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2.1.1 Learning objectives
To understand how data can be gathered for epidemiological research in 
emergencies and disasters in order to assess the risk factors and health 
consequences, including:

1. Sources of vulnerability and exposure to hazards.
2. Impacts of disasters on mortality and morbidity.
3. Sources of data and databases that are available for epidemiology 

research.
4. Value of surveillance mechanisms for epidemiological studies of 

disasters.

2.1.2 Introduction 
To adequately describe a disaster, or any other significant health event, 
requires some quantification of the scale of its impact on humans and 
society at large: we need to describe how people’s health is affected by 
such events and analyse the causes of those effects. Without this 
understanding of the problem, we are not equipped to develop targeted 
measures – in health and other sectors – to reduce risks before, during and 
after emergencies. 

Epidemiological studies can help us with this by investigating the 
distribution and determinants of health or disease. Epidemiological studies 
may also identify ways to prevent diseases and other health problems at 
source, to control them or to mitigate their effects. Ideally, studies should 
investigate the long-term impacts of disasters, but this is rare, with most 
studies focusing on the immediate effects (typically those during the first 
year). 

Applying the principles of epidemiology to the study of the determinants 
and the effects of disasters on human populations is crucial. It provides 
some of the evidence base for effective health emergency and disaster risk 
management (Health EDRM), and it includes assessment of the adverse 
health effects of disasters, analysis of the risk factors that affect exposure 
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and vulnerability to hazards, and of the capacities of individuals, 
communities and institutions to manage these risks. The aim of such 
analyses is to inform preparedness and response efforts, recovery 
strategies and – crucially – to help to explain, predict and mitigate the 
consequences of future disasters by allowing the development of targeted 
measures to prevent and reduce hazards as well as the exposures and 
vulnerabilities of populations at risk. 

Epidemiology is a vital tool for situational awareness, which in disaster 
settings provides much needed information to allow the identification of 
population needs, plan a response and gather appropriate resources. The 
main objectives of disaster epidemiology are therefore:

 – to prevent or reduce the number of deaths, illnesses, and injuries 
caused by disasters;

 – to provide timely and accurate health information for decision-makers 
and practitioners to improve risk assessments, prevention, mitigation, 
preparedness, response and recovery strategies;

 – to provide a fundamental body of evidence on the health impacts of 
disasters that can be used for research and evaluations (1).

WHO estimates that, in the last decade, more than 2.6 billion people have 
been affected by disasters such as earthquakes, tsunamis, landslides, 
cyclones, heat waves, floods, or severe cold weather (2). This chapter 
outlines some of the methods that may be used to arrive at such a figure 
and to study the factors that contribute to this burden.

Disasters may lead to displacement of populations, disruption to health 
systems and damage to health infrastructure. Each of these has 
consequences for public health, including increased mortality, 
deteriorating mental health, outbreaks of infectious diseases and acute 
malnutrition. Such consequences are all more severe when people are 
living in high density, frequently temporary settlements with insufficient 
food, water, housing or sanitation (3–5). Furthermore, displaced people are 
at increased risk of violence, including sexual and gender-based violence. 

A range of expertise is needed to manage the risks of a variety of public 
health problems. These include specialists in vaccine-preventable and 
other infectious diseases, water, sanitation, and hygiene (WASH), nutrition, 
injury, sexual health, and mental health — as well as leaders, managers, 
emergency service personnel, risk communicators, logisticians, and 
evaluators in health and other sectors. Identifying the different health 
impacts of disasters and the causes of these impacts may require a 
similarly broad range of methods. Using epidemiological principles to 
underpin surveillance for research in disaster settings is largely contingent 
on recognizing opportunities when they occur to collect actionable 
information that can be used for developing or evaluating interventions to 
preserve health and save lives (for example, identifying the first cases of 
measles or diarrheal disease in a camp).

Epidemiological assessments might involve analysing risk factors and 
studying health outcomes, but the tasks required for this are rendered 
especially complex because of the involvement of many different agencies, 
using non-aligned data collection systems. Furthermore, data may be 
collected, collated or stored at some distance from the location of the 
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initial disaster. These challenges need to be considered carefully when 
designing an epidemiological study — and are discussed in this chapter. 
Some of the key techniques for disaster epidemiologists include 
assessments of need (which may require rapid assessment), health 
surveillance, the use of registries of affected individuals and assessment of 
outbreaks and other cascading hazards that may follow the initial event.

2.1.3 Rapid needs assessments
One of the key pieces of epidemiological research to undertake — and one 
that is normally applied in a sudden-impact emergency and disaster 
situation — may be to assess the immediate impact on the health of the 
affected population and their consequent healthcare needs.

