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Executive Summary
Background: 
The need for a stronger scientific evidence base for responses to humanitarian crises has been identified by various

public health actors. To this end, the UK Department for International Development (DFID) and the Wellcome Trust

commissioned a study to review the evidence base of public health interventions in humanitarian crises. The overall

aim of the review is to provide a rigorous assessment of the current quality and depth of the evidence-base that

informs humanitarian public health programming globally. The review therefore assesses the quantity and quality of

intervention studies, rather than measuring the actual effectiveness of the intervention itself.

The review addresses evidence on interventions in humanitarian crises (including early recovery and forced

displacement) for health topics of: communicable disease control; water, sanitation and hygiene (WASH); nutrition;

sexual and reproductive health (SRH), including gender-based violence (GBV); mental health and psychosocial

support; non-communicable disease (NCD); injury and physical rehabilitation; health services, and health systems. 

In addition, contextual factors influencing the delivery of health-related interventions are included in the review,

consisting of: access to health services, health assessment methods, coordination, accountability, health worker

security, and urbanisation. 

For a selected number of health topics, additional in-depth reviews were conducted to record data on the actual

effectiveness of public health interventions. The selected health topics were: communicable diseases of malaria,

polio, and neglected tropical diseases; WASH; SRH; and NCDs. These topics were selected because no systematic

review had previously extracted data on intervention effectiveness and they were considered key health topics of

public health importance. The remaining health topics in the overall review (nutrition, various other communicable

diseases, mental health and psychosocial support, injury and rehabilitation) had been previously reviewed

(examples of these are listed in Table 4)

Methods:
The following two main methods were adopted:

(i) A series of systematic literature reviews on evidence of humanitarian interventions related to the health topics

and on the influence of contextual factors on the interventions. The review on evidence of interventions for the

different health topics included quantitative evidence from published and grey literature. The review on the

contextual factors included quantitative and qualitative evidence from published literature. Standard systematic

review methodologies were used. 

(ii) Qualitative individual interviews with expert practitioners, policy makers and academics were conducted to

identify critical weaknesses and gaps in the evidence base for humanitarian public health actions (including

related to the contextual factors) and to recommend priority areas for further research. A series of more general

consultations with humanitarian health experts took place through meetings in London, Geneva, Paris, and 

New York. 

Results: 
An overview of the main results is firstly presented, followed by the results of the individual health topics and

contextual factors. 
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Overview:

• Research on the effectiveness of health interventions in humanitarian crises has significantly increased during the

last decade, with 79% of the 696 studies selected in the systematic review published between 2000 and 2013.

However, considering the diversity of humanitarian crises, contexts and health care needs, the volume of evidence

available remains too limited – particularly for health topics of GBV, NCDs, and WASH.

• 65% of the studies reviewed in-depth were rated moderate to high quality, with the quality of research improving

over the last decade.

• Interventions for some health topics require further evidence on their actual effectiveness (e.g. GBV and mental

and psychoscial health) whereas other topics require evidence on the most effective way of delivering the health

intervention (e.g. injury & rehabilitation, WASH, NCDs, SRH). For nutrition and communicable disease control, more

evidence is needed on both the effectiveness of certain interventions, as well as on the most effective ways of

delivering interventions. 

• Common themes identified in all the research on health topics and contextual factors include: 

- Systems and delivery: more evidence is needed on the effectiveness and feasibility of inter-sectoral interventions,

scaling-up, task-shifting, and supporting health system resilience.

- Research methods: robust assessment methods need to be developed and validated; greater use should be made

of certain research designs (particularly experimental/quasi-experimental for cost-effectiveness) and baseline and

routine data; and high quality mixed methods studies.

- Context: greater evidence is required on: dispersed, urban and rural populations; ensuring continuity of care –

particularly for chronic conditions and NCDs; measuring and addressing health care needs in middle-income

settings (particularly NCDs).

Communicable disease control:
One hundred and fifty one studies on communicable disease control interventions met the inclusion criteria and

were reviewed in depth. Eighty-eight were graded as high quality. The following highlights the research needs

identified from the systematic review and expert interviews:

• Research should be conducted to help standardise medical protocols and quality standards to direct

interventions, and indicators to measure their impact. 

• Specific evidence gaps exist around many issues related to communicable diseases: disease themselves (e.g.

pertussis, hepatitis A and E, and measles), methods to measure them (e.g. Lot Quality Assurance Sampling (LQAS)),

and standard measurements such as mortality (e.g. age and gender specific). 

• Increasing urbanisation, and movement of people to coastal areas, means that more research is needed on

populations living in these areas.

• More attention needs to be given to regional analysis amongst these populations, especially due to issues related

to migration and importation of disease.

• More anthropological/sociological research is needed for communicable disease interventions (e.g. acceptability,

uptake).

• Research could help validate syndromic diagnoses (e.g. diarrhoea) with laboratory confirmed outcomes for

communicable disease interventions.

Water, Sanitation and Hygiene (WASH): 
Only six studies on WASH interventions met the inclusion criteria. Of these 6, 5 were of high quality. Research needs

identified from the systematic review and expert interviews include:

• While evidence exists on the effectiveness of WASH interventions in relation to water quality or other WASH

indicators, there remain significant gaps in knowledge with regards to the impact of WASH in interventions in

relation to health outcomes in humanitarian crises. 
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• More research expertise is needed to guide operational organisations on how WASH interventions can be linked

to health outcomes, including on the use of different study designs. 

• A review of Sphere indicators for the WASH sector is needed.

• More research is needed on behaviour change (e.g. acceptability of interventions, barriers to uptake).

• The evidence base on specific WASH interventions for health outcomes (e.g. hepatitis E, cholera) needs to be

strengthened.

• Economic and anthropological research is needed. What level of success is acceptable to communities,

governments, etc in relation to health effects seen as well as money spent? 

Nutrition:
Seventy-seven studies on nutrition interventions met the inclusion criteria, and 18 were of high quality. 

Research needs identified from the systematic review and expert interviews include:

• A better understanding of the aetiology of malnutrition and famines in different contexts.

• Evidence on the impact of contextual factors on famine and malnutrition (e.g. anthropological studies on the

power of women in society).

• Evidence on how best to intervene in low Global Acute Malnutrition (GAM) prevalence settings and/or in middle

income countries.

• Need to test different monitoring tools, techniques and new technologies to measure progress and impact of

nutrition programmes, including better use of routine data and monitoring and evaluation data.

• More evidence on cost-effectiveness of nutrition interventions.

• More evidence required on the impact of Infant and Young Child Feeding interventions (IYCF).

• Research focus on infants, people with disabilities and elderly.

• Alternatives to Blanket Supplementary Feeding programmes (BSFP) (i.e. Cash transfer vs. Ready to Use Food (RUF)

distribution; food security intervention vs. RUF). 

• More research required on long term effects of interventions (i.e. long-term effects of blanket distribution of lipid

based supplement). 

• Further research required on stunting.

• Evidence required on the most effective way of delivering nutritional programmes - community health workers or

health facilities?

• Long-term effect of RUF on anthropometric status, cognitive development, risk of relapse etc.

Sexual and reproductive health (SRH), including gender-based violence (GBV): 
Fifteen studies on SRH (including GBV) interventions met the final inclusion criteria; only three were of high quality.

Research needs identified from the systematic review and expert interviews include the need for more evidence on:

• SRH interventions with particular populations’ groups (e.g. people with disabilities, men, adolescents)

• Different models of scaling up services (e.g. facility- or community-based care, task-shifting, greater involvement

of community members).

• Effectiveness and feasibility of new technologies. 

• Availability and use of SRH commodities in emergencies. 

• Behaviour, knowledge, attitude and barriers to long acting reversible contraception; and implications regarding

availability of long-term care.

• Provision of safe abortion services, and delivery services (particularly caesarean sections).
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• More information is needed overall on the spectrum and context of GBV. 

• Effectiveness and operational constraints of GBV targeted interventions (e.g. safe spaces, cash-transfers,

livelihoods programmes).

• Appropriateness and use of GBV guidelines.

• New methodological approaches to overcome contextual and logistical constraints to GBV research.

Mental health and psychosocial support:
Sixty two studies of mental health and psychosocial support interventions met the inclusion criteria. 

The systematic review and expert interviews identified that more evidence is needed on:

• Effectiveness and feasibility of scaling-up low intensity and low cost psychological interventions. 

• Effectiveness of psychosocial interventions. 

• Effectiveness of group-based interventions as well as interventions for individuals. 

• Effectiveness of interventions using parents, natural support systems, and schools. 

• The use of inter-sectoral approaches (e.g. nutrition, protection, education). 

• Using a modular transdiagnostic approach to treating mental disorders, including multiple disorders.

• Feasibility of e-mental health interventions.

• Effectiveness and feasibility of training interventions.

• Effectiveness of treating severe mental disorders, drug and harmful alcohol use, and functioning.

• Evidence from randomised control trials (RCTs) and also other study designs (including quasi-experimental) and

the use the use routine clinical outcome data.  Studies should include mixed methods to improve acceptability

and appropriateness of interventions and research.

• Feasibility of interventions, particularly economic feasibility and cost-effectiveness of interventions. 

• Evidence on children, adolescents, older populations and survivors of sexual and intimate partner violence.

• The harmful effects of mental health and psychosocial support interventions. 

• The quality of research needs to improve in order to ensure valid and reliable results.

Non-Communicable Diseases (NCDs) 
Eight studies on NCD interventions met the inclusion criteria. The systematic review and expert interviews identified

the need for:

• More evidence on interventions for a range of leading NCDs, particularly addressing longer-term outcomes, and in

a greater range of country settings.

• Interventions featuring disease-management protocols and/or cohort monitoring (particularly use of electronic

patient records) demonstrated the strongest evidence of effectiveness.

• Development and testing of standards and guidelines for the delivery of NCD care in crisis settings.

• Studies on the feasibility and cost of NCD interventions, particularly over the longer-term. 
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Injury and Rehabilitation: 
Fourty seven studies on injury and rehabilitation interventions met the inclusion criteria and were reviewed 

in-depth, and only two were of a high quality. The research needs identified from the systematic review and 

expert interviews include:

• Greater quantity and quality of evidence on the effectiveness and cost-effectiveness of rehabilitative

interventions, particularly rehabilitative interventions and over the longer-term – including measuring long-term

health outcomes, functionality, and quality of life.

• Better understanding of the mechanisms that enable a continuum of care as programmes transition from the crisis

to the development phase.  

• Development of appropriate quality standards and measurements of service performance.

• More evidence following natural disasters.

• More evidence on rehabilitation interventions in camp contexts.

• More studies that evaluate rehabilitation interventions in the preparedness phase, and the subsequent impact

they have on health outcomes.

Health Service Delivery
Thirty-two studies on health service delivery met the inclusion criteria but only four papers measured health

outcomes and these were of a low quality. The research needs identified from the systematic review and expert

interviews include:

• Improving the quantity and quality of the evidence base on health service interventions, particularly 

longitudinal studies of longer-term health service interventions and related health outcomes.

• Different service delivery models of health care.

• Content, delivery and health outcomes of different service delivery packages of care.

• Longitudinal study designs.

• Lack of consensus over the guidelines to be used, or evaluated, for health service delivery. Further studies 

looking specifically at this issue would enable practical suggestions for service delivery in crisis situations.

Health Systems
Fifty-six studies on health systems met the inclusion criteria. The research needs identified from the systematic

review and expert interviews include:

• Measuring the impact crises can have on local health systems.

• Effectiveness of different models of delivering health interventions during humanitarian crises: vertical versus

integrated humanitarian interventions, facility-based versus community-based interventions, comprehensive

package versus single interventions.

• The resilience of health systems to absorb crises and on their capacities to continue the delivery of services 

(e.g. non communicable diseases) after the departure of humanitarian actors.

• The impact of preparedness on a humanitarian crisis, and whether stronger and better prepared health systems

have improved health outcomes following a humanitarian crisis.

• Specific areas health systems, particularly the influence of health financing and access to essential medicines 

in a humanitarian crisis. 

• How interventions for sub-sectors health could take the opportunities that humanitarian crises offer to 

strengthen the systems.
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Access to healthcare
Sixty-four studies on access to healthcare met the inclusion criteria. The research needs identified from the

systematic review and expert interviews include:

• Evidence on the impact of physical, economic and political accessibility of health workers on public health

interventions during crises. 

• The influence of access on the impact of public health interventions.

• Development of standardised methods or indicators to measure the different aspects of both end-user and health

worker access to healthcare.

• Impact of access to healthcare on health interventions during natural disasters and in the acute phase of crises.

• Real-time mapping of access to healthcare of end-users.

• Optimising healthcare access in crisis areas outside government control for both end-users and healthcare

workers.

• Health disparities arising from access inequities between resident and transiting populations within a crisis

location.

• Role of mobile phones and other digital technologies in improving health access for end-users.

• Mechanisms and policies which safeguard or improve access to healthcare during humanitarian crises.

Accountability to end-users
Thirty studies on accountability to end-users and health met the inclusion criteria. The research needs identified

from the systematic review and expert interviews include:

• Influence of accountability on the impact of public health interventions is needed.

• Development of standardised methods or indicators to measure the different aspects of accountability in health

interventions is required.

• High quality comparative studies to inform how accountability influences health interventions and outcomes.

• Role and methods of informed consent of end-users in crisis settings, to the perception of end-users regarding

humanitarian healthcare delivery, and to the validation of assumptions concerning end-users.

• Impact of the asymmetry of power between end-users and humanitarian agencies on public health interventions.

• Populations needing increased research focus include IDP and refugee populations, adolescents, the disabled, 

the elderly, those with chronic disease, and the LGBT community.  

• Mechanisms and policies which safeguard or improve accountability to end-users during humanitarian crises.

• Development of ethical guidelines for humanitarian research and programmatic development should be

intensified.

Health Assessment Methods
Eighty-three studies on health assessment methods met the inclusion criteria. The research needs identified from

the systematic review and expert interviews include:

• Development, comparison, testing and validation of health assessment methods.

• Evidence-based consensus-building on the standardised health assessment methods that agencies will agree to

use for recognised health topics. 

• Impact of different health assessment methodologies on the effectiveness of public health interventions during

humanitarian crises. 
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• Humanitarian system’s ‘fitness-for-purpose’ for addressing health needs within any crisis situation.

• Identification of appropriate indicators with which to measure humanitarian contextual factors in 

relation to health outcomes.

• Long-term impact assessment methodologies of the contextual factors in relation to health outcomes 

(e.g. coordination of communicable diseases and WASH in relation to cholera).

• Mechanisms and policies that safeguard or improve health assessment methods during humanitarian crises.

Coordination
Twenty-five studies on coordination and health met the inclusion criteria. The research needs identified from 

the systematic review and expert interviews include:

• The influence of coordination on public health interventions during humanitarian crises, including 

cost-benefit analysis.

• Non UN/OHCA-centric mechanisms of coordination, including those of local/domestic and non-cluster agencies.

• High quality comparative studies to inform how coordination influences public health interventions, including 

the role of different levels and aspects of coordination.

• Health impact of clusters as a coordination mechanism.

• Impact of integrated UN missions on healthcare delivery.

• How international actors coordinate with local government.

• Evaluation of the advantages and disadvantages for health of pooled funding within the UN structure.

• Role of generating competitive market forces between agencies in improving coordination and healthcare 

delivery efficiency.

• Mechanisms and policies which safeguard or improve coordination during humanitarian crises. 

Security of healthcare workers
Only 16 studies on healthcare worker and health security met the inclusion criteria. The research needs identified

from the systematic review and expert interviews include:

• Higher quantity and quality of evidence on the security of healthcare workers in the humanitarian sector.  

• How healthcare worker security influences the effectiveness of public health interventions in humanitarian crises. 

• High quality comparative studies to inform how security influences health interventions and outcomes.  

• Increased risks posed by integrated UN missions. 

• The impact of using foreign over local healthcare workers.

• Identification of risk factors associated with security threats to healthcare workers.

• Impact of asymmetry of power on the effectiveness of health interventions within a conflict setting on security.

• Impact of healthcare worker security on public health interventions during natural disasters and in the acute

phase and early recovery phases of crises.
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Urbanisation
Twenty-seven studies on urbanisation and healthcare met the inclusion criteria. The research needs identified 

from the systematic review and expert interviews include:

• More comparative studies between rural, camp and urbanised environments to help adjust health interventions 

to be more effective for urban environments.

• More research on the influence of the following aspects on public health interventions: opportunities for disaster

preparedness and coordination; role of civil engineering and urban planning in disaster prevention and mitigation;

use of social media and other forms of mass communication; control of infectious disease outbreaks, public health

interventions.

• Efficient methods of identification and targeted health interventions of IDP and refugee populations within 

non-camp urban settings.

• Management of chronic disease in crisis-affected urban populations.
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LIST OF ACRONYMS

ACPR Adequate Clinical and Parasitological
Response

ACT Artemisin Combination Therapy 

ALNAP Active Learning Network for Accountability 
and Performance

AR Artemether (antimalarial)

AS Artesunate (antimalarial)

AT Atovaquone (antimalarial)

BCG Bacillus Calmette–Guérin

BF Benflumetol (antimalarial)

CBT Cognitive Behavioural Therapy

CD Communicable Disease

CDC US Centers for Disease Control 
and Prevention

CMAM Community-based Management 
of Acute Malnutrition

CPCR Complete Parasitological Cure without
Recrudescence

CONSORT Consolidated Standards of Reporting Trials

CRED Centre for Research on the Epidemiology
of Disasters

CQ Chloroquine (antimalarial)

DA Dihydroartemesin (antimalarial)

DAC Development Assistance Committee

DALY Disability-Adjusted Life Year

DARE Database of Abstracts of Reviews of
Effectiveness

DFID Department for International Development

DOTS Directly Observed Therapy Short course

ETF Early Treatment Failure

GAM Global Acute Malnutrition

GBV Gender-Based Violence

GWA Gender and Water Alliance

HF Halofantrine (antimalarial)

HSPH Harvard School of Public Health

HERR Humanitarian Emergency Response Review

IBSS International Bibliography of the 
Social Sciences

ICPR Incomplete Parasitological Cure without
Recrudescence

ICRC International Committee of the Red Cross

IDP Internally Displaced Persons

IS/IRS Insecticide Spraying / 
Indoor Residual Spraying

ITCs Insecticide Treated Cothes

ITN Insecticide Treated Nets

ITPS Insecticide Treated Polyethylene Sheeting

ITTs Insecticide Treated Tents

IYCF Infant and Young Child Feeding

IGRAC International Groundwater Resources
Assessment Centre

IMC International Medical Corps

IWA International Water Association

IWRA International Water Resources Association

LF Lumefantrine (antimalarial)

LPF Late Parasitological Failure 

LSHTM London School of Hygiene 
& Tropical Medicine

LTF Late Treatment Failure

MAM Moderate Acute Malnutrition

MAS Mefloquine-Artesunate (MAS)

MCH Maternal and child health

MF Mefloquine (antimalarial)

MSF Médecins Sans Frontières 

NCD Non-communicable Disease

OCHA Office for the Coordination of
Humanitarian Affairs

ODI Overseas Development Institute

OECD Office for Economic Co-operation 
and Development

PRISMA Preferred Reporting Items for Systematic
Reviews and Meta-Analyses

Q Quinine (antimalarial)

RCT Randomised Controlled Trial

RDT Rapid Diagnostic Test

RHRC Rural Health Research Center

RUSF Ready to Use Supplementary Food

RUTF Ready to Use Therapeutic Food

SHARE Sanitation and Hygiene Applied 
Research for Equity

SP Sulphadoxine –Pyrimethamine
(antimalarial)

SRH Sexual and Reproductive Health

STROBE Strengthening the Reporting of
Observational studies in Epidemiology

UNHCR United Nations High Commission 
for Refugees

UNISDR United Nations International Strategy for
Disaster Reduction 

WASH Water, Sanitation and Hygiene

WHO World Health Organization
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1. INTRODUCTION
1.1 Background
The need for a stronger scientific evidence base for responses to humanitarian crises has been identified by various

public health actors, and was a key recommendation of the United Kingdom Humanitarian Emergency Response

Review.1 To this end, the UK Department for International Development (DFID) and the Wellcome Trust

commissioned a review of the evidence base of public health interventions in humanitarian crises.2 

The overall aim of the review is to provide a rigorous assessment of the current quality and depth of the 

evidence-base that informs humanitarian public health programming globally. The specific objectives are: 

• To present a thorough assessment of the current quality and depth of the available evidence-base for

humanitarian public health actions.

