterogeneous topics, and they generally do not include an 
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assessment of methodological quality as their focus is on the existence of evidence, rather than an 

assessment of it.(70)The goal is two-fold: 1) to understand what evidence exists of acute emergency 

interventions being effective at achieving a unique specific outcome and 2) to determine if this evidence is 

useful to compare intervention effectiveness -- that is, can the evidence that currently exists help 

decision-makers to choose the most effective interventions when resources are insufficient? It begins by 

clarifying a definition of an acute emergency (to delineate what contexts are of interest in this review) and 

standard emergency interventions (to clarify what interventions are included in this review). It then 

outlines the methodological procedures used in the literature review and lastly discusses the results of the 

review’s findings.  

Acute emergencies  

Humanitarian emergencies are diverse, caused by both natural and man-made events, affecting small or 

large numbers of people, and lasting from weeks to decades. There is no agreed humanitarian 

emergency typology that allows for easy categorization of emergencies, or phases of emergencies. 

Definitions of emergencies vary across the literature, but a few phases are commonly referenced, and I 

would argue are generally understood by humanitarian actors: the acute phase, the stabilization phase, 

and the protracted phase or recovery phase . These phases can broadly be thought of as reflective of 

three things: the emergency timeline, the intensity/type of need, and the scale of affected persons vs 

capacity to respond to needs.  

Figure 3.1 provides a general outline of the characteristics of each phase of a humanitarian emergency. 

The acute phase is characterized by extreme chaos, lack of systems, high levels of mortality and suffering 

and a general lack of organized assistance. The stabilization phase occurs when assistance becomes 

more readily accessible and organized; not all needs are being met, but there is a plan in place to meet 

the most severe needs, and aid organizations and/or governments are providing assistance that is 

becoming more systematic. The protracted or recovery phase is characterized by a focus on what comes 

next, either populations remain in their emergency setting (displaced locations, ongoing conflict), but 

begin to function within it in a more normalized way, or they begin to return to their homes and/or rebuild 

their lives. 



 

92 
 

Understanding these broad phases of humanitarian emergencies is critical to the value of this review. 

Research is relatively common during the protracted phase, less common during the stabilization phase, 

and very rare in the acute phase. However, the stark differences in context between the phases may 

mean that an intervention that works well in one phase does not work at all in another. For example, 

providing cash to families with children under three years old may work to improve the nutritional status of 

these children in a stabilizing or protracted setting, but not in an acute setting. This paper is focused 

exclusively on identifying evidence of intervention effectiveness in the acute emergency phase to assist 

emergency decision-makers to decide how to best use limited resources. 

For the purposes of this review, I define an acute emergency as the first three months of an emergency 

that affects over 300,000 people, which is based on the International Rescue Committee’s (IRC) 

emergency classification system. While this definition is not shared across the humanitarian community, it 

is in line with the phase characteristics in Figure 3.1 and is shared within the IRC. Thus, this definition 

provides a reference point for this search and a cut-off point between an acute emergency vs other 

emergency types. 

Acute emergency interventions 

Acute emergency interventions are short-term projects aimed at short-term impacts in highly unstable 

contexts (71). Most aid agencies have a set of interventions ready to implement in acute emergencies 

(72). For example, the IRC has a set of 19 acute emergency interventions (73). In every acute 

emergency, the IRC implements some combination of these 19 interventions. Figure 3.2 provides a list of 

common acute emergency programs listed by sector and expected outcome. Common programs include 

those targeted at the entire community – such as the provision of clean water, cash, shelter, or healthcare 

-- as well as those targeted to smaller sub-populations such as support to survivors of violence or 

unaccompanied children (73). Each of these interventions aims at a specific immediate outcome (access 

to clean water, improved food security, provision of clinical care for violence survivors). Each specific 

outcome is expected to lead to the same overall outcome of reduced suffering, and possibly a final 

outcome of reduced mortality (Figure 3.1). For example, the provision of clean water is expected to result 
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in a specific outcome of reduced water/fecal-borne diseases, which would reduce suffering at the 

household level and, ultimately, reduce mortality. 

While each emergency response organization may have a slightly different set of acute emergency 

interventions, there is broad agreement across all organizations regarding the types of interventions that 

are appropriate in acute emergencies. These are mapped by various humanitarian consortiums in key 

guidance documents that serve as signposts delineating what is and is not considered acute emergency 

programming. These guidance documents include: The Sphere Guidelines (outlining water, sanitation, 

hygiene, food security, nutrition, shelter and health interventions), Minimum Standards for Child 

Protection in Humanitarian Action (outlining child protection interventions), Minimum Standards for 

Education (childhood education programing in emergencies), Minimum Economic Recovery Standards 

(cash and livelihoods programing in emergencies) (2,74–76). Together, these guidance documents 

provide a strong foundation for the types of interventions that are globally considered ‘acute emergency 

programs.’ Figure 3.2 provides a sample, non-exhaustive list of interventions and outcomes based on 

Sphere and IRC documentation as a reference point for this review.  

Importantly, many of these acute emergency interventions (provision of water or providing cash for basic 

needs) are also used in later phases of the emergency response, but often their modalities change (e.g. 

transition from water trucking to bore well drilling) and/or the expected outcome differs (families use cash 

to buy food only, vs families use cash to begin to rebuild their home, or to begin income generation 

projects). Thus, understanding the impact of interventions during the acute phase, rather than relying on 

findings of research within the protracted phase, is imperative for acute emergency decision-making. 

Existing evidence of the effectiveness of acute emergency interventions  

Most acute emergencies create more needs than can be met with available resources. Thus, emergency 

responders must choose a limited set of interventions to implement. Comparable evidence of intervention 

effectiveness across emergency settings is essential to support these difficult decisions. For example, in 

2017 ethnic conflict drove 1.4 million people from their homes in Kasai, Democratic Republic of the 

Congo, resulting in a humanitarian emergency (77). As is common practice in international emergency 

settings, one emergency response organization, the International Rescue Committee (IRC), conducted a 
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rapid study to understand the needs of affected persons and implement emergency interventions. The 

study showed that affected persons had lost their homes to burning and looting and were hiding in forests 

largely without access to food, clean water, shelter and healthcare (78). The IRC had an initial budget of 

$300,000, or approximately $0.21 per person, for emergency interventions to meet identified needs (79).  

Due to the lack of funds the IRC could not address all the emergency needs and thus chose a single 

intervention that was expected to produce the best outcomes for the most people. It is expected that 

many suffered and/or died because resources were not available to assist them (78). If response 

organizations choose interventions that do harm or ‘less good’ than an alternative intervention, 

responders prevent less death and suffering than they could have with the available resources. 

Unfortunately, this scenario is consistent with my experience over fourteen years supporting 39 acute 

emergency responses in 36 countries with the IRC. As a member of the emergency unit at the IRC, my 

primary responsibility is to conduct rapid needs assessments directly after an emergency event has 

occurred, and then lead the strategy development for how the IRC will respond to those needs. In most 

cases, the needs far outweigh the resources and limited funds require difficult choices between 

emergency interventions- and these decisions are not evidence-based (5–7). That is, we may have 

evidence from the needs assessment for what affected persons need, but we do not have robust 

evidence of what interventions will work in the acute phase to effectively reduce suffering and mortality 

due to the event. 

The primary reason these decisions are not evidence-based is that appropriate quantitative evidence 

does not exist. That is, there is neither evidence that acute emergency interventions are effective (or 

ineffective), nor comparative evidence of which interventions work best to reduce suffering or prevent 

mortality. Evidence for other phases of emergencies is still sparse for many interventions/sectors, yet it is 

growing and becoming more systematic. However, the characteristics of acute emergency settings and 

acute emergency programs (see Figure 3.1) suggest that evidence specific to acute emergencies is 

needed. 

In 2015 the IRC conducted a literature review of the effectiveness of their emergency interventions (80). 

The search prioritized five core databases that contain both peer-reviewed literature as well as grey 
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literature in the global emergency response sector. The five databases were: 3ie Systematic Review 

Database, R4D Systematic Review Database, Evidence Aid Database, EPPI Centre Evidence Library 

and 3ie Impact Evaluation Database. The review included both systematic reviews and individual studies. 

In 2017 the same search was updated to include additional evidence. The goal of the review was to find 

studies that met three criteria: 1) investigated interventions similar to the IRC’s emergency interventions, 

2) focused on acute emergency outcomes (not resilience or recovery), and 3) investigated the efficacy of 

interventions in the acute (defined as the first three months of an emergency that affects over 300,000 

people), rather than the protracted phase of an emergency.  

The review identified 75 studies of interventions in emergencies (81–155), but only one of these 75 

studies met all three criteria (119). However, the review was not published, and the update was not 

comprehensive. As such there is a need to conduct a scoping review of publishable quality to ensure a 

solid foundation to understand what evidence exists for acute emergency interventions. 

Why an evidence review is needed 

This lack of quantitative evidence in emergencies is symptomatic of an industry that frequently 

acknowledges its need for evidence but then fails to prioritize its generation. While disheartening, many 

challenges such as limited resources, threats to study design given the chaotic contexts of emergencies, 

timeliness of IRB approvals, security concerns and other common characteristics of acute emergencies 

mean the prioritization of research is a difficult sell. Yet without evidence, responders choose which 

programs to implement, never knowing if those programs are resulting in the best possible effect, doing 

nothing, or worse – causing harm. A shift from the status quo to the implementation of robust studies in 

acute emergencies requires donors and response organizations to earnestly prioritize research. The first 

step toward this goal is a shared understanding of exactly what evidence does and does not exist in acute 

emergencies to date. 

 METHODS 

Inclusion/exclusion criteria 

The following six inclusion criteria were used for this review: 
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Age of study: Included studies were all published since the turn of the century (2000-present, December 

2022). The choice of a twenty-plus-year retrospective is in line with the timeframe in which the humanitarian 

industry developed and began to apply best practice and standards to emergency interventions. This 

represents when emergency interventions became standardized enough for measurement of their effects 

to be relevant to a program in a different emergency (156). This also aligns with when financial tracking for 

funding of emergency interventions became more readily available (see location criteria below) (157). Note 

that a three-year publication timeline was allowed for these older studies. Thus, studies published in 2000 

based on interventions that occurred in 1997 were included, based on an assumption that most studies are 

published within three years (though publication within three years was not required for all studies).  

Location: Included studies all occurred in locations that experienced an acute emergency between 1997 

and 2022 and that were the recipients of significant international humanitarian assistance to address the 

crisis. In general, the global humanitarian system focuses their interventions in contexts where the 

government and local institutions are unable to adequately respond to large-scale crisis events. All the 

global funding for these interventions is tracked by the UN Organization for the Coordination of 

Humanitarian Affairs (OCHA) financial tracking service. I developed a list of emergency-affected countries 

based on data from the tracking service (using a yearly emergency funding amount of more than 10M USD 

as a cut-off, as at least this amount of funding is expected in any acute emergency, and a cut-off was 

required in order to limit the search to countries that experienced an acute emergency within the timeline) 

(see Supplementary Table 3.1 for a full list of locations included).  

Timeline of study: Included studies all investigated interventions and outcomes within an acute emergency, 

as defined above.  

Intervention type: Included studies all evaluated interventions that occurred to address needs created at 

least in part by an acute emergency, and aligned with one or more of the acute emergency intervention 

types outlined in the global guidelines (2,74–76).  

Outcome type: Included studies investigated a human outcome that would fall under the broad category 

of alleviation of suffering or mortality prevention (rather than those dealing with outcomes such as 
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organizational coordination or funding appeals, for example). This included specific outcomes such as 

disease prevention, access to clean water, access to survival goods, etc.  

Study design: Experimental and observational studies were included if appropriate statistical methods for 

control of bias were used. Specifically, the following study types were included: 

• Randomized allocation of intervention at the individual or community level 

• Non-random allocation of intervention based on specific rules such as geography (natural 

experiments) 

• Non-random allocation of intervention based on a continuous variable (regression discontinuity) 

• Non-random allocation of intervention based on known factors (program criteria/self-selection) if a 

comparison group was also studied, and appropriate methods for control of bias were used 

(propensity score matching, inverse probability weighting, instrumental variables, interrupted time 

series). 

Studies that did not use a comparison group or did not provide effect estimates were excluded. Studies 

with pre-post assessment on the same population were excluded, as the context of acute emergencies 

changes so rapidly, any change in the group could be due to the intervention, or due to the broader 

environment improving, or some other intervention affecting some members of the group, resulting in 

extremely difficult attribution of effects. Additionally, studies were included only if they addressed 

confounding via reasonable design or statistical methods. See those noted in the last bullet point above for 

a list of what was considered reasonable. The choice of these reasonable methods was based on guidelines 

from the International Initiative for Impact Evaluation, which is the standard for research in the global 

emergency sector (158).  

The complete search protocol is available upon request and provides additional technical specifics for 

each of these criteria. 

Search Methods 

The systematic search included both peer-reviewed and grey literature. Where relevant systematic reviews 

were identified (n = 17), their references were hand-searched for relevant titles (5,159–174). Search terms 
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are presented in Figure 3.3; databases and grey literature repositories used are presented in Table 3.4. 

The search strategy was reviewed by a Columbia University informationist before implementation. All 

citations that met the search criteria were stored on Zotero for further review. 

Selection of Studies  

The selection of studies occurred in seven phases: 

• Phase one: electronic database search of peer-reviewed sources (Academic Search Complete, 

Web of Science, MEDLINE Ovid, Embase, Econlit, Socindex) and 3ie using search terms – with 

results imported to Zotero separately for each database.  

• Phase two: hand search of grey literature sources – with results imported to Zotero separately for 

each source 

• Phase three: compilation of all citations and their source into an Excel sheet 

• Phase four: removal of duplicates across all sources 

• Phase five: title and abstract review to remove studies not meeting the inclusion criteria 

• Phase six: full-text review to remove studies not meeting the inclusion criteria 

• Phase seven: selection of final studies and data extraction. 

Each citation within the Excel sheet was marked as ‘included’ or ‘excluded’ and the reason for exclusion 

(duplicate, age of study, location, timeline, intervention type, outcome type, study design) was documented.  

Data extraction 

A data extraction form was developed and used to document data/information for each of the included 

studies. The extracted information included the following categories: bibliographic information, emergency 

description and timeline, intervention and outcome descriptions and timelines, study design and measured 

effects. A summary of data extraction categories and specific data points can be found in Table 3.5. 

Data analysis 

The final analysis compares the number of emergency sectors (shelter, water and sanitation, etc., based 

on the industry standard Sphere Guidelines), vs. those that do/do not have evidence of effectiveness as 

well as the types of study designs which show the most promise in future acute emergency settings. 



 

99 
 

RESULTS 

As depicted in Figure 3.2, a total of 5,012 records were identified, 1,007 of which were discarded as 

duplicates. A further 3,901 were removed during the title/abstract screening phase. In most cases the 

title/abstract clearly noted the record was not focused on a humanitarian emergency (often an emergency 

room facility), not evaluating a program or intervention (often cross-sectional studies looking at 

associations between given characteristics and outcomes – such as gender and likelihood of 

experiencing violence), or the study timeline was not within the acute phase of an emergency as 

evidenced by noting ‘post-conflict’ or ‘protracted’ settings. 

Of the 104 full-text articles that were screened, 102 were excluded due to not meeting all inclusion 

criteria. In most cases (n=75) this was because the intervention/study did not occur during the acute 

phase of the emergency. A total of two studies were found that met all criteria. However, two additional 

studies met all but one of the inclusion criteria, and both were on the cusp of meeting the last criterion. No 

other study came close to meeting all the criteria. These two studies were included in this review to 

provide a more robust depiction of available evidence (175,176). For all remaining studies, the reason for 

exclusion of each, as well as information on at what stage it was excluded, is available upon request. 

Included Studies 

Two studies met all the criteria for inclusion; key characteristics and extracted data can be found in Table 

3.6 (119,177). Both studies were in the health sector sub-sector of mental health. Both studies occurred 

in Asia and addressed the impacts of a natural disaster.  

