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Abbreviations 
3W  Who, What, Where (3W matrix maps Health Cluster partners in a humanitarian crisis) 

ANC  Antenatal care 

AJS  Acute jaundice syndrome 

ALNAP Active Learning Network for Accountability and Performance in Humanitarian Action 

CAR  Central African Republic 

CBS  Community-based surveillance 

CFR  Case fatality rate 

CI  Confidence interval 

CMR  Crude mortality rate 

CXB  Cox’s Bazar, Bangladesh 

DC  Detention centre 

EBPH  Evidence-based public health  

EBS  Event-based surveillance 

ELRHA  Enhanced Learning And Research For Humanitarian Assistance (a global charity) 

EPI  Expanded program on immunisation 

ETU  Ebola treatment centre  

EVD  Ebola virus diseases 

EWAR  Early warning alert and response 

GIS  Geographic information system 

HAV  Hepatitis A virus 

HBV  Hepatitis B virus 

HCV  Hepatitis C virus 

HEV  Hepatitis E virus 

HIS  Health information system; same as health management information system (HMIS) 

HIV  Human immunodeficiency virus 

HMIS  Health management information system; same as health information system (HIS) 

IBS  Indicator-based surveillance 

ICCM  Integrated community case management 

IOM  International Organisation for Migration 

MDA  Mass Drug administration (of antimalarial drugs) 

MHS  Maternal Health Services 

MMR  Maternal mortality ratio 
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MoH  Ministry of Health 

MSF  Médecins Sans Frontières 

MUAC  Middle-upper arm circumference 

OPD  Outpatient department 

PHIS Public health information services in activated Health Clusters and other humanitarian 

health coordination mechanisms 

PNC Postnatal care 

TBA Traditional birth attendant 

SAR Search and Rescue 

SGBV  Sexual and gender-based violence 

SMART Standardized Monitoring and Assessment of Relief and Transition  

SRH  Sexual and reproductive health 

U5MR  Mortality rate in children less than five years 

UN United Nations 

UNHCR  United Nations High Commissioner for Refugees 

WHS  Water, hygiene and sanitation 

WHO  World Health Organisation 
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1 Introduction 

1.1 Evidence-based Public Health 
Improving population health is the ultimate aim of all public health interventions. The translation of 

relevant research findings into evidence-based, context-appropriate and feasible strategies and 

concepts that improve health and reduce disparities is key to successful public health interventions.  

Evidence is defined by the Oxford English Dictionary as “The available body of facts or information 

indicating whether a belief or proposition is true or valid“ (1). In the field of public health, these facts 

or information can be based on various sources and methods including routine program monitoring 

and evaluation, surveillance data or research studies (2–4). 

There is no universally agreed definition of evidence-based public health (EBPH). According to Jenicek 

(5), and similar to the definition of evidence-based medicine (6), EPBH could be defined as “… the 

conscientious, explicit, and judicious use of current best evidence in making decisions about the care 

of communities and populations in the domain of health protection, disease prevention, health 

maintenance and improvement (health promotion)” ((5) p.190). 

The concept of EBPH has been developed further by multiple researchers (7–12) and key steps include 

utilising available data and information systematically, evaluating the quality of available research and 

identifying the best available evidence (8,10). The quality of evidence depends heavily on, but is not 

solely determined by, the design of the study (3,13–15). Systematic reviews of randomised controlled 

trials (RCTs) are rated as the highest possible evidence (15). However, depending on the research 

question and feasibility, other studies and data sources, such as observational studies that are more 

common in public health, contribute to generating the much-needed evidence (3,4,10,14–16).  

Evidence in public health can provide answers to different types of questions regarding 1.) who is 

affected by which health problem or threat, 2.) what could help to address the problem and 3.) how to 

best do this (10). The evidence that provides an answer to the first question usually describes the 

existence of a problem, the type of problem, the magnitude and severity of the problem or threat and 

the population at risk (3,7,10).  

To provide evidence with regards to question 1.) of who is affected by what on which scale is crucial 

information required to initiate and adapt meaningful public health responses in case of humanitarian 

crises (17). Evidence is needed to ensure humanitarian relief reaches the groups most vulnerable and 

hardest affected by the crises and targets the biggest contributors to morbidity and mortality in order 

to yield maximum impact of humanitarian assistance (3,4). However, conducting research and 

providing a solid basis for evidence-based decisions regarding priority interventions to improve 

population health is particularly challenging in humanitarian crises (4) (see chapter 1.2.2). 

1.2 Evidence for decision making in humanitarian crises 

1.2.1 Acute and protracted humanitarian crises 

Humanitarian crises are increasingly frequent and a growing number of people are in need of 

humanitarian assistance (18,19). There is no agreed definition of what constitutes a humanitarian crisis 

(4). It is commonly referred to as events such as natural disasters, epidemics, violence or conflicts that 

impact on health and safety of a significant proportion of the population and threaten their human 

rights; the arising humanitarian needs require multisectoral external assistance (19–23).  
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The European Council, Parliament and Commission define humanitarian crises in a joint statement (24) 

as follows: 

Humanitarian crises include both man-made and natural disasters. Their impact is increasingly severe, linked 

to a number of factors, such as the changing nature of conflict, climate change, increasing competition for 

access to energy and natural resources, extreme poverty, poor governance and situations of fragility. The main 

victims are civilians, often the poorest and most vulnerable among them, mainly living in developing countries. 

Humanitarian crises have led to large numbers of displaced people, both refugees and internally displaced 

persons. ((24), p.C25/1) 

In addition to acute crises that are characterised by a duration of less than six months (19), protracted 

crises are becoming a more and more common phenomenon (18,25). Protracted crises continue for a 

longer duration and are characterised by the ongoing threat to health and wellbeing, the continuous 

risk of loss of livelihood and weak governance that provides little or no response to these threats (26). 

The World Health Organisation (WHO) defines a protracted emergency in the emergency response 

framework (19) as follows:  

An environment in which a significant proportion of the population is acutely vulnerable to death, 

disease and disruption of livelihoods over a prolonged period of time. Governance in these settings is 

often weak, with limited state capacity to respond to, and mitigate, the threats to the population, or 

provide adequate levels of protection. ((19), p.4) 

Chad and the Central African Republic (CAR) are two examples of countries in protracted crises that 

had a humanitarian response plan in place for more than 15 years (18).  

In addition to humanitarian crises bound to specific countries, on the Mediterranean Sea a crisis has 

evolved as migrants, refugees and asylum seekers aim to travel across the Mediterranean in small boats 

to reach Europe (27).   

1.2.2 Conducting research and generating evidence in humanitarian crises 

Research in humanitarian crises should follow the same ethical standards as research outside 

humanitarian crises and protocols should be reviewed by institutional review boards (28–30). In 

addition, research in crises requires a specific justification as to why the research is needed during a 

humanitarian crisis, because populations living through humanitarian crises are particularly vulnerable 

and at the same time, ethics oversight in many humanitarian crises is particularly weak (28–30). If it is 

possible to extrapolate evidence from non-crises settings to a crisis setting, the evidence should be 

generated in non-crises settings to minimize risks to participants (30–32). 

The vulnerability of the population under study makes it a key requirement to utilise data that is already 

available whenever possible – instead of conducting new research that can cause potential harm (30–

32). Additionally, primary data collection in humanitarian crises is challenged by insecurity, access 

problems, complicated logistics and by an extremely vulnerable population under research (31–33). A 

review of research methodologies in humanitarian crises commissioned by the organisation Enhancing 

Learning and Research for Humanitarian Assistance (ELRHA) (32) made the following recommendations 

for improving research in humanitarian settings: “greater focus on the adaptation of established 

methods, better knowledge transfer from “stable” settings, better routine data collection, and the 

improved analysis of existing data.” ((32), p.15) 

Due to challenges in research implementation and the need to reduce risks to participants (and 

researchers) to a minimum, evidence in humanitarian settings is often flawed and incomplete (4).  

Evidence-based decisions often require dealing with imperfect evidence and making appropriate use 

of the best available evidence that is frequently based on rapid assessments, population-based surveys 

and surveillance data instead of RCTs (4).  
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1.2.3 Evidence-based public health action in humanitarian crises 

Humanitarian response is aiming to reduce morbidity and mortality of populations affected by crises 

by addressing underlying factors such as provision of food, water and sanitation and shelter but as well 

by providing health care (23). With 274 million people in need of humanitarian assistance in 2021 and 

a forecasted global UN budget of 41 billion US Dollars to target the populations most in need (18), there 

is a tremendous importance to address the major contributors to morbidity and mortality in the most 

vulnerable populations based on the best available evidence (2,3). The Active Learning Network for 

Accountability and Performance in Humanitarian Action (ALNAP) summarises that “The failure to 

generate and use evidence in policy and response makes humanitarian action less effective, less ethical 

and less accountable” ((3), p.5). 

For humanitarian crises, the evidence required to allow evidence-based decision making is outlined in 

the Standards for Public Health Information Services (PHIS) in Activated Health Clusters and other 

Humanitarian Health Coordination Mechanisms (17)1: 

a) “Health Status and Threats for affected populations” ((17), p.8) such as estimates of mortality, 

major causes of morbidity and public health threats of epidemic-prone diseases,  

b) “Health Resources and Services Availability” ((17), p.8) and  

c) “Health System Performance” ((17), p.9) including coverage, utilisation and quality of care 

(17,23).  

Indicators for these domains of population health are required during the initial assessment and 

analysis stage of the humanitarian response cycle but as well as baseline data to monitor changes in 

population health throughout the crisis (17,34,35). Often these indicators that describe the health 

situation of a population or sub-population are compared against “accepted crisis thresholds” ((3), 

p.12) to demonstrate that an emergency situation is met and an intervention is needed (3,17,36). 

In order to translate the evidence regarding the domains of population health in humanitarian crises 

into action, the information needs to be communicated in an appropriate format to communities under 

research, donors and to the agencies and governing bodies that are in the position to apply the 

evidence to their operational decisions (2). According to ELRHA, successful research dissemination and 

uptake can be facilitated by better use of routine data, translating research into actionable 

recommendations, employing persons who can translate and communicate the research findings to 

their operational relevance, close partnerships between academia and humanitarian practitioners, 

research leadership from the Global South and leadership in evidence utilisation (2). 

1.3 Population health indicators relevant in humanitarian crises 

1.3.1 Health status and threats – Mortality, morbidity and public health threats 

Evidence-based data about population mortality, population morbidity and the monitoring of health 

threats represent the vital metrics required to initiate, monitor and adapt adequate humanitarian 

response (17,23). To operationalise the domain of population mortality the following indicators are 

commonly utilised: crude- and cause-specific mortality rates (the number of deaths over a defined time 

in a defined population) and proportional mortality ratio (different causes of deaths expressed as 

percentages of the total number of deaths) (17,37,38). 

 
1 The Global Health Cluster is a coordination mechanism in humanitarian crises that is led by WHO and promotes 
and supports effective humanitarian response of the health sector during a humanitarian crisis (23) 
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Population mortality indicators 

To operationalise the domain of population mortality the following indicators are commonly utilised: 

crude- and cause-specific mortality rates (number of deaths over a defined time period in a defined 

population) and proportional mortality ratio (different causes of deaths expressed as percentages of 

the total number of deaths) (17,37,38). 

Population mortality is the gold standard indicator of population health in crisis (17,23,37,38). While 

humanitarian crises may impact in multiple ways directly and indirectly on physical and psychological 

well-being of the people affected, population mortality measures the final hard outcome of crises on 

health (23,37,38). However, population mortality provides information on the population’s health status 

at a point where prevention is not possible anymore for those deaths already counted (38,39). Yet, 

mortality is the key metric to benchmark the magnitude of the crisis and the required scale of the 

response (23,38). In addition to using thresholds for benchmarking crises - relevant for advocacy and 

allocation of resources - mortality estimates can provide crucial information for fine-tuning interventions 

with regards to how many people are affected, since when, on what scale by which causes of deaths (37).  

The key mortality indicators in humanitarian crises are the crude mortality rate (CMR) and the mortality 

rate in children under five years of age (U5MR) (37,38). The CMR describes deaths of all causes in a 

specific population during a defined time period; it is usually expressed during emergencies as the 

number of deaths per 10,000 population per day (37,38). The U5MR describes deaths of all causes 

among children less than 5 years old in a specific population aged less than 5 years old during a defined 

time period; it is usually expressed during emergencies as the number of deaths in children under five 

years of age per 10,000 population under five years of age per day (37,38).2 The CMR and U5MR have 

steadily been declining over the past decades in all parts of the world (40). The least developed 

countries are thought to have a baseline CMR of ~0.2/10,000/day according to the World Bank (40). 

However, these mostly modelling-derived estimates are unlikely to reflect the true magnitude of 

baseline mortality in many crisis-affected and unstable settings as population movements, conflict-

impacts and security constraints are often unpredictable (41). A doubling of the local baseline mortality 

or a CMR beyond 1 death/10,000 population/day is commonly considered the threshold to declare a 

humanitarian emergency (37,38). For the U5MR, a doubling of the local baseline mortality or a U5MR 

beyond 2 deaths/10,000 population/day is commonly considered the emergency threshold (37,38).  

In addition to crude mortality rates, cause-specific mortality rates are often calculated in order to 

measure the direct impact of a specific disease (e.g., Ebola-related deaths) or crisis-specific events (e.g., 

violence-related deaths) on population mortality (37,38). The cause-specific mortality rates are 

expressed as deaths per 10,000 population per day (37,38).  