Rapid needs assessments employ survey and population sampling 
methods to determine the health status and basic needs of those in the 
area affected by a sudden-impact disaster. The use of appropriate 
sampling provides epidemiological rigour and a rationale on which to base 
planning, operational response and resourcing decisions. Care must be 
taken to ensure that the population sampled is truly representative of the 
wider population for whom the findings will be extrapolated. Furthermore, 
because limited comprehensive information is typically available on the 
consequences, scale and severity of the disaster at the time of impact, the 
use of reliable epidemiological methods may be important in preventing 
undue reliance on data gathered by responders who may be working 
independently or without coordination. Nonetheless, the purpose of the 
rapid needs assessment is to provide an opportunity to collate what data 
might be available, even if such informal data gathering may result in 
assessments that are incomplete, conflicting or unreliable.

One of the survey tools that might be used to gather data for 
epidemiological research is the Multi-Cluster/Sector Initial Rapid 
Assessment (MIRA). This was developed by the Inter-Agency Standing 
Committee (IASC)’s Needs Assessment Task Force (NATF) and is an 
example of a system to facilitate a rapid needs assessment. It seeks to 
address the problem of conflicting findings from needs assessments 
conducted by different crisis responders within and between sectors (6).

A MIRA can be carried out jointly by key stakeholders in a short period of 
time (days or weeks) and aims to provide a foundation of commonly 
understood information about the affected population and their needs. It 
may also support the identification of information sources in the early 
stages of the process, which can be used to support prioritization of the 
humanitarian response and immediate development of a strategy through 
three components:

i)  The systematic collation and analysis of secondary data, which may 
initially be the only information available and which were collected for 
other reasons — epidemiological methods can be used to analyse 
these data in order to describe the extent of the disaster, the number 
of affected people and places, and allow articulation of immediate 
priorities, bearing in mind the identified hazards and risk factors.

ii)  Community level assessment, which is a standard approach for 
collecting and analysing new or primary data — this allows agencies 
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to integrate the needs and priorities of affected communities into the 
broader assessment of strategic humanitarian priorities. Such 
community level assessments are limited to those communities that 
can be found or accessed and as such must be considered in the 
context of the secondary data analysis noted above.

iii)  Collation and analysis of all data and information following an agreed 
structure, which analyses and describes the primary and secondary 
data obtained by all agencies or responders.

2.1.4 Health and health facility surveillance
Many countries have their own national or regional systems for health 
surveillance, which are vital during outbreaks, disasters from natural and 
technological hazards, and conflicts. In public health, this surveillance 
includes the systematic collection, analysis and interpretation of health-
related data for the planning, implementation, and evaluation of public 
health practice. Such surveillance can serve as an early warning system for 
an impending outbreak, help target response efforts, document the impact 
of an intervention, monitor and clarify the extent of health problems and 
allow priorities to be set and public health policy and strategies to be 
implemented based on quantitative evidence. For example, surveillance of 
vaccine-preventable diseases, such as measles, is vital for managing a 
potential outbreak, as well as in disaster or conflict settings, in order to 
understand the functioning of the wider health system and recognize 
weaknesses early.

Disasters and other complex emergencies often increase the risk of 
transmission of infectious diseases and make other health problems (such 
as severe malnutrition) more likely. An effective disease surveillance 
system is essential to detecting disease outbreaks quickly before they 
become difficult to control. However, if the routine system is adversely 
affected by the impact of the disaster or is not designed to gather 
information relating to the health consequences of the hazards that led to 
the disaster or arise in its aftermath, a more specialized system may be 
needed.

A recent example of the development of one such specific surveillance tool 
is WHO’s Early Warning, Alert and Response System (EWARS) (see Case 
Study 2.2.1). This was designed to improve disease outbreak detection in 
emergency settings, such as in countries experiencing an outbreak in 
another part of the country, in conflict or following a disaster caused by 
natural hazards (7).

‘EWARS in a box’ was developed by WHO to strengthen the gathering of 
health data in outbreaks, disasters and other emergencies, and may 
provide an important means of gathering the data needed for 
epidemiological research. It is an emergency kit containing the equipment 
needed to rapidly establish early warning, alert and response activities, 
particularly in difficult and remote field settings without reliable internet or 
electricity. It has been used across the world, including in the response to 
cyclone Idai in the Republic of Mozambique in 2019 (8).

The box contains 60 mobile phones, laptops and a local server to collect, 
report and manage disease data. A solar generator and solar chargers 
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allow the phones and laptops to be powered without mains electricity. 
Each health facility can be allocated a mobile phone with a disease 
reporting app that will allow health workers to enter data on patients with 
symptoms of priority diseases or conditions such as acute diarrhoea, 
cholera, measles, acute flaccid paralysis, fever, malaria and jaundice. The 
app uploads the information to a server, where the data is used to generate 
real-time reports. This allows a rapid response to emerging diseases as 
well as allowing aggregated reports from health facilities, automatic 
triggering and investigation of alerts, collation of lists of all known and 
suspected cases (line lists) during outbreaks and recording of verification 
and risk assessment activities. 

Where possible, health surveillance should rely on existing systems and 
processes as, when these are functioning, they can provide the most 
reliable and timely information (9–10). Such systems gather information on 
a routine basis from hospitals, primary care settings and laboratories, but 
may need amendments or augmentations to enable them to rapidly detect 
diseases of the highest priority and consequence in a disaster, which may 
differ markedly from those the systems were established to detect.