The first study by Catani et al. focused on a mental health intervention for 8- to 14-year-old Sri Lankan 

children who were displaced by the Indian Ocean tsunami in December 2004 (119). The study was a 

randomized treatment comparison (with no non-intervention control group) with 31 total participants 

(15/16 per group). A waitlisted non-intervention control was reportedly considered but deemed unethical 

by the study team. This study made use of national staff who had recently been trained on both 

interventions prior to the emergency. 

Each of the two Catani treatments were short (two-week) interventions that took place approximately one 

month after the tsunami. Both interventions included six one-on-one 60-90-minute sessions between the 
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child/adolescent and a trained counselor. Pre/post-tests suggested both interventions decreased the 

PTSD symptom severity scores of the children, but no differences by treatment type were found, and 

effects were not fully attributable due to the lack of a non-intervention control (see Table 3.6 for effect 

estimates). 

The second study by Welton-Mitchell et al. also focused on a mental health intervention, but in this case, 

it was to meet the needs of adults after the 2015 earthquake in Nepal (177). The earthquake occurred at 

the end of April; the intervention was implemented from mid-July to mid-August. The study was included 

because at least part of the intervention occurred within the acute phase (3 months) of the emergency.  

The Welton-Mitchell study used a stepped-wedge cluster randomized design, where clusters are exposed 

to treatment in a sequential and random fashion, until all clusters are exposed (178). There were 240 

study participants. The intervention under study was a three-day group session (20 participants) where 

community members shared personal experiences, offered peer support, and learned about coping 

mechanisms and disaster preparedness. The intervention showed a decrease in PTSD and depression 

symptoms and improved social cohesion (see Table 3.6 for effect estimates). 

Two studies nearly, but not fully, met the inclusion criteria (175,176). The first study, by Lehmann et al. 

was conducted just outside the acute emergency phase; a second, by Metzler et al. did not use one of the 

listed bias control methods, given a self-selected control group. See Table 3.6 for study details.  

The Lehmann study examined a winterization intervention for Syrian refugees in Lebanon in 2013 (175). 

While the Syrian crisis began in 2011, it wasn’t until 2013 that the large (and sustained) influx of Syrians 

into Lebanon occurred. As of February 20, 2013 there were over 300,000 Syrians in Lebanon (179). This 

would make the timeline for the acute emergency, as I defined it, February 20th to May 20th. The 

winterization intervention did not begin until November. However, an additional 550,000 Syrians fled to 

Lebanon between February and November – meaning the acute phase in the Syrian/Lebanon crisis 

would arguably have lasted longer than the three-month criterion (180).  

The Lehmann study evaluated a project that provided cash for winterization materials (stoves, fuel, and 

other goods at the beneficiaries’ discretion) to refugee families who lived in villages at high altitude, using 

a continuous cut-off. The study used a regression discontinuity design to compare outcomes of families 
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who lived in villages just above the high-altitude cut-off of 500 meters (n=633) to families who lived just 

below 500 meters (n=727). The study investigated over 20 outcomes, finding positive effects on the 

ownership of winter items, access to sufficient heating supplies, reduction of negative coping strategies 

(see Table 3.6 for additional details). 

The Metzler et al. study examined the impact of child-friendly spaces on recently arrived displaced 

children (176). Child-friendly spaces are a standard acute emergency intervention whereby an assistance 

organization establishes a location (in this case, specific tents in the camp) where children can come on a 

set schedule to participate in supervised activities. Normally, all children of a certain age group are 

welcome to attend if they/their parents choose to do so.  

The Metzler study included children aged 6-12 years old who fled the M23 rebels in the Democratic 

Republic of the Congo and with their families began to settle in a new camp in Uganda in late 2012. The 

Metzler study used a longitudinal design with children/parents self-selecting into either the intervention 

(n=228) or control (n=72) groups. The study used standard adjustment for expected confounding, and 

found small, but positive effects on children’s psychosocial wellbeing and developmental assets (see 

Table 3.6 for effect estimates). 

Evidence Map 

Table 3.7 maps the four identified studies with the relevant sectors and programs within the common 

emergency programs listed in Figure 3.2. Only three of the 12 acute emergency sectors had a relevant 

study, and only four of the 43 example programs had a relevant study. Importantly, the programs listed in 

tables 2 and 8 do not represent an exhaustive list of all possible acute emergency programs. However, 

the four studies identified (Catanti, Welton-Mitchell, Lehmann, and Metzler) are expected to be the only 

four effect studies that have occurred and been published on any acute emergency program. 

Publication Bias 

It is possible that more studies occurred than the four that were identified by this review, and that due to 

negative or null findings they were not published. However, given the dearth of studies identified, as well 

as the review of a wide variety of grey literature sources, publication bias is not expected to strongly affect 

the overall findings of this scoping review.  
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DISCUSSION 

This review found an extreme lack of evidence of the efficacy of common acute emergency interventions. 

This evidence gap may not be surprising to humanitarian responders, but it is concerning. Globally, 

billions of dollars are spent on acute emergency programs every year (157). Humanitarian organizations 

consistently note that there is not enough funding to meet the needs, yet we do not know if the 

interventions we implement, with the funding we do have, effectively meet those needs.  

The core finding of this scoping review is the dramatic lack of available evidence. To solve this problem, 

quantitative research will need to be prioritized by a wide range of actors in acute emergency response. 

Another key finding is that all identified studies used only specific outcome measures; none utilized cross-

cutting measures, such as a suffering measurement. This is a concern for the eventual use of evidence 

for emergency decision-making. Some shared outcome measures may need to be identified if the goal of 

research is to enable stronger decision-making between interventions. Additionally, several lessons about 

the feasibility of research in these settings can be found in the few studies that were identified. I organize 

these lessons and implications in line with three reasons often given for why there is not a wider evidence 

base for acute emergency programs (5,6,181): 

• There are ethical concerns around control groups in emergencies. 

• Emergencies are chaotic and have extremely rapid timelines; it is not feasible to plan and execute 

strong research during the acute phase. 

• It is difficult to prioritize funding to complete research when it is needed to save emergency-

affected lives. 

All three of these concerns could also be considered difficulties for non-acute emergency contexts 

(stabilization and/or protracted phases), but I would argue they are more severe and unassailable during 

the acute phase.  

There are ethical concerns around control groups in emergencies. 

All four studies discussed in this review (Catani and Welton-Mitchell that met all criteria, as well as 

Lehmann and Metzler which nearly met the criteria) used a control group, and there are several lessons 

to learn from each. 
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Lehmann’s regression discontinuity design, arguably, provides the strongest proxy of a counter-factual of 

the four studies. The use of geography as a cut-off was highly practical in the Lebanon setting, but there 

are many other emergency settings where cut-offs are used to allocate assistance, which could facilitate 

research using a regression discontinuity design (175).  

Programs that target all affected persons are extremely rare in acute emergencies. In many cases, it 

would be possible to use the method used to target program beneficiaries as a sort of natural design for 

identifying a regression discontinuity control group. 

For example, most resource-heavy emergency programs (distributions of food, cash, water, shelter 

materials, hygiene items, etc.) make use of some form of targeting in their identification of beneficiary 

families. Very often a combination of vulnerability criteria are used (more than x family members, female 

or elderly headed household, pregnant member of the household, disabled member of the household, 

etc.) (2). Targeting can be, and in my experience, is often completed by assisting all families who meet, 

for example four or more of the vulnerability criteria – providing an opportunity for a study to compare 

families who meet three criteria (control), with those who meet four, and receive the intervention.  

Regression discontinuity is a particularly strong design for acute emergencies, as it makes use of a 

common, pre-existing context in most acute emergencies across a wide array of program types. In the 

case of a regression discontinuity design based on existing program targeting, a control group does not 

need to imply an unethical withholding of assistance, but rather is more akin to a natural experiment. 

The stepped-wedge design employed by Welton-Mitchell et al. also holds promise for expanded use in 

acute settings (177). Even when an acute emergency program can target all affected persons, they 

cannot assist everyone at the same time. Waitlists are a common characteristic of acute emergency 

programs. The stepped-wedge design takes advantage of the inherent, often unavoidable wait period to 

study the effect the intervention. Stepped-wedge could be particularly promising for interventions that 

have a rolling set-up design such as facility or other location-based programs such as child-friendly 

spaces, or gender-based violence psychosocial activities and case-management, often held at women’s 

centers. Again, this design operates like a natural experiment and does not require a delay in assistance 

other than what would have occurred in normal programing. 
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The designs used by Catani (intervention vs. intervention) and Metzler (longitudinal with non-randomized 

controls) may be less robust, but still offer ethical opportunities for research in acute emergencies. The 

Catani study compared two simultaneous mental health interventions (119). While this method does not 

provide strong evidence of either’s effectiveness vs the alternative of no intervention, it is a good model 

for when no intervention is an unethical option.  

For example, when there is enough assistance to target most vulnerable households, aid actors may 

want to study if intervention A (in-kind provision of food, for example) improves food security scores and 

reduces negative coping as well, or better than intervention B (unrestricted cash). In acute emergency 

responses this is sometimes the core question. Responders are confident that an intervention is needed 

and will not do substantive harm, but they are concerned with which intervention, of several, will work the 

best or be most cost-effective. Intervention vs. intervention, or comparative effectiveness, is a strong 

design to answer this question in acute emergencies and limits the ethical concern of withholding 

assistance. 

The Metzler et al. study was nearly excluded from the review results because the study used a 

longitudinal design where intervention and controls were established by self-selection, and bias control 

was limited to adjustment for presumed confounders (176). While in non-crisis settings observational 

studies can produce reasonably unbiased evidence of effectiveness, I would argue that because acute 

emergencies are characterized as being both a rapid change from the pre-existing context and a rapidly 

evolving context, bias control using only statistical methods may not be sufficient. The concern is that the 

researcher’s understanding of a new acute emergency context will always be extremely limited – resulting 

in a limited ability to predict what confounding factors need to be measured and adjusted for. 

Nonetheless, the Metzler study provides an example of overcoming the ethical concern of withholding 

assistance, by allowing participants to self-select into an observational study.  

While the dearth of quantitative studies in acute emergency settings is a real concern, these four studies 

provide evidence that the concern of unethical distribution of assistance due to research is not impossible 

to overcome in acute emergency settings. Rather, the status quo of beneficiary targeting and waitlists 

present proxy natural experiments within many emergency programs.  
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Emergencies are chaotic and have extremely rapid timelines; it is not feasible to plan and execute strong 

research during the acute phase.  

Indeed, this concern is likely a contributing factor to this review’s finding of only four studies. 

Concurrently, the existence of these studies is evidence that it is not impossible to conduct research in 

acute emergency settings. What is required is advance preparation. The Welton-Mitchell study based 

their intervention on a protocol previously developed for earthquake survivors in Haiti. Prior to the tsunami 

Catani et al. were already working on new programs to address adolescent PTSD in Sri Lanka and 

quickly pivoted after the disaster. Likewise, both the winterization program (Lehmann) and the child-

friendly spaces program (Metzler) are based on standard acute emergency interventions, not new 

programs designed specifically for the new acute emergency. 

In fact, the availability of global toolkits like the Sphere Handbook as well as organization-specific toolkits 

(such as IRC’s standard 19 emergency programs) means that most acute emergency programs are pre-

existing and largely standardized. This is largely to speed up implementation and minimize decision-

making requirements during the acute phase, ensuring more resources are used to deliver aid than to 

plan and prepare it.  

Perhaps this presents an opportunity to the aid community: if programs are typically pre-planned and then 

tailored at the time of the crisis, corresponding studies could be as well. This would not alter the reality of 

acute emergencies being chaotic but could remove the complications of planning and developing a study 

within that chaotic environment. While nothing can be done to make acute emergencies easier contexts 

for research, pre-planning, and pre-positioning could make research substantively more feasible. 

It is difficult to prioritize funding to complete research when it is needed to save emergency-affected lives. 

This concern would be particularly valid if acute emergencies were an uncommon event, or if emergency 

programs were not used over and over across emergency settings. This review spanned emergencies 

over 25 years, and only four studies were found. Tens of billions of dollars were spent on emergency 

programing over the same timeframe (157). Yet the extremely limited evidence means that for almost all 

of these programs, there is no evidence of saved lives or reduced suffering; there is also no evidence that 

these programs did not cause harm. This is not an argument against acute emergency programing -- 
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indeed more is needed -- but likewise, more research is needed. The big picture lesson from this review is 

that it is time to move past the paradigm of either/or – and on to one of both/and -- in our approach to 

funding acute emergency programs and quantitative evidence generation.  

Moving forward begins with a shared ownership of the problem among emergency responders, 

researchers, and donors. While progress towards this goal has been made in the last decade with 

improved focus on organizations like International Initiative for Impact Evaluation, Evidence Aid, and 

others, as well as more frequent discussion in humanitarian forums, the lack of studies demonstrates that 

more must still be done. 

Next, researchers in acute settings should embrace the opportunities for study designs that mimic natural 

experiments. It is unlikely a randomized control trial will ever be the right design in an acute emergency, 

but there are several robust designs that mimic randomization – particularly if the general design and 

targeting mechanisms of the program are known in advance. 

Lastly, researchers and emergency response organizations must work together to design studies prior to 

acute emergencies. These studies will necessarily need to be tailored to the emergency event and the 

context at the time of the crisis, just as any emergency program would be. However, as the studies 

reviewed and the three-month timeline of an acute emergency both demonstrate, prior work will likely be 

required for any robust quantitative study in an acute emergency context.  

While it is unfortunate this scoping review did not uncover a previously unknown trough of acute 

emergency evidence, it was not entirely futile. A shared understanding of the dearth of evidence may 

likewise provide the foundation for the development of research priorities within the acute emergency 

response community. Lessons learned about study design, feasibility, and pre-event preparedness can 

help equip the next generation of responders and researchers to expand the acute emergency evidence 

base over the next 25 years.  
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VII. Conclusion 

 

The goal of my dissertation was to use epidemiologic methods to empower emergency response 

decision-makers to make more efficient, equitable, and effective use of limited resources. 

In chapter one, I worked with outbreak emergency experts to utilize measurement development methods, 

ultimately developing a valid and reliable measure of the scale and severity of outbreak emergencies. I 

experienced that not only was measurement development possible in this setting, but that the process of 

developing a measure fostered additional interest in data, resource allocation equity and transparency in 

decision-making amongst the emergency responders involved. The measure has been used by the 

International Rescue Committee to empower response decisions for the last three years. I am hopeful a 

future study will evaluate whether the measure made decisions by the IRC about when to use resources 

to respond to an emergency both more efficient and more equitable. 

In chapter two, I conducted a meta-analysis of twelve emergency needs surveys. My goal was to 

understand if we, as emergency responders, have been systematically ignoring the needs of persons of 

certain ages or genders because of the sampling methods used in emergency assessments. I learned 

that in most cases, we likely are not. I learned that needs, as expressed in available needs surveys, rarely 

varied, specifically, by gender or age (however, I was only able to test between the female/male binary). 

Thus, if an accurate representation and prioritization of needs is the goal of an emergency needs survey, 

it is likely a better use of resources to focus on achieving representation at either the household or family 

level than to set specific age or gender quotas. Likewise, detailed analyses of differences in responses by 

gender or age are not expected to be required prior to immediate need/program prioritization. While there 

are no examples yet of this study impacting future needs assessments, it has been shared with the IRC 

for review and potential updates to their needs assessment guidelines. I am hopeful this learning can help 

reduce both the time and financial resources used in assessments – ultimately improving both efficacy in 

the assessment, equity in how needs are analyzed, and effectiveness by ensuring programs designed 

based on assessments, are based on an accurate representation of needs. 
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In chapter three I compiled all intervention effectiveness studies completed within acute emergency 

contexts within the last 25 years. I learned that there is an extreme lack of evidence of which emergency 

programs actually work to prevent mortality, reduce suffering, or affect any other outcomes within acute 

emergency settings. I am hopeful that having a robust review of this literature can provide a foundation for 

emergency responders and researchers to craft a common vision for how evidence, and eventually 

effectiveness of emergency programs, can be improved in the future. 

While each chapter focused on a unique decision point within acute emergency responses, they all 

contended with similar difficulties, such as incomplete and poor-quality data and a lack of shared 

definitions for what data points are relevant in decision-making. Yet in all three chapters I found other 

similarities as well: there are relevant data available; there are people who are willing to learn from data; 

and there are effective methods available that can answer many of our questions.  