• To present a clear and authoritative overview of the frameworks and assumptions which underpin key thematic

areas within the humanitarian public health field.

• To identify critical weaknesses in the evidence base, where further research is required.

• Identify, through consultation with practitioners and policy makers, priority areas where further investment in the

research and evidence base is most needed.

1.2 Conceptual framework
The conceptual framework used for this review is shown in Figure 1. The framework contains health interventions

related to core health topics, and key contextual factors which influence the delivery of the core health interventions

in humanitarian crises. The conceptual framework was adapted from Hoffman et al.3 and the selection of health

topics, contextual factors and cross-cutting issues informed by Sphere Standards and discussions with key experts.4

14

1 HERR, Humanitarian Emergency Response Review, L.P. Ashdown, Editor 2011, Humanitarian Emergency Response Review.
2 For the purposes of this review, humanitarian public health is defined as interventions that contribute collectively, in combination or singularly to saving lives, building
resilience and promoting better health outcomes in humanitarian emergencies. In this approach public health interventions should be considered in their broadest scope
including all relevant practice areas such as water and sanitation and nutrition.
3 Hofmann C, et al., Measuring the impact of humanitarian aid: A review of current practice. Overseas Development Institute, 2004.
4 Sphere Project, Sphere Handbook: Humanitarian Charter and Minimum Standards in Disaster Response, 2004.

Health interventions: 
• Communicable disease control 
• Water, sanitation and hygiene (WASH) 
• Nutrition 
• Sexual and reproductive health (SRH),

including gender-based violence (GBV) 
• Mental health and psychosocial support 
• Non-communicable disease (NCD) 
• Injury and physical rehabilitation
• Health service delivery
• Health systems

Contextual factors: 
• Access to healthcare
• Accountability to end-users
• Health assessment methods
• Coordination
• Security of healthcare workers
• Urbanisation

Health outcomes (individual and population level)
Health Outputs

Figure 1: Review conceptual framework 
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2. Methods
The review consists of two main research methods. First, a systematic literature review of the evidence on health

interventions  and contextual factors, complemented by an in-depth analysis of studies in selected health topics

(malaria, poliomyelite, neglected tropical diseases, non communicable disaeases and sexual and reproductive

health). Second, qualitative expert interviews with practitioners, policy makers and academics addressing the core

health topics and contextual factors. The research for the health topics was conducted by staff at LSHTM, while the

research on the contextual factors was led by staff at Harvard (see Annex 1 for further details on study structure and

staffing). 

2.1 Systematic literature review on health topics
This series of systematic reviews aims to provide a situational analysis of the existing evidence from humanitarian

crises on public health interventions for the following health topics: communicable disease control; water, sanitation

and hygiene (WASH); nutrition; sexual and reproductive health (SRH), including gender-based violence (GBV); mental

health and psychosocial support; injury and physical rehabilitation; non-communicable disease (NCD); health

services; and health systems5 . The systematic review methodology adheres to the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) statement.6

2.1.1 Key terms: 
The following key terms and concepts relate to this systematic literature review, their definitions having been

adapted from the World Health Organization (WHO) Humanitarian Health Action Dictionary.7

Public Health Intervention: Public health actions that seek to improve health outcomes.

Humanitarian crisis: A serious disruption of the functioning of a community or a society causing widespread human,

material, economic or environmental losses which exceed the ability of the affected community or society to cope

using its own resources, necessitating a request to national or international level for external assistance. The disaster

situation may either be manmade (e.g. armed conflict) or a natural phenomenon (e.g. drought).

Man-made humanitarian disasters: These include international armed conflicts; non-international armed conflicts;

and other situations of violence.8 

Natural disasters: These include hazardous natural phenomena leading to humanitarian crises such as earthquakes,

volcanic activity, landslides, tsunamis, tropical cyclones and other severe storms, tornadoes and high winds, floods,

and droughts.

Early Recovery: Early Recovery is defined as recovery that begins early in a humanitarian setting. It is a 

multi-dimensional process, guided by development principles. It aims to generate self-sustaining nationally 

owned and resilient processes for post-crisis recovery.

5The health systems literature review also included qualitative studies given the multi-faceted nature of health systems. The methodology for reviewing the qualitative studies is
described in section 2.2.5.
6Moher, D., et al., Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ, 2009. 339: p. b2535.
7World Health Organization (WHO). Humanitarian Health Action Dictionary. 2013  [cited August 29, 2013]; Available from: http://www.who.int/hac/about/definitions/en/index.html
8International Committee of the Red Cross (ICRC), 31st International Conference of the Red Cross and Red Crescent Report: International humanitarian law and the challenges of
contemporary armed conflict, 2011



2.1.2 Search strategy and search terms
This literature review uses peer-reviewed literature, non-peer reviewed (‘grey’) literature, and expert

consultation/review of selected references to ensure all key publications have been taken into account. 

Peer reviewed literature was located using electronic bibliographic databases such as Medline, Embase, and 

Global Health (depending on the health topic). The search structure consisted of the following: 

• terms related to humanitarian crises 

• AND terms related to public health interventions

• AND terms related to lower and middle income economies 

• AND terms related to each of the nine health topics above

The search terms used for the main bibliographic databases are given in Annex 3. The additional health topic 

specific search terms were then added on (see Annexes). 

Grey literature was sought using databases, humanitarian agency websites and search engines such as Google, 

R4D, ReliefWeb, Desastres, Eldis, ALNAP, CRED, RHRC, MSF Field Research, WHO, UNICEF, UNFPA, UNHCR,  and ICRC. 

Searches were supplemented by reviewing the reference lists (‘references of references’) of selected articles to 

find any other relevant papers. 

The databases and search terms used for each health topic are given in the Annexes. 

2.1.3 Inclusion/exclusion criteria
The following seven key inclusion criteria were used in this review: 

• Types of studies: Primary quantitative research studies. Study designs including randomised controlled trials

(RCTs), non-randomised controlled trials, controlled before-after studies, controlled interrupted time series

studies, economic studies (cost-effectiveness analysis, cost-utility analysis, cost-benefit analysis, economic

modelling) of public health which the outcome is measured before and after the intervention or an intervention 

is studied against another intervention with baseline or control group.

• Populations of interest: Populations affected by humanitarian crises and receiving humanitarian assistance in 

low and middle-income countries (based upon World Bank country classification).

• Health outcomes and outputs of interest: Primary outcomes (e.g. morbidity, mortality, vaccination status),

secondary outcomes (e.g. contraceptive prevalence rate), and primary outputs (e.g. malaria bed nets distributed,

nutrition supplements provided etc).

• Crisis Phase: Studies that occur in humanitarian crises including those that evaluate: i) the impact of preparedness

and resilience on public health outcomes during a humanitarian crises and/or ii) studies that evaluate the impact

of public health interventions during the acute, chronic, or early recovery phases of humanitarian crises.

• Data type(s): Must include primary data.

• Date of intervention and publication: January 1, 1980 – April 30, 2013.

• Publication language: English, French.
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The following criteria were used to exclude studies from this review:

• Studies with no specific health intervention and no outcomes or outputs (i.e., excluding studies that examine 

only health needs, prevalence, health risk-factors, co-ordination).

• Studies that examine preparedness and resilience not linked to health outcomes in humanitarian crises 

(e.g. studies on housing fortification before flooding).

• Review papers; only references listed in review papers were screened to find more primary data sources.

2.1.4 Study screening and data extraction
The systematic literature review for each health topic was conducted by one topic leader (see Annex 1 for 

further details). For quality assurance, a secondary peer reviewer corroborated study selection and data extraction 

at Stage Four.

Data were screened with the following five stages:

Stage One: electronic database search using terms; with results imported into reference management software, 

and duplicates removed.

Stage Two: title and abstract reviewed to remove studies not meeting the inclusion criteria (see above).

Stage Three: manuscript review to remove studies that did not meet inclusion criteria; paper selection.

Stage Four: review of references from selected papers (from Stage Three).

Stage Five: final paper selection, data extraction, and quality assessment.

Data was extracted based on the specific points noted below and input into a standardised Excel database:

• study authors or agency, year

• study country

• setting: urban or rural

• population type (refugee, internally displaced, entrapped population, host population)

• humanitarian crises type (armed conflict or natural disaster)

• health outcome(s) addressed by the public health intervention

• type(s) of public health intervention

• study design

• measurement outcomes (e.g. prevalence, odds, ratios etc)

• target age group: i) infants: under 6 months, ii) infants and young children: under two years, iii) children under five:

6 months - 59 months, iv) school age children: 6 years - 15 years, v) adolescents: 10 years - 19 years,* vi) adults:

20 years - 49 years, vii) elderly: 50+ years.

• quality of the evidence on specific interventions

• change in quantity of evidence over time

• change in quality of evidence over time

• research strengths from the literature

• research gaps from the literature
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2.1.5 Data categorisation and analysis
Data analysis was conducted for each health topic separately, with findings organised in relation to the key issues of

quantity and quality of the evidence base. To increase clarity of the final results, the studies selected at Stage Five

were arranged into three main categories of evidence (Table 1):

As indicated in Table 1, Categories A and B roughly correspond to evidence that is expected to be of high to

moderate quality. Given the generally much weaker value of evidence in Category C, data extracted from studies

classified as Category C was limited to the existence of the study alone.

The quality assessment of studies (Categories A and B) included in the systematic literature review was reviewed

based upon criteria adapted from the STROBE and CONSORT standards for observational studies and clinical trials,

respectively. The adaptations are outlined in Table 2 and scoring levels given in Table 3.
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Category A: 
Studies that measure statistical associations between intervention and health-related outcome

Category B: 
Studies that measure changes in health-related outcome, but do not report statistical associations

Category  C: 
Outcomes not measured (e.g. outputs, processes, perceptions)

Table 1: Categorisation of selected literature

STROBE Criteria for Observational Studies* CONSORT Criteria for Clinical Trials*

Intervention:
1. Is the intervention clearly described?

Selection of participants:
2. Is the target population defined?
3. Is there a comparison group (e.g. baseline, control)?
4. Are the inclusion and exclusion criteria defined?

Statistical methods:
5. Is the sample size / method justified with 

statistical basis?
6. Is there a statistical test 

(p-value or confidence interval)?
7. Is there adjustment for confounding?

Limitations:
8. Are study limitations explained (e.g. biases)?

Eligibility
1. Did study state # not meeting inclusion criteria?
2. Did study state # declined to participate?

Once Randomised:
Allocation:
3. Did study state # receiving intervention?
4. Did study state # not receiving intervention?

Follow-Up: 
5. Did study state # lost to follow-up?
6. Did study provide reasons for loss to follow-up?

Analysis: 
7. Did study state reasons participants were excluded

from analysis?
8. Are limitations of the study explained (e.g. biases)

Table 2: Quality review criteria (adapted from STROBE and CONSORT)

Table 3: Quality assessment corresponding to adapted STROBE and CONSORT criteria 

Level of Quality Rating of Evidence per STROBE / CONSORT

HIGH 7-8 criteria met = high quality evidence

MODERATE 4-6  criteria met = moderate quality evidence

LOW 1-3 criteria met = low quality evidence



2.1.6 Additional in-depth review of selected health topics
The main focus of the evidence review is to highlight gaps in the evidence rather than analysing the actual

effectiveness of interventions. However, for a selected number of health topics, additional in-depth reviews were

conducted to record data on the actual effectiveness of public health interventions. The health topics selected for

this more in-depth review were: communicable diseases of malaria, polio, and neglected tropical diseases; WASH;

SRH; and NCDs. These were selected for in-depth review as no systematic reviews had previously been conducted

which had extracted data on intervention effectiveness, and they were considered key health topics of public health

importance. The remaining health topics in the overall review (nutrition, various other communicable diseases,

mental health and psychosocial support, injury and rehabilitation) had been previously reviewed (examples of these

existing reviews are listed in Table 4). 
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Communicable disease SHARE Research Consortium, Evidence review and research priorities: water,
sanitation, and hygiene for emergency response: Evidence Paper. 2012, UK
Department for International Development (DfID): London, UK.
Rowland, M., and F. Nosten, Malaria epidemiology and control in refugee camps and
complex emergencies. Ann Trop Med Parasitol. 2001 95(8): p. 741-54.
Checchi, F., The burden of tuberculosis in crisis-affected populations: a systematic
review. Lancet Infect Dis., 2012. 12(12): p. 950-65.
Bellos, A., et al., The burden of acute respiratory infections in crisis-affected
populations: a systematic review. Confl Health., 2010. 4(3).
Grais, R., et al., Measles vaccination in humanitarian emergencies: a review of recent
practice. Confl Health., 2011. 5(1): p. 21.

Nutrition Haan, N., N. Majid, and e. al., A Review of Emergency Food Security Assessment
Practice in Ethiopia. 2005, Overseas Development Institute: London.
Young, H., et al., Public nutrition in complex emergencies. Lancet, 2004. 364(9448): 
p. 1899-909.
Hall A and Blankson B, The impact and effectiveness of emergency nutrition and
nutrition-related interventions: a review of published evidence 2004-2010.
Emergency Nutrition Network: London.

Mental health and
psychosocial support

Tol, W., et al., Mental health and psychosocial support in humanitarian settings: 
linking practice and research. Lancet, 2011. 378: p. 1581-91.

Injury and rehabilitation Nickerson, J.W., et al., Surgical care during humanitarian crises: a systematic review of
published surgical caseload data from foreign medical teams. Prehosp Disaster Med,
2012. 27(2): p. 184-9.

Table 4: Examples of existing systematic reviews on health topics in humanitarian crises



2.2  Systematic literature review on contextual factors
The aim of this study was to conduct a systematic evidence review of the quantity and quality of evidence on the

influence of contextual factors on public health interventions in humanitarian crises. Again, the methodology and

reporting adheres to the PRISMA statement.9  

Contextual factors are taken here to mean the physical, political and social characteristics of the environment that

are related to the effectiveness of humanitarian intervention.  The six contextual factors are given below:

Access to healthcare: This encompasses both the access that end-users have to healthcare as well as the access 

that healthcare workers have to end-users.  Accessibility of healthcare to end-users will specifically include the four 

over-lapping dimensions of (i) Physical accessibility, (ii) Economic accessibility, (iii) Informational accessibility, and

(iv) Non-discrimination.   Accessibility for workers to provide healthcare to end-users will include the dimensions 

of (i) Physical accessibility, (ii) Economic accessibility, and (iii) Political accessibility.  

Health assessment methods: This will look for studies specifically seeking to test, develop or validate measurement

methods (e.g. mortality estimation, population estimation, nutritional assessment etc.).

Coordination: The quality of coordination and leadership in the implementation of public health interventions

during humanitarian crises at the local, regional or international level via local or OCHA-led mechanisms influences

their impact.  In addition to the logistical aspects of coordination, the effects of competition among local and

international agencies for funding and recognition, and the lack of consensus on which public health actions are

considered humanitarian and which are considered developmental will also be included.

Accountability to end-users: The Humanitarian Charter emphasises the importance of accountability of agencies to

crisis-affected populations.   Accountability will include the following dimensions based on a human rights-based

approach to health: (i) Availability of functioning public healthcare facilities, goods and services in sufficient

quantity, with sufficient capabilities, and in a timely manner; (ii) Acceptability of public healthcare facilities, goods

and services in terms of medical ethics and cultural appropriateness; and (iii) Quality of public healthcare facilities,

goods and services that are scientifically and medically appropriate and of good quality, and using trained and

skilled personnel adhering to accepted professional standards.  

Security of healthcare workers: Closely related to contextual factor 1 above (in particular the political dimension

influencing the access of healthcare providers to end-users), both the interest in and the corpus of literature

available on the specific issue of security of healthcare workers in humanitarian crises call for the study of this as a

distinct contextual factor in this review.  It will include influences which secure the respect of healthcare

interventions as off-limits to deliberate attack and disruption, and those which make it conducive to hold

humanitarian health action hostage (e.g. attacks on polio workers in Pakistan and Nigeria).  It will also include

strategies used in humanitarian health diplomacy relevant to the security of healthcare workers.

Urbanisation: Rapid global urbanisation, particularly in low- and middle-income countries, means that humanitarian

crises are increasing likely to affect populations in urbanised settings. At present, the similarities and differences

between the strategies and processes leading to effective public health interventions in humanitarian crises

occurring in rural and urbanised environments is grossly understudied. These will be included in the analysis of this

contextual factor as well as the identification of characteristics that are particular to the urban environment in terms

of the physical, mental and social health challenges this setting poses to crisis-affected populations.  
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2.2.1 Key terms
The key terms are as given above in Section 2.1.1.

2.2.2 Search strategy and search terms: 
This literature review focuses solely upon peer-reviewed literature. Relevant studies have been located using

electronic bibliographic databases such as Medline, Embase, Global Health, International Bibliography of the Social

Sciences (IBSS), PsychINFO, and Web of Science. The exact search terms depend on individual database but include: 

• terms related to humanitarian crises 

• AND terms related to lower and middle income economies 

• AND terms related to each of the six contextual factors above

Peer reviewed literature research reports produced by the UN agencies were also included. These were sought 

from the relevant agency websites. In addition, expert consultation and a review of the reference lists (‘references 

of references’) of selected articles were used to locate other relevant papers. 

2.2.3 Inclusion/exclusion criteria
The following seven inclusion criteria were used for this review: 

• Types of studies: Primary quantitative and qualitative research published studies will be considered .10 

• Populations of interest: Populations affected by humanitarian crises in low and middle-income receiving

humanitarian assistance, as defined by The World Bank.

• Health outcomes of interest: Primary outcomes (e.g. morbidity, mortality, vaccination status), secondary outcomes

(e.g. contraceptive prevalence rate), and primary outputs (e.g. malaria bed nets distributed, nutrition supplements

provided etc).

• Crisis Phase: Studies that cover the acute or chronic humanitarian crises, or early recovery phases of 

humanitarian crises.

• Data type(s): Must include primary data collection.

• Date of intervention / publication: January 1, 1980 – December 31, 2012.

• Publication language: English, French.

The following four exclusion criteria were used for this review:

• Studies that do not directly link the specific contextual factor with health outcomes or outputs.

• Studies that examine preparedness and resilience not linked to health outcomes in humanitarian crises (e.g.

studies on housing fortification before flooding).

• Studies that focus on post conflict and post disaster reconstruction.

• Review papers; only the references of review papers were screened to find more primary data sources.
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2.2.4 Study screening and data extraction:
The evidence review of contextual factors was led by Vera Sistenich and colleagues at Harvard University. 

For quality assurance, a secondary peer reviewer corroborated paper screening and data extraction.

Data was screened per the following five stages:

Stage One: electronic database search using terms provided above and in Appendices 1-7; number of results 

to be recorded and downloaded into an Endnote file (one per contextual factor), and duplicates removed.

Stage Two: title and abstract review to remove studies not meeting the inclusion criteria (see above).

Stage Three: manuscript/report review to remove studies that do not meet inclusion criteria.

Stage Four: review of references (taken from papers reviewed in Stage Three)

Stage Five: final paper selection, data extraction, and quality assessment.