Healthcare surveillance systems make it possible to measure demand for 
services and identify where emergency or other healthcare resources may 
become stretched or overrun. Syndromic surveillance systems (see 
Chapter 4.9), such as England’s National Ambulance Surveillance System, 
can be used to reveal early information about unfolding incidents and 
outbreaks (11). Monitoring of calls to poison centres may allow 
identification of public exposure or concern about chemicals or other 
environmental hazards (12). 

However, although such systems may be a feature of high-income 
countries, they may not be in place in some low- and middle-income 
countries, or they may be particularly susceptible to the impact of disasters 
on staffing and infrastructure. For example, recurring outbreaks in the 
African region have led to recognition of the need for outbreak response 
tools that can be implemented during complex emergencies when existing 
national public health surveillance systems may be underperforming, 
disrupted or non-existent. Existing national public health surveillance 
systems may quickly become overwhelmed and unable to meet the 
surveillance information needs of a large-scale outbreak, conflict or 
disaster. In addition, existing tools may not be sufficiently comprehensive, 
or address requirements in the field during emergencies, which can lead to 
proliferation and fragmentation of data collection at the frontline. This can 
make it especially important for those designing epidemiological research 
to take particular account of the quality of the data, and decide whether the 
data from routine health and health facility surveillance systems is 
sufficiently reliable. 

To illustrate how epidemiological research needs to use methods that 
supplement routine data, Case Study 2.1.1 describes how a variety of 
epidemiological studies were used to estimate the number of deaths 
caused by Hurricane Maria in Puerto Rico.
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Case Study 2.1.1  
Mortality estimates from Hurricane Maria in Puerto Rico

Puerto Rico is a part of the USA in the northeast Caribbean Sea, with a 
population of approximately 3.3 million.  

Hurricane Maria, a category 4 hurricane, hit Puerto Rico on 20 September 
2017. Widespread damage affected the healthcare system and caused 
power outages. By the end of 2017 the number of deaths was estimated 
as 64 (13), but this only considered deaths for which a “hurricane related” 
cause of death was recorded on the person’s death certificate. Although 
this would be a standard epidemiological technique for using routine data 
to determine the number of deaths due to a specific cause, this method of 
measurement may be unreliable in the disaster context.

For example, a study published in May 2018 (14) estimated the number of 
excess deaths to be close to 6000, with most of these deaths resulting 
from the interruption of services such as health care, electricity, and 
water access. This epidemiological study gathered its data through a 
household survey, extrapolated the household mortality rate to the 
complete population and compared this to the mortality rate for the same 
period in 2016. 

In a subsequent study (15), data from before Hurricane Maria were used 
to estimate an average number of expected deaths per month. This 
generated a conservative estimate of 1139 excess deaths, with levels 
returning to the pre-hurricane range by December 2017, three months 
after the hurricane. 

Finally, an independent review commissioned by the government used 
the official, national statistics to estimate the total excess number of 
deaths after the disaster. This reported that there were 1427 more deaths 
in the four months after the hurricane than the number expected using 
data from the previous four years (16). 

These different ways of estimating the number of deaths caused by the 
hurricane illustrate the potential impact of using different techniques for 
epidemiological research. They vary from counts based on death 
certificates in the immediate aftermath of the hurricane to estimates 
based on comparisons with the same months in previous years. This is 
important when considering the implications of epidemiological research 
— the updated estimate from the government-commissioned review 
prompted the government to undertake a major review of its 
preparedness, which should help to inform future planning and the public 
health preparation and response to such a disaster in the future.
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2.1.5 Outbreak investigations and other incident 
reports
Outside the context of disasters from natural hazards, conflicts and other 
emergencies, epidemiological methods are used to investigate disease 
outbreaks, employing both descriptive and analytical techniques to 
understand the source of a disease or infection, how it may be spreading 
and how best to control it. This may allow interventions to be put in place 
to prevent further morbidity and mortality. These studies include 
assessments of the prevalence of biological and pathogenic hazards and 
of the health consequences already known to be caused by them, as well 
as investigations that test the association between hazards and health 
outcomes to investigate whether these hazards lead to the health 
outcomes.

 These epidemiological methods can also be important in disasters from 
natural hazards where, for example, population movements or damage to 
healthcare infrastructure can lead to the more rapid spread of infectious 
diseases. Epidemiological studies can use exposure data to determine the 
presence of these risk factors and assess the effects of an intervention. 
For example, case control studies in the Republic of Haiti in 2012-14 found 
that a reactive cholera vaccination programme provided protection from 
four to 24 months after vaccination. This was important because 
vaccination is a key component of efforts to control cholera epidemics (17).

In some cases, investigations may take place long after the acute disaster 
phase, as health impacts and the research needed to investigate them may 
take some time to be identified. For example, epidemiological techniques 
such as case control and cohort studies were employed to look for risk 
factors for traumatic injury after an earthquake in California. These longer 
term studies found that peak ground acceleration, perceived shaking 
intensity, building characteristics, and individual characteristics were 
important risk factors for injury (18–19).
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Case Study 2.1.2 provides an example of how epidemiological methods 
were used to study long-term environmental contamination and the 
outbreak investigation mechanisms needed to determine cause and effect, 
as well as the control systems that had to be put in place.