Proportional mortality provides an additional measure of the contribution of different causes and 

diseases to population mortality, the indicator of proportional mortality can help to target the most 

common diseases and reduce mortality (37,38). Proportional mortality is usually expressed as a 

proportion or percentage and not a rate (e.g., most common causes of deaths: malaria 50%, respiratory 

diseases 15%, diarrhoeal diseases 14%, etc.) and is one of the core health indicators required in any 

humanitarian crisis (42). 

As data about deaths from health facilities is usually only reflecting a biased fraction of the deaths 

happening in the population, mortality indicators are usually obtained on population level. Mortality at 

population level in crises is typically measured by population-based surveys (see chapter 1.4.3) or 

 
2 The U5MR as defined here should not be confused with the under-five mortality ratio that is defined as deaths 
in children under five years per 1,000 live-birth and is usually calculated over longer periods and less commonly 
used in emergencies (37) 
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community-based mortality surveillance; the latter can be very resource intensive as it requires staff to 

visit a defined population in a defined period (usually each week) to inquire about recent deaths, it also 

requires ongoing supervision, data collection and analysis (37,38). 

Population morbidity indicators 

To operationalise the domain of population morbidity the following indicators are commonly utilised: 

proportional morbidity ratio (different causes of disease expressed as percentages of the total number 

of diseases) and disease incidence rates (number of cases of a disease during a defined time period 

among a defined population) (17,23,43). 

Population morbidity data provides a faster indicator of population health than mortality data as the 

health outcome (i.e., disease) appears earlier (38,39). Population morbidity in humanitarian crises is 

often operationalised as a simple calculation of proportional morbidity expressed in percentages 

derived from health facility-based data (42). The PHIS Toolkit of the Health Cluster (42) describes 

proportional morbidity as one of the key indicators for general population health in humanitarian crises 

(42). Proportional morbidity measured at health facility level provides an indicator of the most common 

diseases that require health care but might obscure the treatment needs of populations that cannot 

access health care or for diseases that cannot be treated in the current health system (42).  

In addition to proportional morbidity, incidence rates for diseases of high concern (context-specific) are 

established from surveillance data if appropriate denominator data is available (42,43).  

Routinely, further data for conditions and threats of specific concern during emergencies are also 

obtained, among them are typically measles vaccination status, nutritional status among children, 

mental health status and sexual and gender-based violence (SGBV) reports and further physical disease 

data (e.g., chronic conditions, reproductive health etc) (43).  

Morbidity data can complement mortality data in that it provides information on diseases and 

conditions that might not have caused death (yet) but have the potential to do so and/or impact 

substantially on well-being. 

Indicators of public health threats 

Public health threats to populations during humanitarian crises can be posed by epidemic-prone 

diseases, population movements or health-service disruptions or other context-specific risks (17). 

These threats are typically monitored by surveillance systems on health facility level and/or community 

level that include an early-warning alert and response (EWAR) component (see chapter 1.4.2). There 

are no standard indicators of what constitutes a public health threat in humanitarian crises as the 

assessment of threats is context dependent; rather there are recommended processes that taken 

together create an EWAR system for detection, verification, risk assessment- and characterisation of 

and response to public health threats (17,43–45) (see chapter 1.4.2).  

1.3.2 Health resources and services availability – Functionality of services 

Documenting the availability and functionality of health services in the crisis area is a key step to 

establish the gaps and unmet needs in a humanitarian crisis (23). A list of partners and a systematic 

survey of who does what where (3W) are at the heart of the health service availability and functionality 

assessment (17). The partners list and 3W are complemented by a Health Services Availability Monitoring 

System (HeRAMS) that should repeatedly be undertaken to establish the exact services and staff 

available to which population during the crisis (17). The domain of the assessment of health resources 

is described in the PHIS standards (17) as “[…] information on preventive and curative health services, 

infrastructure, personnel and supplies provided by health authorities or other actors, as well as the 

degree of access that affected populations actually have to those services.” ((17), p.8). 
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As the assessment of health resources is a standardized process requiring minimal epidemiological 

input, it does not form part of the work presented here. 

1.3.3 Health system performance – Coverage, utilisation and quality of care 

The monitoring of the performance of the health system provides information about the care actually 

delivered and used by the population affected by crisis (17). The performance assessment represents 

the next step following the assessment of availability and functionality (see chapter 1.3.2). While 

availability merely describes the existence of health services, the performance assessment aims to 

provide information about coverage and utilisation of the health service by the target group and the 

quality of care at the health services (17,23).  

Indicators of health service coverage 

The main indicator for health service coverage is defined as the overall proportion of the population 

that is reached in practice by the service (17).   

Health service coverage depends on the ability of a health service to interact with the people who should 

benefit from it (the target population), i.e., the ability to transform the intention to serve people into a 

successful intervention for their health. ((46), p.295) 

Coverage estimates of specific health services (e.g., immunisation services or reproductive health 

services) are usually obtained in population-based surveys (see 1.4.3). Coverage can sometimes be 

inferred based on HMIS data about consultations for a specific service and population denominators. 

However, this method is often hampered by the lack of exact population denominators and particularly 

risks to miss coverage gaps among hard-to-reach and hidden groups (17). Population-based surveys 

allow to establish the proportion of the population (or subgroups thereof) that has access to the health 

service and uses it, and to identify barriers to the service utilisation (see 1.4.3).  

Indicators of health service utilisation and health-seeking behaviour 

The utilisation of health services is usually operationalised as the simple output of available health 

services based on the health management information system (HMIS; also referred to as health 

information system (HIS)) (17). The HMIS collects and analyses data from health facilities about the 

number and cause of consultations and the services provided per week (e.g., number of outpatient 

consultations, number of admissions to inpatient therapeutic feeding centres) (17). 

Data on utilisation patterns beyond the HMIS are not routinely collected in humanitarian crises as part 

of the PHIS and no standard indicators are established for humanitarian crises to describe the 

knowledge, attitude and behaviour and practice of seeking health care nor to operationalise health-

seeking behaviour (17). 

Indicators of health service quality of care 

Quality of care is defined as “The degree to which health services for individuals and populations 

increase the likelihood of desired health outcomes and are consistent with current professional 

knowledge” ((47), p.6). To achieve a good quality of care, humanitarian response aims to follow a 

standardized process to care delivery and the health care provided is compared to standards of care 

that are set by WHO and the health cluster (23,48). However, there are multiple challenges to achieving 

adequate quality of care such as the existence of fragmented and poorly resourced health systems, lack 

of trained staff and multiple actors following different protocols to care (23).  

Quality of care can be assessed by facility audits, surveys among patients and lastly by analysing HMIS 

data from health facilities, as the case fatality rate of a specific disease can be a proxy for quality of care 

for some diseases (43). Quality of care is however not (yet) part of the standard public health 

information provided during emergencies and there are no standard indicators available (17).  
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1.4 Data sources and methodologies to estimate population health indicators in 

humanitarian crises 

Establishing population health indicators in humanitarian crises to inform the need and scope of public 

health interventions is difficult and only partially standardized (4,43,49–51). In the following I will 

present data sources and methodologies for population health indicators regarding a) the health status 

and health threats as well as c) health system performance. As b) health service availability is 

established by a simple list of actors and their response capacity with minimal epidemiological input, 

the indicators for health service availability do not form part of this research: 

a) Health status and health threats: Mortality, morbidity and health threats 

b) Health service availability: will not be included 

c) Health system performance: coverage, utilisation and quality of care 

Following initial rapid assessments at the onset of the crisis, there are three main sources for evidence 

on health status and threats as well as health system performance: 1. health program data such as 

HMIS data, 2. data from surveillance systems and 3. population sample survey data (17,43,50) as 

illustrated in Table 1. 
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Table 1: Data sources and methods for obtaining indicators of population health in humanitarian crises (adapted from Checchi et al. 2018, page 2301 (43)) 

Population health indicators Data sources and methods available to generate evidence 

HMIS data Surveillance data Population-based survey data Other 

Health status 

Population 
mortality 

NA* Prospective death surveillance 
as part of community-based 
surveillance 

Retrospective population-based 
mortality survey 

Grave counts, media reports, 
modelling 

Population 
morbidity 

Analysis of routine HMIS data to 
establish magnitude and severity 
of different conditions and 
diseases 

Analysis of surveillance data for 
key diseases to establish 
incidence rates based on 
population size and 
composition** 

Retrospective population-based 
survey to establish prevalence of 
diseases and conditions 

Desk-based analysis of data from 
similar settings and pre-crisis 
morbidity data 

Health threats Integration of HMIS data into the 
EWAR function of the 
surveillance system to identify 
potential threats early 

EWAR component forms part of 
the surveillance system to 
identify potential threats early 

NA Desk-based analysis of epidemic 
profile of the crisis setting 
(endemic and epidemic diseases, 
other potential threats) 

Health system 
performance 

Coverage Analysis of routine HMIS data 
(output) and comparison to 
expected utilisation based on 
population size and 
composition** 

NA Retrospective population-based 
survey to establish population 
coverage of specific services 

NA 

Utilisation and 
health-seeking 
behaviour 

Analysis of routine HMIS data 
(output) to quantify utilisation in 
absolute numbers 

NA Retrospective population-based 
survey to establish health service 
utilisation patterns, health-seeking 
behaviour and barriers to care 

Qualitative methods to establish 
health service utilisation 
patterns, health-seeking 
behaviour and barriers to care 

Quality of care Case fatality rates for specific 
diseases and services 

NA Retrospective population-based 
surveys to establish type and 
quality of care received 

Facility audits, patient 
interviews, qualitative methods 

Legend: EWAR = Early Warning Alert and Response HMIS = Health information system; NA = Not applicable.  

* Health facility-based mortality is considered an indicator of the quality of care rather than providing information about mortality rates and causes at population-level 

** requires availability of population denominator data including age-breakdown   
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1.4.1 HMIS data 

Routine health program data such as HMIS data is the most readily available type of data in 

humanitarian crises, if any health care at all is in place (either newly established or dating from before 

the crises onset). Most healthcare providers have some HMIS in place to conduct at least basic 

monitoring of numbers, type and cause of patient consultations (17). At the same time, the quality of 

routine data collection and analysis is often poor and the wealth of information in the data is frequently 

not used to its full potential (2,32) 

The PHIS standards (17) describe the HMIS as 

A Health Management Information System (HMIS) collects, analyses and reports data from health 

providers and facilities on causes of consultation and hospitalisation, services provided (e.g., number of 

antenatal consultations), and (at least in inpatient facilities) patient clinical outcomes. HMIS data, alone 

or in combination with catchment population figures, are used to construct a variety of indicators of 

proportional and absolute morbidity and mortality, service utilisation, and quality of care. These 

indicators inform planning, management, and decision-making both at the health facility level, and at 

aggregated levels, such as district-level planning by the Ministry of Health (MoH). ((17), p.17) 

Some of the HMIS data routinely feeds into health facility-based surveillance systems for infectious 

diseases that are either operated at country-level or, if the national surveillance system is affected in 

its functioning and performance by the humanitarian crisis, an emergency-specific surveillance system 

is established within the Health Cluster coordinating body (17). HMIS data is often broader than 

surveillance data as it also includes information on non-communicable diseases and conditions as well 

as information about the types of services provided.  

HMIS systems in emergencies range from sophisticated software solutions that can be tailored to 

context, bring large amounts of patient data together and provide automated analysis (like DHIS2 (52)) 

to systems based on simple tally sheets on paper. Even in its most basic form, HMIS data - if collected 

and analysed appropriately - usually allows to establish some evidence on total numbers of health care 

utilisation and proportional morbidities in the population.  

In this research, HMIS data is used to establish proportional morbidities and main health concerns 

among migrants, refugees and asylum seekers in detention centres in Tripoli, Libya (53), and onboard 

a search and rescue vessel on the Mediterranean Sea (54).  

1.4.2 Surveillance data 

The WHO defines Public Health Surveillance in its technical guidelines for integrated disease 

surveillance and response (55) as follows 

Public Health Surveillance is the ongoing systematic identification, collection, collation, analysis and 

interpretation of disease occurrence and public health event data, for the purposes of taking timely and 

robust action, such as disseminating the resulting information to the relevant people, for effective and 

appropriate action. ((55), p.1) 

While public health surveillance in general can provide valuable data on long-term trends for infectious 

and non-infectious diseases, for humanitarian emergencies the most important function is the early 

warning alert and response (EWAR) component to detect and react to public health threats rapidly 

(17,23,43,44,55). EWAR information can derive from reports from health facilities as well as from 

communities and other sources such as pharmacies or the media (44,56). 

The EWAR system usually includes an event-based surveillance (EBS) component that relies on reports 

of potential public health events by the public, community volunteers, health care providers or others 

(e.g., health facilities reporting ad hoc clusters of patients with severe and similar symptoms of an 
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unknown disease). All EBS reports undergo a quick triage to ensure they could represent a potential 

public health threat, and in case of positive triage, an alert is issued (44).  

The EWAR system additionally includes an indicator-based surveillance (IBS) component that relies on 

pre-identified reporting sites such as health facilities or community health workers reporting in a 

defined frequency cases with specific diseases or conditions. These reports are based on case 

definitions that describe the specific symptoms or syndromes that are notifiable. The frequency of 

reporting is usually set to daily or weekly and reports are then compared against an alert threshold to 

identify any unusual increase in a specific disease or condition. If a threshold is crossed and the report 

could be verified, an alert is issued (44).  