Data was extracted based on specific research points noted below and input into a standardised Excel data

extraction form:

• study authors/agency, year

• study country

• study population type (refugee, internally displaced, entrapped population, host population)

• humanitarian crises type (armed conflict or natural disaster)

• humanitarian crises stage (i.e., preparedness, acute crises, stabilised, early recovery)

• type of public health interventions

• main aspect(s) of contextual factor influencing impact of health intervention 

• interventions influenced by contextual factor

• character of contextual factor influence 

• study design

• stratification (by age and/or gender)

• use of recognised guidelines for public health intervention

• quality of the evidence on specific interventions

• change in quantity of evidence over time

• change in quality of evidence over time

• research strengths from the literature

• research gaps from the literature

2.2.5 Data categorisation and analysis: 
Data analysis was conducted for each contextual factor separately, with findings organised in relation to the key

issues of quantity and quality of the evidence base. 

As noted above, the quantitative studies selected at Stage Five were arranged into the three main categories of

strength of evidence (A, B, C). The quality of the quantitative evidence on contextual factors was also assessed using

the STROBE standards for observational studies (see Table 2) (as no clinical trials will have been conducted on these

contextual factors). The quality assessment of qualitative studies on contextual factors was conducted using an

adapted version of the RATS guidelines for qualitative research review.11 The key quality criteria of RATS are shown

in Table 5.
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The quality review of the qualitative studies was also graded based upon their overall quality. 

This grading is shown in Table 6.

2.3  Expert interviews 
The aim of the expert interviews was to utilise expert opinion to identify critical weaknesses and gaps in the

evidence base for humanitarian public health actions (including on contextual factors) in order to recommend

priority areas for further research. 

2.3.1 Design and implementation
The expert interviews were semi-structured in design. Participants were approached by email or telephone, with an

information sheet and consent form provided in advance of the interview. The individual interviews were led by the

individual study staff member leading the research on that particular health topic or contextual factor. They were

conducted by telephone/Skype and were held in English or French. The interviews lasted between 30 and 60

minutes.  In addition, a series of face-to-face individual or group expert interviews were held in London, Geneva, and

Paris (with meetings in Washington and New York taking place in late May/early June). Written notes were taken

during the interviews. The topic guide used for the interviews focused upon: (i) the use of research in their

organisation, (ii) the main guidelines and frameworks that guide interventions and associated research, (iii) the main

evidence gaps and research needs, and (iv) recommendations for future research questions.
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Relevance of study question:
1. Is the research question explicitly stated?

Appropriateness of qualitative method
2. Is the study designed, described and justified by the authors?

Transparency of procedures:
3. Are the characteristics of the study group and setting clearly described?
4. Was ethics approval cited?

Soundness of interpretative approach:
5. Was method of reliability check described and justified? For example, development of research 

instruments, translation, data analysis.
6. Are the strengths and limitations explicitly described and discussed?

Table 5: Quality review criteria (adapted from RATS)

Table 6: Study categories and their relative correspondence to quality criteria

Level of Quality Rating of Evidence per RATS

Category A:
Studies that address 5-6/6 of all RATS guidelines

High 

Category B: 
Studies that address 3-4/6 of all RATS guidelines

Moderate 

Category  C: 
Studies that address 0–2/6 of all RATS guidelines 

Low 



In addition, to help validate and prioritise the study findings, the preliminary findings and recommendations from

the expert interviews and systematic review were then shared by email with the experts, and they were asked to give

their additional perspectives on the findings and their prioritisation of the recommendations. 

2.3.2 Participant sampling
Participants for the semi-structured interviews were experts and practitioners in the field of humanitarian health.

They were purposively selected based upon their expertise using a mapping exercise of key personnel and agencies

in the humanitarian health field, based upon their own knowledge, contacts and also through the literature.

Additional participants were selected based upon suggestions from participants.

The participants were practitioners, policy makers or researchers working in the field of humanitarian public health

with humanitarian NGOs, United Nations agencies, donor agencies, government agencies, and research institutes and

universities.  Please see Annex 11 for details of the participants. 

2.3.3 Data analysis
Data analysis was conducted for contextual factors separately, with the findings organised in relation to the structure

of the topic guide. Thematic analysis was then used to identify the key themes emerging from the data. The analysis

was then adjusted after feedback from the experts on the preliminary findings. 

2.3.4 Ethical issues
All interviews were fully confidential and anonymous. All data are securely stored and password protected. 

Ethical approval for the study was provided by the Ethics Committee of the London School of Hygiene and 

Tropical Medicine.
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3. Overview of results
3.1 Quantity
Research on the effectiveness of health interventions in humanitarian crises has significantly increased during the

last decade, with 76% of the 696 studies selected in the systematic review published between 2000 and 2012

(Figure 2). However, considering the diversity of crises, contexts and health care needs where humanitarian actors

intervene, the volume of evidence available remains globally too limited. Health topics of WASH, GBV, and NCDs 

had a particularly limited evidence base (Figure 3). 
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3.2 Quality
The quality of studies on the effectiveness of health interventions in humanitarian crises remain generally low to

moderate with a very limited number of high quality studies in every field. Only 67% of the studies were rated

moderate to high. However, the quality of research has significantly improved during the last decade with over 80%

of the studies being of moderate to high quality. However, the quality of studies have remained relatively low

between 2000 and 2012 for research on SRH, health service delivery, and health systems.

3.3 Ranges of effectiveness
The research gaps identified in every health topic can be classified in three different groups (Figure 4). In areas such

as GBV and mental health and psychosocial support, more evidence is needed to understand the effectiveness of

interventions (i.e. whether the intervention actually works). In a second group (injury and rehabilitation, WASH, NCD,

SRH), evidence exists on what intervention work but research is needed on the most effective way of delivering the

health intervention. In a third group composed of nutrition and communicable disease control, research needs to

focus on both the effectiveness of some interventions and also the most effective way of delivering other types of

interventions.
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Figure 4: Range of effectiveness among health topics



3.4 Common themes
Cross-cutting issues were identified of: systems and delivery, research methods, and contexts for research (Figure 5).

3.4.1 Systems and delivery

• The model of delivering health interventions has been highlighted by most experts. Research is needed to test,

measure and compare different models of health service delivery such as task shifting, community-based versus

facility-based services. 

• The fragmentation of humanitarian aid has created silos in the health sector and also with other sectors (e.g.

education and protection). There is a need for interventions to create synergies between different health topics

and with other sectors, and for researchers to then evaluate the health impacts of such interventions. Researchers

should also initiate research that explores cross-cutting issues.

• More research is needed to understand the most effective ways of building the capacities of local health services

during humanitarian crises.

• Health systems resilience has increasingly emerged as a new topic of investigation. Research needs to explore

how humanitarian crises affect local health systems and how local health systems adapt to or absorb crises.

3.4.2 Context

• The effectiveness of health interventions in humanitarian crises relies on the appropriateness of health

interventions to local contexts. More evidence is needed on the impact of contexts (e.g. country income levels,

capacity within health systems, epidemiology, security, societal organisation, cultural values etc) on the

effectiveness of health interventions.
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Figure 5: Common themes identified across health and contextual topics



• Continuity of care is a pressing issue that needs to be addressed by humanitarian organisations to ensure that

patients who need long term treatment can get access to quality healthcare after the departure of humanitarian

actors. This is increasingly prescient given the growing burden of chronic diseases and NCDs, particularly in

middle-income settings. 

3.4.3 Methods

• In most health topics, there is a lack of harmonisation of standards and medical protocols. Researchers could help

test different protocols and standards. This in turn could contribute to improve coordination amongst

humanitarian actors.

• More research is needed to develop, test and validate existing and new assessment methods (e.g. mortality

estimation, population estimation, needs assessments, health service coverage and access).

• Greater research is required on cost-effectiveness of humanitarian public health interventions, including gaining a

better understanding of the burden of disease within and between health topics.

• Greater use of baseline and routine data to inform healthcare providers on the needs of populations and specific

groups (e.g. children, elderly people or people with disabilities).

• There is also a need for greater use of high quality mixed methods research. For example, to help guide

quantitative research, to help interpret quantitative findings, and to gain better insight on issues such as access,

acceptability, and appropriateness of health interventions and research. 
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Figure 6: Quantity and quality of communicable disease publications over time

4. Results for Health Topics
4.1  Communicable disease control
The review on communicabe diseases consisted of a general systematic review of the evidence gaps in this health

topic and a more in-depth systematic review on effectiveness of interventions in selected sub-topics: malaria, polio

and neglected tropical diseases (NTDs).

4.1.1 General systematic review

• A total of 16,239 peer-reviewed articles related to communicable diseases (CD), of which the vast majority

(16,153) either did not address humanitarian crises or the impact of an intervention. A total of 165 peer reviewed

articles covering 192 interventions met the inclusion criteria. 

• There was little available grey literature, of which none met the inclusion criteria.

• Slightly over half of the selected papers (92/165) included a test of statistical significance between CD

interventions and health outcomes (category A). An additional 39 (39/165) papers measured CD interventions and

health outcomes without a test of statistical significance (category B). A final 34 (34/165) papers simply reported

interventions and only anecdotal relationships to outcomes (category C). 

• The analysis presented below relates to the 131 category A and B papers.

• There has been increasing interest in CD interventions in humanitarian crises over the past two decades; 80 (53%)

papers have been published since 2000. However, increased number of publications is not correlated with

increased quality (Figure 6). Of the 131 category A and B papers, 72 out of 92 (73%) category A papers were

deemed high quality and 20 (27%) were deemed moderate quality; no category A papers were deemed of low

quality. Sixteen out of 39 (41%) category B papers were deemed to be of moderate quality, while 23 out of 39

(59%) papers were deemed to be of low quality; no category B papers were deemed high quality. 

• Randomized controlled trials (59/131, 45%) were most commonly employed, followed by cohort (34/131, 26%),

before and after cross-sectional (22/131, 17%), and non random trial (10/131, 8%) designs. Economic studies

(5/131, 4%) were relatively uncommon in this sector. The majority of the study designs employed allowed for

higher quality evidence, and for the ascertainment of outcomes over time (including response to the interventions

under study).
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• Most studies occurred in Africa (49/131, 38%) and Southeast Asia (50/131, 39%), followed by South Asia (20%);

only 4% of research occurred in Latin America (2%) and the Middle East (2%) (Figure 7).

• Most studies occurred in armed conflicts (118/131, 90%); only 10% (13/131) occurred in natural disasters

(Figure 8). Of those in conflict zones, 64% (74/116) were with refugees, 12% (14/116) with IDPs and 24%

(28/116) with the general population. Conversely, most (13/15, 87%) natural disaster studies were conducted

with the general population, and 2 (2/15, 13%) were with refugees. 

• Most (76/116, 65%) studies in conflict settings were conducted in camps, 20% (23/116) were in mixed

urban/rural settings, 10% (12/116) in urban settings, and 5% (5/116) in rural settings. Of the 15 studies in

natural disasters, 5 (33%) were in mixed urban/rural settings, 5 (33%) in rural settings, 3 (23%) in camps, and 2

(11%) in a rural setting.

• 18 different diseases were addressed (Figure 9). Malaria (62/131, 47%) accounted for nearly half of all

communicable disease research, most of it high quality, in this setting. This was followed by diseases including

tuberculosis (25/131, 19%), measles (17/131, 13%), cholera (6/131, 4%), diphtheria/tetanus/pertussis (6/131,

4%), polio (6/131, 4%), visceral leishmaniasis (5/131, 4%), and diarrhoea (4/131, 4%). Pneumonia is considered

one of the most important contributors to morbidity and mortality in these settings and populations, but no paper

explicitly addressed interventions against pneumonia. 

• The 131 studies in categories A and B covered 192 interventions (Figure 10). Of these, the most common

intervention was anti-malarial use (61/192, 32%). Vaccination – e.g., MMR, DPT, polio – was employed in nearly

20% of intervention studies in this setting, followed by vector control interventions (17%, 33/192), most often

against malaria. Directly observed therapy short course (DOTS) was used in 16% (21/131) of the studies, with 5%

of tuberculosis studies conducted in the pre-DOTS era (4/131). Other common interventions included anti-

helminths (9%, 12/131), oral rehydration (7/131, 5%) and sodium stibobluconate (6/131, 4%). 
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Most (104/131, 82%) of the studies were in the acute crisis stage, 21 (14%) were in the early recovery stage, and 6

(4%) in the stabilized stage (Figure 11). No studies were conducted during the preparedness stage.
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4.1.2 Malaria

• Over half (55%, 62/151) of the 151 CD interventions that met the inclusion criteria of this review were conducted

against malaria. 

• Nearly half (>45%) of these studies were randomized-controlled trials, most (>80%) of high quality, indicating a

higher degree of confidence in their results compared to other less rigorous designs. 

• All (100%) malarial interventions in this review occurred in populations displaced as a result of armed conflict.

• 20 vector control interventions met the inclusion criteria of this review. 

• Insecticide-treated nets (ITNs) (N=7) were the most frequently studied intervention in these settings, followed 

by insecticide spraying (IS) and a variety of insecticide-treated surfaces (clothes, tents, sheeting, cattle). 

• Nearly half of the vector control interventions (8/20, 40%) were conducted in northwestern Pakistan among

Pakistani natives, Afghan residents, and Afghan refugees living in camp and non-camp settings; the remaining

research was equally split between Southeast Asia (6/20) and Africa (6/20).  

• Half (50%) of the 20 vector control interventions were RCTs, with the majority of these (80%) graded as high

quality. 

• 42 human-targeted interventions met the inclusion criteria of this review. 

• Anti-malarials (N=61) were the most frequently studied intervention in these settings, although one study of a

malaria vaccine was included. 

• Three quarters of the human targeted interventions (32/42, 76%) were conducted in Southeast Asia, with over

90% (30/32) of research conducted in these areas by research groups on the Thai-Burmese or Thai-Cambodian

borders.  

• Three quarters (76%) of the 42 interventions were RCTs of some design, with the majority of these (75%) graded

as high quality.

• In terms of effectiveness, insecticide treated nets, tents, and clothes were found to be significantly more effective

than their untreated counterparts (See Malaria vector table). However, these findings varied by region and over

time, likely related to changes in vector and host parasite patterns over the inclusion years of this review.

• This review included 14 studies that included some component of genetic testing for resistance genes to various

therapies (e.g. chloroquine), the majority (75%) of which were conducted in Thailand. The majority of studies

(65%) included supervised treatment, which provided significantly better ACPR outcomes than non-supervised

treatment.  

4.1.3 Poliomyelitis

• In total, 6 papers were included in the review. The intervention in each study was either oral polio vaccine (OPV)

or inactivated polio vaccine (IPV).

• 2/6 papers described vaccine delivery without any relation to health outcomes, while another significant body 

of literature focused on refugees in middle and high income countries.

• Only six studies met the inclusion criteria of this review, three of these studies were graded as high quality

(O’Reilly 2014, Aaby 2005, Aaby 2002). 

• The remaining three studies, while assessing coverage and not directly measuring health outcomes (e.g.,

virological markers of uptake), were included as the calculation of cost per child is also an outcome of interest

(Sheikh 2014, MMWR 2014). 

• One high quality retrospective case-control analysis has provided the polio community with amongst its best

estimates of how and where to target efforts in these settings (O’Reilly 2014). 

• In terms of effectiveness, this decade-long analysis of children -14 years in Afghanistan and Pakistan – indicated 

a significant reduction in polio and acute flaccid paralysis (AFP) incidence. It also demonstrated that mono- and 

bi- valent formulations of OPV work equally well in this population and setting.
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• Two high quality papers from Guinea Bissau provided morbidity and mortality estimates in relation to measles and

IPV; both vaccines were part of a RCT that had been severely interrupted due to civil war (Aaby 2002, 2005)

These studies, both presenting data gathered during interruptions due to war, demonstrated that OPV is associated

with significantly less mortality and hospitalizations, particularly in children aged 6 months or younger. Further,

studies indicate a difference in mortality between males and females but the results are inconclusive overall: one

study found a higher morality in females than males for IPV, while another found no difference between males and

females for OPV.

4.1.4 Neglected Tropical Diseases
Of the current list of 17 diseases currently classified as NTDs by the WHO, four – lymphatic filariasis (‘elephantiasis’),

oncocerchiasis (‘river blindness’), guinea worm, and trachoma – have active global elimination programmes

underway with the aim of elimination by 2020. An additional two NTDs – schistosomiasis and soil

transmitted/intestinal helminthes (STHs) – have active control programmes underway with increasingly narrowing

targets towards elimination in the near future. 

• Of over 60 papers initially retrieved, the vast majority of research focused on infection or disease prevalence

(usually via a one-time cross sectional survey) without any information on an intervention conducted. 

• This review found nine research articles that evaluated the success of NTD interventions in humanitarian settings

• The interventions against NTDs included in this review include those against leishmaniasis (N=5), schistosomiasis

(N=3), and trachoma (N=1). 

• Five papers included an NTD evaluation with a refugee population in a host or originating country before being

followed up in the United States; all five of these studies were on STHs. 

• Of the 17 diseases currently classified as NTDs, only four were included in this review. 

• Despite the fact that they are due for elimination by 2020, this review did not retrieve any intervention studies

against lymphatic filariasis, onchocerciasis, or guinea worm and only one study on trachoma in these populations. 

Leishmaniasis (Visceral):

• All five leishmaniasis intervention studies were against visceral leishmaniasis (VL). 

• The one study graded as high quality demonstrated that VL treatment is amongst the most cost-effective public

health inteventions available (Griekspoor 1999). It is markedly more cost-effective, at USD $18 saved / DALY

averted than interventions in the USD$20-25/DALY range such as measles, polio, or DPT vaccine.

• Three of these studies were graded medium and 1 low quality; none provided tests of statistical association or

strength of magnitude of evidence in relation to VL treatment. 

• All VL interventions included in this review occurred in Africa, and all with refugee populations who fled as a

result of armed conflict. All studies evaluated treatement with sodium stibobluconate of varying

dosages/regimens. 

• Of these five studies, three were conducted 13-18 years ago (Boussery 2001, Griekspoor 1999, Seaman 1996)

and two were conducted 23 years ago (Zijlstra 1991, De Beer 1991). 

• The high quality economic study demonstrated that VL treatment is amongst the most cost-effective public health

interventions. The medium and low quality, old studies conclude that sodium stibogluconate is safe and effective

treatment for VL.

Schistosomiasis:

• Of the three schistosomiasis interventions included, two were against S. japonica, and one was against S. mekongi. 

• All of the schistosomiasis intervention studies were graded as low quality; none provided tests of statistical

association or strength of magnitude of evidence. 

33



• All schistosomiasis interventions included here occurred in Asia, two as the result of floods, one in population

displaced by armed conflict. 

• Two studies evaluated praziquantel and one study artemeter treatment. 

• Of the three studies, two were conducted 15 years ago (Huang 1998, Song 1997) and one is 30 years old

(Keittivuti 1984). 

• These low quality, old studies conclude that praziquantel and artemeter are both effective at reducing parasite

burden.

Trachoma:

• Only one intervention was found against trachoma (Javaloy 2003). 

• This study was graded to be of medium quality; no tests of statistical association or strength of magnitude of

evidence were conducted.  

• This study from Africa, conducted in children who moved as a result of armed conflict, evaluated single-dose

azithromycin and found it to be effective in clearing Chlamydia trachomatis infection via sequential PCR screening

and testing. 

Soil transmitted/intestinal helminthes (STHs):

• Five studies included interventions against STHs, but they are included as a separate category because while the

intervention was conducted in the host/originating country, the follow-up was conducted in a high income

country. 

• Of these five studies, all were graded high quality and two included statistical tests of association and strength of

magnitude of evidence (Goswami 2009, Shah 2008). 