Case Study 2.1.2  
Minamata Bay and organic mercury poisoning

Between 1932 and 1968, it was reported that an estimated 27 tons of 
mercury was released into Minamata Bay (20).

In the 1950s, initial reports of poisoning involved local cats, birds and fish 
(20). By the middle of the decade, symptoms started to appear in humans: 
these included loss of fine motor control, stumbling while walking, and 
violent tremors (21). Using a wide range of epidemiological techniques 
including surveys, case interviews and descriptive and analytical 
epidemiological studies, a link was made with consumption of 
contaminated fish (22).

Organic mercury was identified as the cause in 1959. 

The findings of these studies contributed to a global treaty, the Minamata 
Convention on Mercury, seeks to protect human health and the 
environment from the adverse effects of mercury (23). 

 

2.1.6 Databases holding disaster data 
Some of the epidemiological research relevant to emergencies and 
disasters is able to draw on data included in disaster databases. These 
present exciting opportunities for disaster epidemiology but also highlight 
some challenges. Despite containing large amounts of data from 
emergencies and disasters that can be analysed and reported, they reflect 
the shortcomings in the data itself. These include a lack of standardization 
in collection methodologies and definitions, and the absence of a single 
reliable source of verified data (24). Moreover, the databases are hosted by 
a variety of organizations, with different disciplinary affiliations and 
scientific traditions. Individual databases are usually set up with distinct 
objectives, which may be inconsistent with those of other databases. This 
makes it difficult to compare outputs across databases, as has been shown 
in several comparisons (25–26). This lack of a shared focus makes it 
difficult to come to a consensus on the range and magnitude of impacts 
and, as a result, to have confidence in the estimates presented (27). 
Described below are two of the main disaster databases (EM-DAT, from 
CRED, and the Desinventar), followed by information on the Sendai 
Framework Monitor (SFM), which has recently been developed with the 
intention of providing a more complete and shared global database on 
disasters, aligned with the targets of the Sendai Framework for Disaster 
Risk Reduction 2015-2030 (28).
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CRED and EM-DAT (Emergency Events Database)
The Centre for Research on the Epidemiology of Disasters (CRED) was 
established in 1973 as a non-profit institution, with international status 
under Belgian Law. It is located in the School of Public Health of the 
Université Catholique de Louvain in Brussels. In 1988, CRED launched the 
Emergency Events Database (EM-DAT). This widely used and cited 
database was until recently fully accessible to the public. It provides 
information on the human impact of disasters, including the number of 
people killed, injured or affected; as well as economic damage estimates 
and disaster-specific international aid contributions. 

For a disaster to be entered into the database, at least one of the following 
criteria must be fulfilled:

 – At least ten people reported killed

 – At least 100 people reported affected

 – Declaration of a state of emergency

 – Call for international assistance.

EM-DAT contains core data on the occurrence and effects of more than 15 
700 disasters from 1900 to present, including those caused by natural and 
technological hazards. The database is compiled from various sources, 
including UN agencies, non-governmental organizations, insurance 
companies, research institutes and press agencies. However, the eligibility 
criteria for EM-DAT mean that it does not include data on the large number 
of smaller events that occur each year that do not meet at least one of the 
four eligibility criteria. It is also hampered by the issues surrounding 
disaster data generally, namely the challenges of capturing data on all 
disaster events and the potential unreliability of data and reports on health 
impacts, including mortality.

DesInventar: a Disaster Loss Database
In the early 1990s, groups of researchers, academics, and institutional 
actors in Latin America linked to the Network of Social Studies in the 
Prevention of Disasters in Latin America (Red de Estudios Sociales en 
Prevención de Desastres en América Latina - LA RED) worked together to 
develop DesInventar, a conceptual and methodological tool for generating 
National Disaster Inventories and constructing databases of information on 
damage, losses and other effects of disasters on specific countries. 
Subsequently, UNDP and UNISDR sponsored implementation of 
DesInventar in the Caribbean, Asia and Africa. Desinventar includes:

 – Methodology (definitions and help in the management of data)

 – Database with flexible structure

 – Software for input into the database.

The information in DesInventar inventories is spatially disaggregated in 
order to show (and later analyse) the effects of disasters at a local level. 
The minimum disaggregation level recommended for country-level disaster 
inventories is equivalent to municipality, which is usually one or two levels 
below the country’s first-level administrative or political division (province, 
state or department depending on the country). A list of the available 
databases from reporting counties is available on the DesInventar website 
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and DesInventar has been linked to reporting for the Sendai Framework 
Monitor.