To me, the three chapters in this dissertation say, if quietly, that we, as emergency responders, can do 

better. There is data. We can work together to find shared definitions. Measurement of and in acute 

emergencies is possible – across the sector/industry we need to base more of our resource allocations on 

data/classifications, and more generally, develop valid measures for constructs as they are needed. 

Meta- analysis of acute emergency data can improve our use of resources. That is, not only can we 

improve our needs assessments by examining data trends, but there are also multitudes of opportunities 

to use this type of analysis across program monitoring and other regularly collected data to learn and 

improve emergency responses. Research is possible in acute emergencies. Our historical excuses for not 

prioritizing evidence as to whether our interventions are preventing mortality or reducing suffering are 

simply that: excuses.  

When I started this project, I chose what I felt were three pressing questions, the three big decisions 

where data and epidemiology could really help emergency responders do better. Now, I think there are 

hundreds of other questions that need to be asked, a small army of epidemiologists/implementation 

scientists who need to ask them, and equally important partnerships with emergency response decision-

makers that needs to be cultivated.  
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Yet, when I think about the next questions to answer with data and epidemiologic methods in emergency 

response, there is a proverbial elephant in the room. The premise of this dissertation was that there are 

too many people in need and too few resources to assist them. By default, there are two components to 

the problem: 1) determining who is most in need and how best to meet those needs, and 2) how much it 

costs us to do so. In this dissertation I looked exclusively at the first component. In my experience, this is 

what most emergency responders do. We are comfortable with the reality of emergency needs and with 

our mandate to address them. We are extremely uncomfortable with understanding the actual cost of 

doing so; we prefer to focus on the narrative of ‘we need more funding’ than on critically examining ‘how 

did we allocate the funding we already had’. 

Cost-efficiency and cost-effectiveness analyses are gaining traction in international development and 

long-term crises programing, with organizations like the IRC and donors like the US government 

developing methods and staffing units to help look at the question. But the subject, in my experience, is 

taboo within acute emergency response discussions. When I say ‘prioritizing cost analysis’ I mean both 

the basic: 

o How much does it cost us to provide water to 10 people for 10 days, on average, across acute 

emergency settings? 

o How much does it actually cost, in a specific acute emergency response, to provide a cash 

transfer to an affected family? 

And the more challenging: 

o How many resources did we spend to set up a new program, in a new country when an 

unexpected crisis started?  

o How many months of programing were required before that initial set up cost resulted in a cost-

per-beneficiary that was reasonable? 

o What would we define as a reasonable cost-per-beneficiary? 

These are hard questions, both to ask, and to attempt to answer. Some touch on ethical issues outside 

the scope of this paper. But what they recognize is the core limitation in my argument: that is, cost does 

matter. Finite resources mean not only that we need to get better at what we do in emergency response, 

but that we must get better at understanding the actual cost of what we do. Emergency response is, 
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sometimes, a zero-sum equation: $10 to provide X to 10 people, or $100 to provide Y to one person. The 

decisions are made by necessity, but the cost analysis and ethical implications usually remain, like so 

many other decisions in acute emergency response, left to personal or group judgement.  

I am unaware of any emergency response organization that calculates or shares their average cost per 

beneficiary or outcome in specific acute responses. In my experience, it is neither regularly calculated nor 

systematically considered (by comparing outcome costs of one program to another) within acute 

emergency response decision-making. I am aware that statement sounds inflammatory, which is, in no 

way my intent. I do not mean to imply that funding is wasted, subject to fraud, or even that there is a lack 

of good stewardship. Rather, I recognize that the ethos, culture, and indeed mandate of acute emergency 

response is to aid people in need, basing that assistance on need alone (not an analysis of the cost of 

meeting it).  

This is a difficult discussion with emergency responders, myself included. Many have given their life’s 

work, if not their lives or the lives of their colleagues, to assist people affected by acute emergencies. It is 

emotional and frequently dangerous work. When we learn our shipment of food is going to cost three 

times more than we budgeted to send it, how do we decide if the extra cost is ‘worth it’? When our 

emergency response team is struggling and not performing to their maximum capacity, how do we weigh 

the additional cost of sending in additional leadership staff, or the allocation of (any) resources to staff 

care? Indeed, I would argue emergency responders are extremely cost conscious, but they do not have 

sufficient systems and measurement methods in place to help them track, analyze, and ultimately 

compare the costs of their program and outcomes.  

Concurrently, I believe it is safe to say that acute emergency needs will always outstrip the resources 

available to address them. We, as emergency responders, need to tackle this problem on both ends: 

improve how we make needs and programing decisions in responses (in ways similar to those 

demonstrated in the three chapters of this dissertation), and develop and use systematic methods of cost-

analysis informed decision-making in acute emergency response, ensuring they are in line with 

humanitarian ethics and principles. 
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As with the other decision dilemmas discussed in this dissertation, there are large amounts of data 

regarding the costs of acute emergency response available within response organizations. This data is 

imperfect, and there is a lack of agreement around what costs and constructs need to be measured to 

ethically analyze acute emergency costs. Yet as with the other decision points, I believe that 

epidemiologic methods offer avenues for improved understanding and allocation of existing resources. In 

a larger sense, this dissertation has brought me to a broader conclusion: if 1) acute emergencies continue 

to occur, 2) resources to assist those affected continue to be insufficient, and 3) responders are to 

maximize the impact of the resources they do have, then 4) there is a need to embrace an ongoing use of 

epidemiologic methods to examine and improve acute emergency decision-points and methods.  
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VIII. Tables and Figures 

 

 

 

 

 

 

 

Figure 1.1. Methods used for each milestone 

Qualitative: 
Expert panel  

debate 

Quantitative: 
Statistical scale 

development methods 

Vote Decision 
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Figure 1.2. Outbreak scale development milestones 

8. Integrate the single outbreak measure into a larger classification system

Quant: criterion validity analysis Qual: judge rankings; integration priorities

7. Test the reliability and validity of the single outbreak measure

Quant: criterion, construct and reliability analyses Qual: judge rankings, hypotheses for construct validity

6. Combine scales into a single outbreak measure (Figures 10-15)

Quant: calibrate the scales to output according to 
thresholds; combine the outputs

Qual: identify range for each scale; hypothesize 
distribution; review and revise

5. Evaluate the robustness of the scales (Figure 9) 

Quant: compare to different factor analysis methods 
and imputed datasets

Qual: expert panel review and revision

4. Use factor analysis to reduce data into scale(s) (Figures 5-8)

Quant: PCA and results for each scale Qual: expert panel review and revision

3. Compile data to inform our measure (Figures 3-4)

Quant: identify data and compile dataset Qual: suggest data sources and review data

2. Identify how we would, ideally, measure the construst (Figures 1-2)

Quant: none Qual: hypothisize indicators

1. Define the construct

Quant: none Qual: develop a definition of the construct



 

 
 

 

Figure 1.3. Hypothesized Outbreak Scale and Severity Construct 

 

 

Figure 1.4.  Hypothesized Outbreak Scale and Severity Construct with Concepts 
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 Figure 1.5. Construct depicted with final indicators used in analysis and excluded concepts 

 

 

1
1
5
 

 



 

 
 

 

Figure 1.6. Datasets used in analysis
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Figure 1.7. Decision matrix for current dimension scale  

 

Domain/Sub-
domain 

Current Impact 

Indicators 
deaths, needing hospital care+, confirmed cases, likely cases, affected, duration, affected rate, case 
fatality ratio, DALYs, proportion affected, reproduction number 

Initial factor 
analyses 

The first scale attempted for the current dimension was poor performing. It included all indicators in 
the dimension (listed above). It was rejected because the indicators that held in the first factor 
(affected, proportion affected, confirmed cases, and likely cases) had high collinearity and did not 
reflect the full construct of concern. Learnings from this scale were used to create four more 'best 
performing' scales that were voted upon by the expert panel.  

Additional scales 

Scale # N KMO 
Bartletts 

Sig. 
# of factors 
extracted 

Eigen 
Fac_1 

Eigen 
Fac_2 

Variance 
explained 

Indicators and loadings 

Current 1 448 0.582 0 2 3.083 1.011 62% 

Affected 0.995 

Deaths 0.341* 

Confirmed cases 0.994 

Affected rate 0.141 

Proportion affected 0.984 

Current 2 452 0.511 0 2 2.104 1.144 53% 

Affected 0.973 

Deaths 0.447 

Proportion affected 0.967 

Duration 0.152 

Current 3 452 0.723 0 2 3.085 1.025 62% 

Affected 0.993 

Deaths 0.339 

Confirmed cases 0.993 

Reproduction 
number 

0.152 

Proportion affected 0.987 

Current 4 452 0.722 0 1 3.069 NA 77% 

Affected 0.993 

Deaths 0.344* 

Confirmed cases 0.994 

Proportion affected 0.988 

+ Indicators removed prior to analysis due to too many missing 
values      
*Values the expert panel found concerning – all were discussed and eventually accepted due to reasons noted in the text  

1
1
7
 

 



 

 
 

Domain/Sub-
domain 

Potential Impact / Agent 

Indicators 
reproduction number, transmission route, incubation period, serial period+, infectious period+, 
existence of a vaccine, drug resistance+, case fatality ratio, DALYs 

Initial factor 
analysis 

The first agent scale included all six indicators remaining hypothesized as part of the agent sub-
domain. This resulted in the extraction of four factors with the first factor explaining only 32% of the 
overall variance (poor)- the expert panel voted this scale was too poor to be considered.  

Additional scales 

Scale # N KMO 
Bartletts 

Sig. 
# of factors 
extracted 

Eigen 
Fac_1 

Eigen 
Fac_2 

Variance 
explained 

Indicators and loadings 

Agent 1 12 0.636 0.336 1 1.727 NA 58% 

Reproduction 
number 

-0.803 

Existence of vaccine 0.790 

Case fatality ratio 0.729 

Agent 2 11 0.457 0.223 2 2.206 1.327 44% 

Reproduction 
number 

-0.608 

Existence of vaccine 0.698 

Incubation period 0.675 

DALYs -0.366 

Case fatality ratio 0.845 

Agent 3 11* 0.557* 0.663* 1 1.487 NA 50%* 

Reproduction 
number 

-0.790 

Existence of vaccine 0.766 

DALYs 0.526 

+ Indicators removed prior to analysis due to too many missing values      
*Values the expert panel found concerning – all were discussed and eventually accepted due to reasons noted in the text 

 

Figure 1.8. Potential dimension, agent sub-dimension scales including statistical properties and indicator loadings  
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Domain/Sub-
domain 

Potential Impact / Host 

Indicators 

government trust, ability to engage with communities+, lack of awareness+, fear+, social stigma+, 
NGO trust+, nutritional status, immunization status for specific disease, population density, 
population mobility+, immunization coverage in general, baseline health conditions, disruption to 
society, impact on economy/livelihood+, impact on banking+, impact on healthcare, impact on 
schools, impact on markets+ 

Initial factor 
analyses 

The first host scale included all nine indicators hypothesized as part of the host sub-domain. This 
resulted in the extraction of four factors with the first factor explaining only 30% of the overall 
variance (poor). Based on a review of indicator performance and discussion of content validity with 
the expert panel, two additional scales were explored  

Additional scales 

Scale # N KMO 
Bartletts 

Sig. 
# of factors 
extracted 

Eigen 
Fac_1 

Eigen 
Fac_2 

Variance 
explained 

Indicators and loadings 

Host 1 335 0.640 0 2 2.342 1.509 39% 

Government trust 0.811 

Immunization 
coverage in general 

0.703 

Baseline health 0.852 

Population density 0.301 

Disruption to society -0.439 

Impact on 
healthcare 

-0.425 

Host 2 445 0.688 0 1 2.187 NA 55%* 

Government trust 0.837 

Immunization 
coverage in general 

0.780 

Baseline health 0.881 

Population density 0.319* 

+ Indicators removed prior to analysis due to too many missing values or lack of data that sufficiently represented the 
indicator  

*Values the expert panel found concerning – all were discussed and eventually accepted due to reasons noted in the text 
 

Figure 1.9. Potential dimension, host sub-dimension scales including statistical properties and indicator loadings 
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Domain/Sub-
domain 

Potential Impact / Environment 

Indicators 

conflict settings, natural emergencies, access to affected people, experience with disease+, 
effectiveness of surveillance+, general outbreak preparedness, special supplies+, status of health 
infrastructure+, status of health service+, vaccine access+, mass prevention access, sanitation, 
safe water, hygiene, access to treatment, camp settings, rural vs. urban, number of 
cities/towns/camps affected, government cooperation+, government capacity in general, transport 
hubs+, altitude+, border regions+, season, endemic 

Initial factor 
analyses 

The first environment scale included all 15 indicators hypothesized as part of the environment sub-
domain. This resulted in a correlation matrix that was not positive definite- that is the extraction of a 
principal component failed. 

Additional scales 

Scale # N KMO 
Bartletts 

Sig. 
# of factors 
extracted 

Eigen 
Fac_1 

Eigen 
Fac_2 

Variance 
explained 

Indicators and loadings 

Environment 1 452 0.703 0 4 3.48 1.29 32% 

Conflict settings 0.699 

Access to affected 
people 

0.757 

General outbreak 
preparedness 

-0.755 

Safe water -0.799 

Hygiene -0.766 

Access to treatment 0.638 

Camp settings 0.433 

Rural vs urban 0.073 

Number of 
cities/towns/camps 
affected 

0.131 

Season -0.047 

Endemic 0.063 

Environment 2 452 0.706 0 3 3.463 1.238 43% 

Conflict settings 0.699 

Access to affected 
people 

0.757 

General outbreak 
preparedness 

-0.757 

Safe water -0.799 

Hygiene -0.767 

Access to treatment 0.637 

Camp settings 0.443 

Rural vs urban 0.071 

Environment 3 121 0.68 0 2* 3.678 1.22 53%* 

Conflict settings 0.774 

Access to affected 
people 

0.863 

General outbreak 
preparedness 

-0.749 

Safe water -0.803 

Hygiene -0.740 

Access to treatment 0.740 

Camp settings 0.172* 

+ Indicators removed prior to analysis due to too many missing values or lack of data that sufficiently represented the 
indicator  
*Values the expert panel found concerning – all were discussed and eventually accepted due to reasons noted in the text  

Figure 1.10. Potential dimension, environment sub-dimension scales including statistical 
properties and indicator loadings 
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Figure 1.11. Reliability and robustness testing results 

 

 

Figure 1.12. Indicator thresholds for current impact scale 

 

 

Figure 1.13. Agent scale values 

 



 

122 
 

 

Figure 1.14. Agents/diseases by scale rank 

 

 

Figure 1.15. Indicator thresholds for environment scale 
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Figure 1.16. Options for combining the four scales 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Figure 1.17. Content of final scales and their combination 
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Location Year Emergency Type Participants Gender Age 

Female Male Other Data 
collected 

Afghanistan 2009 Conflict and displacement 207 40% 58% 2% No 

Pakistan 2010 Flood 210 23% 77% 0% No 

Turkey 2015 Forced migration 741 25% 75% 0% Yes 

Cameroon 2016 Conflict and displacement 661 50% 50% 0% Yes 

El Salvador 2017 Forced migration 66 65% 35% 0% Yes 

Bangladesh 2017 Conflict and displacement 224 59% 41% 0% Yes 

Colombia 2018 Forced migration 519 34% 66% 0% Yes 

Colombia 2018 Forced migration 1208 53% 47% 0% Yes 

Mexico 2019 Forced migration 202 42% 55% 3% Yes 

Burkina 
Faso 

2019 Conflict and displacement 312 55% 45% 0% No 

Ecuador 2021 Forced migration 643 54% 45% 1% Yes 

Mexico 2021 Forced migration 1087 36% 63% 1% Yes 

Table 2.1. List of 12 emergency needs assessments conducted by the IRC 

 

ID 
# 

Type of 
Question 

Harmonized Question Harmonized Response Options 

1 Gender What is your gender? 

Select one 

• Male 

• Female 

• Unknown or Other 

2 Age How old are you? • Numeric age in years 

3 Primary 
Outcome: 
Needs 

SECTORS (created for analysis) 
What sectors do you have needs 
in? (Based on responses to 
question 5 below) Select all that 
apply 

• Economic 

• Education 

• Health 

• WASH 

• Protection 

• Other 

4 Primary 
Outcome: 
Needs 

What are your (and your family if 
they are here with you) top priority 
needs right now? List up to three. 