Any alert that is detected by the EWAR system undergoes a risk assessment that includes a) assessment 

of the hazard that might be causing the threat, b) assessment of the context and c) assessment of the 

potential exposure and immunity of the population to the hazard (44,45). The decision if a specific 

pathogen represents a risk, therefore, requires a desk review of the context (e.g., camp vs no-camp 

setting, WHS conditions, food security) and the exposure and immunity; one case of measles might be 

considered sporadic and irrelevant in a rural setting with good vaccination coverage but it could 

represent a major threat in an overcrowded camp setting with low vaccination coverage and high rates 

of malnutrition (45,57). Thus, all alerts in the EWAR system from IBS or EBS alike undergo further risk 

assessment and investigation to check if they constitute a potential public health event that requires 

a response. Further investigations can include enhanced surveillance activities, patient follow-ups, and 

laboratory tests of samples from patients and/or the environment. In case of a positive risk 

assessment, the response can include but is not limited to case finding, health promotion activities, 

infection prevention control (IPC) measures, water, hygiene and sanitation (WASH) interventions, 

clinical case management and comprehensive outbreak response (e.g., in the case of a measles 

outbreak that would typically include mass vaccination campaigns, health promotion, provision of free 

health care) (44).  

In this research, I present an outbreak investigation triggered by an alert of a potential public health 

threat to the EWAR system in Cox’s Bazar, Bangladesh, among the Rohingya population in a camp 

setting (58). 

1.4.3 Population-based surveys 

Population-based surveys are the standard methodology to estimate mortality, nutrition status and 

vaccination coverage during humanitarian emergencies (23,59–61). Population-based surveys aim to 

collect information among the population on an individual level about the current health status or 

previous events (during a defined time frame) such as disease or death (23,59–61). In addition to 

mortality, nutrition status and vaccination coverage, surveys can also be used to establish morbidities 

in the past weeks, coverage and quality of health care services, health-seeking behaviour, and barriers 

to care (23,43,62).  

Population-based surveys in humanitarian emergencies often use two-stage sampling, in the first 

stage, a village is selected with the chance of selection for the survey being proportional to the 

population size of the village. Within the selected village, in the second sampling stage, households are 

selected through a defined random sampling method (60,61,63). There is some controversy about the 

best random method to select the households: spinning a pen, GIS-supported selection or numbering 

all buildings are among the more commonly used approaches (63,64). Households are usually the final 

sampling units and within the households, all household members that fulfil eligibility criteria for the 

survey are asked to participate (60,61). 
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Surveys, if well conducted, can provide excellent indicators of the health status of a population 

(17,23,43). Their implementation entails a number of steps that may be challenging in humanitarian 

crises and may require context-specific adaptations and novel approaches (4,32,63). Standard 

procedures include but are not limited to the following steps (60,61,63–65):  

• Survey design and planning: developing research protocols and seeking ethical review in the 

country of implementation, establishing population numbers by settlement in the survey area 

(for the allocation of clusters proportional to population size), the selection of villages 

proportional to population size and the approval of the administrative (or de-facto) authority 

in that village to conduct interviews, recruit and train surveyors;  

• Survey implementation: transportation to selected villages, the selection of houses in selected 

villages with a suitable random method, asking households for consent followed by an 

interview in person by a trained surveyor, the collection of data in a standardized format and 

the transfer (digitally or physically) of that data to a common database respecting data 

protection requirements, debriefing with surveyors each evening, conducting data checks for 

consistency and data quality and if needed conduct additional on the job training;  

• Survey analysis, interpretation and dissemination: statistical analysis and interpretation in 

context, preparation of appropriate dissemination formats for different stakeholders, 

engagement and discussion with decision makers to facilitate the use of evidence. 

In this research, I present several survey methodologies to obtain indicators of population health in 

humanitarian crises: A population-based survey using an adaptation of the standard method in Ouaka 

prefecture, CAR, to establish mortality and health-seeking behaviour (66); a population-based survey 

in Monrovia, Liberia, using a novel phone-based method to establish mortality, morbidity and health-

seeking behaviour during the Ebola outbreak in 2014 (67); a standard population-based survey in Sila 

region, Chad, to establish coverage, utilisation and quality of reproductive health care (68). 

1.5   Research aim 

1.5.1 Research objectives 

The aim of this research synthesis is to demonstrate that context-appropriate research designs using 

available HMIS and surveillance data, as well as well-conducted standard approaches and adapted 

methods to population-based surveys, can overcome design and implementation challenges and allow 

to generate an evidence-base for decision-making in humanitarian settings. 

For decades, decisions about aid distribution and health program designs in humanitarian crises used 

to be driven by experience and assumptions of aid workers and less so by evidence (2,3,35,69). 

However, the generation and use of evidence, i.e., information that is able to demonstrate if an 

assumption holds true (1), is required in humanitarian crises as much as in all other public health 

settings to ensure humanitarian aid is effective, ethical and accountable (3). While the required 

indicators and their data sources and the methods to obtain them are not rocket science, poor data 

quality and analysis have often hindered the use the HMIS and surveillance data to their full potential 

(2,32); and flaws in the design as well as challenges in the implementation of population-based surveys 

have limited their usefulness in the past (63,64,70,71).  

The research methods presented here represent well-conducted standard approaches as well as novel 

methods to estimate a broad range of population health indicators. All of the presented studies are 

based on HMIS data, surveillance data or survey data collected during the humanitarian crises on 

behalf of Médecins Sans Frontières (MSF) and/or the Ministry of Health (MoH) of the respective 

country. 
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1.5.2 Research overview 

The research includes two studies on mortality in humanitarian crises: two population-based surveys 

to estimate mortality in an acute humanitarian crisis in Liberia in 2015 (67) and a protracted crisis in 

CAR in 2020 (66). Additionally, the research includes three studies related to morbidity and disease 

threats in humanitarian crisis: two analyses of proportional morbidity patterns of migrants, refugees 

and asylum seekers detained during the protracted crisis in Libya, 2018-2019, (53) and onboard a 

search and rescue vessel on the Mediterranean Sea, 2016-2019 (54); and the description of disease 

trends and threats related to findings from an enhanced surveillance system for acute jaundice 

syndrome (AJS) during the acute humanitarian crisis in Bangladesh affecting the Rohingya population 

in the camps in Cox’s Bazar in 2018 (58). And lastly, the research includes a study about health system 

performance in humanitarian crises: a survey that estimates maternal health service coverage, quality 

of care and health-seeking behaviour for women of reproductive age in a protracted crisis in Chad in 

2019 (68).  

The objectives of all the individual pieces of research presented here were to establish health 

indicators for populations affected by humanitarian crises in order to guide health service provision, 

broader relief efforts and advocacy strategies.  

An overview of population health indicators, methods to estimate these indicators and the specific 

approaches described as part of this synthesis are illustrated in table 2.
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Table 2: Data sources and methods for obtaining indicators of population health in humanitarian crises (adapted from Checchi et al. 2018 (43)) 

Population health indicators Data sources and methods available to generate evidence 

HMIS data Surveillance data Population-based survey data Other 

Health status 

Population 
mortality 

NA* Prospective death surveillance 
as part of community-based 
surveillance 

Retrospective population-based 
mortality survey [1] [2] 

Grave counts, media reports, 
modelling 

Population 
morbidity 

Analysis of routine HMIS data to 
establish magnitude and severity 
of different conditions and 
diseases [3] [4] 

Analysis of surveillance data for 
key diseases to establish 
incidence rates based on 
population size and 
composition** [5] 

Retrospective population-based 
survey to establish prevalence of 
diseases and conditions [2] 

Desk-based analysis of data from 
similar settings and pre-crisis 
morbidity data 

Health threats Integration of HMIS data into the 
EWAR function of the 
surveillance system to identify 
potential threats early [5] 

EWAR component forms part of 
the surveillance system to 
identify potential threats early 
[5] 

NA Desk-based analysis of epidemic 
profile of the crisis setting 
(endemic and epidemic diseases, 
other potential threats) [5] 

Health system 
performance 

Coverage Analysis of routine HMIS data 
(output) and comparison to 
expected utilisation based on 
population size and 
composition** 

NA Retrospective population-based 
survey to establish population 
coverage of specific services [6] 

NA 

Utilisation and 
health-seeking 
behaviour 

Analysis of routine HMIS data 
(output) to quantify utilisation in 
absolute numbers [3] [4] 

NA Retrospective population-based 
survey to establish health service 
utilisation patterns, health-seeking 
behaviour and barriers to care [1] 
[2] [6] 

Qualitative methods to establish 
health service utilisation 
patterns, health-seeking 
behaviour and barriers to care 
[1] 

Quality of care Case fatality rates for specific 
diseases and services 

NA Retrospective population-based 
surveys to establish type and 
quality of care received [6] 

Facility audits, patient 
interviews, qualitative methods 
[1] 

Legend: EWAR = Early Warning Alert and Response HMIS = Health information system; NA = Not applicable. All fields shaded in yellow represent sources and methods applied 
in this research: [1] adaptation of this method utilised as part of the following original research - survey in CAR (66); [2] adaptation of this method utilised as part of the 
following original research - survey in Liberia (67); [3] method utilised as part of the following original research - HMIS data analysis in Libya (53); [4] method utilised as part of 
the following original research - HMIS data analysis at Mediterranean search and rescue intervention (54); [5] adaptation of this method utilised as part of the following original 
research - surveillance and HMIS data analysis for threat detection in Bangladesh (58); [6] this method utilised as part of the following original research - survey in Chad (68)  
* Health facility-based mortality is considered an indicator of quality of care rather than providing information about mortality rates and causes at population-level 

** requires availability of population denominator data including age-breakdown   
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2 Original articles 

2.1 Mortality and health-seeking behaviour during the protracted humanitarian 

crisis in the Central African Republic, 2020 
 

 

 

 

 

The Central African Republic (CAR) is one of the most fragile states in the world (72) and requires 

multisectoral international support since 19 years (18). The protracted crisis in CAR is characterised by 

cycles of violence and despite repeated peace deals, the population continues to be subject to human rights 

abuses (73,74). Ouaka prefecture is home to 7% of the country’s population and is affected by a continuous 

conflict between armed groups (75). MSF supports some of the health infrastructure of Ouaka prefecture. 

MSF initiated the following population-based survey to establish the population age structure, the mortality 

rate and birth rate, causes of death and health-seeking behaviour (66).   

We conducted an adapted population-based cluster survey (66). We utilised a two-stage cluster sampling 

and allocated clusters according to population size to the 16 communes of Ouaka prefecture (66). We 

selected cluster starting points from a list of buildings identified on satellite images (76): within each 

commune, we selected starting points for the clusters with systematic random sampling from a list of all 

buildings in the commune (66). The list was based on geographical building footprints that were derived from 

screening satellite images for buildings using artificial intelligence (76). We aimed for a sample size of 3,636 

household members (66). The recall period started 26/05/2019 (Mother’s Day) (66). The standard survey 

questionnaire was adapted to include an open question at the start of the interview (“What difficulties does 

your household and community face on a daily basis?”) (66). We used a content analysis approach to identify 

common topics (77,78). Additionally, we adjoined a set of closed non-standard quantitative questions to 

elicit better information about newborn deaths and maternal mortality (66). All data were collected with a 

digital questionnaire using Kobo Toolbox (79) by surveyors who received four days of training on survey 

methodology, survey ethics, sampling and participant selection and the questionnaire (66).  

We conducted the survey between 09/03/2020 and 09/04/2020 and included 591 households with 4,000 

household members (66). The median age was 12 years and 23% (95% CI: 21.4-24.3%) of the population 

were less than five years old (66). The crude birth rate was estimated at 59.0 birth per 1,000 population per 

year (95% CI: 51.7-67.4). The maternal mortality rate (MMR) was estimated at 2,525 per 100,000 live births 

(95% CI: 825-5,794) (66). The CMR was estimated at 1.33 deaths per 10,000 population per day (95% CI: 

1.09-1.61) and the U5MR at 1.87 per 10,000 population per day (95% CI 1.37-2.54) (66). The most common 

specified cause of deaths overall was malaria (66). Among participants ≥5 years of age violence was most 

often reported as the specific cause of death (66). Among those who died, 62% (95% CI: 53.2-70.0%) 

reported having sought care in the two weeks before their deaths (66). The challenges reported were 

related to access to health care, harsh living conditions and violence (66). The most common challenges 

reported were health problems and challenges in accessing appropriate health care because of distance to 

health care, money but also lack of medicine and lack of trained staff at health facilities (66). 

The estimates for the crude, under five years and maternal mortality rates were higher than previously 

estimated (66,80–83). The CMR exceeded the emergency threshold for humanitarian crises (38,84). 

Similarly, high mortality rates were found in other prefectures in CAR in 2018 and 2019 (85,86). All these 

estimates speak to a very poor health status and indicate the severity of the crisis (66).  

Robinson E, Lee L, Roberts LF, Poelhekke A, Charles X, Ouabo A, Vyncke J, Ariti C, Gbanzi MCA, 

Ouakouma MT, Gray N, Daly M, White K, Templeman S, Hejdenberg M, Hersevoort M, Pena SJ, 

Kuehne A. Mortality beyond emergency threshold in a silent crisis- results from a population-based 

mortality survey in Ouaka prefecture, Central African Republic, 2020. Confl Health. 2021 Jun 

30;15(1):50. doi: 10.1186/s13031-021-00385-2. PMID: 34193238; PMCID: PMC8243074. 
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In addition to the high mortality, the young age of the population with 50% being 12 years old or 

younger was noteworthy and the proportion larger than modelled United Nations (UN) estimates 

(66,87). The accuracy of the high proportion of children under five years was corroborated by other 

surveys (85,86,88) and by our estimate of the birth rate which was also significantly higher than the 

UN births rate estimate (89). The proportional mortality confirmed the importance of malaria and 

other preventable infectious diseases such as diarrhoea and acute respiratory infections as the main 

reasons of death (66). Furthermore, it highlighted the excess mortality caused by violence (66). 