Sendai Framework Monitor
UNDRR has identified strong accountability as a corner stone of the Sendai 
Framework for Disaster Risk Reduction 2015-2030 (28). A set of 38 
indicators, recommended by an intergovernmental expert working group, 
are being used to track progress in implementing the seven targets of the 
Sendai Framework, as well as its related dimensions reflected in the 
Sustainable Development Goals (Figure 2.1.1). The Sendai Framework 
Monitor will also function as a management tool to help countries 
document their disasters, in order to facilitate their understanding of which 
disaster risk reduction strategies may be beneficial, assist in risk-informed 
policy decisions and inform the allocation of resources to prevent new 
disaster risks. 

UNDRR is implementing a system to determine progress in implementing 
the Sendai Framework and this will be assessed every two years. As of 
March 2018, UN member states must use the online Sendai Framework 
Monitor to report against the indicators for measuring the global targets of 
the Sendai Framework. A detailed timeline has been developed and shared 
for the key milestones of the process and 84 of 195 countries had started 
to report as of August 2019. 

The Sendai Framework Monitor is a major outcome of the Sendai 
Framework for Disaster Risk Reduction, which should provide more 
complete systematic information about the occurrence of all disasters, 
including those of small and medium impact. It should provide 
disaggregated data about the effects of large scale disasters that has not 
previously been available for most countries.
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Figure 2.1.1 Links between Sendai Framework reporting and the Sustainable 
Development Agenda

 

Seven targets of the Sendai Frameworks and the Sustainable Development Goals
Goal

A
Number of deaths and missing persons 
attributed by disaster, per 100 000 people

B
Number of persons a�ected by disaster, 
per 100 000 people 

C

Direct disaster economic loss in relation to 
global GDP; including agriculture, productive 
assets, housing sectors, critical infrastructure 
and cultural heritage)

D

Disaster damage to critical infrastructure 
and disruption of basic services; among 
them health and educational facilities

E
Number of countries and local governments 
that adopt and implement national and local 
disaster risk reduction strategies

F
International cooperation to developing 
countries  through adequate and sustainable 
support to complement their national actions  
for implementation of the present Framework

G
Number of countries that have multi-hazard 
early warning systems, access to disaster 
risk information

Target 1.5

Target 2.4

Target 3.D

Target 4.A

Target 6.5

Target 9.1

Target 9.A

Target 11.5

Target 11.B

Target 13.1

Target 13.2

Target 14.2

Target 15.3

Target 17.6

Target 17.9
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2.1.7 Value of disaster epidemiology for research
Epidemiological research can be used to generate knowledge long after a 
disaster response effort has passed. It might help to fill evidence gaps that 
are identified by the evaluation of the response, as well as identify further 
gaps that need to be filled. Although many public health and other disaster 
responders may have no or few resources to commit to formal 
epidemiological studies or research, the role of initial needs assessments, 
surveillance and incident investigations is vital in informing the later 
strategy for knowledge generation. By using existing data from, for 
example, surveillance systems or disaster databases as mentioned above, 
researchers can minimize the research waste that might arise from them 
conducting their own data gathering, such as through new surveys. 
Researchers need to be part of collaborations between responding 
agencies, academic institutions, government agencies and funding bodies 
to help them to understand the benefits and shortcomings of using existing 
data and to identify priority areas for new research. These partnerships are 
critical to ensuring that opportunities to improve future disaster response 
are taken. By way of illustration, Case Study 2.1.3 shows how 
epidemiological research provided important evidence on the mental 
health impacts of flooding in the United Kingdom.

Case Study 2.1.3  
Measuring mental health impacts of flooding

After widespread flooding in England in 2013-14, a multi-year National 
Study of Flooding and Health was established to examine the long-term 
impact of flooding on the mental health of people living in flood-affected 
areas.

The methodological complexities of measuring mental health impacts of 
flooding meant that collecting data on a range of personal factors was 
essential. A year after the flooding, the epidemiological research showed 
psychological morbidity was elevated among both flooded participants 
(prevalence of depression 20.1%, anxiety 28.3%, PTSD 36.2%) and those 
who were disrupted but without floodwater entering their homes 
(prevalence of depression 9.6%, anxiety 10.7% PTSD 15.2%) (29). The 
prevalence of depression, anxiety and PTSD among unaffected 
respondents living in the same area were 5.8%, 6.5% and 7.9% 
respectively.

Furthermore, flooded participants who reported disruption to domestic 
utilities (such as electricity, gas or water) or to health care were more 
likely to have developed symptoms of one of these mental health 
problems than other flooded participants. For example, after adjusting for 
the depth and duration of floodwater in the home, the odds of probable 
depression were 1.7 times higher for participants who were displaced 
compared with those who were not (30). The amount of warning received 
appeared to be a protective factor amongst those who were displaced, 
with those receiving no warning before flooding reporting more 
symptoms of depression and PTSD than those who were forewarned.
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2.1.8 Conclusions
Public health research is essential in determining and understanding 
health impacts from disasters and other emergencies. Epidemiological 
research provides the evidence to help decision makers plan for future 
disasters, showing both the causes and consequences of hazards that 
cause disasters and arise from them. Key epidemiological techniques for 
disaster research include assessments of need, health surveillance, 
registries of affected populations and new studies into outbreaks and other 
cascading hazards that may follow the initial event. Tools such as the IASC 
NATF Multi-Cluster/Sector Initial Rapid Assessment (MIRA) and the WHO’s 
Early Warning, Alert and Response System (described above) can 
contribute to reliable research in Health EDRM.