Select up to three 

• Shelter 

• Food 

• Education 

• Agriculture inputs 

• Non-food items 

• Transportation 

• Healthcare/medicines 

• Employment 

• Money 

• Clean water 

• Sanitation 

• Legal aid 

• Psychosocial support 



 

126 
 

• Safety 

• Services specifically for Women 

• Services specifically for LGBTQ 
persons 

• Other (write in) 

5 Primary 
Outcome: 
Needs 

What are your (and your family if 
they are here with you) biggest 
needs right now? List all that apply 

Select all that apply 

• Shelter 

• Food 

• Education 

• Agriculture inputs 

• Non-food items 

• Transportation 

• Healthcare/medicines 

• Employment 

• Money 

• Clean water 

• Sanitation 

• Legal aid 

• Psychosocial support 

• Safety 

• Services specifically for Women 

• Services specifically for LGBTQ 
persons 

• Other (write in) 

6 Emergency 
Experience 

 

What are your [movement] plans 
for this month? 

Select one 

• I will return to my home 

• I will stay in this location 

• I will transit to another location, but not 
my home 

• I don’t know 

• Other 

7 Emergency 
Experience 

 

Do you have any of the following 
vulnerable household members 
with you? 

Select all that apply 

• Pregnant woman/women 

• Lactating woman/women 

• Person/s with physical or mental 
disability 

• Person/s with a chronic health 
condition 

• Elderly person/s 

• Wounded persons 

• None 

8 Emergency 
Experience 

 

Where do you sleep, or have you 
slept in the past three days? 

Select one 

• With a host family 

• Renting 

• In a school/public location 

• In a tent/camp 

• In an organized shelter 

• On the street 

• Other 

9 Emergency 
Experience 

 

In the last seven days has your 
family used any of the following 
coping strategies? 

Select all that apply 

• Rely on less preferred and less 
expensive foods? 

• Borrow food, or rely on help from a 
friend or relative? 

• Limit portion size at mealtimes? 

• Restrict consumption by adults in 
order for small children to eat? 
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• Reduce number of meals eaten in a 
day? 

• Beg in the streets? 

• Skip whole days without eating? 

10 Emergency 
Experience 

 

Have you and your family been 
able to access health care as 
needed? 
Select one  

• Yes 

• No 

11 Emergency 
Experience 

 

In the last two weeks, has anyone 
in your family suffered from a 
cough? 
Select one 

• Yes 

• No 

12 Emergency 
Experience 

 

In the last two weeks, has anyone 
in your family suffered from 
diarrhea? 

Select one 

• Yes 

• No 

13 Emergency 
Experience 

 

Are there are barriers to people 
like you accessing healthcare in 
this location, if so, what are they? 

Select all that apply 

• Cost 

• Discrimination 

• Lack of medicines 

• Lack of staff 

• Poor security 

• Lack of equipment 

• I don’t know 

• Other 

• None 

14 Emergency 
Experience 

 

What kinds of risks have you faced 
[during this emergency]? 

Select all that apply 

• Theft 

• Threats and intimidation 

• Extortion 

• Sexual violence or harassment 

• Crime 

• Physical violence 

• Discrimination 

• Deportation 

• Kidnapping 

• Car accidents 

• Human trafficking 

• Other  

• None 

15 Emergency 
Experience 

 

Do you use social media to get 
information? 

Select one 

• Yes 

• No 

16 Emergency 
Experience 

 

Do you have a cell phone? 

Select one 

• Yes 

• No 

17 Emergency 
Experience 

 

Are you aware of any 
unaccompanied minors [affected 
by this emergency]? 

Select one 

• Yes 

• No 
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18 Emergency 
Experience 

 

Do you have access to enough 
water where you are living? 

Select one 

• Yes 

• No 

19 Emergency 
Experience 

 

Do you have access to a toilet 
where you are living? 

Select one 

• Yes 

• No 

20 Emergency 
Experience 

 

Have you received any emergency 
assistance? 

Select one 

• Yes 

• No 

Table 2.2. Harmonized survey questions and response options (questions in green and yellow are 
considered the primary questions of concern).



 

 
 

Assessment # of 
Questions 

% 
missing 
data for 

questions 
asked 

Reason for Missing Data 
(% of missing data) 

Overall % 
unexplained 

missing 
data (% of 
total data) 

Notes 

Surveyor 
error 

(considered 
missing at 
random) 

Unexplained 
– potentially 

non-
ignorable 

Afghanistan 33 22% 100% 0% 0% The data entry forms have one surveyor who did not enter 
any responses for these questions. As surveyors were 
distributed randomly geographically, data is considered MAR. 

Bangladesh 50 0% NA NA 0% No missing data 

Burkina 
Faso 

56 0% NA NA 0% No missing data 

Cameroon 50 0% NA NA 0% No missing data 

Colombia 1 54 17% 88% 12% 2% Missing data arose from multiple factors. First there is one 
page of the survey (all needs, top two needs, living situation, 
water, and sanitation access) that was not answered for 22% 
of respondents. It is expected that rather than all of these 
respondents declining to respond to the exact same 
questions, that the page was missed by the surveyor, as 
respondents were interviewed at random, this is expected 
MAR; Additional missing data was found that did not have a 
clear pattern and may be unignorable. 

Colombia 2 78 39% 79% 21% 8% Missing data arose from a number of factors. First, as was 
seen in the first Colombia survey, there is one page of the 
survey (all needs, top two needs, living situation, water, and 
sanitation access) that was not answered for 45% of 
respondents. It is expected that rather than all of these 
respondents declining to respond to the exact same 
questions, that the page was missed by the surveyor, as 
respondents were interviewed at random, this is expected 
MAR; Second, question about risks was skipped by the 
surveyor in a majority of questionnaires (following a pattern 
by surveyor). As respondents were surveyed at random, this 
is also expected to be MAR. Lastly, some missing data was 
unexplainable. 

Ecuador 76 2% 0% 100% 2% None of the missing data found was able to be explained. 
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Table 2.3. Missing data analysis for each survey 

 

 

 

 

 

 

El Salvador 33 1% 0% 100% 1% All missing data is due to a single question about use of 
social media, that for an unknown reason, was not responded 
to by 36% of respondents. 

Mexico 1 86 19% 0% 100% 19% This assessment was hindered by a lack of available 
surveyors. As a result, respondents were requested to read 
the survey and enter in their own responses. Some 
respondents skipped questions, often due to time available to 
fill the survey, comprehension of the question, or other 
unknown reasons. However, there is no expectation that the 
skipping of questions related to gender, age, or actual 
response to the question, had one been provided. 

Mexico 2 91 7% 78% 22% 2% The question which about food security coping had a large 
amount of missing data, looking at patterns, and the form, it 
was written such that an actual 0 had to be entered for the 
response to register. It is expected that some surveyors did 
not realize this, and if a respondent answered that they had 
not used the coping mechanism, the surveyor proceeded to 
the next question- leaving the response blank. 

Pakistan 32 4% 4% 0% 0% The data entry forms have one surveyor who did not enter 
any responses for the need questions. As surveyors were 
distributed randomly geographically, considered MAR. 

Turkey 10 2% 0% 2% 2% This assessment was hindered by a lack of available 
surveyors. As a result, some respondents were requested to 
read the survey and enter in their own responses. Some 
skipped questions for unknown reasons. However, there is 
no expectation that the skipping of questions related to 
gender, age, or actual response to the question, had one 
been provided. 
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Percent missing by group Second Colombia 
Survey 

First Mexico Survey 

Female 43% 18% 

Male 40% 20% 

Under 30 years old 40% 17% 

30 to 49 years old 43% 19% 

Over 50 years old 48% 22% 

Table 2.4. Gender and age analysis of missing data for two surveys with the most, potentially non-ignorable, missing data 

 

     
Core question 

Statistic of 
interest 

Analysis Type 
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One 
Do needs, as prioritized by affected persons 
meaningfully differ by age or gender in individual 
studies? 

Prevalence 
difference 

Individual 
Studies 

Two 

Do needs, as prioritized by affected persons 
meaningfully differ by age or gender across studies? 
Can having a larger sample-size help us to identify 
differences we could not in individual studies? 

Prevalence 
difference 

Meta-analysis 
of individual 
participant data 

E
m

e
rg

e
n

c
y
 

E
x
p

e
ri

e
n

c
e

s
 

Three 
Do responses to other assessment questions 
meaningfully differ by age or gender in individual 
studies? 

Prevalence 
difference 

Individual 
Studies 

Four 

Do responses to other assessment questions 
meaningfully differ by age or gender across studies? 
Can having a lager sample-size help us to identify 
differences we could not in individual studies? 

Prevalence 
difference 

Meta-analysis 
of individual 
participant data 

Five 
Do responses to other assessment questions 
meaningfully differ by age or gender, particularly for rare 
responses? 

Prevalence 
ratio 

Meta-analysis 
of individual 
participant data 

Table 2.5. Outline of analyses 
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 Comparisons by Gender Comparisons by Age Group 

Question: Sector 
Priorities 

Top 3 Needs All Needs Sector 
Priorities 

Top 3 
Needs 

All Needs 

Total 
possible 
differences 

55 34 61 82 53 83 

Afghanistan Exact 1 M Diff. 2 M Diff.    

Bangladesh Exact Exact 1 M Diff.    

Burkina 
Faso 

Exact Exact 1 M Diff.    

Cameroon Exact Exact 0 M Diff 0 M Diff 0 M Diff 0 M Diff 

Colombia 1 Exact Exact Exact Exact Exact Exact 

Colombia 2 Exact Exact Exact Exact 1 M Diff. Exact 

Ecuador Exact Exact Exact Exact 1 M Diff. Exact 

El Salvador Exact Exact Exact 1 M Diff. Exact 1 M Diff. 

Mexico 1 1 M Diff 1 M Diff 2 M Diff 1 M Diff. 0 M Diff. 1 M Diff. 

Mexico 2 3 M Diff Exact 1 M Diff Exact 1 M Diff. 0 M Diff. 

Pakistan Exact Exact 1 M Diff    

Total 
Variations 

4 2 8 2 3 2 

% 
Meaningful 
Differences 

7% 6% 13% 2% 6% 2% 

*When comparisons across groups were found to have the same order of priorities, for one of the 
questions (i.e., top three needs are listed as Money, Health, and Water in the same priority order) I 
considered the results to be ‘exactly the same’, even if the frequencies varied slightly between groups. 
** M Diff. stands for meaningful difference as previously defined.  
*** 0 M Diff. means that one or more differences in ordered priorities, but the differences were not large 
enough to meet the definition of meaningful difference. For example, 22% women prioritized health and 
19% water, while 21% of men prioritize water and 18% health. These small differences resulted in a 
priority ranking that was not ‘exactly the same’ but which was not considered meaningfully different.  
Table 2.6. Gender and age differences in reported needs by sector, top needs, and all needs; 
Analysis one: Primary Outcomes in Individual Studies



 

 
 

 

Sectoral Priorities by Gender 

Mexico 1 Mexico 2 

Females (n = 75; 43%) Males (n = 98; 57%) Females (n= 387; 36%) Males (n = 679; 64%) 

Economic 62% Economic 76% Economic 89% Economic 95% 

Health 39% Protection 34% Health 31% Wash 22% 

Protection 31% Health 25% Protection 27% Health 18% 

Wash 20% Wash 24% Wash 20% Protection 14% 

Other 14% Other 14% Education 12% Other 5% 

Education 7% Education 6% Other 4% Education 2% 

Table 2.7. Differences in sectoral priorities by gender; Analysis one: Primary Outcomes in Individual Studies 

 

Top Three Need Priorities by Gender 

Afghanistan Mexico 1 

Females (n = 59; 42%) Males (n = 81; 58%) Females (n= 70; 42%) Males (n = 98; 58%) 

Shelter 80% Shelter 94% Food 40% Food 45% 

Employment 47% Water 53% Health 26% Safety 28% 

Food 37% Employment 43% Shelter 20% Shelter 24% 

Water 25% Food 5% Safety 20% Health 14% 

Table 2.8. Differences in top three needs priorities by gender; Analysis one: Primary Outcomes in Individual Studies 
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All Needs by Gender 

Afghanistan Bangladesh 

Females (n = 59; 42%) Males (n = 81; 58%) Females (n= 132; 59%) Males (n = 92; 41%) 

Shelter 80% Shelter 95% Money 72% Money 74% 

Sanitation 53% Water 64% NFI 72% NFI 59% 

Employment 51% Sanitation 58% Food 49% Food 57% 

Money 42% Employment 49% Sanitation 34% Sanitation 42% 

Food 39% Education 30% Employment 22% Water 29% 

Water 39% Money 14% Water 17% Employment 12% 

Education 24% Food 6%     

Burkina Faso Mexico 1 

Females (n = 173; 55%) Males (n = 139; 45%) Females (n= 74; 43%) Males (n = 98; 57%) 

Food 98% Food 95% Health 39% Food 45% 

Shelter 79% Shelter 75% Money 38% Money 35% 

Water 79% Water 73% Food 32% Shelter 29% 

NFI 23% Money 25% Safety 28% Safety 26% 

Money 10% NFI 21% NFI 24% Health 26% 

Health 6% Health 9% Shelter 20% NFI 22% 

Mexico 2 Pakistan 

Females (n = 387; 36%) Males (n = 679; 64%) Females (n= 40; 20%) Males (n = 158; 80%) 

Food 68% Food 73% Shelter 60% Shelter 73% 

Money 53% Money 57% Money 53% Money 57% 

Shelter 50% Shelter 55% Food 48% Food 54% 

Employment 45% Employment 50% Water 30% Water 22% 

Health 31% NFI 23% Agriculture 28% Employment 22% 

NFI 20% Health 18% Health 28% Health 16% 

Table 2.9. Differences in all needs by gender; Analysis one: Primary Outcomes in Individual Studies 
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Sectoral Priorities by Age Group 

El Salvador Mexico 1 

Young (n = 20; 40%) Middle (n = 30; 60%) Young (n= 75; 45%) Middle (n = 93; 55%) 

Other 90% Economic 77% Economic 69% Economic 69% 

Economic 80% Protection 73% Health 38% Protection 33% 

Protection 65% Other 50% Protection 35% Health 24% 

Health 35% Health 33% Wash 25% Wash 24% 

Education 25% Education 27% Other 13% Other 13% 

    Education 7% Education 5% 

Table 2.10. Differences in sectoral priorities by age group; Analysis one: Primary Outcomes in Individual Studies 

 

Top Three Need Priorities by Age Group 

Colombia 2 

Young (n = 411; 62%) Middle (n = 222; 33%) Older (n= 30; 5%) 

Employment 71% Employment 64% Employment 73% 

Food 36% Food 42% Shelter 40% 

Money 34% Money 36% Money 37% 

Ecuador 

Young (n = 323; 50%) Middle (n = 280; 44%) Older (n= 38; 6%) 

Food 72% Food 68% Food 61% 

Money 41% Employment 43% Employment 39% 

Employment 35% Money 43% Shelter 39% 

Mexico 2 

Young (n = 446; 41%) Middle (n = 508; 47%) Older (n= 126; 12%) 

Food 72% Food 66% Food 61% 

Shelter 41% Shelter 44% Employment 37% 

Money 35% Money 33% Shelter 33% 

Table 2.11. Differences in top three needs by age group; Analysis one: Primary Outcomes in Individual Studies 
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All Needs by Age Group 

El Salvador Mexico 1 

Young (n = 20; 40%) Middle (n = 30; 60%) Young (n= 75; 45%) Middle (n = 93; 55%) 

Other 90% Money 70% Money 39% Food 40% 

Money 65% Legal Aid 67% Health 39% Money 33% 

Psychosocial 45% Other 50% Food 37% Safety 28% 

Legal Aid 40% Psychosocial 43% Safety 27% Health 25% 

Food 40% Health 33% Shelter 27% Shelter 22% 

NFI 40% NFI 30%     

Health 35% Food 27%     

Table 2.12. Differences in all needs by age group; Analysis one: Primary Outcomes in Individual Studies 
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 Comparison Group 