Violence was also reported as a major challenge by many households spontaneously (66). 

Lastly, we found that 62% of the people who died did seek care but then still died (66). Problems to 

find adequate health care were additionally reported as challenges in response to the open questions 

(66). The reasons will need further research, possible explanations could include low-quality care, lack 

of diagnostic skills, lack of medicines or late presentation, or a combination of the above (66).  

Our survey might have been affected by recall bias, reporting bias and survival bias (38,66). Moreover, 

the classification of cause of death was based on verbal reporting by household members and lacked 

clinical verification (66). In addition, we could not reach four of 16 communes in Ouaka because of 

security risks; this might have contributed to underestimation of the mortality as the places excluded 

were less accessible and more violent (66). We believe that our survey design also had specific 

strengths including a) the use of satellite imaging for sampling that allowed us to use a recent sampling 

frame and reduced sampling challenges typically associated with population-based cluster surveys 

(63), b) the omission of all other questions not directly related to mortality to avoid a focus on more 

pleasant or easier-to-measure content by surveyors, c) the opening question contributed to 

establishing rapport with the household and allowed us to elicit context information that helped to 

interpret our findings and d) the additional questions around birth and newborns enabled us to 

establish the birth rate and newborn deaths with more certainty than previous designs (66).  

The survey was able to provide information for following evidence-based programming 

recommendations based on indicators of population health status and public health threats: 

• Given the high proportion of children in the population and the high proportion of malaria and 

other preventable diseases as causes of deaths, we recommend to re-enforced MSF’s focus on 

child health and malaria and a provision of services as close to the community as possible (66,90).  

• The high maternal mortality rate was unexpected and concerning; maternal health was not a 

programmatic priority prior to the survey and we recommend to consider the re-prioritisation of 

maternal health services on community-level as well as follow-up operational research to confirm 

the MMR and to find out more about reasons for maternal deaths (66). 

• The mortality estimates will be serving as a baseline for future program evaluation (66).  

Recommendations based on indicators of health system performance: 

• With regards to health-seeking behaviour, no lack of trust in formal health care nor lack of 

knowledge was identified, however, accessibility and the need for cost-free and close-to-home 

healthcare were repeatedly mentioned and re-affirms MSF’s strategy of continuing and 

expanding integrated community care beyond children under five years of age (66,90). 

• An additional focus for further research should be the quality of health care as lack of medication 

and staff were mentioned as challenges and the high proportion of persons who sought health 

care before death but then died warrants an investigation of quality of care (66).  

Overall, our survey provided an account of concerning health indicators and reinforced communication 

and advocacy efforts to highlight the ongoing humanitarian crisis unfolding in CAR (91). 
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2.2 Mortality, morbidity and health-seeking behaviour during the acute 

humanitarian crisis in Liberia, 2015 
 

 

 

 

In 2014/2015 Liberia was affected by one of the biggest Ebola virus disease (EVD) outbreaks in history (92). 

From March 2014 to the end of the outbreak in Liberia in September 2015 10,666 cases of EVD including 

4,806 deaths were notified in Liberia (92). The total number of cases and deaths reported is thought to 

represent the ‘peak of the iceberg’ only as an unknown figure of cases never accessed health care services 

and went unreported (93). In the presented study, MSF together with the MoH of Liberia set out to describe 

health-seeking-behaviour and to assess the crude and EVD-specific mortality in order to inform and 

potentially redirect their health programmes in Monrovia (67). 

Population-based surveys conducting face-to-face interviews with households are considered to be the 

gold standard method for mortality surveys (17,38). However, the restrictions in movement and social 

distancing rules in Liberia during the Ebola epidemic rendered the implementation of a survey following 

standard methodology impossible. Instead, we conducted a mobile-phone-based survey using a simple 

random sample of mobile-phone owners who were logged into the network in Monrovia in the past 30 

days (67). A text message was sent to all sampled phone numbers informing them that they have been 

selected for a survey by MSF and that they will receive 1 US Dollar phone credit if they agreed to participate 

(67). We aimed to include 8,660 household members in the survey and expected a non-response of 50% 

based on the network provider’s experience with previous surveys (67). The survey covered a recall period 

from the 14th May 2014 (National Unification Day in Liberia) to the day of the survey (67).  

However, we were faced with a response rate of only 13% and had to resample based on the same sampling 

frame to reach the required sample size (67). After two rounds of sampling (between 12/2014-03/2015), 

we were able to include 905 respondents, reporting health and mortality for 6,813 household members 

(overall response rate 9%) (67). Respondents came from all neighbourhoods in Monrovia but inclusion 

ratios varied from 31 participants/10,000 population to 111 participants/10,000 population (67). 

We estimated a crude mortality rate (CMR) of 0.33/10,000/day (95% Confidence Interval (CI): 0.25-0.43) 

including an EVD-specific mortality rate of 0.06/10,000/day (95% CI: 0.03-0.11) (67). Additionally, we 

identified a total of 17 cases (including 10 cases that died) meeting the EVD case definition during the recall 

period of which 76% (13/17) were reported to have been hospitalised in an Ebola Treatment Unit (ETU) 

(67). In the 30 days prior to the survey, 4% (277/2,813) of household members reported to have been sick; 

54% (150/277) were reportedly sick with malaria, followed by acute respiratory infections (10%; 28/277) 

(67). Among the household members sick with diseases other than EVD, 43% (121/276) did not seek care 

at a healthcare facility (67).  

The non-EVD mortality seemed to be in keeping with previous estimates for Monrovia (94). Our study 

indicates that the overall mortality did not increase as much as feared by humanitarian actors; the 

emergency threshold for the CMR was probably not crossed (doubling of previous estimates or 1/10,000 

population per day) (38,67). A similarly small effect on overall mortality was found in a survey in 

neighbouring Sierra Leone during the EVD epidemic (95). However, EVD did cause excess mortality (67). In 

addition, the health-seeking behaviour indicated that only about 3/4 of EVD cases were treated and isolated 

Kuehne A, Lynch E, Marshall E, Tiffany A, Alley I, Bawo L, Massaquoi M, Lodesani C, Le Vaillant P, 

Porten K, Gignoux E. Mortality, Morbidity and Health-Seeking Behaviour during the Ebola Epidemic 

2014-2015 in Monrovia Results from a Mobile Phone Survey. PLoS Negl Trop Dis. 2016 Aug 

23;10(8):e0004899. doi: 10.1371/journal.pntd.0004899. PMID: 27551750; PMCID: PMC4994996. 
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in ETUs and overall close to half of all sicknesses were treated outside health facilities (67), as described 

previously in similar settings (95,96). 

The study has some substantial limitations, among them are the following: the representativity of the 

sample is unclear as our sample included only persons who owned a phone and were literate (67). The 

response rate turned out to be as low as in high-income countries (97). Withstanding these limitations, our 

sample included household members from all neighbourhoods of Monrovia and had a similar age and 

household size as previous surveys and our estimates are in keeping with previous data (94,98), suggesting 

acceptable representativeness (67). Additional limitations are recall bias and social desirability biases, 

maybe more so as the participants might have been in a public space while participating in the interview as 

they were called on a mobile phone in an unknown location (67). The study was conducted later than 

initially planned and because of decreasing Ebola incidence at the time and recall bias, the number of 

deaths and the number of Ebola cases, might have been underestimated (67). Moreover, we have no 

baseline mortality data specifically for Monrovia and the mortality estimates available for Liberia might not 

have accurately reflected the baseline mortality in the capital city, thus making it possible that our estimate 

of non-EVD-related deaths of 0.27/10,000 (95%-CI: 0.20–0.36) persons per day does indeed present an 

increase from a previously lower (but unpublished) mortality rate in Monrovia (67).  

To our knowledge, this was the first time a mobile-phone survey was conducted among the population in 

the middle of a humanitarian response. Our survey is affected by more uncertainties and potential biases 

than conventional population-based surveys. There is some indication that areas with better 

socioeconomic status were better represented than more deprived ones (e. g. varying participation ratio 

per neighbourhood, use of private clinics and low proportional malaria mortality). Given the movement 

restrictions on the ground, conducting a standard survey for method comparison was not possible. Of note, 

despite mortality surveys being the standard method to establish crude and excess mortality in 

humanitarian crises, only one other mortality survey conducted during the entire Ebola epidemic in West 

Africa (82) is to be found in the peer-reviewed literature, indicating the complications in implementing such 

surveys and need for alternative approaches to population-based survey methods for crises with access or 

security constraints. A mobile-phone survey would not be the first choice when access to the population is 

feasible but provides an option when field studies are impossible and mobile-phone coverage is good, such 

as in many urban crisis settings. Despite the limitations, the survey was able to provide information for 

evidence-based programming recommendations in humanitarian aid in Monrovia in 2015. 

Recommendations based on indicators of population health status and public health threats:  

• The estimated overall mortality did not increase to the extent predicted by many actors in Liberia. This 

might suggest that the direct and indirect impact of the EVD pandemic was potentially not as 

detrimental as feared. The absence of a large indirect effect on mortality suggests focusing additional 

activities on EVD care and interventions in health promotion rather than health care provision (67). 

• EVD caused (unsurprisingly) substantial additional mortality and improvements in identifying and 

isolating EVD cases early are still required (67).  

• The proportional morbidity analysis suggested that 54% of all morbidities reported for the past 30 days 

might have been malaria, which aligns with available estimates for the country (99) and re-affirms the 

need to strengthen health promotion of prevention measures for malaria (67). 

Recommendations based on indicators of health system performance: 

• The reported health-seeking behaviour indicated that a large proportion of the population sought care 

outside the healthcare system. Further community engagement is needed to identify reasons for not 

seeking care and to find ways of increasing utilisation, in order to improve health as well as to ensure 

suspect EVD cases can be identified early in health care services (67).  
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2.3 Morbidity among migrants, refugees and asylum seekers in detention during 

the protracted humanitarian crisis in Libya, 2018-2019 
 

 

 

 
 

Since Colonel Muammar Gaddafi was overthrown in 2011, Libya has experienced violent clashes between 

different armed groups and large-scale a breakdown of state functions with severe economic and social 

consequences for the population (100). Since 2015 Libya is subject to intersectoral humanitarian response 

and has since become a protracted crisis in a failed state (18). 

Despite the conflict, Libya remains a major destination and transit country for migrants, refugees and 

asylum seekers (101). Many of them are held in detention centres throughout the country (102). In order 

to document living conditions, health status and utilisation of care of migrants, refugees and asylum 

seekers in detention centres (DCs) in Libya, MSF analysed data from the HMIS and water, hygiene and 

sanitation (WHS) documentation system from eight detention centres in Tripoli from July 2018 to 

December 2019 in which MSF provided health care and WHS support (53). Additionally, malnutrition 

screening data from one DC was analysed to ascertain with a linear regression model whether there was 

an association between reported length of stay in detention and malnutrition (53).  

In these eight DCs, MSF had partial or full access and was able to collect data in 65% of the month that 

MSF tried to access a DC (53). The median space per person was below the standard of 3.4m2 (51) in six 

out of seven cells for male detainees and in three out of seven cells for female detainees (53). The 

minimum size of the cell opening for ventilation was below the standard of 10% of the total floor space 

(51) in all cells (53).  

Overall, there were 27,307 outpatient department (OPD) consultations conducted, an additional 953 

consultations for sexual and reproductive health and an additional 55 consultations for sexual violence; 

1,235 patients required referral to clinics outside the DC (53). In several months the number of 

consultations outnumbered the number of detainees (53). Among the OPD consultations, 25,135 

consultations were new consultations among patients who were five years or older; acute respiratory tract 

infections were the most common reason for consultation with 27% (6,775/25,135), followed by 24% 

musculoskeletal diseases (6,058/25,135), 14% skin diseases (3,538/25,135) and 10% heartburn and reflux 

(2,502/25,135) (53). Of note, 190 consultations were conducted for violence-related injuries and 70 for 

fuel-burn injuries sustained at attempted crossings of the Mediterranean with small boats (53). 

Additionally, 170 people were treated for severe dehydration (53). 190 cases of confirmed tuberculosis 

were detected (53). Of the female population, 4.9% (144/2,944) had a first antenatal care (ANC) visit and 

32.4% (953/2,942) of the female population consulted for a sexual and reproductive health (SRH) problem 

or pregnancy care. 

Furthermore, during a malnutrition screening of all detainees in one DC in January 2019 it was shown that 

with each month that detainees reported to have spent in DC, the mean middle upper arm circumference 

(MUAC) decreased by 2.5mm (95% CI: 1.3-3.7, p<0.001) and the BMI decreased by 0.16 kg/m2 (95% CI 

0.15-0.29, p=0.028) (53). 