• One economic analysis of the pre-departure albendazole regimen concluded the programme was highly effective

at reducing morbidity and mortality, as well as cost-saving (Muennig 1999).
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Summary
In humanitarian crisis settings, there appears to be a polarization of the focus of intervention types, with evidence of

vector control interventions (e.g., ITNs) largely derived from South Asia and Africa, while evidence on human-focused

interventions (e.g., antimalarials) primarily originating from Southeast Asia. Given that humanitarian crises are so

context-specific, with intervention targets varying by both human (e.g., cultural, behaviour) and environmental 

(e.g., availability of water) attributes, it would be advantageous to ensure that all pathways involved in malarial

transmission are detailed in a given context. There is a clear gap in evidence of vector control interventions in

Southeast Asian context/populations, while there is an even larger dearth of evidence of antimalarials in African

and South Asian settings.  

There are many gaps in the evidence on NTD interventions in humanitarian settings. This is particularly troubling in

light of the fact that of the four NTDs slated for elimination by 2020, only one intervention (against trachoma) was

conducted in these settings. In terms of global burden, schistosomiasis received more attention but research on soil-

transmitted helminths was largely conducted in relation to patriation overseas (even if the initial antihelminths were

administered in the crisis setting – i.e., these studies were largely conducted as a condition of ensuring entrance to

the destination country). Perhaps due to its striking morbidity, visceral leishmaniasis received the vast majority of

attention in these settings but it is worth noting that these studies were conducted nearly two decades ago.

Polio is of particular concern in humanitarian settings, as the distribution of wildtype polio is currently restricted 

to areas undergoing sustained and extreme pressures due to both armed conflict as well as natural disasters:

Afghanistan, Northern Nigeria, and Pakistan. A recent high quality retrospective case-control analysis has provided

the polio community with the most current estimates of how and where to target vaccination efforts in these 

settings (O’Reilly 2014). The utter dearth of literature on evidence of polio interventions in humanitarian settings is

especially problematic since on May 5th 2013 WHO declared polio a Public Health Emergency of International

Concern (Gulland 2013). Given that the final frontiers where WPV 1 and 3 are humanitarian crisis settings, it is

critical that the humanitarian community do what it can to ensure successful implementation of the global

programme’s goals. 

In terms of communicable diseases as a whole, the quantity and quality of existing evidence largely corresponds 

to the burden (prevalence) or severity of particular diseases. Thus it is perhaps unsurprising that the majority of

evidence on interventions in these settings relates to tuberculosis or respiratory illnesses, diarrhoeal diseases, 

or vaccine preventable diseases (measles, DTP). A recent review on infectious disease outbreaks in fragile states

highlighted the common occurrence of certain communicable diseases (e.g., yellow fever) for which there have 

been significant outbreaks but little corresponding research (Bruckner and Checchi, 2011). The inability to secure

laboratory confirmation has also led to a dearth of high quality research in certain communicable diseases (e.g.,

diarrhoeal or vector borne diseases, apart from malaria) when a specific pathogen can definitively be identified. 
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4.1.2 Expert interviews
Key findings from the expert interviews were as follows:

• Compared to other sectors (e.g. WASH, nutrition), the CD sector is more diverse, leading to problems when CD

practitioners try to coordinate interventions and research – particularly with other sectors.

• The two largest problems facing CD research in these settings are: i) lack of coordination in response, ii) lack of

consensus on standards to employ for each situation.

• Context is very important and further research is needed, for example, on how vaccinations schedules should be

reconsidered per each population and crisis type (by situation, partners on the ground).

• As a sector, CD follows norms and guidelines – most notably Sphere, but individual agencies have their own

guidelines and protocols, causing problems, e.g. the NATO response in Afghanistan had joined forces from

different countries, meaning over 10 different malaria protocols were being used at the same time, in the same

region.

• Sphere’s CD indicators are not easy to measure for those practicing in the field. This has also led to a divergence

of indicators, with several organisations developing their own (e.g. CDC, NGOs).

• WHO agencies need to take more leadership in this sector, as there is currently no single authoritative body to

which CD practitioners defer. Experts agree this was, in theory, supposed to be the responsibility of the WHO but

there is little guidance, which leads to each agency working largely in isolation.

Evidence gaps identified by key informants included:

• The evidence base for CD interventions in crisis settings needs to be strengthened, starting with the development

of agreed protocols and indicators, e.g.Sphere indicators must be reframed into something context-specific.

• Specific evidence gaps exist around many issues related to communicable disease, including: the diseases

themselves (e.g. pertussis, hepatitis A and E, and measles), methods to measure them (e.g. Lot Quality Assurance

Sampling (LQAS)), and standard measurements such as mortality (e.g. age and gender specific). 

• Designs to conduct and assess immunisations are problematic, with LQAS being employed by many but debated

by a few experts who question its appropriateness.

• CD is context, disease and crisis specific – e.g. currently there is almost no evidence on CD control in Syrian

populations; age/gender specific information is needed, even on mortality.

• Surveillance must be enhanced across all settings, once indicators are agreed upon; current surveillance focuses

on measles but target ages are changing and schedules being revised.

• There is no evidence on whether a coordinated humanitarian approach will improve targets; research could be

done on current versus coordinated approaches.

• Huge gap in understanding of human side of CD control; more anthropological/sociological research is needed for

CD intervention success (e.g. acceptability).

• Research could validate clinical versus laboratory confirmed outcomes for CD interventions.

4.1.3 Recommendations for future research
Disease-specific gaps

• Specific evidence gaps exist around many communicable diseases such as pertussis, hepatitis A and E, or measles. 

• Further review of the literature has highlighted that there is a particular need for research on interventions against

NTDs (especially those with elimination targets for 2020) and polio in these settings.

• Malaria has been extensively studied in these settings, but due to the fact that existing research is largely

polarised this sector could focus on gathering more evidence for a given context on those areas in which there is

currently little evidence for a particular setting/population (e.g. more vector control studies from Southeast Asia)
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Indicators, standards, and guidelines

• The CD sector has felt a lack of uniform agreement in the area of using protocols to direct interventions, and

indicators to measure their impact; research should be conducted on how to best standardise both of these for

the CD community in crisis settings.

• The evidence base for CD interventions in crisis settings needs to be strengthened, starting with development of

protocols and indicators on which everyone has consensus, e.g. Sphere indicators must be reframed into

something context-specific.

• Better standard measurements are needed for mortality (e.g. age and gender specific) data. 

Study design

• Research could help validate syndromic diagnoses versus laboratory confirmed outcomes for the majority of CD

interventions (e.g., diarrhoeal and non-malarial vector borne diseases).

• New measurement methods should be considered, e.g. for assessing immunization coverage.

• More anthropological/sociological research is needed for CD intervention success (e.g. acceptability, accessibility).

Contextual factors

• Increasing urbanisation and movement to coastal areas means that more attention should be given to CD research

in humanitarian contexts in these settings, including disease movement to and from these population areas.
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4.2 Water, Sanitation and Hygiene (WASH)
This section describes: (i) the evidence available on the effectiveness of WASH interventions in relation to health

outcomes in humanitarian settings generated through a systematic review of published and grey literature; (ii)

findings from a series of interviews and consultation meetings with WASH experts; and (iii) recommendations for

future WASH research in humanitarian settings based on these findings. Details on the methodology for the

systematic review and expert interviews/meetings are described in Section 2 (Methods). 

4.2.1 Systematic review

• Of the returned 3963 articles related to Water, Sanitation and Hygiene (WASH), the vast majority (N=3957) either

did not occur in humanitarian crises or did not measure the impact of WASH interventions on health outcomes.

Although water quality/purity (e.g. faecal coliform or residual chlorine levels) outcomes have been commonly

used as a proxy for health outcomes (e.g. diarrhoea) in humanitarian settings, this review exclusively focused on

studies that directly measured the effectiveness of WASH interventions on health outcomes. 

• Only 7 peer reviewed papers met the inclusion criteria. Of these, 6 were category A and B papers and these are

the focus of the review [1-6]. 

• Five of the 6 category A and B papers conducted a test of statistical significance between WASH interventions and

health outcomes (category A). One reported WASH interventions and health outcomes but without a test of

significance (category B). 

• Three of the 5 category A papers were deemed high quality and 2 were deemed moderate quality. The category B

paper was deemed low quality.

• There has been increasing interest in WASH interventions in humanitarian crises over the past two decades, with

all six papers published since 2000, but quality remains mixed over time. 

• Uncontrolled longitudinal designs were most common (3/6), followed by randomised controlled trials (RCTs) (2/6),

and non-random trial (1/6) designs.  

• Five of the six studies occurred in armed conflicts and one in natural disasters. Of the conflict studies, 3 were with

IDPs and 2 with refugees. The natural disaster study was with the general population. 

• Most of the studies occurred in the acute crisis stage (4/6), followed by early recovery (2/6); one study was

conducted during both the acute crisis and early recovery stages.

• Five of the 6 studies were conducted in Africa and 1 occurred in Latin America.

• All 6 WASH intervention studies assessed the impact on the health outcome of diarrhoeal diseases, with 5

evaluating effectiveness against general diarrhoea and one evaluating suspected – although not laboratory

confirmed – Shigella.

• All 6 studies used self-reported diarrhoea outcomes, 2 studies also reported laboratory-confirmed outcomes, and

2 studies reported health treatment outcomes (e.g. clinical admissions). 

• One study measured WASH intervention success in relation to both health and water quality outcomes; 1 study

recorded uptake (use of soap) as well as health outcomes.

• The 6 WASH studies covered multiple types and combinations of interventions. All 6 studies focussed on point of

use interventions, with the two most popular intervention types being safe water storage (N=4) and household

water treatment (e.g. flocculant disinfectant). Other interventions included WASH education (N=2), hand washing

(including soap distribution) (N=1), latrine provision (N=1), and point of source disinfection (N=1).

• No study investigated the feasibility and cost effectiveness of WASH interventions in humanitarian crises.

Table 13 presents the details of the 6 category A and B papers, including a narrative analysis of the effectiveness of

the interventions in the 6 studies. 
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Summary
The main findings on the effectiveness of WASH interventions in addressing health outcomes in humanitarian

settings include:

• The current evidence base on WASH interventions in relation to health outcomes in humanitarian crises is

extremely limited (only 6 studies retrieved).

• Numerous methodological limitations (e.g. the use of self-reported diarrhoea and the associated biases, difficulty

in blinding study participants, etc.) limit the ability to determine associative, let alone causal, relationships.

There is clearly substantial evidence on the effectiveness of WASH interventions in stable and development

contexts. It is also clear that studies on WASH interventions in stable settings help inform future research and

practice in humanitarian contexts. Reviews of such studies are available on water (Dangour 2013; Esrey 1991),

sanitation (Wolf 2014; Cairncross 2010) and hygiene (Curtis  2003; Freeman 2014), WASH as a whole (DFID 2013),

and WASH in complex emergencies (SHARE 2012) (further details are given at the end of this section). However,

further studies are required in humanitarian crises given their unique contexts, particularly for supporting the

feasibility and cost-effectiveness of WASH interventions in improving health outcomes in these settings.

4.2.2 Expert interviews
General comments

• Compared to other humanitarian sectors, WASH is fairly well organised within its sector and the perception is that

there is strong cooperation and coordination across the various actors (NGOs, extra-governmental, and

governmental agencies).

• The WASH sector has a concentration of engineers and non-health professionals, who typically have measured

water quality outcomes to evaluate interventions. The direct link with health outcomes is currently weak and there

is a lack of guidance regarding how WASH can link with other sectors (notably infectious diseases and nutrition).

• Uptake is extremely important to characterise; it is not sufficient to report distribution of a given WASH product

(e.g., soap) and effect on a health outcome; if studies are not measuring uptake this could leave to severe biases or

misrepresentation of true effect sizes of intervention success.

Study design

• WASH is typically first or second line response in a disaster, leaving little time to plan how to design

methodologically strong studies (and there is little guidance to do so).

• The majority of current WASH interventions have been weak in terms of design and evaluation – future

interventions should be reproducible, rigorous, and have clear objectives. 

• WASH as a sector does not tend to conduct RCTs. Some question whether RCTs are necessary given that many

WASH activities (e.g. hand washing, proper waste disposal) are considered good practice via years of published

evidence and programmatic experience. Additionally, the use of RCTs to measure the effectiveness of WASH

interventions requiring hardware (e.g., latrines) are logistically and practically problematic in humanitarian

settings. However, RCTs would be useful in comparing the effectiveness and cost-effectiveness of different WASH

interventions on health outcomes.

• Economic studies are also needed because they are currently non-existent in this sector, and experts suggest

there is likely a great difference in cost and benefit of various WASH interventions (e.g. latrine construction vs.

soap provision).
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Indicators, standards, and guidelines

• As a sector, WASH follows norms and guidelines – most notably Sphere. However, Sphere’s WASH indicators are

not easy to measure for those practising in the field, which has led to a divergence of indicators, with several

organisations developing their own.

• Furthermore, as many WASH professionals have engineering backgrounds, WASH interventions are typically

evaluated against water quality/treatment indicators (e.g. residual chlorine) because to date WASH actors have

more consensus and acceptance of the robustness of water quality outcomes. 

• There is a belief amongst some WASH professionals that water quality outcomes (with their agreed-upon

standards) are more reliable and therefore a better measure of intervention success than many health outcomes

(e.g. self-reported diarrhoea).

• Future work in this sector must incorporate both public health and measures of use outcomes to provide evidence

that interventions are impacting all routes of disease transmission. 

Importance of intersectoral and multidisciplinary research

• Certain types of WASH responses (e.g. latrine provision) are costly and require massive planning. Given the

unstable nature of many crisis-affected environments (e.g. shifting water tables during floods), experts concede

that designing methodologically strong studies is challenging. Still, there is a definite desire to quantify how well

such interventions work – both alone and alongside interventions of other sectors (e.g. communicable diseases).

• In the early 2000s, WASH as a sector realised it could not simply focus on distributing and installing goods (e.g.

latrines) without considering cultural, behavioural, and contextual factors. This led to an increasing recognition

that qualitative and behavioural research is needed to better understand issues such as acceptability and to

create context-specific approaches. 

• There may be great potential to draw lessons from stable settings and other sectors (e.g. development) where

longer-term approaches have been implemented and tested. 

Evidence gaps identified by key informants included:

Specific research gaps

• The evidence base for WASH interventions needs to be strengthened; for instance, the evidence on interventions

for some health outcomes is extremely limited (e.g. hepatitis E) or lacking in evidence compared to that of other

sectors (e.g. the communicable disease sector has evaluated interventions against cholera more often than

WASH). 

• In addition to further research on transmission and risk factors for certain diseases (e.g. hepatitis E), and

intervention effectiveness (e.g. using health, not just water quality, outcomes), experts concur that economic

studies could help establish which interventions to prioritise, depending on concurrent factors (e.g. rate of

migration) across settings.

• More evidence is needed regarding how WASH, communicable diseases, and nutrition relate and may work

together; it is difficult for WASH interventions to show impact without linking to health outcomes and better

coordination with these sectors could benefit both humanitarian actors and more importantly those receiving

health interventions in complex emergencies.
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Operationalising research

• It is unclear who should be charged with evaluating WASH interventions – e.g. the UN, a consortium, or an

independent research body? There is often a lack of leadership and coordination in crisis settings, making impact

evaluation very difficult– especially when multiple interventions across many sectors are targeting the same

populations. 

• While WASH interventions are often first or second line responses, little has been established about their added

benefit alongside other types of interventions (e.g. vaccination, nutritional supplementation). 

4.2.3 Recommendations for future research
General comments

• This systematic literature review found a lack of high quality evidence for the effectiveness of WASH interventions

to address public health outcomes in humanitarian crises. While there is clearly a considerable amount of

instructive evidence on WASH interventions in stable and development settings, further evidence specifically in

humanitarian settings is required – particularly on feasibility and cost-effectiveness. 

• While evidence exists on the effectiveness of WASH interventions in relation to water quality or other WASH

indicators, there remain significant gaps in knowledge with regards to the impact of WASH in interventions in

relation to health outcomes in humanitarian crises. 

• Considering the limited number of studies and the methodological shortcomings of the evidence retrieved, the

use of more rigorous and confirmatory study designs (e.g. RCTs) could greatly strengthen the evidence base in the

WASH sector. 

• Greater collaboration between WASH professionals and their health and medical counterparts could yield

considerable benefits.

• The WASH sector has felt a lack of guidance in the area of measuring the impact of interventions. More assistance

(e.g. epidemiological) and coordination must occur, particularly to support WASH interventions being linked to

health outcomes.

Study design

• In order to increase the evidence base of what works well in WASH to improve health outcomes, studies in the

future should consider: (i) to include both public health and water quality as outcomes;  (ii) to increase the number

of humanitarian evaluations studying the effects of WASH interventions on non-diarrhoeal diseases (e.g.,

trachoma, vector-borne disease);  (iii) to characterise uptake and/or behaviour change, not just distribution, of an

intervention (including use of direct observation rather than self-reported where possible); (iv) to incorporate

methodologically stronger study designs, statistical reporting, and addressing confounding; and (v) to include data

on feasibility, acceptability, cost-effectiveness and sustainability.  

• More research is needed on WASH behaviour change interventions, particularly with less studied populations (e.g.

emerging crises in Syria and Middle-East).

• Research is needed on what study designs (other than RCTs) may provide useful data for WASH and health

professionals, including economic studies.

• The methodological rigour of WASH studies needs to be improved so that WASH actors can draw conclusions

about comparative effectiveness and efficiency of interventions based on robust findings.

• Economic and anthropological research is needed; what is most cost-effective; what is most feasible; what level of

success is acceptable to communities, governments and other actors in relation to health effects seen, as well as

money spent? 

• Priority should be given to the reported lack of coordination between WASH and health implementing agencies

during humanitarian interventions.
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Indicators, standards, guidelines

• Sphere indicators are important but difficult to measure in practice. A review of Sphere indicators in the WASH

sector is needed.
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4.3 Nutrition

4.3.1 Systematic review

• Seventy-seven papers were selected out of 2535 published papers searched; twenty-two papers were included

from grey literature12. 

• Nearly half (35 papers) of papers were from the ‘A’ category of evidence, 24 papers were category B, 18 papers

were category C13.  

• There is increasing interest in evidence-based intervention in humanitarian crises, with 70% of all studies

conducted since 1980 being published in the last decade. Furthermore, the proportion of high quality papers

increases over time (Figure 12). Most papers14 were of moderate quality (34/77), a quarter were of high quality

(18/77) and a third of low quality (25/77). In category A, 18 papers were of high quality, 27 were moderate and 1

out of 46 was of low quality, whereas no paper was of high quality in category B, eight were moderate and 23 out

of 31 were of low quality.

• The majority of studies employed a cross-sectional design (29 papers), a third used follow-up/monitoring data of

beneficiaries enrolled in programmes (27 papers), several studies were of cohort15 and RCT design (nine and six

papers respectively), and the rest were cost-effectiveness, mix-method and case control studies (3%, 4% and 1%

respectively).
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Figure 12: Quantity and quality of nutrition publications over time

12 initially selected: two not retrieved; one was qualitative, one was published and is included in the published literature.
13 Need assessments and surveys alone were excluded.
14 The level of quality of studies was assessed for category A and B papers (77 out of 100).
15 Including two prospective cohorts, and one study using both retrospective and prospective cohorts.



• The majority of studies were conducted in Africa (72%), a fifth in Asia (18%) and few in Europe, Middle-East and

Caribbean (4%, 3% and 1% respectively) (Figure 13).  

• Half (37 papers) of the studies assessed were during an armed conflict, a third (26 papers) responded to a natural

disaster and a fifth (15 papers) were in zones affected by both type of emergencies (Figure 14).

• Half (40 papers) of the studies were conducted during acute humanitarian crises, more than a third (30 papers) in

stabilised context, 5 (6.5%) where in place before emergency (preparedness) and 2 (2.6%) were including

different stages of emergencies.