Female vs 
Male 

Young vs 
Middle 

Middle vs 
Older 

Young vs 
Older 

Survey Question Response Prevalence Difference 

Needs by sector 

Economic - 0.9%  0.3% - 0.1%  0.3% 

Education 2.8%^  - 1.7%  4.0%*  1.8% 

Health 2.8%*^  - 0.1% - 5.7%  - 4.5% 

Wash 
(water/sanitation) 

- 1.6% 4.3%^ - 8.0%^  3.3% 

Protection 1.5%^  - 1.3%  - 0.4%  - 2.4% 

Other - 0.1%  - 0.1%  - 0.5%  - 0.2% 

Select your top two 
or three needs 

Shelter - 1.5%^  0.3%  - 0.7% 0.5%^ 

Food 0.5%^  2.9%*  1.6%  6.1%* 

Education 0.9%^  - 1.0%  2.3%  1.5% 

Agriculture 6.0%^       

Non-food items 0.4%  2.7%*  - 1.5%  - 0.9% 

Transportation         

Health 4.8%*^  - 0.1%  - 4.6%  - 5.7% 

Employment 0.0%  0.6%  - 3.0%  - 2.5% 

Money - 0.8%6  - 1.0%  5.9%  6.8%* 

Water - 3.8%^  - 0.5%  3.7%  0.4% 

Sanitation - 0.9%  - 0.1%  - 1.7%  - 2.0% 

Legal aid - 0.9%  - 0.3%  1.3%  0.9% 

Psychosocial aid 0.5%       

Safety 1.0%^  - 0.4%  0.1%  0.0% 

Women's needs 0.4%  0.1%  - 0.2%  - 0.1% 

LGBTQ needs 0.2%  0.2%  - 0.5%  0.0% 

Other - 0.2%  - 0.1%  - 0.9%  - 0.8% 

List all needs 

Shelter - 2.7%  3.2%  - 6.9% - 3.4%^ 

Food 0.4%^  0.4%  - 0.4%  2.2% 

Education 2.8%^  - 1.7%  4.0%*  1.8% 

Agriculture 6.0%^       

Non-food items 2.2%  1.6%  - 0.8%  - 3.0% 

Transportation 
       

Health 4.9%*  0.5% - 7.8%^  - 6.0% 

Employment - 1.0%^  - 0.5%  0.9%  1.1% 

Money - 0.7%^  0.5%  4.1%  5.7% 

Water - 2.2%^  - 1.4%  5.3%  2.5% 

Sanitation - 1.8%  - 3.4%  - 0.1%  - 3.5% 
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Legal aid 1.4% - 1.0%^  3.8%  1.5% 

Psychosocial aid 1.5%       

Safety - 0.6%  - 1.0%  - 4.0%  - 1.2% 

Women's needs 3.7%*  0.1%  - 0.2%  1.2% 

LGBTQ needs 0.9%*  0.1%  - 0.7%  0.9% 

Other 0.0%       

 

Table 2.13. Primary outcomes meta-analysis of 
prevalence differences  

The number in each cell is the prevalence different 
estimate, represented as a percentage. 10% difference 
was defined as a meaningful difference.   

 

 

 

 

 

 

 

 Comparison Groups 

Categorization Female 
vs Male 

Young vs 
Middle 

Middle 
vs Older 

Young 
vs Older 

Fewer than three studies, not 
analyzed 

2 7 7 7 

Heterogeneity >60 17 2 2 2 

45% 6% 6% 6% 

No meaningful differences 
identified (the point estimate was 
not meaningful, as defined) 

38 33 33 33 

100% 100% 100% 100% 

Meaningful differences identified 
(the point estimate met the 
definition of meaningful) 

0 0 0 0 

0% 0% 0% 0% 

Table 2.14. Summary findings: primary outcomes meta-analysis of prevalence differences

Table 2.13 Legend 

* 95% confidence intervals do not 
include zero – statistically significant 

^ Heterogeneity I2>60, results may not 
be stable across studies 

 Fewer than three studies, not analyzed 

 No meaningful difference  

 Meaningful difference  



 

 
 

 
 

Female vs Male Young vs Middle Middle vs Older Young vs Older 

Questions # Response/ 
study pairs* 

# >10%  # Response/ 
study pairs* 

# >10%  # Response/ 
study pairs* 

# >10% # Response/ 
study pairs* 

# >10%  

5. Transit 35 2 30 0 30 4 30 6 

6. Vulnerabilities   33 8 16 0 16 3 20 6 

7. Living 49 7 34 2 34 9 38 11 

8. Coping 38 12 28 5 28 10 33 19 

9 - 11. Health + 
ill 

14 3 6 0 6 2 6 2 

12. Health 
barriers 

49 3 38 3 38 9 39 8 

13. Risks 53 2 51 4 51 6 51 4 

14-15. Social 
media & mobile 

13 6 11 1 11 5 12 4 

16. 
Unaccompanied 
minors 

8 1 6 1 7 2 7 1 

17-18. WASH 18 4 12 1 12 2 14 3 

19. Assistance 7 3 6 2 6 2 6 5 

TOTAL 317 16% 238 8% 239 23% 256 27% 

* This number is calculated by combining the number of response options and studies with that response option. For example, question number 
five, about transit, had five response options, all five were asked in seven different studies which recorded gender- so there were 35 
response/study possibilities for there to be an observed difference between genders.  

Each of the emergency experience questions and responses was grouped by theme. The numbers in the first column allude to the question 
numbers in Table 2. 

Orange coloring represents questions and comparison groups that had more frequent, higher, prevalence differences 

Table 2.15. Emergency experiences in individual studies, frequency of prevalence differences > 10% 
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Comparison Group 

Female 
vs Male 

Young 
vs 

Middle 

Middle 
vs 

Older 

Young 
vs 

Older 

Survey Question Response Prevalence Difference 

What are your [movement] 
plans for this month? 

Return home - 0.1% - 1.2% - 2.3% - 3.2%* 

Stay here 0.3%^ - 0.2%^ - 5.3% - 5.8%^ 

Transit to a new location - 2.5%^ 3.1%^ 6.4%* 9.6%*^ 

I don't know 1.4%^ 0.0% 0.1% 0.5% 

Other 0.0% - 0.1% 0.2% 0.0% 

Do you have any of the 
following vulnerable household 
members with you? 

Pregnant 2.7% 0.3% 3.3%* 3.7% 

Lactating 0.8%^ 3.9% 1.6% 4.7% 

Disabled 
(mental/physical) 

0.5% - 1.8% - 1.8% - 2.3% 

Chronic health 5.1%* - 2.1% - 1.3% - 3.4% 

Elderly - 2.1%^    

Wounded 
    

None - 5.5%^ - 0.9% - 0.2% 0.4%^ 

Where do you sleep, or have 
you slept in the past three 
days? 

Host family 0.8% - 0.7% - 5.6%* - 5.4%* 

Renting 2.6%^ - 1.4% 11.0%* 8.1% 

Public space - 5.9%^    

Displacement camp 1.7%^ - 0.4% - 2.1% - 2.9%* 

Organized shelter 0.6% 0.1% - 0.2% 0.0% 

Street - 4.7%^ - 0.5% - 2.0% - 3.0% 

Other 0.0% 0.5% - 3.1% - 3.0% 

In the last seven days has 
your family used any of the 
following coping strategies? 

Less preferred food 1.2% - 1.2%^ 7.5%* 6.3% 

Borrow food 2.5% 0.1% 8.8% 6.8%^ 

Smaller portions - 3.3%^ 0.2% 0.9% 1.8%^ 

Restrict adults, feed 
children 

- 3.1%^ - 1.8%^ 9.5%^ 8.7%^ 

Reduce number of 
meals 

- 2.0%^ - 0.6% 0.8% - 2.2% 

Beg - 12.0%*^ 5.3%^ - 1.2% 4.8%^ 

Skip meals - 3.9%^ 4.7% 4.7%^ 9.0%^ 

Have you and your family 
been able to access health 
care as needed? Yes 

5.8% - 2.0% 0.6% - 1.6% 

Are there are barriers to 
people like you accessing 
healthcare in this location, if 
so, what are they? 

Cost 0.1% - 1.0% 4.1% 3.3% 

Discrimination - 0.3% 5.5%^ - 3.7% - 0.1% 

Lack of drugs 0.2% - 1.8% 0.9% - 1.7% 

Lack of staff 0.2% - 0.8% 0.1% 0.0% 
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Lack of security 
    

Lack of equipment 0.6% - 1.7%* 1.4% 0.2% 

I don't know 0.0%    

Other 0.0% 0.3% 0.4% 1.5% 

None - 1.3% - 2.6% - 4.5% - 5.2% 

What kinds of risks have you 
faced [during this emergency]? 

Theft - 6.2%* - 5.6% 1.2% - 3.4% 

Threats 3.8%* - 3.0%^ 0.8% - 2.1% 

Extortion - 3.8%* - 1.5%^ 5.2% 3.4%^ 

Sexual 
harassment/violence 

    

Crime 0.2% - 0.2% 1.2% 0.5% 

Physical violence - 0.4%^ - 1.2%^ 2.5% 3.1% 

Discrimination 3.6%* 0.8% - 2.5% - 1.2% 

Deportation 2.4% 0.4% 1.9% 2.8% 

Kidnapping - 0.3%^ 0.2% 3.2%^ 3.0%^ 

Accidents - 1.1%^ 1.1% - 0.7% - 0.1% 

Trafficking 2.4%* 0.2% - 0.3% - 0.5% 

Other 0.5% - 2.0% - 3.6% - 4.7%* 

None 1.7% 0.1% - 0.3% - 1.3% 

Do you use social media to get 
information? Yes 

2.7%^ 2.7%^ 13.5%^ 6.3%* 

In the last two weeks, has 
anyone in your family suffered 
from a cough? Yes 

- 2.5%    

In the last two weeks, has 
anyone in your family suffered 
from diarrhea? Yes 

- 2.1%    

Are you aware of any 
unaccompanied minors 
[affected by this emergency]? Yes 

- 1.0% 1.7% - 2.5% - 0.9% 

Have you received any 
emergency assistance? Yes 

3.2%^ - 3.2% - 6.4%^ - 8.4%^ 

Do you have a cell phone? Yes 1.9%^ - 4.7%* 8.8%* 3.2% 

Do you have access to enough 
water where you are living? Yes 

5.4%* 0.4%^ - 1.3% - 0.2% 

Do you have access to a toilet 
where you are living? Yes 

4.1%^ - 2.1%^ 3.3% 0.9% 

 

Table 2.16. Emergency experiences meta-analysis of 
prevalence differences  

 

 

 

 

Table 2.17 Legend 

* 95% confidence intervals do not 
include zero 

^ Heterogeneity I2>60 

 Fewer than three studies, not analyzed 

 No meaningful difference  

 Meaningful difference  
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 Comparison Groups 

Categorization Female 
vs Male 

Young vs 
Middle 

Middle 
vs Older 

Young 
vs Older 

Less than three studies, not 
analyzed 

3 8 8 8 

Heterogeneity >60 23 12 5 12 

43% 24% 10% 24% 

No meaningful differences 
identified (the point estimate was 
not meaningful, as defined) 

53 49 47 48 

98% 100% 96% 98% 

Meaningful differences identified 
(the point estimate met the 
definition of meaningful) 

1 0 2 1 

2% 0% 4% 2% 

Table 2.17. Summary findings: emergency experiences meta-analysis of prevalence differences 
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 Comparison Group 

Female vs 
Male 

Young vs 
Middle 

Middle vs 
Older 

Young vs 
Older 

Survey Question Response Prevalence Ratio 

What are your 
[movement] plans for this 
month? 

Return home  0.922  0.794*  0.716  0.560* 

Stay here  1.014 0.973^ 0.882^ 0.840^ 

Transit to a new 
location 

 0.950 1.057^  1.111 1.142^ 

I don't know  1.45  1.055  0.712  0.768 

Other  1.78*  0.753  0.674  0.510 

Do you have any of the 
following vulnerable 
household members with 
you? 

Pregnant 1.413^  0.980  2.422  1.826 

Lactating 1.294^ 1.594^  1.212  1.363 

Disabled 
(mental/physical) 

 1.176  0.687*  0.847  0.666 

Chronic health 1.901*  0.754  0.754  0.527 

Elderly  0.934       

Wounded         

None 0.923  0.988 1.009^ 0.980^ 

Where do you sleep, or 
have you slept in the past 
three days? 

Host family  1.080 0.993  0.638*  0.682* 

Renting 1.065^  0.965  1.270*  1.213 

Public space  0.359*       

Displacement camp 1.291^  0.829  0.666  0.614 

Organized shelter  1.057  1.063  0.967  1.030 

Street  0.525* 0.834^  0.847 0.580^ 

Other  0.970  1.000 0.336* 0.392*^ 

In the last seven days 
has your family used any 
of the following coping 
strategies? 

Less preferred food  1.012 0.979^  1.104*  1.081 

Borrow food  1.055  1.002  1.101 1.138^ 

Smaller portions 0.944^  1.005  1.005  1.021 

Restrict adults, feed 
children 

0.764^ 0.944^ 1.288^ 1.233^ 

Reduce number of 
meals 

0.964^  0.988  1.013  0.952 

Beg  0.680* 1.202^  0.980  1.097 

Skip meals  0.891  1.149 1.075^ 1.262^ 

Have you and your family 
been able to access 
health care as needed? Yes 

1.117^  0.971  0.999  0.962 

Are there are barriers to 
people like you accessing 
healthcare in this 
location, if so, what are 
they? 

Cost  1.002  0.990  1.038  1.030 

Discrimination  1.012  1.26*  0.776*  0.978 

Lack of drugs  0.891  0.417*  0.809  0.303* 

Lack of staff  1.014  0.653  0.602  0.424* 

Lack of security         

Lack of equipment  1.248  0.485*  0.899  0.437 
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I don't know  0.870       

Other  1.117  0.979  0.897  0.878 

None  0.953  0.924  0.852*  0.836* 

What kinds of risks have 
you faced [during this 
emergency]? 

Theft  0.829*  0.838  0.942  0.874 

Threats  1.331  0.761  0.922  0.826 

Extortion  0.789  0.846  1.447*  1.030 

Sexual 
harassment/violence 

        

Crime  1.227  0.820  0.892  0.921 

Physical violence  0.830  0.914  1.000  1.057 

Discrimination  1.836*  1.215  0.704  0.874 

Deportation  1.314*  1.017  1.392  1.406 

Kidnapping 0.801^  1.019  1.480*  1.488* 

Accidents  0.872  0.989  0.999  0.996 

Trafficking  1.816*  0.889  1.020  0.935 

Other  1.088  0.785  0.730*  0.614 

None  1.061  1.010  0.989  1.030 

Do you use social media 
to get information? Yes 

1.003 1.029^ 1.188*^ 1.231*^ 

In the last two weeks, has 
anyone in your family 
suffered from a cough? Yes 

 0.945       

In the last two weeks, has 
anyone in your family 
suffered from diarrhea? Yes 

 0.951       

Are you aware of any 
unaccompanied minors 
[affected by this 
emergency]? Yes 

 0.888  1.124  0.752  0.852 

Have you received any 
emergency assistance? Yes 

1.119^  0.907  0.867 0.811^ 

Do you have a cell 
phone? Yes 

1.024^  0.941*  1.118*  1.046 

Do you have access to 
enough water where you 
are living? Yes 

 1.078* 1.014^  0.986  0.988 

Do you have access to a 
toilet where you are 
living? Yes 

1.057^ 0.975^  1.038  1.003 

 

Table 2.18. Emergency experiences meta-analysis of 
prevalence ratios 

 

 

 

 

Table 2.19 Legend 

* 95% confidence intervals do not 
include one 

^ Heterogeneity I2>60 

 Fewer than three studies, not analyzed 

 No meaningful difference  

 Meaningful difference  
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 Comparison Groups 

Categorization Female 
vs Male 

Young vs 
Middle 

Middle 
vs Older 

Young 
vs Older 

Less than three studies, not 
analyzed 

3 8 8 8 

Heterogeneity >60  14 10 6 10 

26% 20% 12% 20% 

No meaningful differences 
identified (the point estimate was 
not meaningful, as defined) 

53 47 47 45 

98% 96% 96% 92% 

Meaningful differences identified 
(the point estimate met the 
definition of meaningful) 

1 2 2 4 

2% 4% 4% 8% 

Table 2.19. Summary findings: emergency experiences meta-analysis of prevalence ratios  

 

  Characteristics   
Timeline Intensity Scale 
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Usually, the period directly 
following a rapid onset event 
(earthquake) or a new, extreme 
peak in a slow onset event 
(conflict escalation causes 
massive population displacement). 