2.1.9 Key messages 
 o The principles of epidemiology for emergencies and disasters 

are critical to understanding risk factors and health impacts of 
disasters and informing strategies for health emergency and 
disaster risk management. 

 o Disaster databases are important sources of data but have 
limitations that need to be recognized by researchers and it is 
hoped that the Sendai Framework Monitor will help overcome 
some of these problems

 o Health impacts of disasters can be both immediate and long 
term; the long-term impact has been relatively under-studied and 
thus the burden on a population is likely to be under-estimated 
and inadequately addressed.

2.1.10 Further reading and resources
Community Assessment for Public Health Emergency Response (CASPER). 
Centers for Disease Control and Prevention. 2016. Website resource 
available at: www.cdc.gov/nceh/hsb/disaster/casper/default.htm 
(accessed 30 December 2019).

Disaster epidemiology. Centers for Disease Control and Prevention. 2019. 
Website resource: www.cdc.gov/nceh/hsb/disaster/epidemiology.htm 
(accessed 30 December 2019).

Emergency Handbook. UNHCR. 2019. emergency.unhcr.org/entry/50179/
multicluster-sector-initial-rapid-needs-assessment-mira (accessed 30 
December 2019).

Global Outbreak Alert and Response Network (GOARN). WHO. Website 
resource available at: extranet.who.int/goarn (accessed 30 December 
2019).

Sendai Framework for Disaster Risk Reduction 2015-2030. UNISDR. 2017. 
www.unisdr.org/we/inform/publications/43291 (accessed 30 December 
2019).

2.1

http://www.cdc.gov/nceh/hsb/disaster/casper/default.htm
http://www.cdc.gov/nceh/hsb/disaster/epidemiology.htm
http://emergency.unhcr.org/entry/50179/multicluster-sector-initial-rapid-needs-assessment-mira
http://emergency.unhcr.org/entry/50179/multicluster-sector-initial-rapid-needs-assessment-mira
http://extranet.who.int/goarn
http://www.unisdr.org/we/inform/publications/43291


51

2.1.11 References 
1. Disaster Epidemiology. Centers for Disease Control and Prevention. 

2019. www.cdc.gov/nceh/hsb/disaster/epidemiology.htm (accessed 
23 August 2019).

2.  Disasters and emergencies. WHO. 2019. www.who.int/surgery/
challenges/esc_disasters_emergencies/en (accessed 30 December 
2019).

3.  Heymann DL, Chen L, Takemi K, Fidler DP, Tappero JW, Thomas MJ, et 
al. Global health security: the wider lessons from the west African 
Ebola virus disease epidemic. Lancet. 2015; 385: 1884–901.

4.  Salama P, Spiegel P, Talley L, Waldman R. Lessons learned from 
complex emergencies over past decade. Lancet. 2004; 364: 1801-13.

5.  Spiegel PB, Checchi F, Colombo S, Paik E. Health-care needs of 
people affected by conflict: future trends and changing frameworks. 
Lancet. 2010; 375: 341–5.

6.  Multi-Cluster/Sector Initial Rapid Assessment (MIRA) Provisional 
Version 2012. IASC. www.unocha.org/sites/dms/Documents/mira_
final_version2012.pdf (accessed 30 December 2019).

7.  EWARS: a simple, robust system to detect disease outbreaks. WHO. 
2019. https://www.who.int/emergencies/kits/ewars/en (accessed 30 
December 2019).

8. Disease detection in a box – a high-tech solution for emergency 
settings. World Health Organization regional office for Africa (WHO 
AFRO). 2019. www.afro.who.int/news/disease-detection-box-high-
tech-solution-emergency-settings (accessed 30 December 2019).

9.  Rapid assessment of injuries among survivors of the terrorist attack on 
the World Trade Center—New York City, September 2001. MMWR 
Morbidity and Mortality Weekly Report 51(1): 1–5. Centers for Disease 
Control and Prevention, US.

10.  MMWR Morbidity and Mortality Weekly Report. 2011. 60(38): 1310–4. 
Centers for Disease Control and Prevention.

11.  National ambulance syndromic surveillance: weekly bulletins 2019. 
Public Health England .2019. www.gov.uk/government/publications/
national-ambulance-syndromic-surveillance-weekly-bulletins-2019 
(accessed 1 October 2019).

12.  Wolkin A, Martin C, Law R, Schier J, Bronstein A. Using poison center 
data for national public health surveillance for chemical and poison 
exposure and associated illness. Annals of Emergency Medicine 2012: 
59(1): 56–61.

13.  Telemundo. Aumentan a 64 muertes certificadas por María. 
Telemundo Puerto Rico. San Juan, Puerto Rico. 9 December 2017. 
www.telemundopr.com/noticias/destacados/Aumentan-a-64-
lasmuertes-por-el-huracan-Maria-463005263.html (accessed 23 
August 2019).