Health system performance in this setting was severely hampered by reliable access of MSF to detainees; 

in the eight DCs that are part of this study, access was not granted in about 1/3 of the months of reporting 

Kuehne A, van Boetzelaer E, Alfani P, Fotso A, Elhammali H, Khamala T, Thorson T, Angelova I, 

Benvenuti B, Pop-Stefanija B, Verdecchia M, Kremer R. Health of migrants, refugees and asylum 

seekers in detention in Tripoli, Libya, 2018-2019: Retrospective analysis of routine medical 

programme data. PLoS One. 2021 Jun 4;16(6):e0252460. doi: 10.1371/journal.pone.0252460. PMID: 

34086778; PMCID: PMC8177456. 
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(53). The consultations outnumber the counted numbers of detainees in several months, potentially 

indicating an unusually large need for health care even for crisis settings (53).  

The reasons for OPD consultations were to a large extent diseases that may be associated with 

overcrowding, water availability, poor ventilation and nutriment (103,104) such as respiratory diseases 

including tuberculosis, skin diseases such as scabies, musculoskeletal diseases and digestive diseases (53). 

Moreover, consultations for conditions sustained by violence and boat crossing (53). In addition, we 

identified several cases of primary adult malnutrition (i.e., caused by a deficit in nutrients and not by 

another disease such as tuberculosis) (105) and found an association of malnutrition with the reported 

length of stay in detention (53). The association does not prove causation but is concerning as it indicates 

that detainees are more likely to be malnourished the longer they stay in detention (53). 

The study is affected by several limitations. The data was not collected for research purposes and the 

quality might be additionally affected by lack of privacy and time pressure during consultations (53). 

Moreover, health facility data mostly reflects the conditions for which treatment can be provided and 

often fails to identify health problems that are complicated to treat in the setting; in our case, this might 

have led to an underestimation of mental health problems for example (53). Furthermore, it is unknown 

whether the detention centres visited are representative of all detention centres in Tripoli or Libya; the 

included DCs might in fact provide better living conditions and hold healthier detainees as MSF is 

supporting WHS activities and provides health care (53).  

The results of the study confirmed qualitative evidence (106,107) and anecdotal observations by the 

project team that they are to a large extent witnessing diseases among migrants, refugees and detainees 

that are potentially associated with living conditions (53). It also substantiated how rarely the living 

conditions of migrants, refugees and asylum seekers in DCs met the standards that MSF is aiming to 

achieve (53). Overall, the analysis reinforced the programmatic priorities that were already part of the 

MSF medical strategy such as negotiating access to DCs, improvements in the WHS conditions and 

advocacy to reduce overcrowding and human rights abuse in DCs and ultimately to end arbitrary detention 

in Libya (53).  

The study was able to provide information for the following evidence-based programming 

recommendations based on indicators of population health status and public health threats: 

• Based on this analysis of proportional morbidities including injuries and the WHS situation, as well as 

previous reports, we reached the conclusion that a large proportion of these conditions might be 

associated with living conditions and health threats in detention itself. The data substantiates MSF’s 

work to advocate for the end of detention in its current form (53). 

• The data indicates that at least 5% of the female population in detention centres was pregnant and 

1/3 needed a sexual and reproductive health consultation. It should be considered to reinforce SRH 

care as one pillar of medical care in detention (53).  

• The systematically poor ventilation and the high number of tuberculosis cases were concerning and 

advocate for possible expansions of MSF’s tuberculosis program for detainees in Libya (53). 

Recommendations based on indicators of health system performance: 

• Access to detainees was variable and healthcare utilisation depended on MSF’s possibilities to receive 

permission (or not) to access a DC (53). MSF will need to consider if partial access to detainees still 

allows MSF to sufficiently achieve its mission of alleviate suffering and bear witness. 

• Health service utilisation indicated in many months more consultations than detainees and provided 

one more piece of evidence of the large health care needs in DCs (53); indicating a substantial need 

for health care and will require a careful weighing of access and security concerns against medical 

needs. 
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2.4 Morbidity among migrants, refugees and asylum seekers on board of search 

& rescue vessel during the protracted humanitarian crisis on the 

Mediterranean Sea, 2016-2019 
 

 

 
 

 

Every year 10,000s of migrants, refugees and asylum seekers arrive to Europe crossing the 

Mediterranean Sea in small boats (110). Between 2013 and 2021 UNHCR reported more than 25,000 

persons dead or missing at sea while attempting to reach Europe (111). On the Mediterranean Sea, a 

humanitarian crisis is evolving that leads to substantial loss of life year after year (27,111).  

MSF operates search and rescue (SAR) vessels on the Mediterranean Sea since 2015 (54). After the 

rescue, migrants, refugees and asylum seekers can access OPD care, SRH care and consultations for 

SGBV. Patients with medical conditions that cannot be treated on board are referred for further 

treatment with a medical evacuation or treated upon arrival at a port of safety (54). We conducted a 

retrospective data analysis of HMIS data routinely collected on board the MSF SAR ship in order to 

systematically describe the utilisation of health care and morbidities among migrants, refugees and 

asylum seekers during the crossing (54).  

Between November 2016 and December 2019, 22,966 migrants, refugees and asylum seekers were 

rescued, among them 3,420 women (15%) (54). Of the rescued women, 346 were pregnant (10%) (54). 

MSF conducted 12,438 medical consultations of which 9,811 were first-time consultations (54). An 

additional 143 ANC consultations were performed and 287 consultations for SGBV (54). There were 

1,575 medical referrals conducted; 23 of them for immediately life-threatening conditions (54). Five 

deaths occurred on board including hypothermia as well as asphyxia due to human crushes and 

stampedes as probable causes of deaths (54). In addition, an unknown number of dead bodies of 

people who died before the rescue were onboarded from the small vessels (54).   

The most common diagnosed morbidities were skin conditions (31%), motion sickness (28%), 

headache (15%) and acute injuries (6%) (54). Among the 1,017 acute injuries, 297 were burns caused 

by fuel and 257 were violence related (in addition to the 287 cases of SGBV documented separately) 

(54). We additionally documented 541 cases of severe dehydration and 177 cases of hypothermia (54). 

Among all persons rescued, 43% required OPD consultations (54). Of the female population, 25% 

required a SRH consultation and 10% was pregnant (54). The proportion of pregnant women was found 

to be higher than in other emergencies, where usually <3.5% of the total population (depending on 

the birth rate) is pregnant (112). The morbidities presented in OPD were most non-severe and typically 

related to a lack of washing and drinking water (54,104). However, more than 10 % of the consultations 

were for injuries, violence-related health problems or other potentially life-threatening conditions 

related to extended exposure to the elements and fuel leaks into the boat while at sea (hypothermia, 

dehydration, chemical fuel burns) (54). An additional 23 people required immediate medical 

evacuation for life-threatening diseases with fast boats or helicopters (54). 

This study has severe limitations caused by the quality of data collected on paper, in a rescue vessel, 

in an emergency situation, with people in distress on board, and by a rotating team of medical 

professionals (54). It was collected for basic routine documentation and not for research purposes (54). 

van Boetzelaer E, Fotso A, Angelova I, Huisman G, Thorson T, Hadj-Sahraoui H, Kremer R, Kuehne 

A. Health conditions of migrants, refugees and asylum seekers on search and rescue vessels on the 

central Mediterranean Sea, 2016-2019: a retrospective analysis. BMJ Open. 2022 Jan 

11;12(1):e053661. doi: 10.1136/bmjopen-2021-053661. PMID: 35017249; PMCID: PMC8753406. 



Original articles  71 

 
 

 
 

Despite the gaps in completeness and the varying documentation procedures, it provided evidence 

that was used for recommendations for medical programming and advocacy. 

Recommendations based on indicators of population health status and public health threats:  

• Proportional morbidities documented were mostly mild. Of concern were the high proportion of 

injuries, the level of reported SGBV and health conditions related to the exposure to cold and lack 

of water during the journey. The findings confirmed observations by the medical team that the 

population is comparatively healthy but suffers journey-related illnesses that require appropriate 

staff and resources on board. In addition, the study can substantiate MSF’s advocacy efforts to 

develop safer possibilities to access Europe for migrants, refugees and asylum seekers (54). 

• The unexpectedly high proportion of pregnant women requires resources for reliable provision of 

ANC on board (54). 

Recommendations based on indicators of health system performance: 

• All offered health services were also used; nearly half of all migrants, refugees and asylum 

presented with at least one acute health condition, indicating a large need for acute health 

care at SAR vessels. For planning health services, it needs to be considered that conditions for 

which no treatment could be offered on board are underreported in this analysis but not 

necessarily non-existent, e.g., chronic conditions. Upon arrival at a port of safety migrants, 

refugees and asylum seekers should be given the opportunity to access services beyond 

outpatient treatment for acute conditions to detect and treat chronic health problems (54).  

• Given the level and type of injuries seen and the testimonies given by migrants, refugees and 

asylum seekers on board, the number of SGBV consultations likely represents the ‘tip of the 

iceberg’ and more systematic offers of SGBV consultations at the SAR vessel should be 

considered (54). 
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2.5 Public health threat detection with an EWAR system among Rohingya 

refugees during the acute humanitarian crisis in Cox’s Bazar, Bangladesh, 

2018 
 

 

 

 

 

In Cox’s Bazar (CXB) District, Bangladesh, unfolded an acute humanitarian crisis commencing August 

2017 with the arrival of more than 700,000 newly arriving refugees (113). Within weeks in mid-2017, 

the camp in CXB grew to a population of over 900,00 Rohingyas who fled violence in Myanmar (113). 

Horrendous overcrowding and poor sanitation left the camp population vulnerable to outbreaks (114) 

In order to detect health threats early an early warning alert and response (EWAR) system was 

implemented by the MoH and WHO (115). A desk review suggested that Hepatitis A and E could spread 

particularly well in the camp setting and low immunity within the population for hepatitis E (HEV) was 

deemed likely (58). In January 2018 the EWAR system triggered an alert that indicated a rapidly 

increasing number of consultations for acute jaundice syndrome (AJS) in the camp (58) 

The alert was considered to potentially indicate an outbreak of HEV that could represent a deadly 

public health threat to the population in the camp (58). The EWAR system was consecutively amended 

to allow daily reporting of all AJS cases using a uniform line list that contained information on 

sociodemographic and clinical characteristics, risk factors and laboratory tests (58). The case definition 

used for AJS cases was a person with acute onset of jaundice in the absence of other known causes, 

with or without fever (58). Because laboratory testing for pathogens potentially causing AJS was not 

routinely performed in CXB, an enhanced laboratory surveillance system was implemented to 

complement the syndromic surveillance conducted by the EWAR system (58). The laboratory 

surveillance was conducted on a subset of AJS cases that were reported between week 8 and week 12 

of 2018 in 18 health facilities that reported AJS cases in the previous weeks and had sufficient 

capacities to collect, store and transport AJS blood samples (58). 

During the time period of the enhanced surveillance, 575 cases of AJS were reported in CXB (58). 275 

presented to one of the eight participating health facilities and had their blood sample taken and 

processed (58). Of the 275 cases, 57% were male and 45% were less than 10 years old (58). The weekly 

mean attack rate was 0.6 per 10,000 population (95% CI: 0.28-0.92) and was highest among children 

less than 5 years old and in inhabitants of camp no. 9 (58). The most common symptoms recorded 

were fever (67%), nausea (56%), abdominal pain (41%) and vomiting (25%) (58). Two-thirds of the 

samples were positive for hepatitis A (HAV) (67%), 13% for hepatitis B (HBV) and 9% for hepatitis C 

(HCV), 5% for leptospirosis and 0.4% for hepatitis E (HEV); 25% of the samples were negative for all 

pathogens; 9% tested positive for more than one pathogen (58). 

The presented study exemplifies the key function of an EWAR system in a humanitarian crisis. The 

EWAR system allowed the timely detection of the increase in AJS cases and provided for the rapid 

implementation of a line list and daily reporting (58). The public health threat detection led to an 

outbreak investigation including enhanced laboratory surveillance that allowed to rule out an HEV 

outbreak (58). HEV outbreaks in refugee camps had in the past shown case fatality rates (CFR) among 

pregnant women of 10% (116)and an HEV outbreak under the WHS conditions in CXB camp was 

expected to cause high attack rates and high CFR (58). Instead, a less dangerous HAV outbreak was 

Mazhar MKA, Finger F, Evers ES, Kuehne A, Ivey M, Yesurajan F, Shirin T, Ajim N, Kabir A, Musto 

J, White K, Baidjoe A, le Polain de Waroux O. An outbreak of acute jaundice syndrome (AJS) among 

the Rohingya refugees in Cox's Bazar, Bangladesh: Findings from enhanced epidemiological 

surveillance. PLoS One. 2021 Apr 29;16(4):e0250505. doi: 10.1371/journal.pone.0250505. PMID: 

33914782; PMCID: PMC8084213. 
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confirmed (58). However, in addition to the acute outbreak of HAV, a big proportion of chronic viral 

hepatitis (HBV 13% and HCV 9%) were detected (58). In 2019, a study by the National Liver Foundation 

of Bangladesh confirmed unusually high levels of HBV and HCV prevalence among Rohingya refugees 

in CXB (117). 

The presented study suffers from several limitations regarding data quality and selection bias: line lists 

were not filled correctly nor completely and only a fraction of health facilities was able to collect 

laboratory samples (58). It fulfilled however its purpose of identifying the cause of the outbreak. The 

study was able to provide the following recommendations based on the obtained evidence. 

Recommendations based on indicators of population health status and public health threats: 

• Following the detection through the EWAR system, an outbreak of HAV was identified which 

highlights the need to improve WHS conditions in the camp to prevent HAV to spread and other 

outbreaks of waterborne diseases from occurring (58). 