Extreme chaos, the primary goal 
is to prevent death and reduce 
suffering; most affected persons 
do not have access to most of 
their basic survival needs (water, 
food, shelter, etc.). 

Large enough to overwhelm all 
local capacity to effectively 
respond 
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Once most population movement 
has calmed down, people are 
beginning to have locations where 
they normally sleep, acquire food, 
and access other basic needs like 
healthcare and water. 

Intense, but managed, systems for 
assistance and crisis management 
are in place, affected persons 
generally know how to access 
what they most need, and are able 
to meet their daily basic survival 
needs; dignity becomes a larger 
focus in this stage, rather than 
survival, which is now at less of a 
risk. 

Scale may grow or diminish, but 
local capacity + humanitarian 
assistance increasing, and is (or 
approaching) sufficient to avoid 
wide-scale death/suffering. 
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Displacement/emergency has 
become 'normalized', people have 
been living in this setting long 
enough that the crisis itself is now 
status quo. Displacement camps 
become long-term settlements, or 
people feel safe enough that they 
begin to return home, or rebuild, 
en masse. 

There are still many needs in this 
phase, but outside of unique 
threats (disease outbreak in a 
camp, or spike of communal 
violence) - mortality rates are no 
longer at emergency levels; 
development standards and 
quality of life are often very poor, 
but the immediate emergency 
situation is calming or passed. 

Scale is stable or diminishing 

Table 3.1. Generalized characteristics of emergency phases 
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Sectors 
Common expected outcomes 

within the sector 
Common emergency programs 

implemented for this sector 

Food Security 
  

 

- Improved food security scores 

- Decrease in negative coping 
mechanisms 

- Improved agricultural output 

- Food vouchers 

- Food baskets  

- Unconditional cash 

- Agricultural inputs 

- Conditional cash grants 
 

Shelter 
    

 
- Access to shelter - Rent vouchers 

 
- Safety - Unconditional cash 

 
- Access to household items - Conditional cash grants 

 
- Access to winter goods - Winterization 

 

 
- Shelter materials 

Cash 
    

 
- Access to basic goods - Vouchers 

 
- Access to healthcare - Conditional cash grants 

 
- Access to education - Unconditional cash 

 
- Access to transport 

 

Health 
    

 

- Mortality rates 

- Illness rates 

- Immunization rates 

-Facility utilization rates 

- Curative health services (Primary 
healthcare) 

- Preventative health services 
(immunization, supplementation, 
prenatal care) 

 

 
- Establish/equip community health 
workers (health/ hygiene promotion 
and education) 

 

 
- Emergency transport 

Reproductive health 
  

 
- Maternal mortality rates - Contraceptive provision 

 

- Access to family planning services - Emergency Obstetric Care 

- Skilled birth attendants 

 
- Skill birth attendant rates - Clean delivery kits 

 
- Access to EmOC - Abortion/post abortion care 

Mental health 
  

 
- Improved functioning - Group psychosocial support 

 

- Decrease in PTSD/ depression 
symptoms 

- Individual mental health treatment 
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Nutrition 
    

 

- Rates of screening 
- Malnutrition recovery rates 

- Active child malnutrition screening 

 

 
- In-patient treatment of severe acute 
malnutrition 

 

 
- Out-patient treatment of severe and 
moderate acute malnutrition 

Water & Sanitation 
  

 

- Water/fecal-borne illness rates - Provision of safe water 

- Provision of safe sanitation 

 

- Sanitation and hygiene usage rates - Hygiene promotion 

- Malaria and pest control 

 

- Household water testing 

- Liters/persons/day rates of water 
provision 

- Environmental health distributions 
(hygiene kits, menstrual kits, water 
purification/storage kits, latrine kits, 
bed nets etc.) 

Protection 
    

 

- Rates of assisted registrations/ 
cases with positive outcomes 

- At-risk case management (legal, 
registration, asylum, identification) 

 

- Improved awareness of rights and 
services 

- Information provision (rights, 
services, etc.) 

Women's Protection 
  

 

- Improved functioning/ reduction of 
PTSD/depression symptoms 

- Uptake of positive coping 
mechanisms 

- Comprehensive clinical care for 
survivors of sexual assault 

- Women's safe spaces (including 
group psychosocial support) 

 

- Rates of comprehensive care 
provided 

- Individual counseling and case 
management 

 

 
- Gender-based violence risk 
reduction activities 

Child Protection 
  

 

- Family reunification 

- Care of unaccompanied minors 

- Case management for at-risk or 
unaccompanied minors 

- Child friendly spaces 

   

 

- Improved functioning/ reduction of 
PTSD symptoms 

- Psychosocial activities for children 

 

- Uptake of positive coping 
mechanisms 

- Community mobilization for child 
protection 

Education 
    

 

- Improved functioning 

- Reduction of PTSD/ depression 
scores 

- Emergency education (safe healing 
and learning centers) 

 

- Improved literacy/numeracy/social-
emotional learning score 

 

Table 3.2. List of common outcomes and acute emergency interventions, by sector 
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Figure 3.1. Relationship between specific and overall outcomes 



 

 
 

 
 

Criteria 
theme Search Terms 
Location Afghanistan OR Angola OR Azerbaijan OR Bangladesh OR Bolivia OR Burkina Faso OR Burundi OR Cameroon OR 

Central African Republic OR Chad OR Chechnya OR Colombia OR Congo OR Cote d'Ivoire OR Korea OR Djibouti OR 
Dominica OR East Timor OR Ecuador, OR El Salvador OR Eritrea OR Ethiopia OR Fiji OR Georgia OR Greece OR 
Guatemala OR Guinea OR Haiti OR Honduras OR Indonesia OR Iran OR Iraq OR Jordan OR Kenya OR Kyrgyzstan 
OR Lebanon OR Lesotho OR Liberia OR Libya OR Madagascar OR Malawi OR Mali OR Mauritania OR Mozambique 
OR Myanmar OR Nepal OR Nicaragua OR Niger OR Nigeria OR Palestine OR Pakistan OR Peru OR Philippines OR 
Poland OR Rwanda OR Sierra Leone OR Somalia OR South Sudan OR Sri Lanka OR Sudan OR Swaziland OR Syria 
OR Tanzania OR Tajikistan OR Uganda OR Ukraine OR Venezuela OR Yemen OR Zambia OR Zimbabwe 

Context humanitarian emergency OR emergency response* OR emergency relief OR emergency aid OR emergencies OR 
humanitarian OR disaster* OR Relief Work OR rescue work OR emergency responders  

Study design randomized controlled trial OR controlled clinical trial OR cross-sectional stud* OR case-control stud* OR cohort stud* 
OR pilot stud* OR ("quasi-experiment*" or quasiexperiment* or "quasi random*" or quasirandom* or "quasi control*" or 
quasicontrol*) OR ((quasi* or experimental) adj3 (method* or study or trial or design*)) OR impact measurement OR 
impact evaluation OR impact assessment OR observational OR counterfactual OR systematic review OR causal 

Topic Project* OR Intervention* OR Program* 

Table 3.3. Search terms. Note the AND operator was used between the Location, Context, Study Design, and Topic terms 
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Sector Academic databases Grey literature sources 
Multi-sector Academic Search Complete, 

Web of Science 
Active Learning Network for Accountability and Performance in Humanitarian 
Action, Australian Emergency Management Library, Campbell Collaboration, 
Center for Evidence-Based Practice, Evidence Aid, Harvard Humanitarian 
Initiative, International Initiative for Impact Evaluation 

Health MEDLINE Ovid, Embase Health in Humanitarian Crises Center 

Economic Econlit   

Social science Socindex   

Table 3.4. List of sources by type  
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All Included studies     
Citation Full citation 

Description of emergency Details of the cause of the acute emergency and how lives were affected 

  Location Specific (town, camp, etc.) location where the intervention/study 
occurred 

  Acute emergency timeline Dates of the acute emergency (date alpha is the first day 300,000 were 
expected to have been affected; date beta is three months later) 

  Number of people affected Number of people expected to have been affected by the emergency 

Intervention description Details of the intervention 

  Intervention sector Humanitarian sector under which the intervention would fall 

  Intervention timeline Dates of the intervention under study 

  Intervention expected 
outcome 

Both general outcomes expected from the intervention, as well as the 
outcomes measured by the study 

Study Design Details of study methodology 

  Comparison group Explanation of the comparison group and any methods used to 
improve comparability 

  Measured effect(s) Outcomes studied 

  Findings Summarized findings of effect 

  Study timeline Dates of the study 

Notes Notes on any uncertainties or discrepancies of the information listed above. 

Table 3.5. Information Extracted  
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Studies that met all criteria Studies that nearly met all criteria 

    Children with PTSD - 2004 
Sri Lanka Tsunami 

Community mental health- 
2015 Nepal Earthquake 

Cash for winterization - 2012 
Syrians in Lebanon 

Child-friendly spaces - 2012 
Congolese in Uganda 

Citation Catani C, Kohiladevy M, Ruf 
M, et al. Treating children 
traumatized by war and 
Tsunami: a comparison 
between exposure therapy 
and meditation-relaxation in 
North-East Sri Lanka. BMC 
Psychiatry. 
2009;9(100968559):22. 

Welton-Mitchell C, James LE, 
Khanal SN, et al. An integrated 
approach to mental health and 
disaster preparedness: A cluster 
comparison with earthquake 
affected communities in Nepal 
17 Psychology and Cognitive 
Sciences 1701 Psychology. BMC 
Psychiatry [electronic article]. 
2018;18(1). 

Lehmann C, Masterson D. 
Emergency Economies: The 
Impact of Cash Assistance in 
Lebanon. 2014. 

Metzler J, Diaconu K, Hermosilla 
S, et al. Short- and longer-term 
impacts of Child Friendly Space 
Interventions in Rwamwanja 
Refugee Settlement, Uganda. J. 
Child Psychol. Psychiatry. 
2019;60(11):1152–1163. 

Description of 
emergency 

On December 26, 2004, the 
Indian Ocean tsunami hit Sri 
Lanka killing approximately 
30,000 people, with over 
880,000 people displaced. 

A 7.8 earthquake hit in Nepal 
killing nearly 9000 people and 
destroying over 600,000 homes. 

Syrians fled the war (which 
began in 2011) into Lebanon, 
seeking refuge. 

The M23 rebels in DRC were in 
conflict with the government and 
many people displaced as a 
result. Over 100,000 went to 
Uganda, where a previously 
closed old refugee camp was re-
opened in April 2012 to 
accommodate them. 

  Location Two refugee camps in the 
village Manadkadu in the 
Vadamarachchi region in 
northern Sri Lanka. 

Two communities in Bhaktapur 
district, Nepal: 1) 
Changunarayan Municipality, 
Ward no. 2; Chhaling area and 
2) Mahamanjushree Municipality, 
ward no. 3; Tathali (Sudol and 
Nemaphuki) area - both were 
heavily damaged in the 
earthquake. 

All villages in Lebanon with an 
elevation between 450 and 550 
meters. Ranged from Akkar in 
the north to Bint Jbeil in the 
south. 

Rwamwanja Refugee Settlement 
in southwestern Uganda. 

  Acute 
emergency 
timeline 

December 26, 2004, until 
March 26th 2005 

April 25, 2015 - July 25, 2015 Feb 20, 2013, is the first day 
that there were over 300,000 
Syrian refugees in Lebanon. 

The camps technically opened in 
April 2012, however the study 
occurred in locations that were 
'currently settling' meaning 
focused on newly arrived IDPs in 
September/October 2012. 

1
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  Number of 
people 
affected 

Over 880,000 people were 
displaced. 

8 million By the time of the intervention, 
there were over 800,000 Syrian 
refugees in Lebanon 

Over 1 million affected by M23 in 
2012, over 500,000 displaced 
between April 2012 and Nov 
2012. 

Intervention 
description 

Two interventions were 
tested, both consisted of six 
60–90-minute sessions. The 
first intervention 'Kidnet' 
consists of one-on-one 
meetings with a trained 
counselor where the child is 
supported to tell their 
biography, which is recorded 
by the counselor, and read 
back/updated at each 
session, including intentional 
work to support processing of 
the traumatic events therein. 
The second intervention, 
'Med-relax' which is entirely 
focused on breathing and 
meditation activities, teaching 
the child to do them, 
completing them during the 
session, and then 
encouraging them to practice 
them at home for one hour a 
day, no discussion of 
experiences of trauma is 
highlighted. 

A three-day group intervention 
where community members 
share personal experiences, 
offer peer support, learn about 
coping mechanisms, and 
disaster preparedness. 

Cash program embedded in a 
larger winterization program 
(NFI: shelter tools, blankets, 
clothing, stoves, fuel) 
implemented by a consortium. 
The cash program assisted 
87,700 Syrian refugee families 
in Lebanon. Over the 
intervention period, families 
received a total of 575 USD 
which was based on the cost of 
a heating stove and fuel for the 
time period. All refugees who 
met demographic criteria set by 
WFP for food assistance and 
who were residing in villages 
that had an elevation of 500 
meters or above, were eligible. 
There were no restrictions on 
how the cash was used.  

Eight child friendly spaces (CFS) 
that were geographically 
dispersed and run by two different 
INGOs were established. The 
CFS were open five day a week 
and offered four-hour sessions 
including art, singing, sports, 
games, and basic literacy and 
numeracy activities.  

  Intervention 
sector 

Health (mental) Health (mental) Shelter and Cash Child protection 

  Intervention 
timeline 

The intervention took two 
weeks and occurred following 
the initial allocation which 
occurred in mid-January. 
While exact dates are not 
given, it is assumed the 
intervention occurred in 
January/February. 

July 15, 2015 - Aug 15, 2015 November 2013 - March 2014 Nov 2012- end 2013 
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  Intervention 
expected 
outcome 

Reduction of PTSD 
symptoms among 
children/youth. 

Improved mental health Stated goal of the program was 
to help beneficiaries stay warm, 
dry, and healthy during the 
winter months. 

Mental health and psychosocial 
wellbeing 

Study Design Randomized treatment 
comparison (no pure control 
group) with 8–14-year-olds 
who were diagnosed with 
PTSD and living in a 
temporary displacement 
camp directly after the 
tsunami. 

Stepped-wedge design - with a 
waitlist control. 

Regression Discontinuity based 
on altitude of residence (450-
499 meters vs 500-550 meters). 
633 households in the treatment 
group, 727 in the control group. 

Longitudinal study - self-selected 
to intervention or non-intervention. 
No advanced means (propensity 
score matching, inverse 
probability weighting, instrumental 
variables, interrupted time series) 
of bias control was utilized 

  Comparison 
group 

It was deemed unethical to 
have a waitlisted control, or a 
full control group, thus two 
treatments were compared, 
including all children to 
qualified to participate. There 
were 31 children total in the 
study. 

Of the two locations included, 
one was chosen at random to 
receive the intervention first, and 
then two weeks later the other 
received the intervention. With 
measurements for both groups at 
T1 (pre intervention), T2 (post 
intervention in location 1, pre 
intervention in location 2), T3 
(post-intervention in location 2) 

Included Syrian refugees in 
Lebanon who met the 
demographic criteria of WFP to 
receive assistance, but who 
lived in villages with an 
elevation below 500 meters. 
Controls all lived at between 
450 and 499 meters. Treatment 
all lived at 500 to 550 meters 

Children between the ages of 6 
and 12 were assessed by 
caregiver interviews. Their 
participation in the intervention (or 
lack thereof) was based on 
response by caregiver. 