2. Identifying and understanding the problem

http://www.cdc.gov/nceh/hsb/disaster/epidemiology.htm
http://www.who.int/surgery/challenges/esc_disasters_emergencies/en
http://www.who.int/surgery/challenges/esc_disasters_emergencies/en
http://www.unocha.org/sites/dms/Documents/mira_final_version2012.pdf
http://www.unocha.org/sites/dms/Documents/mira_final_version2012.pdf
https://www.who.int/emergencies/kits/ewars/en
http://www.afro.who.int/news/disease-detection-box-high-tech-solution-emergency-settings
http://www.afro.who.int/news/disease-detection-box-high-tech-solution-emergency-settings
http://www.gov.uk/government/publications/national-ambulance-syndromic-surveillance-weekly-bulletins-2019
http://www.gov.uk/government/publications/national-ambulance-syndromic-surveillance-weekly-bulletins-2019
http://www.telemundopr.com/noticias/destacados/Aumentan-a-64-lasmuertes-por-el-huracan-Maria-463005263.html
http://www.telemundopr.com/noticias/destacados/Aumentan-a-64-lasmuertes-por-el-huracan-Maria-463005263.html


52

WHO Guidance on Research Methods for Health Emergency and Disaster Risk Management

14.  Kishore N, Marques D, Mahmud A, Kiang MV, Rodriguez I, Fuller A, et 
al Mortality in Puerto Rico after Hurricane Maria. New England Journal 
of Medicine. 2018; 379(2): 162-70.

15.  Santos-Lozada AR, Howard JT. Use of death counts from vital statistics 
to calculate excess deaths in Puerto Rico following Hurricane Maria. 
JAMA. 2018; 320(14): 1491-3.

16.  Transformation and Innovation in the wake of devastation: An 
Economic and Disaster Recovery Plan for Puerto Rico. Government of 
Puerto Rico. San Juan, Puerto Rico. 2018. reliefweb.int/sites/reliefweb.
int/files/resources/pr-transformation-innovation-plan-congressional-
submission-080818_0.pdf (accessed 23 August 2019).

17.  Ivers LC, Hilaire IJ, Teng JE, Almazor CP, Jerome JG, Ternier R, et al. 
Effectiveness of reactive oral cholera vaccination in rural Haiti: a 
case-control study and bias-indicator analysis. Lancet Global Health. 
2015; 3: 162-8.

18.  Peek-Asa C, Ramirez MR, Shoaf K et al. GIS mapping of earthquake-
related deaths and hospital admissions from the 1994 Northridge, 
California, earthquake. Annals of Epidemiology. 2000; 10(1): 5-13.

19.  McArthur DL, Peek-Asa C, Kraus JF. Injury hospitalizations before and 
after the 1994 Northridge, California, earthquake. American Journal of 
Emergency Medicine 2000;18(4): 361–6.

20.  McCurry J. Japan remembers Minamata. Lancet.2006; 367(9505): 
99–100.

21.  Waite TD, Baker DJ, Murray V. Marine Toxins. In: Rutty G, editor. 
Essentials of Autopsy Practice. London: Springer. 2014.

22.  Yorifuji T, Tsuda T, Harada M. Minamata disease: a challenge for 
democracy and justice Late Lessons from Early Warnings: Science, 
Precaution, Innovation, European Environment Agency, Copenhagen, 
Denmark. 2013. p. 92 www.eea.europa.eu/publications/late-lessons-2 
(accessed 30 December 2019). 

23.  UN Environment Minamata Convention on Mercury. 2013. www.
mercuryconvention.org/Convention/Text/tabid/3426/language/
en-US/Default.aspx (accessed 23 August 2019).

24.  Guha-Sapir D, Below R. Collecting data on disasters: easier said than 
done. Asian Disaster Management News.2006. 12: 9-10.

25.  Guha-Sapir D, Below R. A Working Paper for the World Bank. The 
Quality and Accuracy of Disaster Data. A Comparative Analyses of 
Three Global Data Sets. 2002.

26.  Tschoegl L, Below R, Guha-Sapir D. UNDP/CRED Workshop on 
Improving Compilation of Reliable Data on Disaster Occurrence and 
Impact: An Analytical Review of Selected Data Sets on Natural 
Disasters and Impacts. 2006. www.emdat.be/sites/default/files/
TschoeglDataSetsReview.pdf (accessed 23 August 2019).

2.1

http://reliefweb.int/sites/reliefweb.int/files/resources/pr-transformation-innovation-plan-congressional-submission-080818_0.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/pr-transformation-innovation-plan-congressional-submission-080818_0.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/pr-transformation-innovation-plan-congressional-submission-080818_0.pdf
http://www.eea.europa.eu/publications/late-lessons-2
http://www.mercuryconvention.org/Convention/Text/tabid/3426/language/en-US/Default.aspx
http://www.mercuryconvention.org/Convention/Text/tabid/3426/language/en-US/Default.aspx
http://www.mercuryconvention.org/Convention/Text/tabid/3426/language/en-US/Default.aspx
http://www.emdat.be/sites/default/files/TschoeglDataSetsReview.pdf
http://www.emdat.be/sites/default/files/TschoeglDataSetsReview.pdf


53

27.  Kar-Purkayastha I, Clarke M, Murray V. Dealing with disaster 
databases - what can we learn from health and systematic reviews? 
Application in Practice. PLoS Currents. 2011; Sep 30. Vol. 3: RRN1272. 
Doi.org/10.1371/currents.RRN1272.