• A high proportion of HBV and HCV was detected indicating a need to scale up immunisation (HBV 

only) as well as detection and treatment capacities for HBV and HCV in the camp in CXB (58). 
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2.6 Health service coverage and health-seeking behaviour among women of 

reproductive age during the protracted humanitarian crisis in Chad, 2019 
 

 

 

 

In Chad, 5.5 million people, that is about one-third of the entire population is in need of humanitarian 

aid in 2022 as a result of conflict, migration, public health emergencies, food insecurity and climate 

change (18). The protracted humanitarian crisis continues since more than 15 years and leaves women 

and girls in Chad particularly vulnerable as they are already affected by limited access to health care, 

education, income and protection (18). The maternal mortality ratio in Chad is estimated to be the 

second highest in the world (118) and the gender inequality index is the third lowest in the world (119). 

Sila region in the east of Chad is a rural area with approximately half a million inhabitants (120). Sila 

region is characterised by seasonal food insecurity, instability and violence (121). An initial rapid 

assessment of the most pressing health needs in Sila region conducted by MSF in 2018 indicated that 

patriarchal customs limited women’s autonomy and together with limited health infrastructure and a 

lack of humanitarian actors created a setting that might require a humanitarian intervention targeting 

women and children (122). In 2019, MSF conducted a population-based survey among girls and women 

of reproductive age to assess health system performance in terms of coverage of antenatal care (ANC), 

delivery care in a health facility, postnatal care (PNC) and contraceptive methods (CM); health seeking 

behaviour and barriers to health care; and quality of care for maternal health services (MHS). The aim 

of the survey was to prioritise humanitarian health programming in the region based on MHS 

performance (68). 

We conducted a population-based survey using a two-stage cluster survey design (68). Clusters were 

allocated according to population size; households were identified using a random walk procedure 

(68). Girls and women were included if they had given birth in the 2 years prior to the survey (68). The 

questionnaire consisted of questions regarding demographic information, utilisation of MHS, health-

seeking behaviour, perceived barriers to care and quality of care (68). The analysis accounted for the 

effect of clustering and household selection (68). 

We included 624 women, of which 95% were illiterate (68). ANC use was reported by 57.6% (350/624; 

95% CI: 49.3% to 65.5%), and delivery care in a health facility was reported by 22.5% (134/624; 95% 

CI: 15.7% to 31.1%) and PNC was reported by 32.9% (95% CI: 25.8% to 40.9%) (68). Of all women, only 

15% (93/622) reported four or more ANC visits; of those who did report ANC visits, only 47% (159/624) 

reported a complete ANC visit including at least one assessment of blood pressure, reception of 

malaria prophylaxis and tetanus vaccination (68). Noteworthy that 36.2% (34/93) of women reporting 

at least four ANC visits still did not receive complete ANC care (68). Having used ANC care increased 

the odds of delivering in a health care facility by 4.3 (95% CI 1.5-12.2; p=0.006) (68). Overall, the 

majority of women reported having delivered outside a health facility with a traditional birth attendant 

(TBA) (59.7%; 374/624) (68). More than 2/3 of the women paid for support during delivery, both inside 

and outside the hospital (68). The use of PNC was positively associated with having used ANC 

previously (OR=6.4; 94% CI: 3.7-11.1; p<0.001) and having delivered in a health facility (OR 3.4; 95% CI 

1.7-7.0; p<0.001) (68). All MHS were utilised significantly more frequently by women living in urban 

areas compared to women living in rural areas (68). Of all women, 36.8% (228/624) reported that they 

had heard about CM, and 26 women (4%) reported having ever used any method of contraception 

Marquis A, O'Keeffe J, Jafari Y, Mulanda W, Carrion Martin AI, Daly M, van der Kam S, Ariti C, Bow 

Gamaou A, Baharadine C, Pena SJ, Ringtho L, Kuehne A. Use of and barriers to maternal health 

services in southeast Chad: results of a population-based survey 2019. BMJ Open. 2022 Mar 

7;12(3):e048829. doi: 10.1136/bmjopen-2021-048829. PMID: 35256438; PMCID: PMC8905870. 
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(68). Cultural and transport barriers were most often reported as reasons for not seeking care: the 

most often reported reason was too far or inaccessible due to security issues followed by the 

perception of not being sick enough and not being the custom to access care (68).   

The coverage of MHS services was far from reaching WHO standards for maternal health care (123). 

ANC was used more frequently than other services and to offer high-quality ANC care could provide 

access to communities as it seems to be the most accepted service, and using ANC increased the 

likelihood of using other services in the reproductive health continuum such as health facility-based 

delivery and PNC (68). Delivery typically happened outside health facilities and without formally 

trained health professionals, most often assisted by TBAs (68). Less than one-third of women received 

any kind of postnatal care (68). Most methods for family planning were unheard of (68). Interestingly, 

the barriers were only partially due to infrastructure and costs; and in fact, delivery care required 

payment both inside and outside the health facility (68). A large proportion of women reported they 

could not see any need for care or it is not their custom (68). These findings indicate that any MHS 

programming will need to go beyond simply offering free care - assuming women will start utilising 

MHS as soon as it is available (68). Regarding the quality of care, available ANC care seems to be of low 

quality and support to improve the care that is already in place could improve health outcomes for a 

large proportion of women already accessing ANC (68).  

Our study might have been affected by recall bias and social desirability bias (68). Additionally, we have 

no record of the refusal rate but an estimate by surveyors that only about a dozen women refused to 

participate throughout the survey (68). 

The results of the survey provided the basis for the following recommendations, directly relevant to 

MSF’s intervention planning:  

Recommendations based on indicators of health system performance: 

• The coverage of MHS was below 60% for all services. These findings and the findings regarding 

the health-seeking behaviour support the opening of a health program aiming to provide care 

as close as possible to the community to avoid transportation barriers and tailored to 

community needs and beliefs (68). 

• The coverage of ANC was highest among all MHS. Additionally, having attended ANC increased 

the odds of using delivery care in a health facility and PNC. As ANC is the most frequently used 

MHS, it might be a good starting point for engaging with women as it seems most accepted 

and increases attendance of other MHS along the continuum of care (68). 

• With regards to utilisation and health-seeking behaviour, women reported transportation and 

the belief that MHS were not needed as the most frequent reasons for not attending care. Not 

feeling sick enough and Seeking care not being the custom were the most common 

explanations. Before starting a new project, community consultations and engagement is 

required to build trust and learn about local customs and beliefs and acceptable ways of 

offering care (68).  

• ANC was incomplete among 47% of women who attended ANC indicating room for 

improvement regarding the quality of available care. In order to maximize impact, a close 

collaboration with formal (health professionals) and informal (TBAs) MHS providers would be 

beneficial as many women already seek (incomplete) care inside and even more outside the 

formal health care system. The data indicate that collaboration with and training of these 

providers could potentially improve the quality of available care (68). 
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3 Discussion 

3.1 Estimating indicators of population health status in humanitarian crises 
Basic population health indicators to allocate resources and target those most in need are required 

throughout all stages of planning humanitarian response (17,69). All the presented pieces of research 

yielded evidence-based context-specific recommendations for medical programming based on solid 

population health indicators. In the following, I will present common challenges in measuring the 

required indicators and the ways in which the presented research overcame some of these challenges.  

3.1.1 Measuring mortality in humanitarian crises 

In humanitarian emergencies, population-based surveys are the established standard to collect 

mortality estimates of populations in crises (38,42). Yet, a review of mortality surveys in humanitarian 

crises conducted between 1993 and 2004 indicated that only 3% of the 158 mortality surveys 

conducted were judged to be of good quality regarding survey design, implementation and reporting 

(124). Since then, several methodological guidances were produced aiming to improve survey quality 

and standardisation; today, the most widely used guidelines for mortality surveys in humanitarian 

emergencies are the “EPI method” (61), originally developed for vaccination coverage surveys, and the 

“SMART methodology” (60), developed for nutrition surveys that may have a mortality component. 

Still, the quality of mortality surveys varies and the best way to design, implement and report them 

has been of substantial debate over decades (39,63,64,70,124–126). Common challenges remain the 

random selection of households at the second stage of cluster surveys in humanitarian crises 

(63,64,125,127), the lack of standardisation and validation of mortality survey questionnaires 

(37,39,43,70) and the underreporting of neonatal deaths (37,128). Additionally, the reporting of 

mortality surveys is often incomplete, lacking clear descriptions of sampling, data collection methods, 

analysis, context, ethical considerations, limitations and specific recommendations (64,70) Generic 

recommendations with no operational relevance were also identified as a barrier to research update 

(2,3,69). In addition to these technical challenges, the context posed by humanitarian crises - 

insecurity, conflict, limited logistic capacity, lack of trained staff, remoteness, and break-up of 

community cohesion – complicates implementation (3,4,37).  

And ALNAP concisely described the problem as follows: “Unfortunately, the circumstances that make 

information collection so important are precisely those that make it extremely difficult to do. Many 

humanitarian responses occur in situations where physical access is severely restricted, limiting 

possibilities for data collection.” ((3), p.19) 

Some researchers have argued that radically new methods are needed to establish the scale of 

mortality in crises (129). A recent systematic review, however, indicated that standard mortality 

surveys are the most frequent and useful ways to measure mortality in humanitarian crises and call 

instead to adapt existing standard methodologies to context and document the successes and failures 

of such adaptations better (32,130). The surveys in CAR and Liberia provide just this, standard survey 

methodology adapted to context and research question (66,67) in order to adjust to the crisis context 

and to render a solid evidence base for decision making.  

The survey conducted in CAR followed the SMART methodology (60) in many aspects but was adapted 

in three small but crucial ways regarding sampling and questionnaire (66): a) For the sampling 

procedure, the cluster starting point was selected using a novel approach for second stage cluster 

selection: we conducted a simple random selection from a building footprint (76), i.e., a list of buildings 

generated by an artificial intelligence identifying buildings on recent satellite images. This allowed us 

to overcome common challenges of standard practices (60,61,127) for random selection of houses at 
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the second stage of sampling: it did not oversample houses closer to the centre of the village as the 

spin-the-pen-methods does and at the same time saved us the time that the grid or housing 

enumeration methods need on the ground (60,61,63,66,127). Using the building footprint proved to 

be a feasible and fast method on the ground as the starting point is easy to find for surveyors – and 

time spent in one location is limited in insecure settings like CAR to ensure the safety of surveyors (66). 

In a next step, it is planned to directly compare this sampling method to the standard methods in 

several locations. Another adaptation from the standard approach was that b) the standard 

questionnaire was complemented by questions to ask specifically for each woman (dead or alive) if 

she was pregnant during the recall period (66). The question about pregnancies and their outcomes 

allowed us to I) get a better estimate of the birth rate and II) obtain a better estimate for neonatal and 

maternal deaths as deaths of newborns that lived only hours or days are often underestimated in 

surveys (66,128). Training surveyors to systematically ask for the outcome of each pregnancy during 

the recall period ensured the outcome of mother and child was documented (66,128). The third 

divergence from the standard methodology was that c) the survey was started with an open question 

regarding challenges that households faced and the richness of information from this one qualitative 

question contributed tremendously to our ability to interpret the data and it also allowed the surveyors 

to build rapport with the families at the start of the interview (66). Following standard guidelines but 

adapting to context and the research question (and documenting these changes) made the survey a 

powerful tool to measure mortality and provide a foundation for evidence-based decision-making. 

In Monrovia, Liberia, a standard survey could not be implemented due to movement restrictions and 

the risk of amplifying the outbreak by physically visiting one household after another at home (67). We 

thus tried a household survey method by mobile phone (67). While the sampling naturally differed 

from standard mortality surveys conducted in humanitarian crises, the questionnaire remained a 

largely standardised instrument as typically used for MSF surveys on mortality and morbidity (67). 

Applying a novel sampling methodology was a requirement in the context, not a choice (67). We would 

have liked to compare this methodology against the gold standard of house-to-house surveys, but for 

the reasons mentioned above, were unable to do so (67). What we did do was to follow standard 

methodology for all survey design, implementation and analysis parts, apart from the sampling 

procedure (67). To accommodate for this change we described our sampling methodology and process 

in great detail to inform future researchers facing similar challenges as recommended by most recent 

reviews on research methodologies in humanitarian settings (32). In fact, another mobile-phone 

mortality survey was recently implemented in Malawi to measure mortality in the entire country - 

drawing on our experiences for implementation - and finding the survey method to be a useful and 

feasible tool to measure population mortality (131). The adaptation of the sampling increased the bias 

of the research method but it allowed conducting a survey at all (67)– to our knowledge, this is the 

only estimate available of crude and Ebola-specific mortality during the Ebola epidemic in Liberia. 

3.1.2 Measuring morbidity in humanitarian crises 

Proportional morbidity is among the standard indicators in humanitarian crises (42). Morbidity 

indicators during emergencies often derive from HMIS and surveillance data (43). A recent review of 

research methodologies in humanitarian crises found that while HMIS and surveillance are 

implemented in nearly every emergency, the data quality was frequently inadequate and the analysis 

of the existing data was often not conducted; thus, the data was not used to its full potential (32).  