  Measured 
effect(s) 

PTSD symptom severity 
score (using UCLA PTSD 
Index for DSM-IV) 

Depression symptoms, PTSD 
symptoms, social cohesion, and 
help seeking;  

Ownership of winter items, 
reported access to sufficient 
heating supplies, reduction of 
negative coping strategies. 

Measured outcomes included: 
Reduction in protection concerns; 
Reduction in caregiver stresses; 
Increase in psychosocial 
wellbeing; Increase in 
developmental assets; Increase in 
knowledge of child protection 
resources; Reduction in perceived 
barriers to accessing CP 
resources; Reduction in perceived 
barriers to using known reporting 
mechanisms. 
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  Findings The effect (Cohen’s D) size 
for the KIDNET group was 
1.76 (CI 0.9–2.5) at post-test 
and 1.96 (CI 1.1–2.8) at 6-
months follow-up. The effect 
sizes for MED-RELAX were 
1.83 (CI 0.9–2.6) and 2.20 
(CI 1.2–3.0). No statically 
significant difference was 
found between the two 
interventions. 

Increased disaster preparedness 
(b = 0.75, p < .0001), decreased 
depression (b = -0.26, p < .001), 
and PTSD (b = -0.27, p < .001) 
related symptoms and increased 
social cohesion (b = 0.80, p 
< .01), In addition there were 
increases in mental health help-
seeking (b = 0.76, p < .05), and 
disaster-related help-seeking (b 
= 0.69, p < .05), also increased.  

Treatment households were 
found to be more likely to own a 
heater (effect size not reported, 
p<.001), spent $6 (p<.001) 
more per month on heating fuel 
and $4 more on clothing 
(p<.01). Treatment households 
were also less likely (45% of 
households) than control 
households (67% of 
households) to report that 
heating supplies were often not 
sufficient to stay warm (p<.001). 
In addition, the treatment group 
reported less frequent use of 
negative coping strategies 
(point estimates not reported, 
but p-values all reported 
below .05) including: relying on 
less preferred/less expensive 
food; reduced the number of 
meals; reduce portion size; 
having children work; 
undertaking risky work; and 
selling positive assets. 

CFS attendance increased 
caregiver-reported developmental 
assets (b = 2.517, p < .001, 
Cohen’s d = .231) and better 
psychosocial wellbeing (b = 2.093, 
p < .001, Cohen’s d = .347). 

  Study 
timeline 

Initial assessment occurred 
the week of Jan 14, 2005, 
exact end date is not given, 
but said to be 6 months after 
end of treatment, so assumed 
to have been in August 2005 

June - September 2015 Households surveyed in April- 
May 2014. 

Baseline Oct-Nov 2012, Endline 
3-6 months later based on phased 
start of activities 

Notes Clear that it was possible only 
because of an intervention 
that had already 
occurred/was ongoing in the 
affected location. 

  The timeline for this study falls 
just outside of the definition for 
acute emergency, but elements 
of the context make a strong 
argument that the emergency 
was still at the acute phase 
during this intervention. 

Not fully includable due to bias 
control methods, but the timeline 
and set up are of interest 

Table 3.6. Characteristics of studies   
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Sectors 
Common expected outcomes 

within the sector 
Common emergency programs 

implemented for this sector 

Relevant 
Study 

Food Security 
   

 

- Improved food security scores 

- Decrease in negative coping 
mechanisms 

- Improved agricultural output 

- Food vouchers 

- Food baskets  

- Unconditional cash 

- Agricultural inputs 

- Conditional cash grants 
 

None 

Shelter 
     

 
- Access to shelter - Rent vouchers 

None 

 
- Safety - Unconditional cash 

 
- Access to household items - Conditional cash grants 

 
- Access to winter goods - Winterization 

 

 
- Shelter materials 

Cash 
     

 
- Access to basic goods - Vouchers None 

 
- Access to healthcare - Conditional cash grants None 

 
- Access to education - Unconditional cash Lehmann 

 
- Access to transport 

 

 

Health 
     

 

- Mortality rates 

- Illness rates 

- Immunization rates 

-Facility utilization rates 

- Curative health services (Primary 
healthcare) 

- Preventative health services 
(immunization, supplementation, prenatal 
care) None 

 

 
- Establish/equip community health 
workers (health/ hygiene promotion and 
education) 

 

 
- Emergency transport 

Reproductive health 
   

 
- Maternal mortality rates - Contraceptive provision 

None 
 

- Access to family planning services - Emergency Obstetric Care 

- Skilled birth attendants 

 
- Skill birth attendant rates - Clean delivery kits 

 
- Access to EmOC - Abortion/post abortion care 

Mental health 
   

 

- Improved functioning - Group psychosocial support Welton-
Mitchell 

 

- Decrease in PTSD/ depression 
symptoms 

- Individual mental health treatment 
Catani 

Nutrition 
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Table 3.7. List of outcomes and interventions, by sector- matched to identified studies 

 

- Rates of screening 
- Malnutrition recovery rates 

- Active child malnutrition screening 

None 
 

 
- In-patient treatment of severe acute 
malnutrition 

 

 
- Out-patient treatment of severe and 
moderate acute malnutrition 

Water & Sanitation 
   

 

- Water/fecal-borne illness rates - Provision of safe water 

- Provision of safe sanitation 

None 

 

- Sanitation and hygiene usage 
rates 

- Hygiene promotion 

- Malaria and pest control 

 

- Household water testing 

- Liters/persons/day rates of water 
provision 

- Environmental health distributions 
(hygiene kits, menstrual kits, water 
purification/storage kits, latrine kits, bed 
nets etc.) 

Protection 
     

 

- Rates of assisted registrations/ 
cases with positive outcomes 

- At-risk case management (legal, 
registration, asylum, identification) 

None 

 

- Improved awareness of rights and 
services 

- Information provision (rights, services, 
etc.) 

Women's Protection 
   

 

- Improved functioning/ reduction of 
PTSD/depression symptoms 

- Uptake of positive coping 
mechanisms 

- Comprehensive clinical care for 
survivors of sexual assault 

- Women's safe spaces (including group 
psychosocial support) 

None 

 

- Rates of comprehensive care 
provided 

- Individual counseling and case 
management 

 

 
- Gender-based violence risk reduction 
activities 

Child Protection 
   

 

- Improved functioning/ reduction of 
PTSD symptoms  

- Care of unaccompanied minors 

- Case management for at-risk or 
unaccompanied minors 

- Psychosocial activities for children - 
Child friendly spaces 

None 

 

- Family reunification - Child friendly spaces  
Metzler 

 

- Uptake of positive coping 
mechanisms 

- Community mobilization for child 
protection None 

Education 
     

 

- Improved functioning 

- Reduction of PTSD/ depression 
scores 

- Emergency education (safe healing and 
learning centers) 

None 

 

- Improved 
literacy/numeracy/social-emotional 
learning score 
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X. Supplementary Material 

 
Item Data Sources Recommended by Expert Panel 

Access to affected people International Rescue Committee or other Non-government Organization 
Colleagues, United Nations, Government reports, INSO 

Access to prevention   

Vaccine   

Existence World Health Organization, Ministry of Health, United Nations ICEF, GAVI 

Stock levels World Health Organization, Ministry of Health, United Nations ICEF, 
https://www.World Health Organization.int/csr/disease/International Crisis 
Group/en/ 

Soap Ministry of Health, World Health Organization, Center for Disease Control, 
International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, INSO, ReliefWeb 

Mass prevention Ministry of Health, World Health Organization, Center for Disease Control, 
International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, INSO 

Anti-malarial drugs/ 
insecticide responses 

Ministry of Health, World Health Organization, Center for Disease Control, 
International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, INSO 

Access to treatment    

Availability, access, in 
location 

Ministry of Health, World Health Organization, Center for Disease Control, 
International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, INSO, United Nations 
CERF, ReliefWeb 

Behaviors and attitudes International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, United Nations reports 

Compliance with control 
measures 

  

Government trust   

NGO trust   

Lack of awareness   

Fear   

Social stigma   

Ability to engage with 
communities 

  

Case Fatality Rate World Health Organization, Ministry of Health, Center for Disease Control, 
https://www.World Health Organization.int/csr/don/en/ 

Comorbidities World Health Organization, Center for Disease Control, DHS, Ministry of Health 

Complexity of crisis   

Conflict settings United Nations HCR, OCHA, INSO, OCHA, Other Non-government Organization 
actors, ReliefWeb 



 

173 
 

Natural emergencies OCHA, Other Non-government Organization actors, Government, ReliefWeb 

Drug resistance World Health Organization, Center for Disease Control 

Duration of illness  World Health Organization, Center for Disease Control, Google search 

Environment   

Geographic location   

# of locations or square 
miles affected 

Ministry of Health, Center for Disease Control, World Health Organization, Health 
Partners, CIA World Factbook, ReliefWeb 

Rural vs Urban DHS, Health Partners, CIA World Factbook, ReliefWeb 

Camp settings United Nations/Gov reports, World Health Organization, ReliefWeb 

Altitude Google Earth 

Border regions Google Maps 

Transport hubs Key Informants, Non-government Organization colleagues, local leaders, Google 
Maps 

Government cooperation Ministry of Health, World Health Organization, Center for Disease Control, 
International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, INSO, CIA World 
Factbook 

Government capacity in 
general 

Ministry of Health, World Health Organization, Center for Disease Control, 
International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups, INSO, CIA World 
Factbook 

Health system capacity https://dhsprogram.com/Data/ 

Experience with disease   

Effectiveness of surveillance Ministry of Health, International Rescue Committee if applicable or other existing 
health partners, World Health Organization IDSR data & reporting 

General outbreak 
preparedness 

Ministry of Health, International Rescue Committee if applicable or other existing 
health partners, World Health Organization’s Joint External Evaluations (JEE) 
Scores 

Are special 
equipment/medicines 
needed/available? 

World Health Organization, Center for Disease Control, Ministry of Health 

Host characteristics Center for Disease Control, World Health Organization 

Human/animal risk of 
transmission 

Center for Disease Control, World Health Organization 

Immunization coverage UNICEF, World Health Organization, Ministry of Health, 
https://dhsprogram.com/Data/;  https://data.United Nationsicef.org/topic/child-
health/immUnited Nationsization/ 

Incidence  rate World Health Organization, Center for Disease Control, Google/pubmed search 

Incubation period World Health Organization, Center for Disease Control, Google/pubmed search 

Intensity Center for Disease Control, World Health Organization 

Mode of transmission https://www.World Health Organization.int/emergencies/diseases/en/ 

Air borne World Health Organization, Center for Disease Control, Google/pubmed search 
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Fecal-oral World Health Organization, Center for Disease Control, Google/pubmed search 

Contact World Health Organization, Center for Disease Control, Google/pubmed search 

Vector World Health Organization, Center for Disease Control, Google/pubmed search 

Number of people https://www.World Health Organization.int/csr/don/en/ 

Infected Center for Disease Control, World Health Organization, Ministry of Health 

Needing hospital care Center for Disease Control, World Health Organization, Ministry of Health 

Potential cases Center for Disease Control, World Health Organization 

Deaths Center for Disease Control, World Health Organization, Ministry of Health, 
GOARN, ReliefWeb 

Predictability    

Population density   

Overcrowding Demographic Health Survey (DHS), ReliefWeb 

Within and between HH   

Population mobility ReliefWeb 

Displacement United Nations HCR/OCHA/National Government, ReliefWeb 

R0/Attack rate World Health Organization, Center for Disease Control, Google/pubmed search 

‘Roll-on effect’ International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups 

Disruption to society International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups 

Impact on 
economy/livelihoods 

International Rescue Committee or other Non-government Organization 
Colleagues, Key Informants, local leaders, focus groups 

Impact on other services 
(shut down of health care/ 
banking, etc.) 

Ministry of Health, Health partners 

Seasons Disease specific 

Social economic status of 
population 

DHS, United Nations government reports, CIA World Factbook 

Population risk groups   

Nutrition status Ministry of Health, World Health Organization, UNICEF existing health partners, 
https://globalnutritionreport.org/resources/nutrition-profiles/ 

Immunization status Ministry of Health, World Health Organization, UNICEF, existing health partners 

Pregnant women Ministry of Health, World Health Organization, UNICEF, existing health partners 

Children under five Ministry of Health, World Health Organization, UNICEF, existing health partners 

Gender-based susceptibility Ministry of Health, World Health Organization, UNICEF, existing health partners 

Immune compromised Ministry of Health, World Health Organization, UNICEF, existing health partners 

Immunization status Ministry of Health, World Health Organization, UNICEF, existing health partners 

Virulence World Health Organization, Center for Disease Control, Google/pubmed search 

Long-term 
disability/morbidity 
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WASH https://washdata.org/ 

Sanitation DHS, Ministry of Health, Ministry of Public works or similar, World Health 
Organization, UNICEF, existing health partners 

Safe water DHS, Ministry of Health, Ministry of Public works or similar, World Health 
Organization, UNICEF, existing health / WASH partners 

Hygiene DHS, Ministry of Health, Ministry of Public works or similar, World Health 
Organization, UNICEF, existing health / WASH partners 

 Supplementary Table 1.1: Panel recommended sources 
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      Concept 

Indicator/ 
reason for 
exclusion Definition Source(s) 
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Deaths 
Count of 
deaths 

Total number of people listed as dead due to event; 
Note for Emdat data that has an affected number, 
and no value for deaths, a value of zero is assumed 
(zeros not recorded in dataset). When this occurs 
the zero is in red. 

WHO 
(https://www.who.int/csr/don/archive/year/en/) 
and EmDat (https://www.emdat.be/emdat_db/) 

Needing hospital 
care 

Excluded > 
90% missing 
values 

Number noted to be hospitalized Various, documented by datapoint 

Confirmed cases 
Count of 
confirmed 
case 

Cases noted as confirmed Various, documented by datapoint 

Likely cases 
Count of likely 
cases 

Cases noted as likely Various, documented by datapoint 

Affected (confirmed 
+ likely) 

Number of 
affected 
(confirmed + 
likely cases) 

Total number of people listed as 'affected' per 
source - the term affected varies by source so is not 
100% reliable, but expert panel agreed it would 
reference 'confirmed cases' + 'probable cases', or 
the number listed as affected if these two values are 
not available.  

WHO 
(https://www.who.int/csr/don/archive/year/en/) 
and EmDat (https://www.emdat.be/emdat_db/) 

Duration 
Duration (in 
days) 

Formula: End date - Start date 
WHO 
(https://www.who.int/csr/don/archive/year/en/) 
and EmDat (https://www.emdat.be/emdat_db/) 

Affected rate Affected rate Formula: Affected/Duration 
WHO 
(https://www.who.int/csr/don/archive/year/en/) 
and EmDat (https://www.emdat.be/emdat_db/) 
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D
e
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Case fatality ratio 
(1) 

Case Fatality 
Ratio (1) 
standard by 
disease 

Documented standard CFR per agent 

Initial estimates from 
https://en.wikipedia.org/wiki/List_of_human_di
sease_case_fatality_rates, validated and cross 
referenced by the expert panel 

DALYs (1) 
DALYs (1) 
standard by 
disease 

Daily adjusted life years standard values for each 
agent were used. No values for Lassa fever or Ebola 
have been standardized, so Dengue hemorrhagic 
fever values were used as a substitute in both 
cases. DALYS was also an item in the agent sub-
dimension (as well as the depth sub-domain under 
the current impact domain). 

World Health Organization: Global burden of 
disease 2004 update disability weights for 
diseases and conditions  

Proportion affected 

Proportion 
affected 
(number 
affected 
divided by 
national 
population) 

Formula: Affected/National population 
https://population.un.org/wpp/Download/Stand
ard/Population/  

Reproduction 
number (1) 

Reproduction 
number (1) 
standard by 
disease 

this is the expected number of cases directly 
generated from one case in the population, using a 
standard R-naught value for each disease agent. It 
is a hypothesized item in the agent sub-domain. 
However, along with DALYS and Case Fatality 
Ratio, the expert panel was divided – they were 
unsure if these three items best fit under the depth 
sub-domain for the current impact domain, or under 
the agent sub-domain under the potential impact 
domain. As such, the panel voted to return to the 
issue after exploratory data analysis was complete, 
to better understand where these values correlated 
with other items in the construct. 