• The interventions assessed were mainly addressing micro-nutrient deficiencies and the treatment of Severe Acute

Malnutrition (SAM) (18 and 16 papers respectively). Several were Targeted Supplementary Feeding Programmes

(TSFP), Blanket Supplementary Feeding Programmes (BSFP) and General Food Distributions (GFD) interventions

(11, 8 and 8 papers respectively). Only four studies examined Infant and Young Child Feeding (IYCF) practices

(Figure 15).  

• The health outcome of more than half the studies (41 papers) was acute malnutrition followed by micro-nutrient

deficiencies (24.7%)16 , of which anaemia was mainly examined (76.5%). Several studies examined chronic

malnutrition17 (15.6%) (Figure 16). 

101

Asia (19%)

Europe (4%)

Middle East (3%)

Caribbean (1%)

Africa & Asia (1%)

Africa (72%)

Both (17%)

Armed 
Conflict (48%)

Natural 
disaster (35%)

Figure 13: Geographic regions of nutrition research Figure 14: Nutrition studies by emergency type
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Figure 15: Nutrition interventions Figure 16: Nutrition outcomes

16 Micro-nutrient deficiency category includes: two studies on Vitamin B3, one on Vitamin B1, one on vitamin C, one on iodine and one on multiple micronutrients 
(Iron, Vit A, Thiamin, Zinc). Anaemia is excluded from this category

17 Included in “multiple” and “anaemia and under-nutrition7” categories. Under-nutrition in this case includes acute and chronic malnturition, underweight 
(no micronutrient deficiencies)



• Interventions addressing micro-nutrient deficiencies, GFD, TSFP and the treatment of SAM have been assessed

since the end of the 1980s/early 1990s. The diversity of interventions studied has increased over time. Only since

2003 have studies about IYCF interventions been published and only since 2005 have studies on micro-finance

and voucher schemes (in “other” category) been published. All preparedness interventions were BSFP and their

assessments were published after 2008 (Figure 17).
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Summary
This review found that the majority of studies on nutrition interventions in these settings and populations were of

moderate quality, and that these were largely confined to African settings. Further high quality studies are required

in humanitarian crises given their unique contexts, particularly in other regions of the world than Africa, in order to

be able to demonstrate a significant improvement in health outcomes as a result of nutritional interventions in

settings and populations. There is substantial evidence on the effectiveness of nutrition interventions in stable and

development contexts. Reviews of such studies are available on malnutrition, vitamin deficiencies – primarily

anaemia - as well as general effects on standard anthropometric indicators. 

4.3.2 Expert interviews
4.3.2.1 Priority gaps
Impact assessment and Monitoring and Evaluation (M&E):

• Gaps exist in how sensitive and effective assessment methods are, how well surveillance methods perform, and on

the impact of interventions.

• Better monitoring and evaluation (and better of use of related data) is needed to improve the quality of nutrition

programmes.

• A considerable amount of data exists but is not analysed and is poorly managed. In many organisations, data

collected is not centralised or organised.

Targeting specific groups:

• Some vulnerable groups are left out: infants-under six months, the elderly and people with disabilities. Little is

done to i) identify/detect these groups, ii) design appropriate protocols/interventions, and iii) integrate within

other routine programmes.

Infant and Young Child Feeding (IYCF):

• There are huge gaps in IYCF research although there are more emphases today with Scaling Up Nutrition (SUN)

movement.

Prevention/management of Moderate Acute Malnutrition (MAM):

• Information to support the prevention and management of moderate acute malnutrition should be prioritised.

• There is too much focus on acute malnutrition and not enough on stunting.

Treatment of SAM:

• Coverage and early detection should be prioritised.

• Little is known about long-term effects of Ready to Use Foods (RUF).

4.3.2.2 Issues related to context and type of crisis

• More information is needed on nutritional needs in urban areas/slums (including support on methods given the

challenges of sampling and conducting surveys). 

• Aetiology of malnutrition is different in urban areas (social context, access to care).

• Emergencies in middle-income countries and/or where Global Acute Malnutrition (GAM) prevalence is low are very

different and require different approaches.

4.3.2.3 Type of study needed

• All designs, including mix-methods approaches, should be used.
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4.3.2.4 Use of guidelines and standards

• Sphere guidelines are used to assess nutrition programme performances. Most organisations refer to best

practices research method such as CONSORT or STROBE. However many organisations have their own technical

research policy and guidelines.

4.3.2.5 Is there consensus on research gaps? 

• Although most experts have their specific agenda (i.e. particular target group) there seems to be a consensus on

the evidence gaps: i) IYCF interventions, ii) MAM and stunting, iii) tools for M&E and more M&E, and iv) context

specific intervention. 

4.3.3 Summary of recommendations for future research
Context:

• Need to better understand the aetiology of malnutrition and famines in different contexts (e.g. urban areas).

• Need more analysis of the impact of contextual factors on famine and malnutrition (e.g. anthropological studies on

the power of women in society).

• Need evidence to guide how to intervene in low GAM prevalence settings and/or in middle income countries.

Impact assessment:

• Need to test different monitoring tools, techniques, and new technologies to measure progress and impact of

nutrition programmes.

• Need evidence on cost-effectiveness of nutrition interventions.

• Need evidence on impact of IYCF interventions.

Targeting specific groups:

• Focus on infants, people with disabilities, and the elderly.

Prevention/management of Moderate Acute Malnutrition (MAM):

• Search alternatives to BSFP (i.e. Cash transfer vs. RUF distribution, food security intervention vs. RUF). Is it

appropriate in all contexts?

• Research on long-term effects of interventions (i.e. long-term effects of blanket distribution of lipid based

supplement); need to think about the double burden of malnutrition 

• Research focusing on stunting.

Treatment of SAM:

• Health service delivery: what is the most effective way of delivering nutritional programmes? For example,

community health workers or health facilities (i.e. research on Community Case Management (CCM))?

• Long-terms effect of RUF on anthropometric status, cognitive development, risk of relapse etc.

Note: These recommendations are also in line with some of the recommendations identified by the authors of the Lancet

series on Maternal and Child Nutrition in June 2013 (although non emergency context specific) such as the need for

evidence: i) on long-term benefits of breastfeeding on nutritional and developmental outcomes, ii) on the effectiveness

of complementary feeding strategies, iii) for prevention and management strategies for moderate acute malnutrition in

population settings, especially in infants younger than six months, iv) and on innovative delivery strategies.

104



References (A and B categories): Nutrition
1. Aaby, P., et al., Nutritional status and mortality of refugee and resident children in a non-camp setting during

conflict: Follow up study in Guinea-Bissau. British Medical Journal, 1999. 319(7214): p. 878-881.

2. Adhisivam, B., et al., Feeding of infants and young children in tsunami affected villages in Pondicherry. Indian

Pediatrics, 2006. 43(8): p. 724-7.

3. Amthor, R.E., S.M. Cole, and M.J. Manary, The Use of Home-Based Therapy with Ready-to-Use Therapeutic Food to

Treat Malnutrition in a Rural Area during a Food Crisis. Journal of the American Dietetic Association, 2009.

109(3): p. 464-467.

4. Andersson, N., et al., Breast-feeding in a complex emergency: four linked cross-sectional studies during the

Bosnian conflict. Public health nutrition, 2010. 13(12): p. 2097-2104.

5. Bilukha, O., et al., Effects of multimicronutrient home fortification on anemia and growth in Bhutanese refugee

children. Food and Nutrition Bulletin, 2011. 32(3): p. 264-276.

6. Briend, A., et al., Ready-to-use therapeutic food for treatment of marasmus. Lancet, 1999. 353(9166): p. 1767-

1768.

7. Bush, J., The role of food aid in drought and recovery: Oxfam's North Turkana (Kenya) drought relief programme,

1992-94. Disasters, 1995. 19(3): p. 247-259.

8. Collins, S., The need for adult therapeutic care in emergency feeding programs: Lessons from Somalia. Journal of

the American Medical Association, 1993. 270(5): p. 637-638.

9. Collins, S., M. Myatt, and B. Golden, Dietary treatment of severe malnutrition in adults. American Journal of

Clinical Nutrition, 1998. 68(1): p. 193-199.

10. Collins, S. and K. Sadler, Outpatient care for severely malnourished children in emergency relief programmes: a

retrospective cohort study. Lancet, 2002. 360(9348): p. 1824-30.

11. Collins, S., et al., Key issues in the success of community-based management of severe malnutrition. Food and

Nutrition Bulletin, 2006. 27(3): p. S49-S82.

12. Colombatti, R., et al., A short-term intervention for the treatment of severe malnutrition in a post-conflict

country: Results of a survey in Guinea Bissau. Public Health Nutrition, 2008. 11(12): p. 1357-1364.

13. De Waal, A., A. Taffesse, and L. Carruth, Child survival during the 2002-2003 drought in Ethiopia. Glob Public

Health, 2006. 1(2): p. 125-32.

14. Defourny, I., et al., A Large-Scale Distribution of Milk-Based Fortified Spreads: Evidence for a New Approach in

Regions with High Burden of Acute Malnutrition. Plos One, 2009. 4(5).

15. Desenclos, J.C., et al., Epidemiological patterns of scurvy among Ethiopian refugees. Bulletin of the World Health

Organization, 1989. 67(3): p. 309-316.

16. Desjeux, J.F., et al., Definition and evaluation of therapeutic food for severely malnourished children in

situations of humanitarian emergencies. [French] Definition et evaluation d'un aliment therapeutique pour les

enfants severement malnutris, en situation d'urgence humanitaire. Bulletin de l'Academie nationale de

medecine, 1998. 182(8): p. 1679-1690; discussion 1691-1695.

17. Donnen, P., et al., Vitamin A supplementation but not deworming improves growth of malnourished preschool

children in eastern Zaire. Journal of Nutrition, 1998. 128(8): p. 1320-1327.

18. Doocy, S., et al., Credit program outcomes: coping capacity and nutritional status in the food insecure context of

Ethiopia. Social Science & Medicine, 2005. 60(10): p. 2371-2382.

19. Dubray, C., et al., Treatment of severe malnutrition with 2-day intramuscular ceftriaxone vs 5-day amoxicillin.

Annals of Tropical Paediatrics, 2008. 28(1): p. 13-22.

20. Dzumhur, Z., et al., Therapeutic feeding in Sarajevo during the war. European Journal of Clinical Nutrition, 1995.

49 Suppl 2: p. S40-2.

105



21. Fawzi, W.W., et al., The effect of vitamin A supplementation on the growth of preschool children in the Sudan.

American Journal of Public Health, 1997. 87(8): p. 1359-1362.

22. Gaboulaud, V., et al., Could nutritional rehabilitation at home complement or replace centre-based therapeutic

feeding programmes for severe malnutrition? Journal of Tropical Pediatrics, 2007. 53(1): p. 49-51.

23. Gibb, C., A review of feeding programmes in refugee reception centres in Eastern Sudan, October 1985.

Disasters, 1986. 10(1): p. 17-24.

24. Greco, L., et al., Effect of a low-cost food on the recovery and death rate of malnourished children. Journal of

Pediatric Gastroenterology and Nutrition, 2006. 43(4): p. 512-517.

25. Grellety, E., et al., Effect of Mass Supplementation with Ready-to-Use Supplementary Food during an Anticipated

Nutritional Emergency. Plos One, 2012. 7(9).

26. Hipgrave, D.B., et al., Donated breast milk substitutes and incidence of diarrhoea among infants and young

children after the May 2006 earthquake in Yogyakarta and Central Java. Public health nutrition, 2012. 15(2): p.

307-315.

27. Hossain, S.M. and P. Kolsteren, The 1998 flood in Bangladesh: is different targeting needed during emergencies

and recovery to tackle malnutrition? Disasters, 2003. 27(2): p. 172-84.

28. Hossain, S.M., D.M. Maggio, and K.M. Sullivan, Relationship between food aid and acute malnutrition following an

earthquake. Food & Nutrition Bulletin, 2009. 30(4): p. 336-9.

29. Huybregts, L., et al., The Effect of Adding Ready-to-Use Supplementary Food to a General Food Distribution on

Child Nutritional Status and Morbidity: A Cluster-Randomized Controlled Trial. Plos Medicine, 2012. 9(9).

30. Isanaka, S., et al., Effect of Preventive Supplementation With Ready-to-Use Therapeutic Food on the Nutritional

Status, Mortality, and Morbidity of Children Aged 6 to 60 Months in Niger A Cluster Randomized Trial. Journal of

the American Medical Association, 2009. 301(3): p. 277-285.

31. Isanaka, S., et al., Reducing Wasting in Young Children With Preventive Supplementation: A Cohort Study in

Niger. Pediatrics, 2010. 126(2): p. E442-E450.

32. Jakobsen, M., et al., Breastfeeding status as a predictor of mortality among refugee children in an emergency

situation in Guinea-Bissau. Tropical Medicine and International Health, 2003. 8(11): p. 992-996.

33. Jayatissa, R., et al., Community-based management of severe and moderate acute malnutrition during

emergencies in Sri Lanka: Challenges of implementation. Food and Nutrition Bulletin, 2012. 33(4): p. 251-260.

34. Kassim, I.A., et al., Excessive iodine intake during pregnancy in Somali refugees. Maternal and Child Nutrition,

2012. 8(1): p. 49-56.

35. Khatib, I.M., S.M. Samrah, and F.M. Zghol, Nutritional interventions in refugee camps on Jordan's eastern border:

Assessment of status of vulnerable groups. Eastern Mediterranean Health Journal, 2010. 16(2): p. 187-193.

36. Kumar, S. and L. Bhawani, Managing child malnutrition in a drought affected district of Rajasthan--a case study.

Indian journal of public health, 2005. 49(4): p. 198-206.

37. Lopriore, C., et al., Spread fortified with vitamins and minerals induces catch-up growth and eradicates severe

anemia in stunted refugee children aged 3-6 y. The American journal of clinical nutrition, 2004. 80(4): p. 973-

981.

38. Luxemburger, C., et al., Beri-beri: the major cause of infant mortality in Karen refugees. Transactions of the Royal

Society of Tropical Medicine and Hygiene, 2003. 97(2): p. 251-255.

39. Magoni, M., M. Jaber, and R. Piera, Fighting anaemia and malnutrition in Hebron (Palestine): Impact evaluation of

a humanitarian project. Acta Tropica, 2008. 105(3): p. 242-248.

40. Malfait, P., A. Moren, and J.C. Dillon, An outbreak of pellagra related to changes in dietary niacin among

Mozambican refugees in Malawi. International Journal of Epidemiology, 1993. 22(3): p. 504-511.

41. Mange, V., Nutrition strategies and preventive health strategies in the Cambodian refugee camp, site 2, Thailand.

Journal of Refugee Studies, 1992. 5(3): p. 343-358.

106



42. Menon, P., et al., Micronutrient sprinkles reduce anemia among 9-to 24-mo-old children when delivered through

an integrated health and nutrition program in rural Haiti. Journal of Nutrition, 2007. 137(4): p. 1023-1030.

43. Morikawa, M., A. Polanc, and S. Becker, Continuous weight and height gain among at-risk children discharged

from a supplementary feeding center in Kabul, Afghanistan. Infant, Child & Adolescent Nutrition 2013. 5(2): p.

97-99.

44. Nackers, F., et al., Effectiveness of ready-to-use therapeutic food compared to a corn/soy-blend-based pre-mix

for the treatment of childhood moderate acute malnutrition in Niger. Journal of Tropical Pediatrics, 2010. 56(6):

p. 407-413.

45. Ndemwa, P., et al., Relationship of the availability of micronutrient powder with iron status and hemoglobin

among women and children in the Kakuma Refugee Camp, Kenya. Food and Nutrition Bulletin, 2011. 32(3): p.

286-291.

46. Nielsen, J., et al., Vitamin A supplementation during war-emergency in Guinea-Bissau 1998-1999. Acta Tropica,

2005. 93(3): p. 275-82.

47. Nielsen, J., et al., Malnourished children and supplementary feeding during the war emergency in Guinea-Bissau

in 1998-1999. The American journal of clinical nutrition, 2004. 80(4): p. 1036-1042.

48. Pecoul, B., et al., Efficacy of a Therapeutic Feeding Center Evaluated during Hospitalization and a Follow-up

Period, Tahoua, Niger, 1987-1988. Annals of Tropical Paediatrics, 1992. 12(1): p. 47-54.

49. Rah, J.H., et al., Provision of micronutrient powder in response to the cyclone sidr emergency in Bangladesh:

Crosssectional assessment at the end of the intervention. Food and Nutrition Bulletin, 2011. 32(3): p. 277-285.

50. Roesel, C., From relief to development: supplementary feeding among Khmer refugees. Health Policy and

Planning, 1988. 3(3): p. 227-236.

51. Rossi, L., D. Verna, and S.L. Villeneuve, The humanitarian emergency in Burundi: Evaluation of the operational

strategy for management of nutritional crisis. Public Health Nutrition, 2008. 11(7): p. 699-705.

52. Sadler, K., et al., A comparison of the programme coverage of two therapeutic feeding interventions

implemented in neighbouring districts of Malawi. Public Health Nutrition, 2007. 10(9): p. 907-13.

53. Seal, A., et al., Maize meal fortification is associated with improved vitamin A and iron status in adolescents and

reduced childhood anaemia in a food aid-dependent refugee population. Public Health Nutrition, 2008. 11(7):

p. 720-8.

54. Seal, A.J., et al., Low and deficient niacin status and pellagra are endemic in postwar Angola. American Journal of

Clinical Nutrition, 2007. 85(1): p. 218-224.

55. Stefanak, M.A. and D. Jarjoura, Weight-Gain in Supervised and Take-Home Feeding Programs in Chad. Journal of

Tropical Pediatrics, 1989. 35(5): p. 214-217.

56. Stuetz, W., et al., Micronutrient status in lactating mothers before and after introduction of fortified flour: Cross-

sectional surveys in Maela refugee camp. European Journal of Nutrition, 2012. 51(4): p. 425-434.

57. Talley, L., et al., Evaluation of the effectiveness of stainless steel cooking pots in reducing iron-deficiency

anaemia in food aid-dependent populations. Public health nutrition, 2010. 13(1): p. 107-115.

58. Taylor, W.R., An evaluation of supplementary feeding in Somali refugee camps. International Journal of

Epidemiology, 1983. 12(4): p. 433-6.

59. Tekeste, A., et al., Cost effectiveness of community-based and inpatient therapeutic feeding programmes to treat

SAM in Ethiopia. Field Exchange Emergency Nutrition Network ENN, 2011. 41: p. 21-22.

60. Tomashek, K.M., et al., Randomized intervention study comparing several regimens for the treatment of

moderate anemia among refugee children in kigoma region, Tanzania. American Journal of Tropical Medicine

and Hygiene, 2001. 64(3-4): p. 164-171.

61. Toole, M.J. and R. Bhatia, A case study of Somali refugees in Hartisheik A Camp, Eastern Ethiopia: health and

nutrition profile, July 1988-June 1990. Journal of Refugee Studies, 1992. 5(3): p. 313-326.

107



62. Toole, M.J., P. Nieburg, and R.J. Waldman, The association between inadequate rations, undernutrition

prevalence, and mortality in refugee camps: Case studies of refugee populations in Eastern Thailand, 1970-

1980, and Eastern Sudan, 1984-1985. Journal of Tropical Pediatrics, 1988. 34(5): p. 218-224.

63. Vautier, F., et al., Dry supplementary feeding programmes: an effective short-term strategy in food crisis

situations. Tropical Medicine and International Health, 1999. 4(12): p. 875-879.

64. Vincent, J.E. and A.M. Menefee, Vitamin A supplementation including older children: a refugee population on the

Thailand-Burma border. Sight and Life Magazine, 2007. 2(2007): p. 16-19.

References of other systematic reviews in nutrition (examples):

1. Haan, N., N. Majid, and e. al., A Review of Emergency Food Security Assessment Practice in Ethiopia. 2005,

Overseas Development Institute: London.