In addition to poor quality data, HMIS and surveillance data might miss diseases and health conditions 

that are not presented to health facilities such as those that the patients feel uncomfortable to disclose 

(e.g., mental health conditions or stigmatised diseases such as HIV) or for which no treatment is 
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(assumed to be) available in the setting (e.g., chronic diseases such as hypertension or chronic viral 

hepatitis). In addition to diseases missed entirely, reported diseases may be underascertained (i.e., 

cases with the disease not attending health care) and underreported (i.e., cases reaching healthcare 

but not documented and/or notified correctly) to varying degrees (132).  

Despite the limitations, Brownson et al. describe public health surveillance data as a ”critical tool for 

those using EBPH” ((10), p.183). Some scholars have argued that there is an urgent need to improve 

the routine data collection and use of standard HMIS data and standardised survey methodology – 

much more than there is a need for more and innovative research methods in the humanitarian field 

(2,32,130). The research presented in this overview illustrates how minimal morbidity data collected 

in a DC in Tripoli, Libya, and a SAR vessel on the Mediterranean Sea – some of the most unfavourable 

settings for good data – still contributed to the generation of evidence regarding the most prominent 

causes of ill-health and reasons for seeking care (53,54). We tried to mitigate poor data quality by 

meticulously crosschecking contradicting data and solid analysis allowed us to utilise the available 

evidence to its maximum as recommended in a recent systematic review of research methods in 

humanitarian crises by ELRHA, “The utilisation of existing data is a matter of both ethical importance 

and operational effectiveness.” ((32), p.34). For the interpretation, we took into account what the data 

might not show or underreport (such as mental health problems or SGBV) (53,54). These analyses, 

while simple, represent to date the biggest epidemiological description of health conditions in 

detention in Libya and on-board SAR vessels (53,54) and provided much-needed evidence for medical 

programming and advocacy.  

3.1.3 Measuring public health threats in humanitarian crises 

There are no indicators per se for public health threats (17). What constitutes a public health threat is 

highly context-specific (45). To decide if an alert of a public health threat represents a potential risk to 

the health of the population, risk assessments of the hazard, the context and the exposure are 

conducted (45). The challenge of all EWAR systems that are set up in emergencies to identify threats, 

inevitably will also detect false alerts and distinguishing real threats from background noise (i.e., 

information submitted to the EWAR system that does not represent potential threat) requires 

expertise and an adequate system to tell true threats apart from false alerts (44,56). 

The description of the outbreak investigation of an alert detected by the EWAR system in the camp for 

Rohingya refugees in CXB provides one example of an indicator of a potential threat and the following 

risk assessment (58):  

• Hazard: Cluster of AJS cases, pathogen not yet known, 

• Context: Camp setting, poor WHS conditions, massive overcrowding. HEV outbreaks in refugee 

camp settings were previously described with CFR among pregnant women of up to 10%. HAV 

outbreaks are more common and known to produce milder disease and limited mortality, 

• Exposure/Immunity: Cases were detected across the camp and overcrowding and poor water 

quality make large-scale exposure likely. Immunity is expected for HEV to be low across all age 

groups and for HAV to be high for older children and adults (58). 

Based on the risk assessment by desk review, the alert of an AJS cluster was considered a potential 

public health threat due to the possibility of HEV aetiology and poor WHS conditions (58). Enhanced 

epidemiological and laboratory surveillance were able to rule out an HEV outbreak which was feared, 

but confirmed a less dangerous HAV outbreak and a high HBV and HCV prevalence (58). Based on these 

findings, improvements in WHS conditions and access to testing and treatment for HBV and HCV were 

therefore recommended (58).  
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3.2 Estimating indicators of health system performance in humanitarian crises 

3.2.1 Measuring health service coverage 

Health service coverage is described as the proportion of the target population successfully using the 

service (46). Health service coverage estimates during crises often include vaccination coverage 

(aiming to prevent outbreaks during crises) and less commonly include coverage of other health 

services (23).  

However, coverage of ANC and PNC as well as the proportion of assisted deliveries form part of 

monitoring and evaluation indicators for the comprehensive package of maternal and newborn health 

services that should be implemented in protracted humanitarian crises (62). It is recommended to 

conduct population-based surveys to obtain these indicators (62), however, access challenges, 

insecurity and logistics can complicate survey implementation (see chapters 1.4.3 and 3.1.1). 

The survey in Sila region, Chad, was complicated by long distances, risk of abduction of the surveying 

team, violent clashes of different groups in the survey area and limited freedom of women to express 

themselves, more so on a delicate topic such as reproductive health (68,122). However, good training, 

detailed planning for survey logistics and mitigation plans to reduce the security risks for the 

interviewing team and the participants as well as collaboration with local researchers and extensive 

communication with local authorities about the purpose of the survey made implementation possible 

(68). The survey exemplifies how well-planned standard coverage surveys can be implemented in 

volatile contexts in order to provide population health indicators for sexual and reproductive health 

needs of women in the area including MHS coverage and quality of care and health-seeking behaviour 

(68).  

3.2.2 Measuring health service utilisation and health-seeking behaviour 

Indicators of health service utilisation are typically derived from HMIS data (17,23). These data provide 

information about the output of consultations and services but hide population health needs for which 

no service is provided and thus no HMIS data collected. The HMIS data stemming from detention in 

Libya (53) and from the SAR vessel at the Mediterranean Sea (54) provide two examples of HMIS data 

analysed to provide information on utilisation and morbidities. While the data is collected in non-ideal 

circumstances and suffers from gaps and inconsistencies, it still provides evidence for the extensive 

use of health services; often every person on board or detained uses outpatient care and is diagnosed 

with a disease (53,54) 

Beyond the numbers of health care utilisation based on HMIS data, limited data is usually collected in 

humanitarian crises and no standard indicators exist to describe health-seeking behaviour (23). In the 

presented research, representative population-based surveys were utilised to obtain additional 

information about health-seeking behaviour in order to adapt health services and approaches to 

health care based on the evidence provided by the studies (66–68): In CAR the open question at the 

start of the interview for the mortality survey indicated that seeking care was challenged by distance 

to health facilities, transportation, security concerns and lack of staff and medicines at the health 

facility, but none of the households mentioned distrust or fear of health care providers (66). The survey 

provided relevant evidence that resulted in the decision to provide more comprehensive care in more 

locations to move health care closer to the community in order to address concerns of transportation, 

costs and security constraints in accessing care (66,133).  

In Monrovia, Liberia, a limited number of standard health survey questions provided some insight into 

health-seeking behaviour with 24% of household members sick with Ebola did not seek treatment at 

an ETU, as mandated during the Ebola outbreak (67). And 43% of household members sick with non-
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Ebola-related diseases did not seek health care at a health facility (67). While limited in depth, the 

survey provided evidence that further community engagement is needed to understand and address 

reasons for not seeking care (67). 

In Sila region, Chad, the population-based survey produced interesting results regarding health-

seeking behaviour: the reasons most often given for not looking for care were transportation and 

distance to care but as well that it was not the custom to seek care for reproductive health matters 

(68). The latter piece of evidence impacted on the way the MHS project was planned as it became clear 

that simply opening MHS in the region will not lower maternal mortality as women and households 

were not seeing a need to attend MHS in addition to transportation challenges (68). For the first time 

in MSF history, MSF co-designed a humanitarian aid project with the community: the project in Sila as 

it was finally implemented, started with a community consultation process and continues to develop 

the services in a collaborative approach (133,134).  

3.2.3 Measuring health service quality of care 

Information about quality of care is not (yet) part of the PHIS in humanitarian crises and there are no 

standard indicators available (17,23). A small body of literature reporting quality of care and its 

measurement in humanitarian settings grew over the past five years and indicates that measuring 

quality of care in humanitarian crises is possible and needed, albeit challenging (135–138). Two of the 

research pieces presented, provide a snapshot of quality of care in two protracted crises (66,68):  

In Ouaka prefecture, CAR, during the mortality survey, quality of care was not the focus of the study; 

nevertheless the open qualitative question about challenges the household had faced that was asked 

at the start of each interview provided insight into problems including absent health care staff and lack 

of medicines at health posts and was corroborated by the fact that for more than half of the people 

who died during the recall period, it was reported that they did seek health care but still died – reasons 

for this can be plentiful such as advanced diseases or non-adherence, but they might as well be quality-

of-care-related (66). As the reports of poor quality of care by households during the study 

substantiated unconfirmed observation of medical staff on the ground, the MSF project in CAR is 

focussing its mission on improving the quality of available healthcare since 2021 (66). 

In Sila region, Chad, as part of the survey on MHS coverage, it was found that only about half of the 

women who did attend ANC care received the full recommended package of care during their ANC 

visits (68) – a finding that contributed to the decision to engage with and train existing health care 

providers including TBAs in order to maximize the usefulness of existing (accepted) services in the area 

(134). 

3.3 Research methods and evidence in humanitarian crisis  
In humanitarian crises, planning and implementing research is often complicated by conflict, insecurity 

and access challenges and by the vulnerability of the population in focus of the research (31–33). Yet, 

data about mortality, morbidity, health care availability and access to care cannot be collected before 

or outside the crisis situation and therefore adequate and context-adapted methods to collect such 

data in crises are key to provide an evidence base for decisions and to steer appropriate humanitarian 

response. In order to ensure humanitarian action truly addresses the biggest health problems of the 

populations most in need, the generation of evidence, i.e., information that is able to demonstrate if 

an assumption holds true (1), is required in humanitarian crises (3).  

An increasing number of studies has been conducted over the past decades to identify and quantify 

health needs of populations trapped in crises; however, repeatedly concerns have been raised over 

methodological shortcomings and the quality of data (32,70,71,124,139–141). A number of initiatives 
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have led to the use of more standardised indicators for population health such as the Sphere project 

(142) or the (short-lived) Health and Nutrition Tracking service housed in WHO (143) in recent years. 

Additionally, several initiatives are in place that aim to support the utilisation of more standardised 

methodologies, e.g., the SMART initiative to improve nutrition and mortality surveys (60), the WHO 

reference manual for vaccination coverage surveys (61) or the complex emergency database (65). The 

Public Health Information Service of the Health Cluster, led by WHO, outlines required population 

health indicators in humanitarian crises and appropriate methodologies to obtain them (17). The 

methods and indicators used here are based on these initiatives and standards, adapted to their 

context (53,54,58,66–68).  

ALNAP (3) states in 2014 as their summary of a review of quality and use of evidence in humanitarian 

action that “despite progress over the past 20 years, there appears to be room for improvement in the 

quality and use of evidence in international humanitarian action”((3), p.6). The studies presented in 

this overview aim to contribute to good quality evidence by context-driven adaptations to improve 

survey methodology and HMIS- and surveillance data analysis: the survey in CAR was adapted to use 

a modern sampling technique based on satellite images and implemented an adapted mixed-method 

questionnaire to elicit more information on the context and better data about neonatal and maternal 

deaths (66). The survey in Liberia was adapted to use mobile-phone dialling instead of physical 

household visits in order to be able to implement a mortality survey at all in a setting with enforced 

social distancing due to the Ebola epidemic (67). The survey in Chad was a classical household survey 

following standard recommendations (61) to produce high-quality results (68). In Libya and on the 

Mediterranean Sea a high-quality analysis of HMIS data showed the richness of evidence a detailed 

analysis of simple HMIS systems can provide (53,54). In Bangladesh, the public health threat detection 

and assessment as part of the EWAR system was able to rule out a deadly HEV outbreak and illustrated 

how threat identification and investigation can contribute to avert further morbidity and mortality 

(58).  

In humanitarian emergencies as elsewhere, it is required to produce and use good quality routine and 

research data for the benefit of the population (32). Several researchers and institutions have argued 

that more applied high-quality research, adapted to context in humanitarian crises is needed and 

should routinely be conducted to provide an evidence base for humanitarian action (16,32,144). It is 

hoped that the presented research provides a small contribution to advances in the measurement of 

population health indicators in humanitarian crises by tailoring standard methods to context and 

documenting these adaptations, and by using available HMIS and surveillance data in order to provide 

an evidence base for programme decisions and advocacy.  

3.4 Evidence-based decision making in humanitarian emergencies 
The research presented here did not stop at context-appropriate and skilled research design and 

implementation. All of the presented studies were reported in adapted formats to different audiences 

and all of these studies bridged the gap in research use from “knowing to doing” ((2), p.1).  

For all studies a report was produced for the commissioning agency: MSF for two studies in Libya and 

the SAR vessel (53,54), MSF and MoH in three studies in CAR (66), Liberia (67) and Chad (68) and MoH 

and WHO in Bangladesh (58). The comprehensive reports included context, and methodological details 

including adaptations, ethical considerations, strengths and limitations as well as context-specific 

recommendations. For several studies, these comprehensive reports were followed by short reports 

and presentations to operational decision-makers and discussions for the next annual planning. 

Additionally, (except for the studies based on retrospective secondary data analysis on the 

Mediterranean Sea and Libya) the results were as well shared with the community to live up to the 
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accountability towards the populations under research (145,146). Feedback to the communities under 

research is key to empower communities to take action on their own behalf (146).  

These recommendations given in the report were – to some extent – transformed into operational 

decisions by the commissioning agency. 

In CAR, following the survey on mortality and health-seeking behaviour (66), MSF started to expand 

the provision of care at integrated community case management (ICCM) facilities from malaria testing 

and treatment only, to diagnosis and treatment of respiratory infections and diarrhoea in order to 

allow for effective treatment of most prominent causes of deaths in children (133). The expansion 

allowed the provision of simple and life-saving treatment close to where people live (90). 