Various, documented by datapoint and 
confirmed by expert panel 
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t 
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e
n

t 

S
p
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d

 

Reproduction 
number (2) 

Reproduction 
number (2) 
standard by 
disease 

See above See above 

https://population.un.org/wpp/Download/Standard/Population/
https://population.un.org/wpp/Download/Standard/Population/
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Transmission route 
Transmission 
route standard 
by disease 

Method(s) of transmission 
Various, documented by datapoint and 
confirmed by expert panel 

Incubation period 

Incubation 
period 
standard by 
disease 

Incubation period in number of days 
Various, documented by datapoint and 
confirmed by expert panel 

Serial period 
Serial period 
standard by 
disease 

The time duration between a primary case-patient 
(infector) having symptom onset and a secondary 
case-patient (infected) having symptom onset 

Various, documented by datapoint and 
confirmed by expert panel 

Infectious period 

Infectious 
period 
standard by 
disease 

The time interval during which a host is infectious 
Various, documented by datapoint and 
confirmed by expert panel 

C
o

n
ta

in
m

e
n

t 

Existence of a 
vaccine 

Existence of a 
vaccine by 
disease type 

If a vaccine for the disease exists (Y/N) Expert panel agreement by disease type 

S
e
v
e
ri

ty
 

Drug resistance 
Excluded > 
90% missing 
values 

If drug resistance is mentioned as a concern for the 
specific outbreak (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Case fatality ratio 
(2) 

Case Fatality 
Ratio (2) 
standard by 
disease 

See above See above 

DALYs (2) 
DALYs (2) 
standard by 
disease 

See above See above 

H
o

s
t 

B
e

h
a

v
io

rs
 a

n
d

 a
tt

it
u

d
e
s

 

Government trust 

Government 
trust- as 
measured 
nationally in 
the Corruption 
Perception 
Index 

Corruption Perception Index by Transparency 
International provides a number 1(bad)-100(good) of 
the perceived corruption at national level. CPI 
generally defines corruption as "the misuse of public 
power for private benefit 

Transparency International: 
https://www.transparency.org/cpi2019 

Ability to engage 
with communities 

No data 
identified 
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Lack of awareness 
No data 
identified 

   

Fear 
No data 
identified 

   

Social stigma 
No data 
identified 

   

NGO trust 
No data 
identified 

    

P
o

p
u

la
ti

o
n

 r
is

k
 g

ro
u

p
s

 Nutrition status 
Nutrition status 
- % severe 
wasting 

Severe Wasting - Percentage of children aged 0–59 
months who are below minus three standard 
deviations from median weight-for-height of the 
WHO Child Growth Standards (national level) 

United Nations: 
https://data.unicef.org/topic/nutrition/malnutritio
n/ 

Immunization status 
for specific disease 

Immunization 
status for 
specific 
disease as % 
of population 

Measles: Dose 2 for all countries that have it 
available for 2018 For those missing Dose 1 was 
used; National Polio immunization rates: Polio (Pol3) 
immunization coverage among 1-year-olds (%) 
2018; National diphtheria and pertussis 
immunization rates: Diphtheria tetanus toxoid and 
pertussis (DTP3) immunization coverage among 1-
year-olds (%) 2018; Meningitis: using HIB rates as 
they are more commonly added to vaccination 
schedules 

World Health Organization: 
http://apps.who.int/gho/data/node.main.A824?l
ang=en 

P
o

p
u
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o
n

 c
h

a
ra

c
te

ri
s
ti

c
s

 

Population density 

Population 
density - 
national 
persons/km2 

Persons per sq Km; estimate as of July 1 2020 
https://population.un.org/wpp/Download/Stand
ard/Population/ 

Population mobility 

Excluded 
Global 
Transnational 
Mobility 
Dataset only 
complete data 
source 
determined 
inappropriate 
proxy for the 
concept 

Global Transnational Mobility Dataset provides data 
on the number of border crossings 

Various, documented by datapoint - largely 
hand searched from news articles 

Immunization 
coverage in general 

Immunization 
coverage in 
general- 
national % 
coverage of 
DTaP 

The national coverage of diphtheria and pertussis 
immunization rates was used as a measure of 
access to vaccines in general at the national level. 

World Health Organization: 
http://apps.who.int/gho/data/node.main.A824?l
ang=en 

https://data.unicef.org/topic/nutrition/malnutrition/
https://data.unicef.org/topic/nutrition/malnutrition/
https://data.unicef.org/topic/nutrition/malnutrition/
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Baseline health 
conditions 

Baseline 
health 
conditions - 
national life 
expectancy 

The expert panel chose the average national life-
expectancy at birth to represent the existing baseline 
health of the affected population 

United Nations: http://hdr.undp.org/en/data# 

R
o
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n
 e

ff
e

c
t'

 

Disruption to society 
Disruption to 
society as 
reported 

If disruption of society is mentioned in the outbreak 
description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Impact on 
economy/livelihoods 

Excluded > 
90% missing 
values 

If disruption of economy/livelihoods is mentioned in 
the outbreak description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Impact on banking 
Excluded > 
90% missing 
values 

If disruption to banking is mentioned in the outbreak 
description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Impact on 
healthcare 

Impact on 
access to 
primary 
healthcare as 
reported 

If disruption of healthcare is mentioned in the 
outbreak description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Impact on schools 
Closing of 
schools as 
reported 

If disruption of schools is mentioned in the outbreak 
description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Impact on markets 
Excluded > 
90% missing 
values 

If disruption of markets is mentioned in the outbreak 
description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 
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n

v
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t 
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o
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p
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x

it
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c
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s
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Conflict settings 

Conflict 
settings- 
national 
conflict during 
outbreak 

This is a binary yes/no indicator of if the country 
experiencing the outbreak was also experiencing an 
internal or international conflict at the time 

Various, documented by datapoint - largely 
hand searched from news articles 

Natural 
emergencies 

Natural 
emergencies - 
as reported 

This is a binary yes/no indicator of if the country 
experiencing the outbreak was also experiencing a 
large-scale natural disaster at the same time 

Various, documented by datapoint - largely 
hand searched from news articles 

http://hdr.undp.org/en/data
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Access to affected 
people 

Access to 
affected 
people - as 
reported 

If no mention of access to area concerns in the write 
up and country has no known access concerns, 
receives a 0, if the country has known access 
concerns and/or there is a mention of access 
affected less than 1/4 of affected LOCATIONS- if 
access is reported as a 'major concern' or is 
expected to be affected more than 1/4 of affected 
LOCATIONS 

Various, documented by datapoint - largely 
hand searched from news articles 
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 c
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y

 

Experience with 
disease 

General 
outbreak 

preparedness 
- national 

GHSI score 

Panel decided to remove and replace whole concept 
of experience with disease, effectiveness of 
surveillance, general outbreak preparedness, special 
supplies needed, status of health infostructure and 
status of health service -with the overall Global 
Health Security Index Score 

Various, documented by datapoint - largely 
hand searched from news articles 

Effectiveness of 
surveillance 

Various, documented by datapoint - largely 
hand searched from news articles 

General outbreak 
preparedness 

Global Health Security: 
https://www.ghsindex.org/  

Special supplies   

Status of health 
infrastructure 

  

Status of health 
service 

  

A
c
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e
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o

n
 Vaccine access 

No data 
identified 

    

Mass prevention 
access 

Mass 
prevention - 
national % use 
of ITNs 

Use of insecticide-treated bed nets (% of under-5 
population)- nationally 

World Bank: 
https://data.worldbank.org/indicator/SH.MLR.N
ETS.ZS 

Sanitation 

Sanitation - 
national % 
open 
defecation 

Population practicing open defecation (%)- 
nationally; 2017 

World Health Organization: 
http://apps.who.int/gho/data/node.main.46?lan
g=en 

https://www.ghsindex.org/
https://www.ghsindex.org/
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Safe water 

Safe water - 
national % 
basic drinking 
water 

Population using at least basic drinking-water 
services (%)- nationally; 2017 

World Health Organization: 
http://apps.who.int/gho/data/node.main.46?lan
g=en 

Hygiene 

Hygiene - 
national % 
handwashing 
facilities 

Population with basic handwashing facilities at home 
(%) -nationally; 2013- 2017 

World Health Organization: 
http://apps.who.int/gho/data/node.main.46?lan
g=en 

A
c

c
e

s
s
 t

o
 

tr
e

a
tm

e
n

t 

Access to treatment 
Access to 
treatment - as 
reported 

If no mention of access to treatment concerns in the 
write up, receives a 0, if there is a mention of access 
to treatment affecting less than 1/4 of affected 
LOCATIONS- if access to treatment is reported as a 
'major concern' or is expected to have affected more 
than 1/4 of affected persons 

Various, documented by datapoint - largely 
hand searched from news articles 

G
e
o

g
ra

p
h

ic
 l
o

c
a
ti

o
n

 

Camp settings 
Outbreak in a 
camp setting - 
as reported 

This is a binary yes/no indicator of if the outbreak 
occurred in a displacement camp 

Various, documented by datapoint - largely 
hand searched from news articles 

Rural vs urban 
Rural vs urban 
- as reported 

Urban, rural, or both - blank if not clearly stated in 
write up or obvious 

Various, documented by datapoint - largely 
hand searched from news articles 

# of 
cities/towns/camps 
affected 

# of cities - 
count as 
reported 

Count from outbreak descriptions 
Various, documented by datapoint - largely 
hand searched from news articles 

Government 
cooperation 

No data 
identified 

   

Government 
capacity in general 

Government 
capacity - 
national rank 
WB 
Government 
Effectiveness 
Index 

World Bank Government Effectiveness 
Indicator/index; using the Percentile rank among all 
countries (ranges from 0 (lowest) to 100 (highest) 
rank) 

World Bank: 
https://info.worldbank.org/governance/wgi/ 
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Transport hubs 
Excluded > 
90% missing 
values 

If a transport hub/center is mentioned as affected in 
the outbreak description (Y/N) 

Various, documented by datapoint - largely 
hand searched from news articles 

Altitude 
No data 
identified 

   

Border regions 
No data 
identified 

   

Season 
Season - 
rainy, as 
reported 

If the outbreak occurred during the rainy season in a 
country and outbreak where rainy season is relevant 
(e.g., Cholera in Kenya) (Y/N) 

Various, documented by datapoint and 
confirmed by expert panel 

Endemic 
Endemic at the 
national level 

If the agent in the outbreak is endemic in the country 
of the outbreak 

Varies by disease: 
https://wwwnc.cdc.gov/travel/diseases/cholera; 
https://www.cfr.org/backgrounder/Ebola-virus; 
https://www.iamat.org/risks/typhoid-fever; 
http://polioeradication.org/where-we-
work/polio-endemic-countries/; 
https://en.wikipedia.org/wiki/African_meningitis
_belt; 
https://wwwnc.cdc.gov/travel/yellowbook/2020/
travel-related-infectious-diseases/yellow-
fever#4739; 
https://www.cdc.gov/malaria/travelers/country_
table/b.html; 
https://www.cdc.gov/dengue/areaswithrisk/aro
und-the-world.html; https://www.who.int/health-
topics/lassa-fever/#tab=tab_1 

 
Supplementary Table 1.2: Indicator definitions and sources 
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Item Single imputation replacement action # 

replaced 

Count of deaths If not reported are assumed at zero; in red 124 

Count of confirmed case Calculated, by agent, the average percent of Affected that were Confirmed case for existing data; Multiplied the 
Affected number by the relevant %that are Confirmed case by agent; Colored red; For the 3 agents without enough 
data to calculate a % the average global percent was used. See table 1 

312 

Count of likely cases Calculated by row as Affected - confirmed case; in red 312 

Disruption to society as 
reported 

0 if outbreak affected < 1000; 0 if in country with robust systems (developed nation), and know knowledge of 
disruption; red 

72 

Impact on access to 
primary healthcare as 
reported 

0 if outbreak affected < 1000; 0 if in country with robust systems (developed nation), and know knowledge of 
disruption; red 

72 

Closing of schools as 
reported 

0 if outbreak affected < 1000; 0 if in country with robust systems (developed nation), and know knowledge of 
disruption; red 

72 

Natural emergencies - as 
reported 

Missing data is assumed no disaster in the nation (if not mentioned or common knowledge); recode to 0 in red 213 

Access to affected people- 
as reported 

If values exist for other outbreaks in the same country, these values will be averaged for the missing values 141 

Access to treatment - as 
reported 

If values exist for other outbreaks in the same country, these values will be averaged for the missing values 151 

Outbreak in a camp setting 
- as reported 

0 if not known to be hosting any refugee or IDP camps at the time of the outbreak; red 102 

Season - rainy, as 
reported 

0 if not relevant; red 208 

 
Supplementary Table 1.3: Single imputation methods 
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Host Scale Ranking 
0 1 2 3 

Australia Italy Albania Kuwait Azerbaijan Malawi Afghanistan Madagascar 

Austria Japan Algeria Latvia Bolivia  Mexico Angola Mali 

Bahrain Luxembourg Argentina Lithuania 
Bosnia and 
Herzegovina Mongolia Benin Mauritania 

Barbados Maldives Armenia Malaysia Brazil Myanmar Burundi Mozambique 

Belgium Malta Bahamas Mauritius Burkina Faso Namibia Cameroon Niger 

Brunei  Netherlands Bangladesh Montenegro Cambodia Nepal CAR Nigeria 

Canada New Zealand Belarus Morocco 
Dominican 
Republic Nicaragua Chad Pakistan 

Chile Norway Bhutan Panama Ecuador Paraguay Comoros 
Papua New 
Guinea 

Costa Rica Oman Botswana Republic of Korea Egypt Peru Congo Philippines 

Cuba Poland Bulgaria Romania El Salvador Republic of Moldova Côte d'Ivoire Sierra Leone 

Cyprus Portugal Cabo Verde Rwanda Eritrea Russia DRC Somalia 
Czech 
Republic Qatar China Saint Lucia Gambia Senegal Djibouti South Africa 

Denmark Seychelles Colombia 
St Vincent and the 
Grenadines Ghana Solomon Islands 

Equatorial 
Guinea South Sudan 

Dominica Singapore Croatia 
Sao Tome and 
Principe Guatemala Tajikistan Ethiopia Sudan 

Estonia Slovenia DPR Korea Saudi Arabia Guyana Macedonia Gabon Swaziland 

Finland Spain Georgia Serbia Honduras Timor-Leste Guinea 
Syrian Arab 
Republic 

France Sweden Grenada Slovakia India Turkmenistan Guinea-Bissau Togo 

Germany Switzerland Hungary Sri Lanka Indonesia 
United Republic of 
Tanzania Haiti Uganda 

Greece 
United Arab 
Emirates 

Iran (Islamic 
Republic of) Suriname Kenya Uzbekistan Iraq Ukraine 

Iceland United Kingdom Jamaica Thailand Kyrgyzstan Vanuatu Lao Venezuela  

Ireland 
United States of 
America Jordan Trinidad and Tobago Lebanon Viet Nam Lesotho Yemen 

Israel Uruguay Kazakhstan Tunisia Libya Zambia Liberia Zimbabwe 
      Turkey         

Supplementary Table 1.4: Host scale rankings 
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Afghanistan Angola Azerbaijan Bangladesh 

Bolivia Burkina Faso Burundi Cameroon 

CAR Chad Chechnya and 
Neighboring Republics 
(RF) 2003 

Colombia 

Congo (Republic) Cote d'Ivoire DRP Korea DRC 

Djibouti Dominica Ecuador El Salvador 

Eritrea Ethiopia Fiji Georgia 

Greece Guatemala Guinea Haiti 

Honduras Indonesia Iran Iraq 

Jordan Kenya Kyrgyzstan  Lebanon 

Lesotho Liberia Libya Madagascar 

Malawi Mali Mauritania Mozambique 

Myanmar Nepal Nicaragua Niger 

Nigeria Palestine  Pakistan Peru 

Philippines Poland Rwanda Senegal 

Sierra Leone Somalia South Sudan Sri Lanka 

Sudan Swaziland Syria Tanzania 

Tajikistan Timor-Leste Uganda Ukraine 

Venezuela Yemen Zambia Zimbabwe 

 
Supplementary Table 3.1: Countries included in scoping review 
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