28.  Technical guidance for monitoring and reporting on progress in 
achieving the global targets of the Sendai Framework for Disaster Risk 
Reduction. UNISDR. 2017. www.unisdr.org/we/inform/
publications/54970 (accessed 30 December 2019).

29.  Waite et al. The English national cohort study of flooding and health: 
cross-sectional analysis of mental health outcomes at year one. BMC 
Public Health 2017; 17. Article number: 129. doi.org/10.1186/s12889-
016-4000-2.

30.  Munro A et al. Effect of evacuation and displacement on the 
association between flooding and mental health outcomes: a cross-
sectional analysis if UK survey data. The Lancet Planetary Health. 
2017; Vol. 1. Issue 4. July 2017; e134-e141.

2. Identifying and understanding the problem

http://Doi.org/10.1371/currents.RRN1272
http://www.unisdr.org/we/inform/publications/54970
http://www.unisdr.org/we/inform/publications/54970
http://doi.org/10.1186/s12889-016-4000-2
http://doi.org/10.1186/s12889-016-4000-2

	2. Identifying and understanding the problem 
	2.1 Using epidemiological principles to assess impacts of emergencies and disasters 
	2.1.1 Learning objectives 
	2.1.2 Introduction  
	2.1.3 Rapid needs assessments 
	2.1.4 Health and health facility surveillance 
	2.1.5 Outbreak investigations and other incident reports 
	2.1.6 Databases holding disaster data  
	2.1.7 Value of disaster epidemiology for research 
	2.1.8 Conclusions 
	2.1.9 Key messages  
	2.1.10 Further reading and resources 
	2.1.11 References  

	2.2 Measuring the health impacts of disasters
	2.2.1 Learning objectives 
	2.2.2 Introduction 
	2.2.3 SPEED in the Philippines 
	2.2.4 Obstacles to implementation of SPEED during Typhoon Haiyan 
	2.2.5 Conclusions 
	2.2.6 Key messages 
	2.2.7 Further reading  
	2.2.8 References 

	2.3 Disease burden: generating evidence, guiding policy 
	2.3.1 Learning objectives 
	2.3.2 Introduction  
	2.3.3 Quantifying the burden of disease from mortality and disability 
	2.3.4 Use of DALYs in Health EDRM 
	2.3.5 GBD 2017 reporting: a snapshot 
	2.3.6 Conclusions 
	2.3.7 Key messages 
	2.3.8 Further reading 
	2.3.9 References 

	2.4 Databases and registers as tools for disaster epidemiology
	2.4.1 Learning objectives 
	2.4.2 Introduction 
	2.4.3 Ongoing population-based databases and registers 
	2.4.4 Pre-existing sub-population databases and registers
	2.4.5 Post-disaster databases and registers 
	2.4.6 Conclusions 
	2.4.7 Key messages 
	2.4.8 Further reading 
	2.4.9 References 

	2.5 Identifying and engaging high-risk groups in disaster research 
	2.5.1 Learning objectives 
	2.5.2 Introduction  
	2.5.3 High-risk populations  
	2.5.4 Age and developmental stage  
	2.5.5 Gender and sexual identities 
	2.5.6 Pre-existing chronic conditions 
	2.5.7 Persons with disabilities 
	2.5.8 Other marginalized groups in the community  
	2.5.9 Barriers and strategies in conducting research with high-risk groups  
	2.5.10 Data collection 
	2.5.11 Ethics Approvals and Considerations  
	2.5.12 Conclusions 
	2.5.13 Key messages 
	2.5.14 Further reading 
	2.5.15 References  

	2.6 The current state of the evidence: Mapping the evidence and systematic reviews
	2.6.1 Learning objectives 
	2.6.2 Introduction 
	2.6.3 Research Rationale 
	2.6.4 What are systematic reviews? 
	2.6.5 Statistical meta-analysis 
	2.6.6 Narrative systematic reviews  
	2.6.7 Qualitative Synthesis 
	2.6.8 Health elements: the current state of evidence
	2.6.9 Barriers 
	2.6.10 The future of systematic reviews for Health EDRM 
	2.6.11 Conclusions 
	2.6.12 Key messages 
	2.6.13 Further reading 
	2.6.13 References 

	2.7 Prioritization of research
	2.7.1 Learning objectives 
	2.7.2 Introduction 
	2.7.3 Step 1: Preparing for a research prioritization exercise 
	2.7.4 Step 2: Shaping a priority setting exercise 
	2.7.5 Step 3: After the priority setting exercise 
	2.7.6 Conclusions 
	2.7.7 Key messages 
	2.7.8 Further reading 
	2.7.9 References  