In Liberia, following the survey on mortality, morbidity and health-seeking behaviour (67), MSF 

continued health promotion activities as reservations held by the communities against healthcare 

facilities were substantiated by the survey with a large proportion of households not seeking care for 

Ebola and non-Ebola-related illnesses (67). 

For the project in Libya and for the Search & Rescue project on the Mediterranean Sea, the data (53,54) 

confirmed anecdotal evidence already known from healthcare workers and patient accounts and 

strengthened the evidence base for MSF’s advocacy and communication aiming to close detention 

centres in Libya and finding options for saver passages to Europe for migrants, refugees and asylum 

seekers (109,147). The analysis of tuberculosis data in Tripoli’s detention centres also contributed to 

the continuation of MSF’s tuberculosis program in Libya (53).  

In Bangladesh, the investigation of a potential public health threat using enhanced laboratory 

surveillance (58)was able to confirm the causing pathogen, HAV. To stop the spread of HAV and to 

prevent other outbreaks of waterborne diseases from occurring, WSH facilities were scaled up and 

improved. Given the high proportion of HBV and HCV detected, it was additionally, advocated to 

expand detection and treatment for chronic viral hepatitis (58).  

In Chad, the survey on health service provision for MHS (68) provided the foundation for MSF to start 

a project in the region of the survey focussing on maternal health. The project was co-created with the 

communities to ensure acceptability of services (134). The project was also implemented in close 

collaboration with existing formal and informal health care providers for pregnant women and 

mothers aiming to improve the quality of existing care and provide simple-to-access care close to home 

and a culturally acceptable way and ultimately would reduce maternal mortality (134). 

However, recommended actions from the presented research did not always follow (promptly) due to 

competing priorities, limited resources and security constraints. In CAR, further operational research 

to identify reasons for the unexpectedly high maternal mortality ratio was planned but to date not 

implemented due to competing other priorities. Neither was a follow-up mortality survey of the whole 

country implemented due to persisting insecurity; the survey was planned because similarly high 

mortality rates beyond emergency thresholds were expected throughout the country and would have 

helped to prove the severity of the crisis unfolding. In Bangladesh in CXB, treatment for HBV and HBC 

is still limited and WHS conditions still offer room for improvement. In Chad, the start of the project in 

Sila region was delayed by more than a year because of operational constraints. 

The Humanitarian Practice Network (4) defined evidence-based decision making in humanitarian 

assistance as follows “Evidence-based decision-making encompasses external evidence, expertise and 

beneficiaries’ values and circumstances.“((4), p.19). It also concludes that “financial resources and 

political will” ((4), p.2) are required, which also proved true for the evidence-based recommendations 

for the above studies.  
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The ALNAP review of quality of evidence in humanitarian settings suggested that providing and using 

evidence in humanitarian crises makes humanitarian interventions more effective, ethical and 

accountable (3). The presented research demonstrates that context-appropriate research designs 

using available HMIS and surveillance data, as well as well-conducted standard approaches and 

adapted methods to population-based surveys, can overcome design and implementation challenges 

and provide evidence for decisions making. Furthermore, the tailoring of research to operational 

questions, the formulation of actionable recommendations and embedding research in organisations 

that provide humanitarian aid ensured the evidence was used for decision-making and thus 

contributed to effectiveness and accountability of humanitarian aid.  

3.5 Conclusion and recommendations 

Analysis of HMIS and surveillance data like the studies presented above (53, 54, 58) should be 

conducted more routinely to identify threats as well as to inform the provision of care and broader 

public health responses (50). The surveys presented provide two examples of adapted survey 

methodologies to address implementation challenges in the field (66,67) but more research is needed 

to develop context-tailored approaches and better-validated survey designs that may help to obtain 

better population health data that is urgently needed to plan adequate interventions and monitor the 

performance of humanitarian response (41, 43, 63). Several researchers and institutions have argued 

that more applied high-quality research, adapted to context in humanitarian crises is needed and 

should routinely be conducted to provide an evidence base for humanitarian action (16,32,144). It is 

hoped that the presented research provides a small contribution to advances in the measurement of 

population health indicators in humanitarian crises by tailoring standard methods to context and 

documenting these adaptations, and by using available HMIS and surveillance data in order to provide 

an evidence base for programme decisions and advocacy. 

3.6 Limitations 
The six studies presented here provide only a snapshot of population health indicators in six different 

humanitarian crises and do not (intend to) provide a comprehensive overview of all population health 

indicators and their measurement options. Additionally, all studies were affected by methodological 

limitations. 

The three surveys in CAR, Liberia and Chad might have been affected by recall bias and social 

desirability bias and information on deaths and diseases was based on reporting by the household 

making misclassification possible (66–68). The analysis of HMIS and surveillance data in Libya, the 

Mediterranean Sea and Bangladesh was hampered by data quality problems as the data was not 

collected for research purposes and was often incomplete or inconsistent and required substantial 

data cleaning prior to analysis (53,54,58).  

Two of the presented studies needed to be adapted or limited in scope during implementation: The 

mortality survey in CAR 2020 needed to be limited to 12 out of 16 communes for reasons of security 

and movement restrictions (66); the mortality survey in Liberia needed to resample because the non-

response was higher than anticipated (67). Such adaptations of methods and research processes in 

humanitarian research were described as frequent and necessary in a recent review of research in 

humanitarian settings (32). It was suggested that good documentation of the changes allows sharing 

of the implementation knowledge with the wider humanitarian and research committee (32). 

Further research is needed to compare the adapted sampling methods used in CAR and Liberia (66,67) 

to standard methodologies and to validate questionnaires for surveys - such as the ones used in CAR 

(66), Liberia (67) and Chad (68) in humanitarian emergencies. 
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4 Summary 
Improving population health is the ultimate aim of all public health interventions. The translation of 

relevant research findings into evidence-based, context-appropriate and feasible strategies that 

improve health and reduce disparities is key to successful public health interventions. However, 

conducting research and providing a solid basis for evidence-based decisions regarding priority 

interventions to improve population health is particularly challenging in humanitarian crises (4). 

Evidence is needed to ensure humanitarian relief reaches the groups most vulnerable and hardest 

affected by the crises and targets the biggest health problems to ensure maximum impact of 

humanitarian assistance (3,4). Providing and using evidence in humanitarian crises makes 

humanitarian interventions more effective, ethical and accountable (3). 

Humanitarian crises are increasingly frequent and a growing number of people is in need of 

humanitarian aid (18,19). Humanitarian crises can be defined as events such as natural disasters, 

epidemics, violence or conflicts that impact on health and safety of a significant proportion of the 

population and threaten their human rights; the arising humanitarian needs require multisectoral 

external assistance (19–23). Additionally, protracted crises are becoming a more and more common 

phenomenon (18,25). Protracted crises continue for a longer duration and are characterised by the 

ongoing threat to health and wellbeing, the continuous risk of loss of livelihood and weak governance 

that provides little or no response to these threats (26). In addition to humanitarian crises bound to 

specific countries, on the Mediterranean Sea a crisis has evolved as migrants, refugees and asylum 

seekers aim to cross the Mediterranean in small boats to reach Europe (27).  

Humanitarian response is aiming to reduce morbidity and mortality of populations affected by crises 

by addressing underlying factors such as provision of food, water, hygiene and sanitation (WHS) and 

shelter but as well by providing health care (23). The public health information required during 

humanitarian crises includes data about a) the health status and threats to affected populations such 

as estimates of mortality, major causes of morbidity and threats of epidemic-prone diseases, b) the 

availability of health services and resources and c) health system performance including coverage, 

utilisation and quality of care (17,23). Indicators of population health regarding mortality, proportional 

morbidity, disease trends and access to care are key to identify health needs and health risks and to 

monitor the success of relief programs addressing these needs (17). Additionally, these estimates are 

the basis for resource mobilisation and allocation and the source of advocacy efforts (17,23).  

However, establishing the required indicators and consequently measuring impact of humanitarian aid 

and assessing the need and scope for further interventions is difficult and is only partially standardized 

(43,49,50,142). Following initial rapid assessments at the onset of the crisis, there are three main 

sources for information on population health indicators for mortality, morbidity and healthcare 

utilisation and quality: 1. health program data such as health management information systems (HMIS) 

data, 2. data from surveillance systems and 3. population sample survey data (4,17,43,50). 

In the following, I am presenting six research approaches to estimate population health and health 

system performance for populations affected by humanitarian crises. All presented studies are based 

on HMIS data, surveillance data or survey data collected during crises. The objectives of the individual 

pieces of research were to establish population health indicators for populations affected by 

humanitarian crises in order to guide health service provision, broader relief efforts and advocacy 

strategies. This synthesis aims to demonstrate that context-appropriate research designs using 

available HMIS and surveillance data, as well as well-conducted standard approaches and adapted 

methods to population-based surveys, can overcome design and implementation challenges and allow 

to generate an evidence base for decision-making in humanitarian settings. 
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The first research piece is a population-based two-stage cluster survey on mortality and health-seeking 

behaviour in Ouaka prefecture in CAR in 2019 (66). The standard survey methodology was adapted with 

a modified questionnaire and sampling strategy (66). For the sampling, we used a dataset based on 

satellite imaging and building identification with artificial intelligence to select cluster starting points (76). 

The crude mortality rate (CMR) exceeded the emergency threshold and the maternal and child mortality 

were measured to be among the highest worldwide (66). Violence was the major cause of death 

alongside preventable diseases (66). The survey demonstrated the severity of the crisis and confirmed 

the program’s aim to provide care closer to the community to avoid preventable deaths (66). 

The second study represents an unconventional population-based mobile phone survey to estimate 

crude- and Ebola-associated mortality as well as morbidity and health-seeking behaviour during the 

Ebola outbreak in Monrovia in 2014 and 2015 (67). While the CMR did not exceed the emergency 

threshold, we did identify some excess mortality due to Ebola. Additionally, health-seeking behaviour 

showed a low utilisation rate for health services and indicated the need for improvement of access and 

context-adapted health messaging (67).  

The third study is a retrospective data analysis of HMIS data from health facilities in detention centres 

for migrants, refugees and asylum seekers in Tripoli, providing insight into the living conditions and 

morbidities of a vulnerable subgroup in the protracted emergency that continues to unfold in Libya in 

2018 and 2019 (53). Minimum standards for appropriate shelter as well as WHS were frequently not 

met and the health problems identified were related to overcrowding, lack of water and ventilation, 

and nutrition; the data contributed to advocacy efforts to end detention in Libya (53).  

The fourth study is a retrospective analysis of HMIS data on disease distribution among migrants, 

refugees and asylum seekers on board a search and rescue vessel in the Mediterranean Sea 2016-2019 

demonstrates a high proportion of journey-related illnesses as well as illnesses related to overcrowding 

and poor WHS conditions (54). The study gives some indication that the majority of conditions could 

potentially be prevented if migrants, refugees and asylum seekers had an option for a safe passage to 

Europe and strengthened advocacy efforts (54).  

The fifth study illustrates the use of surveillance data to detect health threats during the acute 

humanitarian crisis in the Rohingya refugee camp in Cox’s Bazar, Bangladesh in 2018 (58). After an 

initial increase of cases of acute jaundice syndrome detected by the early warning alert and response 

(EWAR) system, enhanced laboratory surveillance was implemented to identify the aetiology of the 

outbreak (58). The enhanced laboratory and epidemiological surveillance helped to confirm an 

outbreak of HAV and to rule out a (much more dangerous) outbreak of HEV (58). WHS interventions 

were implemented based on the finding to limit the spread of HAV and other diseases of similar 

transmission routes (58).  

The sixth study represents a population-based survey that explores maternal health service (MHS) 

coverage among women living in Sila region in Chad (68). Antenatal care (ANC) was used by 58% and 22% 

delivered their children in health facilities and 33% received any postnatal care (68). Available ANC was 

often incomplete and infrequent (68). The most frequent access barriers were reported to be lack of 

transportation but also factors related to culture and belief (68). The results are indicating that reaching 

women with MHS requires improvements in infrastructure and in the quality of available care as well as 

community engagement to better understand local beliefs related to maternal health (68).  

The studies presented in this overview aim to contribute to available evidence by context-appropriate 

survey methodologies and HMIS- and surveillance data analysis: the survey in CAR was adapted to use 

a modern sampling technique based on satellite images and implemented an adapted mixed-method 

questionnaire to elicit more information on the context and better data about neonatal deaths (66). 
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The survey in Liberia was adapted to use mobile-phone dialling instead of physical household visits in 

order to be able to implement a mortality survey at all in a setting with enforced social distancing due 

to the Ebola epidemic (67). The survey in Chad was a classical household survey following standard 

methods (61) to produce reliable results about MHS coverage and quality (68). In Libya and on the 

Mediterranean Sea a good quality analysis of HMIS data showed the richness of evidence a detailed 

analysis of simple HMIS data can provide (53,54). In Bangladesh the public health threat detection and 

assessment as part of the EWAR system allowed to rule out a deadly HEV outbreak and illustrated how 

threat identification and investigation can contribute to avert further morbidity and mortality (58).  

The research presented here did not stop at context-appropriate research design and implementation. 

All studies were reported in adapted formats to different audiences and yielded actionable 

recommendations directly relevant to the specific humanitarian crisis to bridge the gap in research 

utilisation from “knowing to doing” ((2), p.1). The presented research demonstrates that appropriate 

research designs using available HMIS and surveillance data, as well as skilfully adapted methods to 

population-based surveys, can overcome implementation challenges and provide evidence for 

decisions making and thus contributed to the effectiveness and accountability of humanitarian aid.  
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