2. Young, H., et al., Public nutrition in complex emergencies. Lancet, 2004. 364(9448): p. 1899-909.

3. Hall A and Blankson B, The impact and effectiveness of emergency nutrition and nutrition-related interventions:

a review of published evidence 2004-2010. Emergency Nutrition Network: London.

108



109

Ta
bl

e 
13

: W
A

SH
 In

te
rv

en
ti

on
 S

tu
di

es
 in

 H
um

an
it

ar
ia

n 
C

ri
si

s 
Se

tt
in

gs
, 1

98
0 

– 
20

14

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

A
ab

y 
et

 a
l (

19
99

)
G

ui
ne

a-
Bi

ss
au

Ru
ra

l &
ur

ba
n

ID
P 

&
ge

ne
ra

l
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 C
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n,

M
or

ta
lit

y

G
FD

Fo
llo

w
-u

p 
9 

to
 2

4
m

on
th

s
A

A
dh

is
iv

am
et

 a
l (

20
06

)
In

di
a

Ru
ra

l
G

en
er

al
N

at
ur

al
 d

is
as

te
r

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
D

ia
rr

ho
ea

 
IY

C
F

C
ro

ss
-

se
ct

io
na

l
< 

6m
on

th
s

6 
to

 5
9

m
on

th
s

A

A
m

th
or

 
et

 a
l (

20
09

)
M

al
aw

i
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
A

cu
te

 C
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Fo

llo
w

-u
p 

6 
to

 5
9

m
on

th
s

A

A
nd

er
ss

on
et

 a
l (

20
10

)
Fe

de
ra

ti
on

of
 B

os
ni

a
an

d
H

er
ze

go
vi

na
&

 R
ep

ub
lic

a
Sr

ps
ka

Ru
ra

l &
ur

ba
n

G
en

er
al

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 C

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
IY

C
F

C
ro

ss
-

se
ct

io
na

l
<1

 y
ea

r
6 

to
 5

9
m

on
th

s
A

Bi
lu

kh
a 

et
 a

l (
20

11
)

N
ep

al
C

am
ps

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

na
em

ia
, A

cu
te

m
al

nu
tr

it
io

n,
C

hr
on

ic
m

al
nu

tr
it

io
n,

U
nd

er
w

ei
gh

t

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s

C
ro

ss
-

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
A

Br
ie

nd
 

et
 a

l (
19

99
)

C
ha

d
U

rb
an

G
en

er
al

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t 

of
 S

A
M

Fo
llo

w
-u

p 
12

-5
9

m
on

th
s

A

Br
ow

n
(1

99
7)

Ke
ny

a
Ru

ra
l &

ur
ba

n
G

en
er

al
N

at
ur

al
 d

is
as

te
r

A
cu

te
 C

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
BS

FP
 &

 T
re

at
m

en
t

of
 S

A
M

 &
 T

SF
P

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
PL

W
B

Bu
ch

an
an

-
Sm

it
h 

et
 a

l (
19

99
)

Ke
ny

a
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
A

cu
te

 C
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

G
FD

 &
 T

SF
P

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s,

el
de

rl
y

al
l

B

Bu
sh

 
(1

99
5)

Ke
ny

a
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
A

cu
te

 C
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

G
FD

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

B

C
D

C
, 2

01
2

Ke
ny

a
Ru

ra
l &

ur
ba

n
G

en
er

al
N

at
ur

al
 d

is
as

te
r

A
cu

te
 C

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
BS

FP
Pr

os
pe

ct
iv

e
co

ho
rt

6 
to

 3
6

m
on

th
s

PL
W

A



110

St
ud

y 
au

th
or

s
(y

ea
r)

  

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

Co
lli

ns
 

et
 a

l (
19

98
)

So
m

al
ia

U
rb

an
G

en
er

al
Bo

th
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Fo

llo
w

-u
p 

A
du

lt
s

A

Co
lli

ns
 

et
 a

l (
20

02
)

Et
hi

op
ia

Ru
ra

l
G

en
er

al
N

at
ur

al
 d

is
as

te
r

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t 

of
 S

A
M

Pr
os

pe
ct

iv
e

co
ho

rt
 

6-
12

0
m

on
th

s
B

Co
lli

ns
 

et
 a

l (
20

06
)

M
ul

ti
pl

e
(M

al
aw

i,
Et

hi
op

ia
,

N
or

th
 &

So
ut

h
Su

da
n)

Ru
ra

l &
ur

ba
n

M
ul

ti
pl

e
Bo

th
M

ul
ti

pl
e

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Fo

llo
w

-u
p 

A
du

lt
s

B

Co
lli

ns
(1

99
3)

So
m

al
ia

U
rb

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 C
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Fo

llo
w

-u
p

A
du

lt
s

B

Co
lo

m
ba

tt
i

et
 a

l (
20

08
)

G
ui

ne
a-

Bi
ss

au
U

rb
an

G
en

er
al

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
U

nd
er

w
ei

gh
t

TS
FP

Fo
llo

w
-u

p 
1m

 to
 1

7
ye

ar
s

B

D
e 

W
aa

l 
et

 a
l (

20
06

)
Et

hi
op

ia
Ru

ra
l &

ur
ba

n
G

en
er

al
N

at
ur

al
 d

is
as

te
r

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
M

or
ta

lit
y

G
FD

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

A

D
ef

ou
rn

y 
et

 a
l (

20
09

)
N

ig
er

Ru
ra

l
G

en
er

al
N

at
ur

al
 d

is
as

te
r

Pr
ep

ar
ed

ne
ss

A
cu

te
m

al
nu

tr
it

io
n

BS
FP

C
ro

ss
se

ct
io

na
l &

Fo
llo

w
-u

p 

6 
to

 3
6

m
on

th
s

A

D
es

en
cl

os
et

 a
l (

19
89

)
So

m
al

ia
 &

Su
da

n
Re

fu
ge

e
Bo

th
A

cu
te

 c
ri

se
s

Sc
ur

vy
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s 

C
ro

ss
se

ct
io

na
l

A
ll

A

D
es

je
ux

 
et

 a
l (

19
98

)
M

ul
ti

pl
e

(A
ng

ol
a,

C
ha

d,
Bu

ru
nd

i,
Ta

nz
an

ia
)

Re
fu

ge
e

Bo
th

M
ul

ti
pl

e
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t 

of
 S

A
M

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
B

D
on

ne
n 

et
 a

l (
19

98
)

D
RC

Ru
ra

l &
ur

ba
n

G
en

er
al

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 c

ri
se

s
G

ro
w

th
 (M

U
AC

,
W

ei
gh

t, 
H

ei
gh

t)
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

RC
T

0-
72

m
on

th
s

A



111

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

D
oo

cy
 

et
 a

l (
20

05
)

Et
hi

op
ia

Ru
ra

l &
ur

ba
n

G
en

er
al

N
at

ur
al

 d
is

as
te

r
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

M
ic

ro
fin

an
ce

pr
og

ra
m

 
C

ro
ss

se
ct

io
na

l 
A

du
lt

s
6 

to
 5

9
m

on
th

s
A

D
ub

ra
y 

et
 a

l (
20

07
)

Su
da

n
U

rb
an

ID
P

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

  
A

cu
te

m
al

nu
tr

it
io

n 
Tr

ea
tm

en
t 

of
 S

A
M

RC
T

6 
to

 5
9

m
on

th
s

6 
to

 5
9

m
on

th
s

A

D
zu

m
hu

r 
et

 a
l (

19
95

)
Bo

sn
ia

 a
nd

H
er

ze
go

vi
na

U
rb

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 c
ri

se
s

U
nd

er
w

ei
gh

t
Tr

ea
tm

en
t o

f 
SA

M
Fo

llo
w

-u
p 

 
1 

to
 1

4
ye

ar
s

B

Fa
w

zi
 

et
 a

l (
19

97
)

Su
da

n
Ru

ra
l

G
en

er
al

Bo
th

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
G

ro
w

th
 (W

ei
gh

t,
H

ei
gh

t, 
A

cu
te

m
al

nu
tr

it
io

n,
C

hr
on

ic
M

al
nu

tr
it

io
n)

A
dd

re
ss

 m
ic

ro
-

nu
tr

ie
nt

de
fic

ie
nc

ie
s

Fo
llo

w
-u

p 
6-

72
m

on
th

s
A

G
ab

ou
la

ud
et

 a
l (

20
07

) 
N

ig
er

Ru
ra

l &
ur

ba
n

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y 
 

re
co

ve
ry

 
A

cu
te

m
al

nu
tr

it
io

n 
Tr

ea
tm

en
t o

f 
SA

M
Fo

llo
w

-u
p

6 
to

 5
9

m
on

th
s

A
B

G
ib

b 
(1

98
6)

Su
da

n
Re

fu
ge

e
A

rm
ed

 c
on

fl
ic

t
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

TS
FP

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
B

G
re

co
 e

t a
l

(2
00

6)
U

ga
nd

a
Ru

ra
l &

ur
ba

n
G

en
er

al
A

rm
ed

 c
on

fl
ic

t 
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t o
f 

SA
M

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
A

G
re

lle
ty

 e
t

al
 (2

01
2)

N
ig

er
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
Pr

ep
ar

ed
ne

ss
A

cu
te

m
al

nu
tr

it
io

n,
C

hr
on

ic
M

al
nu

tr
it

io
n,

M
or

ta
lit

y

BS
FP

Co
ho

rt
6 

to
 2

4
m

on
th

s
A

H
am

ad
 e

t a
l

(2
00

9)
Pa

le
st

in
e

U
rb

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 c
ri

se
s

A
na

em
ia

, A
cu

te
m

al
nu

tr
it

io
n,

C
hr

on
ic

m
al

nu
tr

it
io

n,
U

nd
er

w
ei

gh
t

A
dd

re
ss

 m
ic

ro
-

nu
tr

ie
nt

de
fic

ie
nc

ie
s 

&
TS

FP

Fo
llo

w
-u

p
6 

to
 3

6
m

on
th

s
B

H
ip

gr
av

e 
et

al
 (2

01
2)

In
do

ne
si

a
Ru

ra
l &

ur
ba

n
G

en
er

al
N

at
ur

al
 d

is
as

te
r

A
cu

te
 c

ri
se

s
D

ia
rr

ho
ea

 
IY

C
F

C
ro

ss
se

ct
io

na
l

<2
4 

m
on

th
s

A



112

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

H
os

sa
in

 
et

 a
l (

20
03

)
Ba

ng
la

de
sh

Ru
ra

l
G

en
er

al
N

at
ur

al
 d

is
as

te
r

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
G

FD
C

ro
ss

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
A

H
os

sa
in

 
et

 a
l (

20
09

)
Pa

ki
st

an
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

G
FD

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

A

H
uy

br
eg

ts
et

 a
l (

20
12

)
C

ha
d

U
rb

an
G

en
er

al
Bo

th
Pr

ep
ar

ed
ne

ss
 

A
na

em
ia

, A
cu

te
m

al
nu

tr
it

io
n,

C
hr

on
ic

m
al

nu
tr

it
io

n,
M

al
ar

ia
/f

ev
er

,
D

ia
rr

ho
ea

,
A

RI
/C

ou
gh

BS
FP

RC
T

6 
to

 3
6

m
on

th
s

A

Is
an

ak
a 

et
 a

l (
20

09
)

N
ig

er
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
Pr

ep
ar

ed
ne

ss
A

cu
te

M
al

nu
tr

it
io

n,
C

hr
on

ic
M

al
nu

tr
it

io
n,

M
or

ta
lit

y,
M

al
ar

ia
/f

ev
er

,
D

ia
rr

ho
ea

,
A

RI
/C

ou
gh

.

BS
FP

RC
T

6 
to

 5
9

m
on

th
s

A

Is
an

ak
a 

et
 a

l (
20

10
)

N
ig

er
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
Pr

ep
ar

ed
ne

ss
A

cu
te

M
al

nu
tr

it
io

n,
C

hr
on

ic
M

al
nu

tr
it

io
n,

M
or

ta
lit

y,
 M

al
ar

ia
,

D
ia

rr
ho

ea
, a

nd
A

RI
.

BS
FP

Co
ho

rt
6 

to
 3

6
m

on
th

s
A

Ja
ko

bs
en

 
et

 a
l (

20
03

)
G

ui
ne

a
Bi

ss
au

U
rb

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 C
ri

se
s

M
or

ta
lit

y
IY

C
F

Co
ho

rt
9-

35
m

on
th

s
A

Ja
ya

ti
ss

a 
et

 a
l (

20
12

)
Sr

i L
an

ka
Ru

ra
l &

ur
ba

n
ID

P 
&

ge
ne

ra
l

Bo
th

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t o

f 
SA

M
 &

 T
SF

P
C

ro
ss

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
B

Ka
ss

im
 

et
 a

l (
20

12
)

Ke
ny

a
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 C

ri
se

s
Io

di
ne

de
fic

ie
nc

y/
ex

ce
ss

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s

C
ro

ss
se

ct
io

na
l

Pr
eg

na
nt

w
om

en
A



113

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

Ko
pp

lo
w

(2
00

3)
A

fg
ha

ni
st

an
Ru

ra
l

G
en

er
al

Bo
th

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
TS

FP
C

ro
ss

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
15

 y
ea

rs
 +

B

Ku
m

ar
 

et
 a

l (
20

05
)

In
di

a
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
A

cu
te

 c
ri

se
s

U
nd

er
w

ei
gh

t
TS

FP
C

ro
ss

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
B

Lo
pr

io
re

 
et

 a
l (

19
99

)
A

lg
er

ia
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

na
em

ia
, C

hr
on

ic
M

al
nu

tr
it

io
n

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s 
 

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

A

Lo
pr

io
re

 
et

 a
l (

20
04

)
A

lg
er

ia
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

na
em

ia
, G

ro
w

th
(W

ei
gh

t, 
H

ei
gh

t,
A

cu
te

m
al

nu
tr

it
io

n,
C

hr
on

ic
M

al
nu

tr
it

io
n,

U
nd

er
w

ei
gh

t)

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s 

RC
T

3 
to

 6
 y

ea
rs

ol
d

A

Lu
xe

m
bu

rg
er

et
 a

l (
20

03
)

Th
ai

la
nd

Ru
ra

l
Re

fu
ge

e
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 C
ri

se
s

V
it

am
in

 B
1

de
fic

ie
nc

y
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

Co
ho

rt
1

A

M
ag

on
i e

t a
l

(2
00

8)
Pa

le
st

in
e

U
rb

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 c
ri

se
s

A
na

em
ia

, A
cu

te
m

al
nu

tr
it

io
n,

C
hr

on
ic

m
al

nu
tr

it
io

n,
U

nd
er

w
ei

gh
t

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s 
&

TS
FP

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

A

M
al

fa
it

 e
t a

l
(1

99
3)

M
al

aw
i

Ru
ra

l
Re

fu
ge

e
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 C
ri

se
s

N
ia

ci
n 

de
fic

ie
nc

y
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

C
as

e-
Co

nt
ro

l
A

ll
A

M
an

ge
 e

t a
l

(1
99

2)
Th

ai
la

nd
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 C

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
G

FD
 &

 T
SF

P
C

ro
ss

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
B 

M
at

ti
ne

n
(2

00
8)

Su
da

n
Ru

ra
l

ID
P

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
BS

FP
C

ro
ss

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
B



114

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

M
at

un
ga

 
et

 a
l (

20
12

)
So

m
al

ia
Ru

ra
l &

ur
ba

n
ID

P 
&

ge
ne

ra
l

Bo
th

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t o

f
SA

M
 &

 T
SF

P
Fo

llo
w

-u
p 

6 
to

 5
9

m
on

th
s

B

M
en

on
 

et
 a

l (
20

07
)

H
ai

ti
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
na

em
ia

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s 

RC
T

9-
23

m
on

th
s

A

M
or

ik
aw

a 
et

 a
l (

20
13

)
A

fg
ha

ni
st

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

TS
FP

Co
ho

rt
6 

to
 5

9
m

on
th

s
B

N
ac

ke
rs

 
et

 a
l (

20
10

)
N

ig
er

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

TS
FP

RC
T

6 
to

 5
9

m
on

th
s

A

N
av

ar
ro

-
Co

lo
ra

do
 

et
 a

l (
20

05
)

Si
er

ra
 L

eo
ne

U
rb

an
I I

D
P 

&
ge

ne
ra

l
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n 

Tr
ea

tm
en

t 
of

 S
A

M
Fo

llo
w

-u
p

12
 to

 5
9

m
on

th
s

A

N
de

m
w

a 
et

 a
l (

20
11

)
Ke

ny
a

C
am

p
Re

fu
ge

e
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 C
ri

se
s

A
na

em
ia

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s

Co
ho

rt
6 

to
 5

9
m

on
th

s
18

 to
 4

9
ye

ar
s

A

N
ie

ls
en

 
et

 a
l (

20
04

)
G

ui
ne

a-
Bi

ss
au

U
rb

an
ID

P 
&

ge
ne

ra
l

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n,
M

or
ta

lit
y

TS
FP

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
B

N
ie

ls
en

 
et

 a
l (

20
05

)
G

ui
ne

a-
Bi

ss
au

U
rb

an
ID

P 
&

ge
ne

ra
l

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 c

ri
se

s
M

or
ta

lit
y

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
A

Pe
co

ul
 

et
 a

l (
19

92
)

N
ig

er
U

rb
an

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Re

tr
os

pe
ct

iv
e

an
d

pr
os

pe
ct

iv
e

co
ho

rt
s

6 
to

 5
9

m
on

th
s

B

Q
ui

su
m

bi
ng

(2
00

3)
Et

hi
op

ia
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n,

C
hr

on
ic

m
al

nu
tr

it
io

n

G
FD

 &
 F

oo
d 

fo
r 

w
or

k 
C

ro
ss

se
ct

io
na

l
0 

to
 1

0
ye

ar
s

15
 to

 6
5

ye
ar

s
A



115

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

Ra
h 

et
 a

l
(2

01
1)

Ba
ng

la
de

sh
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
na

em
ia

, A
cu

te
m

al
nu

tr
it

io
n,

C
hr

on
ic

m
al

nu
tr

it
io

n,
U

nd
er

w
ei

gh
t,

D
ia

rr
ho

ea

A
dd

re
ss

 m
ic

ro
-

nu
tr

ie
nt

de
fic

ie
nc

ie
s

M
ix

-
m

et
ho

ds
6 

to
 5

9
m

on
th

s
A

du
lt

 a
nd

13
 to

 1
8

ye
ar

s

A

Ro
es

el
 

et
 a

l (
19

88
)

Th
ai

la
nd

Ru
ra

l
Re

fu
ge

e
A

rm
ed

 c
on

fl
ic

t
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
TS

FP
Fo

llo
w

-u
p

6 
to

 5
9

m
on

th
s

w
om

en
B

Sa
dl

er
(2

00
1)

Et
hi

op
ia

Ru
ra

l
G

en
er

al
N

at
ur

al
 d

is
as

te
r

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t 

of
 S

A
M

 &
 T

SF
P

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

PL
W

B

Sa
dl

er
et

 a
l (

20
07

)
M

al
aw

i
Ru

ra
l &

ur
ba

n
G

en
er

al
N

at
ur

al
 d

is
as

te
r

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

cu
te

m
al

nu
tr

it
io

n
Tr

ea
tm

en
t 

of
 S

A
M

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

B

Se
al

 
et

 a
l (

20
07

)
A

ng
ol

a
Ru

ra
l &

ur
ba

n
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

N
ia

ci
n 

de
fic

ie
nc

y
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

C
ro

ss
-

se
ct

io
na

l
6 

to
 5

9
m

on
th

s
no

n
pr

eg
na

nt
w

om
en

(a
ge

s 
15

–4
9 

y)

A

Se
al

 
et

 a
l (

20
08

)
Za

m
bi

a
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
V

it
am

in
 A

 a
nd

ir
on

 s
ta

tu
s

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s

Co
ho

rt
5

w
om

en
 

(2
0–

49
ye

ar
s)

A

Sk
au

 
et

 a
l (

20
09

)
Et

hi
op

ia
Ru

ra
l

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

TS
FP

Co
ho

rt
6 

to
 5

9
m

on
th

s
PL

W
A

St
ef

an
ak

 
et

 a
l  

(1
98

9)
C

ha
d

ID
P

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n
TS

FP
Fo

llo
w

-u
p 

6 
to

 5
9

m
on

th
s

A

St
ue

tz
 

et
 a

l (
20

12
)

Th
ai

la
nd

Ru
ra

l
Re

fu
ge

e
A

rm
ed

 c
on

fl
ic

t
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

Ir
on

, V
it

 A
,

Th
ia

m
in

, Z
in

c
de

fic
ie

nc
ie

s

A
dd

re
ss

 
m

ic
ro

-n
ut

ri
en

t
de

fic
ie

nc
ie

s

C
ro

ss
se

ct
io

na
l

A

Ta
lle

y 
et

 a
l (

20
09

)
Ta

nz
an

ia
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

na
em

ia
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

A



116

St
ud

y 
au

th
or

s
(y

ea
r)

 

St
ud

y 
co

un
tr

y 
Se

tt
in

g
Po

pu
la

ti
on

ty
pe

 
H

um
an

it
ar

ia
n

cr
is

is
 ty

pe
C

ri
si

s 
st

ag
e

H
ea

lt
h 

ou
tc

om
e(

s)

Ty
pe

(s
) 

of
 h

ea
lt

h 
in

te
rv

en
ti

on
s

St
ud

y 
de

si
gn

Ta
rg

et
 a

ge
gr

ou
p 

1
Ta

rg
et

 a
ge

 
gr

ou
p 

2
Ev

id
en

ce
ca

te
go

ry

Ta
ns

ey
 

et
 a

l (
20

07
)

Su
da

n
Ru

ra
l

ID
P

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 C

ri
se

s
A

na
em

ia
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

Fo
llo

w
-u

p
6 

to
 5

9
m

on
th

s
A

Ta
yl

or
(1

98
3)

So
m

al
ia

?
ID

P
Bo

th
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

TS
FP

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
PL

W
 +

 T
B/

ill
 p

eo
pl

e
B

Te
ke

st
e 

et
 a

l (
20

11
)

Et
hi

op
ia

Ru
ra

l &
ur

ba
n

G
en

er
al

N
at

ur
al

 d
is

as
te

r
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Co

st
eff

ec
ti

ve
ne

ss
6 

to
 5

9
m

on
th

s
A

Th
er

ry
(2

00
5)

A
fg

ha
ni

st
an

U
rb

an
G

en
er

al
A

rm
ed

 c
on

fl
ic

t
St

ab
ili

se
d/

ea
rl

y
re

co
ve

ry
 

A
cu

te
m

al
nu

tr
it

io
n

Tr
ea

tm
en

t 
of

 S
A

M
Fo

llo
w

-u
p 

6 
to

 5
9

m
on

th
s

B

To
m

as
he

k 
et

 a
l (

20
01

)
Ta

nz
an

ia
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

St
ab

ili
se

d/
ea

rl
y

re
co

ve
ry

 
A

na
em

ia
A

dd
re

ss
 

m
ic

ro
-n

ut
ri

en
t

de
fic

ie
nc

ie
s

RC
T

6 
to

 5
9

m
on

th
s

A

To
ol

e 
et

 a
l (

19
88

)
Su

da
n 

&
Th

ai
la

nd
Ru

ra
l

Re
fu

ge
e

Bo
th

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n,
M

or
ta

lit
y

BS
FP

 &
 

Tr
ea

tm
en

t o
f 

SA
M

 &
 T

SF
P

M
ix

-m
et

ho
ds

6 
to

 5
9

m
on

th
s

A
LL

B

To
ol

e 
et

 a
l

(1
99

2)
Et

hi
op

ia
Ru

ra
l

Re
fu

ge
e

A
rm

ed
 c

on
fl

ic
t

A
cu

te
 c

ri
se

s
A

cu
te

m
al

nu
tr

it
io

n,
M

or
ta

lit
y

BS
FP

C
ro

ss
se

ct
io

na
l

6 
to

 5
9

m
on

th
s

B

Va
ut

ie
r 

et
 a

l
(1

99
9)

Li
be

ri
a,

Bu
ru

nd
i,

D
RC

Ru
ra

l &
ur

ba
n

ID
P 

&
ge

ne
ra

l
A

rm
ed

 c
on

fl
ic

t
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n

TS
FP

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
B

Va
zq

ue
z-

G
ar

ci
a

(1
99

8)

Ke
ny

a
Ru

ra
l &

ur
ba

n
ID

P 
&

ge
ne

ra
l

N
at

ur
al

 d
is

as
te

r
A

cu
te

 c
ri

se
s

A
cu

te
m

al
nu

tr
it

io
n 

TS
FP

Fo
llo

w
-u

p 
6 

to
 5

9
m

on
th

s
B

N
ot

e:
 E

m
pt

y 
ce

lls
 a

re
 fo

r 
C

 g
ra

de
 p

ap
er

s 
(l

ow
 e

vi
de

nc
es

 c
at

eg
or

y)
 a

s 
th

es
e 

w
er

e 
no

t e
va

lu
at

ed
 in

 d
et

ai
l



4.4 Sexual and Reproductive Health including Gender-based Violence
This section describes: (i) the available evidence on the effectiveness of sexual and reproductive health (SRH)

including gender-based violence (GBV) interventions used in humanitarian settings gathered through a systematic

review of both peer-reviewed and grey literature; (ii) findings from a series of expert interviews; and (iii) based on

these findings, recommendations for future research. 

4.4.1 Systematic review

• Fifteen papers were included out of a total of 7149 papers searched. No papers were from grey literature.

• Quality of evidence: the majority of studies provided low/moderate strength evidence, with four (40%) low, eight

(53%) moderate, and three (20%) high quality.

• Evidence categories: only seven (47%) of the studies reported a test of statistical significance between SRH

intervention and health outcomes (category A). The remaining eight (53%) did not. Among the seven category A

papers two were scored as high, five as moderate. Among the eight category B papers, one scored as high quality,

three as moderate quality, and four as low quality.

• Study types: seven cross-sectional (47%), six uncontrolled before/after (40%), one randomised controlled trial

(RCT) (7%) and one economic analysis (7%)

• Regions: nine (60%) studies based in Africa and six (40%) from the Asian region

• Setting and stages of crisis: the majority of studies (fourteen) took place in armed conflict settings (93%), and one

in a natural disaster (7%). Two studies occurred in the acute stage of the crisis (13%), eight from stabilised

settings (53%) and five from the early recovery stage (33%)

• Interventions: most interventions (eight) were in the health systems strengthening and/or capacity building

category. Of the remainder, three addressed maternal and newborn health improvement services, two were

specifically HIV/AIDS and STI prevention treatment and care, one provided a literacy based intervention and one

directly addressed family planning provision

• Health outcomes: a wide range of outcomes were addressed under three main categories with some overlap. Nine

primarily considered improved maternal and newborn health including obstetric care, four addressed prevention,

treatment and care for HIV/AIDS and STIs and only two addressed solely family planning outcomes.

• Table 15 presents the details of the 15 papers, including a narrative analysis of the effectiveness of the

interventions.

4.4.2 Expert interviews
General comments

SRH

• Research is being used by INGOS and multilateral organizations to inform the design of interventions, yet staff,

particularly those involved with programme implementation and design face many barriers including limited

access to peer-reviewed publications and prohibitively high costs for obtaining articles.  

• Not enough is known about how to best provide and scale up services in the transitional phases from acute to

chronic and chronic to protracted crises.  

GBV

• Research on primary and secondary GBV prevention programming is needed at all phases of a crisis. There is

limited research at protracted/early recovery stages and even less at the acute and chronic stages. 

• Evidence on health service needs for survivors of violence exist but there is no evidence on the impact in

emergencies of other prevention and response interventions (i.e. case management for survivors of violence,

psychosocial interventions, or risk reduction through interventions such as cash transfers, or community�based

medical care). All of these interventions are based on evidence from stable settings.
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Indicators, standards, and guidelines

SRH

• The most commonly cited guidelines in use included Sphere, the MISP, and the IAWG Field Manual.  Some

organisations developed their own guidance based on their organisational experience, the aforementioned

guidelines, and the WHO guidance.

GBV

• Current guidelines for GBV�related interventions are based on programmatic experience and evidence from

developed and stable country settings. Numerous guidelines exist but are not systematically implemented and

none have been evaluated.

• Current guidelines for emergency settings are based on programmatic experiences and development contexts, yet

their effectiveness (and potential harmfulness) at preventing violence is unknown. 

• Some experts expressed concerns about how IASC GBV guidelines are being implemented and whether they 

are effective.

Research Gaps

Evidence gaps identified by key informants included:

SRH

• What is the effectiveness of interventions that target previously excluded populations (e.g. people with

disabilities, men, adolescents, elderly, urban refugees)?

• Profiling people and SRH needs in emergencies: what are the SRH needs of people in emergencies? Are they the

same for the host population or global profile? Do services offered match needs?

• Technological use and development:  how effective are new technologies (e.g. non-pneumatic anti-shock

garments) at improving health and survival, how are they being used, and how should they be used?  How often

and how frequently are currently available commodities being used in emergencies? (e.g. how frequently is each

component of safe birthing kits being used? How can they be made more efficient?)

• Family planning: how is long acting reversible contraception (LARC) used in humanitarian settings? What are the

behaviours, attitudes and logistical barriers to family planning use? What are the implications for future

reproductive health (e.g. removal of IUS/IUD/implant) in the absence of availability of long-term health care?

• Pregnancy and management of complicating conditions: what is the best way to manage conditions such as (pre-)

eclampsia or cholera to improve maternal and/or neonatal health outcomes? 

• Safe abortion services: how do we effectively address abortion practices in emergency settings, including the

provision of safe abortion and post-abortive care?  How is Misoprostol being used in non-controlled settings and

what are the associated changes in health? Is the existence of an underground/informal economy creating

conditions where women are likely to take too much or too little Misoprostol, and therefore suffer ill-health?

GBV

• Spectrum and context of violence:  what is the spectrum of violence against women, girls, men, and boys during a

crisis (e.g. sexual violence by a combatant, intimate partner violence, trafficking, and forced marriage)? How does

each phase of the crisis impact on each sub-populations’ unique vulnerabilities to different types of violence?  Do

other forms of GBV increase as a result of conflict-related violence? For example, does intimate partner violence

or child abuse increase in recovery phase?
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Operationalising research

SRH

• Service delivery and scaling-up interventions: what are the mechanisms through which effective services and

interventions can be scaled up?  What are effective delivery models (e.g. facility or community-based care) for

emergency settings?  How is task shifting being used to increase service delivery?  How can we effectively involve

community members in these interventions?

• Delivery:  in facility settings, how common are manual deliveries, episiotomies, vacuum assisted deliveries, and C-

sections?  Are C-sections being over utilised and/or conservative methods of assisted delivery under-utilised?

What are the implications for future pregnancies or deliveries?  How can programmes be adapted to address the

different forms of violence and corresponding health needs?

GBV

• Targeted interventions and operational constraints:  how can programmes be adapted to address the different

forms of violence and corresponding health needs? Medical provision can be implemented through various

humanitarian actors but most do not have the resource capacity to deliver comprehensive care for survivors. What

are the best ways to deliver and strengthen GBV and medical services in crisis settings? Does the provision of GBV

interventions lead to increases in other health and social services? How can safe abortion, emergency

contraception, family planning and STI treatment be provided safely and effectively to survivors?  There is no

evidence base to understand the effectiveness and long-term impact of interventions for sexual violence survivors

in the early crisis stage. What programming is feasible and effective? What is the optimal timing for early

intervention for improved long-term physical and mental health outcomes?

Summary
This review found only fifteen studies that focused on SRH in humanitarian settings, and none that explicitly focused

on GBV. Only two of the fifteen studies addressed STIs/HIV, with the majority of research focusing on overall

maternal and child health. As more than half of these studies were graded moderate to low quality, further high

quality studies are needed on SRH interventions in these settings and populations. This literature review has

highlighted the absence of  evidence on any intervention against GBV in these settings or populations – this

enormous gap should be addressed in future intervention research. There is substantial evidence on the

effectiveness of sexual and reproductive health interventions and gender-based violence in stable and development

contexts as indicated by past reviews (Brace et al., 2004, Hayman et al., 2011; Mason-Jones et al. 2012; Dhana et al.

2014) but more research is required specifically in humantiarian crises contexts.

4.4.3 Recommendations for future research
General comments

SRH

• Research, including the use of trials, is needed which can show causation and direct impact of an intervention on a

given health outcome. 

• In a crisis setting, research needs to focus on the most effective means of service delivery rather than on the

efficacy of interventions themselves when they have been proven in other resource constrained settings.

GBV

• Overall, there is no strong evidence on what interventions (stand alone/short-term or comprehensive GBV service

provision) effectively address the immediate and long-term impact of violence on physical and mental health of

survivors. Importantly, evidence on successful primary and secondary prevention programming is lacking

throughout all crisis phases.
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• Numerous promising interventions are being implemented but their impact on preventing GBV has not been

evaluated, including the role of safe spaces for women/children, the effect of cash transfer or livelihood

interventions on preventing GBV, mechanisms to reduce unaccompanied children and provide protection, the

impact of the placement of a GBV specialist advisor in acute crisis settings on the delivery of GBV services across

the humanitarian clusters.

Study design

SRH

• Most organisations in crisis settings do not appear to have the research capacity or the funding to design, collect,

analyse and disseminate research findings. Operational data and research from local NGOs is useful for service

planning but are not designed or powered to assess impact. Rigorous research designs are needed which are

implemented from an early stage.

GBV

• Methodological development: the collection of GBV prevalence data in the acute stage of a crisis is not always

ethical or logistically feasible. Therefore alternative methodological approaches need to be explored to better

understand the experiences of GBV in the early crisis stages.
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4.5 Mental Health and Psychosocial Support
4.5.1 Systematic review

• The search strategy yielded 8740 results, with 61 meeting the inclusion criteria (all A and B categories). 

• The earliest identified study that met the inclusion criteria was from 1997 and the number of studies has

increased steadily since then (Figure 18).

• Twenty-one studies were with populations affected by natural disasters (earthquakes (N=11), Tsunami (N=8),

floods (N=2)). Forty studies were with populations affected by armed conflict (5 with refugees, 8 with IDPs, and 27

with general populations). Of these 40 studies, 10 were in the acute crisis stage and the remainder in more stable

and early recovery stages.

• Of the 61 studies, 10 were in urban settings, 11 in rural settings, 29 in both urban and rural, and 11 in refugee/IDP

camp settings. 

• Twenty-nine of the studies were with adults and 32 with children and adolescents.

• There is some indication that quality may have improved over the past four years or so (Figure 18). 

• Twenty two of the studies were controlled before/after studies, 19 non-randomised trials, and 19 randomised

control trails. One of the studies examined cost data.

• Post-traumatic stress disorder (PTSD) was the most common outcome measured, followed by depression, non-

condition specific ‘general mental health’ and then functioning (Figure 19). There were no studies on more severe

conditions or on addiction and substance misuse. 

• Sixteen main types of interventions were evaluated in the studies (Figure 20). The most common interventions

were school-based psychosocial interventions (N=11), cognitive behavioural therapy (CBT) (N=10), psychotherapy

(N=10) and psychosocial (N=7). Seventeen studies included more than one main type of intervention.

130

N
um

be
r 

of
 s

tu
di

es

19
97

19
98

19
99

20
01

20
00

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

10

9

8

7

6

5

4

3

2

1

0

Figure 18: Quantity and quality of mental health and psychosocial support publications over time

High quality

Moderate quality

Low quality



131

N
um

be
r 

of
 s

tu
di

es

19
97

19
98

19
99

20
01

20
00

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

10

8

14

12

6

4

2

0

 Figure 19: Mental health and psychosocial support outcomes measured (includes multiple outcomes)

PTSD

General 
mental health

Anxiety

Functioning

Psychosocial

Depression

Various

Behaviour

Mood disorder

Resilience

Somataform 
disorder

Coping

N
um

be
r 

of
 s

tu
di

es

19
97

19
98

19
99

20
01

20
00

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

10

8

6

4

2

9

7

5

3

1

0

Figure 20: Mental health and psychosocial support intervention types
Psychosocial
(school-based)

CBT

Unspecified
Play therapy

Psychotherapy

Psychosocial

Counselling
Mind-body 
techniques

Narrative 
exposure therapy

Psychoeducation

Chinese herbal 
formula

Emotional support

Psychological support

Recreational

Eye mov. Desens. 
& reprocc.

Problem solving 
training



Summary
The mental health and psychosocial support field is characterised by a fair amount of studies and increasing quality

over the years. Post-traumatic stress disorder (PTSD) was the main focus of these studies and no evidence was

available on addiction and substance misuse. A systematic review conducted in 2011 provides further detail on the

scope of evidence in this field (Tol et al. 2011a) and the main research priorities defined by international actors (Tol

et al. 2011b).

4.5.2 Expert interviews
4.5.2.1 Intervention approaches
Scaling up: There is a need for more evidence on the effectiveness of low intensity and low cost interventions in

non-specialised health care and community settings. Research on the following was suggested: 

• The effectiveness and feasibility of delivering care through different cadres of health workers, including with

intermediate training (e.g. BSc level or less) and community health workers. This should include potential risks and

trade-offs.

• Evidence on how services can be most effectively integrated through existing health services/systems, particularly

at the primary health care level.

• Effectiveness of different training methods, particularly how much supervision is needed to achieve effective task

shifting.

• Effectiveness and feasibility of interventions for groups, in addition to individuals.

• Effectiveness and feasibility of e-mental health interventions.

• Effectiveness and feasibility of interventions addressing issues underlying multiple disorders, rather than

specialist interventions on a single disorder (e.g. PTSD). Such an approach could be maximised by applying

components from different treatments methods to address co-morbidity (i.e. component- or module-based

therapy, see below).

User and community-orientated services: Mental health users, family members and communities can be involved

more in preventive and treatment interventions. Research on the effectiveness of the following interventions was

suggested: 

• Evidence for interventions aimed at strengthening participation of affected communities in humanitarian settings,

a key principle in current guidelines.

• Where appropriate, using parents and natural support systems (rather than external counsellors), including parent

management training.

• Strengthening social support and coping mechanisms at family and community levels.

• School-based interventions for improving pupil mental health outcomes, including looking at the the burden on

teachers (if teachers are involved).

Interventions with other sectors: There is a need for more evidence on how mental health and psychosocial

support interventions can be better integrated with other sectors. Examples include evidence on the effectiveness of

mental health and psychosocial support interventions with the following sectors: 

• Research on preventive interventions that address major determinants of mental health in humanitarian settings,

including interventions targeting ongoing violence (particularly against women), poverty, and social exclusion.

• The education sector (e.g. school-based interventions to improve pupil mental health outcomes). 

• The nutrition sector (e.g. mental health interventions with mothers to also improve maternal and infant nutritional

outcomes).

132



• Protection and welfare (e.g. to prevent punitive parental violence against children to improve child mental health

and behaviour outcomes; e.g. to improve parental mental health to reduce parental violence against children; e.g.

improve mental health outcomes among survivors of sexual violence). 

• Communicable disease (e.g. how improved mental health (e.g. reducing harmful alcohol use) may reduce risky

behaviour and communicable disease transmission).

4.5.2.2 Types of intervention to be researched
The following two complementary approaches were highlighted.

• Psychosocial interventions: The lack of evidence on the effectiveness of psychosocial (preventive) interventions

in particular was frequently reported (although the additional complexities of evaluating such interventions were

recognised). Cited examples include stronger evidence needed on psychological interventions such as

psychological first aid, generic counselling, psycho-education, social interventions such as addressing violence

and social exclusion, and childhood interventions.

• Modular transdiagnostic approaches for psychological interventions: For people with mental disorders, it was

suggested that rather than providing a single treatment for a specific disorder (e.g. those with a more proven

evidence base such as CBT and IPT), it could be beneficial to apply simplified individual modules from within

these different treatments in order to simultaneously respond to a range of symptoms and disorders (rather than

just a single disorder). Evidence would therefore be required on the effectiveness of this modular approach. 

4.5.2.3 Mental health and psychosocial support outcomes to be researched

• Multiple outcomes: It was widely recognised that evidence on the effectiveness of interventions treating a range

of different outcomes (e.g. PTSD, depression, anxiety or alcohol disorder) was required given the variety of

disorders commonly observed with crisis-affected populations, the high levels of co-morbidity, and the greater

cost-effectiveness of treating multiple disorders.

• Severe disorders: There remains a clear need to strengthen the evidence-base of common mental disorders, but

in addition there is a need for a much stronger evidence-base on treating severe mental disorders (e.g. psychosis,

schizophrenia, severe depression) given their increased burden and that they commonly take up the majority of

clinic load (albeit context specific).  It was noted that while the efficacy of some interventions for severe disorders

is well proven from more stable settings (e.g. use of specific drugs), the broader effectiveness of such

interventions in emergency settings has not been proven. In addition, the use of supplementary psychosocial

interventions for severe disorders has not been adequately tested or proven (e.g. the use of anti-stigma

campaigns in communities, community-based rehabilitation and inclusion approaches). 

• Functioning: The need for more measurement of functioning as an outcome for mental health interventions was

frequently noted. The additional need to ensure that functioning measures were culturally appropriate was also

raised. 

• Substance misuse: The need for further research on interventions addressing harmful alcohol use and drug taking

was frequently raised, including brief interventions.

• Determinants of mental health: given that humanitarian settings are often chronic, it is key that interventions

also address the ongoing determinants of mental health (e.g. violence against women and children, socio-

economic adversity, social exclusion). These interventions are popular in practice, but have not been rigorously

evaluated.

133



4.5.2.4 Study designs to be used

• Randomised control trials (RCTs): Despite the obvious challenges of conducting RCTs in humanitarian settings,

the need for RCTs was widely recognised, but also that RCTs (and other study designs such as quasi-experimental

designs with comparison groups) should collect data over a much longer period than has previously been the case

in order to be able to track longer-term intervention effects (where ethically appropriate). 

• Mixed-methods studies: The need for combined quantitative and qualitative studies was commonly reported. For

example, to better understand local explanations for mental health disorders and causes, issues of access, the

cultural acceptability and appropriateness of interventions and their implementation, and study measures. 

• Greater use of routine data: Greater analysis and publication of high quality routine facility-based data on mental

disorder outcomes over time, including the use of clinical audit data and also case-study approaches to observe

treatment effects and review service delivery models. This includes incorporating mental health in routine

surveillance systems as soon as possible in humanitarian crises.

• Feasibility studies:  The need for greater evidence on feasibility of interventions was frequently raised,

particularly in comparing different interventions (e.g. by being linked to an RCT) and in scaling-up interventions

and for task-shifting interventions. Aspects of feasibility should include economic (see below), social and cultural

(e.g. how acceptable), political, technical and operational.

• Economic studies: There was a widely expressed need for more studies on economic aspects of interventions, in

particular for cost-effectiveness analysis to be included in intervention studies. Other research related to the need

to understand the overall economic costs and benefits in interventions involving scaling-up services through the

health system. Gaining a better understanding of the economic costs of poor mental health (and subsequent

potential gains through improved mental health) was also highlighted. 

4.5.2.5 Particular study populations of interest

• Children and adolescents: The need for evidence on interventions for child mental health, behavioural problems

and development was raised, including the use of brief family interventions, peer education, and appropriate

community mechanism and resources. 

• Older populations: Particular evidence on interventions addressing dementia and old age problems. 

• Survivors of sexual and other forms of gender-based violence: For example, evidence on the effectiveness of

mental health interventions for survivors of sexual and gender-based violence (e.g. intimate partner violence);

evidence on interventions to reduce anger and violence among men. 

4.5.2.6 Key ethical issues:

• Adverse effects: More evidence is required on the adverse effects of mental health interventions. For example,

culturally insensitive interventions; lack of sustainability; poor or (unintentionally) abusive practice due to limited

training, capacity, monitoring and supervision.

• Independent RCTs: There is a need for more independently led trials, rather than being led by proponents of the

particular mental health intervention being trailed.

• Quality: There is a need to improve the quality of research in order to ensure its appropriateness, and the

accuracy, validity and reliability of results of the interventions.
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4.5.3 Recommendations for future research

• Evidence is required on effectiveness and feasibility of scaling-up low intensity and low cost psychological

interventions. 

• Substantially more evidence is required on the effectiveness of psychosocial interventions. 

• Evidence on the effectiveness of group-based interventions as well as interventions for individuals. 

• Effectiveness of interventions using parents, peers, natural support systems, and schools. 

• Evidence on the use of inter-sectoral approaches (e.g. nutrition, protection, education). 

• Evidence on using a modular transdiagnostic approach to treating mental disorders, including multiple disorders. 

• Evidence on the effectiveness and feasibility of e-mental health interventions.

• Evidence on the effectiveness and feasibility of training interventions.

• The effectiveness of interventions that address common issues underlying multiple disorders.

• Effectiveness of different training methods.

• Evidence on the effectiveness of treating common mental disorders but also severe mental disorders, drug and

harmful alcohol use, and having a focus on functioning as a key outcome. 

• Evidence from RCTs and quasi experiemental studies is required. However, use of other study designs is of value,

including the use routine clinical outcome data. More evidence using mixed methods is required to improve

acceptability and appropriateness of interventions and associated research.

• Substantially more evidence is required on the feasibility of rolling out interventions into practice settings,

particularly economic feasibility and cost-effectiveness of interventions. 

• Evidence is particularly required for interventions that focus on the needs of children, adolescents, older

populations and survivors of sexual and other forms of gender-based violence.

• Greater evidence on potentially harmful effects of mental health interventions is required. 

• The quality of research needs to improve in order to ensure valid and reliable results.
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4.6 Non-communicable disease
4.6.1 Systematic review

• The search strategy captured a total of 6107 papers. The vast majority did not discuss humanitarian crises, did not

consider the impact of an intervention, or were related to injuries. Eight studies met the inclusion criteria.

• The 8 studies were published between 1997 and 2014, with 6 of 8 published within the past five years. 

• Seven of the studies were with populations affected by armed conflict, and 1 study was with a population affected

by an earthquake.

• The studies were conducted in Jordan (N=4), Turkey, Afghanistan, Georgia, and India.

• Five studies used cohort studies, 1 a case series design, 1 an interrupted time series design, and 1 was an RCT.

Most papers were moderate or weak in quality

• NCD outcomes addressed were heart failure, hypertension, diabetes, chronic kidney disease, arthritis, and

thalassaemia. 

• Interventions featuring disease-management protocols and/or cohort monitoring (particularly use of electronic

patient records) demonstrated the strongest evidence of effectiveness.  

• No studies examined intervention costs.

• There were no studies on NCD prevention activities. 

• Further details on the 8 studies are provided in Table 17, including data on the outcomes from the interventions.
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Summary
Considering the global burden of NCDs, this review found a dearth of evidence on interventions against the most

prevalent NCDs of cardiovascular/pulmonary disease and cancer. Additionally, nearly all of these studies were

conducted in the Middle East. This could be due to prolific disease-specific groups concentrated in these areas, but

geographic over-representation is a lesser concern than the absence of evidence on the majority of NCDs in these

settings and populations. Thus, high quality studies are required on NCD interventions in humanitarian crises

settings in order to be able to demonstrate a significant improvement in health outcomes as a result of the delivery

of NCD interventions in complex emergency settings. However, there is substantial evidence on the effectiveness of

NCD interventions in stable and development contexts as argued by Ebrahim et al. (2013) with numerous reviews

available in the literature (e.g. Araujo et al. 2007, Djulbegovic et al., 2010, Saquibe et al., 2013).

4.6.2 Expert interviews
Key findings from the expert interviews were as follows:

• There was some consensus that NCDs in humanitarian crises were not generally seen as a priority for intervention,

nor for research. It was therefore felt that one of the priorities for NCDs should be to make their case as an

important public health issue during humanitarian crises.

• Another priority evidence gap that emerged was around protocols, guidelines and frameworks for NCDs that could

be translated to different crisis scenarios. One specific gap cited was in the inclusion of NCDs in the basic package

of health care for humanitarian crises.

• There was a sense that knowledge already exists around what interventions are effective for NCDs but that there

was a gap in knowledge around implementation. One expert thought that improvements had been made in

effective delivery mechanisms, citing the case of Haiti. However, this review did not uncover any studies from

Haiti.

• Acute conditions, such as kidney injury or complications of NCDs were seen to take precedence. NCDs, in

particular hypertension and diabetes, are increasing problems pre-crisis and it was thought that evidence should

expand to cover these more diverse health needs.

• Data collection was seen as a barrier to developing evidence in crisis settings. Assessments of health needs were

reliant on verbal accounts of current needs. Conflict zones bore additional problems since it was difficult to

continue data collection while working in dangerous conditions, which called the accuracy of data into question.

Also, information on resource and infrastructure are often classified in these settings.

• Ethical approval was cited as a common obstacle to research in crisis settings.

• Experts proposed that a pre-conflict understanding of NCD needs would assist the understanding of the

interventions needed in an emergency. Before and after study designs were recommended, in particular to

understand how best to ensure continuity of care and reduction of complications.

• There was considered to be a lack of follow up of NCD interventions. Longitudinal study designs were

recommended.

• There was felt to be a lack of consideration of older people during crises, who are disproportionately affected by

NCDs. Age stratification of these older age groups was therefore recommended.

• Several experts highlighted the problem of lack of essential drugs for NCDs in emergency kits. 

• Suggestions were made for the development of guidelines and standards centred on sharing learning from other

chronic diseases such as HIV/AIDS and tuberculosis. 
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4.6.3 Recommendations for future research
Indicators, standards, and guidelines

• The key priority for NCD research is in the development and testing of standards and guidelines for the delivery of

NCD care in crisis settings. 

• The evidence base would benefit from an understanding of how current practice varies from new recommended

standards and guidelines, in order to develop recommendations for implementation.

Study design

• Attention should be paid to producing higher quality evidence. The evidence base would benefit from before and

after, or, longitudinal study designs, with careful consideration of feasibility and cost, bearing in mind the

movement of affected populations. 

• There is a need for sex and age disaggregated data of the pre-crisis situation.

Delivery of health interventions

• Improvements to the effectiveness of delivery of NCD interventions during crises could be achieved by working

with specialists in other health areas. For example, addressing nutritional standards, particularly in camp situations

where support is likely to be longer term, would play an important role in the prevention of NCDs.

• Of high priority is identification and inclusion of essential drugs for NCDs into emergency kits and the subsequent

evaluation of the basic package of care for humanitarian crises.

Context

• There is a lack of evidence beyond the Middle East region, despite a high prevalence of NCDs in Asia and

increasing prevalence in other regions. 
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4.7 Injury and physical rehabilitation
4.7.1 Systematic review

• The combined search strategies captured a large number of peer-reviewed articles broadly related to injury and

rehabilitation (n=4798). Following full review, a combined total of 47 articles met the inclusion criteria, and were

related to injury and rehabilitation-related public health interventions in humanitarian crises. 

• A small number of papers (n=18) evaluated health outcomes and quoted some form of significance test (category A). 

• 29 articles described health outcomes following surgical, medical, and rehabilitative interventions, but did not

draw a statistical association between the intervention and the stated outcome (category B). 

• Each paper was quality-assessed using an adaptation based on the STROBE criteria for observational studies. Only

4% (n=2) papers were of high quality. No papers met the full STROBE criteria as sample size calculations were

often absent. 

• Both the quantity and quality of papers increased over the course of the last 23 years. 57% (n=27) of the papers

in this study were published between 2000 and 2013. 81% (n=38) of the higher quality studies were published

between 2000 and 2013 (Figure 21).

• The majority of studies were cross-sectional in design (n=30; 64%), followed by uncontrolled longitudinal studies

(n=11; 23%). A single economic study investigated the cost-effectiveness of short-term orthopaedic missions in

relief and elective contexts. Five studies were non-random trials.

• The majority of studies were based on injuries seen in Asia (n=16; 34%). Ten of the Asian studies (63%) were

specifically related to the 2008 Wenchuan Earthquake, Central China. The second most studied region was Eastern

Europe, with 14 studies (30%). All of these studies related to conflict in the Former Yugoslavia in the 1990s. See

Figure 22.
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Figure 21: Quantity and quality of injury rehabilitation publications over time 1980-2013



• 62% (n=29) of the studies were conducted in conflict settings, or with patients who had suffered conflict-related

injuries. 

• The majority of papers reviewed or collected data from the acute phase of a crisis (n=39; 83%). A small number of

papers looked at health outcomes in the early recovery and stabilisation phases (n=4 and n=4 respectively).  No

papers were identified that examined the relationship between preparedness and health outcomes (See Figure 23).
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• 98% of the papers described interventions for the general population (n=46). 

• The majority of the papers were set in a mixed urban-rural environment (n=34; 72%). Four papers focused

specifically on urban areas, while a further 9 papers focused on rural settings.

• The majority of the papers examined a range of orthopoedic injuries (n=15; 32%), of which the repair of fractures

featured prominently (Figure 24).

• Twenty-two of the fourty seven studies described a range of surgical interventions (47%). Six papers looked at

surgical external and internal fixation techniques in particular (13%). This type of operation was the focal point of

published research more frequently than any other complex surgical technique. Nine papers described different

forms of renal therapy, and / or fasciotomy (19%). A further four papers looked at health outcomes following limb

amputation specifically (9%), while four papers evaluated different forms of rehabilitation (9%) (Figure 25).
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 Figure 24: Health outcomes measured by injury rehabilitation studies



Summary
Injury and rehabilitation is characterised by a strong focus on surgery and medical care. The rehabilitation aspect of

the area has been limitedly documented by researchers. The number of publications significantly increased during

the period 2000 and 2013, which may indicate a growing interest from researchers and implementers to conduct

research in humanitarian crises. However, as confirmed by a recent review (Nickerson et al., 2012), the quality of the

studies remains quite low and further improvement could be made by diversifying the type of study designs by

introducing more RCTs in this field of investigation. One has to mention that a large volume of evidence from more

stable settings can be analysed (e.g. van Middendorp et al., 2013, Koea et al. 2014, Iemmi et al., 2014)

4.7.2 Expert interviews

• Evidence for rehabilitation-related interventions is particularly limited and currently there are no major research

initiatives in this field.

• Research related to injury and rehabilitation is limited among operational NGOs and is rarely integrated into

programmes.

• Patients suffering from physical injury, and requiring rehabilitation, need continued care and follow up; in this

sense management is comparable to that of non-communicable diseases. As such, it is crucial that local service

providers are able to maintain the services delivered during the emergency phase. This has been challenging in a

number of different contexts.

• Experience of armed conflict – specifically civil war – in middle-income countries has forced practitioners to adapt

their standards and model for interventions: the technologies used were upgraded, competency within the local

health system was better harnessed, and it was possible to import materials.

• Many of the studies were conducted by surgeons, and are based on their experiences during crises.
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• Research related to injury and rehabilitation has largely focused on the clinical and technical aspects of an

intervention, as practitioners wanted to test different protocols and technologies.

• The progress made with new technologies means that research can now focus on under-researched aspects of

crisis interventions, such as service delivery and health systems. Several guidelines are available on surgery and

orthopaedics. At the individual level, professionals know what services they have to deliver. The challenge remains

with whom to work, how to integrate rehabilitation into the general health system, and how to integrate local

services when establishing an acute intervention.

• Research also focused on demonstrating that people with disabilities should not be excluded from mainstream

services offered by humanitarian organisations. Physical and communication obstacles experienced by people

with disabilities during the acute emergency phase create barriers to access to services. However, the complexity

of this situation has not been fully explored.

• The aftermath of the 2010 Haitian earthquake required extensive surgical and rehabilitative interventions. The

scale of the interventions and the difficulties met by operational actors generated new questions related to the

capacity of humanitarian organisations to intervene in such contexts. 

4.7.3 Recommendations for future research

Study design

• More evidence is needed on the effectiveness and cost-effectiveness of rehabilitative interventions. More before

and after studies are needed to assess the impact of interventions.

• There is a need for more high quality, methodologically robust, evidence and studies that assess long-term health

outcomes. While there is a reasonable quantity of evidence related to injury, much of this evidence is low quality,

cross-sectional in nature, and conducted by clinical practitioners. 

• Follow-up studies would enable better assessment of long-term health outcomes, functionality, and quality of life

(e.g. standardised assessment forms for physical function as well as environmental factors in disaster victims to

enable comparative research). In particular, there is a lack of high-quality evidence related to the effect of

rehabilitative interventions on physical disabilities. 

• More research is needed to better understand the mechanisms that enable a continuum of care as programmes

transition from the acute to the longer term, development phase.  

Indicators, standards, and guidelines

• Research is needed to develop appropriate quality standards and measurements of service performance.

Context

• More research should be conducted during crises in Africa and the Americas in order to develop and evidence

base for context-specific interventions.

• More evidence must be collected following natural disasters, as illustrated by the response to the 2010 Haitian

Earthquake.

• More evidence must be collected related to physical rehabilitation in refugee camp contexts.

• More studies are needed that evaluate interventions in the preparedness phase, and the subsequent impact they

have on health outcomes.

Delivery of health interventions

• More research is needed on how to integrate rehabilitation into the general health system, and how to integrate

local services in the delivery of humanitarian health interventions.

• More research is needed to understand the complexity of mainstreaming disability into humanitarian health

interventions.

157



References (A and B categories): Injury and physical rehabilitation

1. Amirjamshidi, A., K. Abbassioun, and H. Rahmat, Minimal debridement or simple wound closure as the only

surgical treatment in war victims with low-velocity penetrating head injuries. Indications and management

protocol based upon more than 8 years follow-up of 99 cases from Iran-Iraq conflict. Surgical Neurology, 2003.

60(2): p. 105-10; discussion 110-1.

2. Atef MR, et al. Acute renal failure in earthquake victims in Iran: epidemiology and management. Quarterly

Journal of Medicine, 1994. 87: p. 35-40. 

3. Bazardzanovic, M., et al., Craniocerebral injuries in combat soldiers treated at the Sapna war hospital, Bosnia and

Herzegovina. Croatian Medical Journal, 1998. 39(4): p. 446-9.

4. Bumbasirevic, M., et al., War-related infected tibial nonunion with bone and soft-tissue loss treated with bone

transport using the Ilizarov method. Archives of Orthopaedic & Trauma Surgery, 2010. 130(6): p. 739-49.

5. Chen, E., et al., Management of gas gangrene in Wenchuan earthquake victims. Journal of Huazhong University

of Science and Technology. Medical Sciences, 2011. 31(1): p. 83-7.

6. de Wind, C.M., War injuries treated under primitive circumstances: experiences in an Ugandan mission hospital.

Annals of the Royal College of Surgeons of England, 1987. 69(5): p. 193-5.

7. Dedic, S.D., M. Budalica, and M. Bazardzanovic, Treatment of penetrating chest injuries during the 1992-1995

war in Bosnia and Herzegovina. Croatian Medical Journal, 1998. 39(4): p. 442-445.

8. Dubravko, H., et al., External fixation in war trauma management of the extremities--experience from the war in

Croatia. Journal of Trauma-Injury Infection & Critical Care, 1994. 37(5): p. 831-4.

9. Ebrahimzadeh, M.H. and M.T. Rajabi, Long-term outcomes of patients undergoing war-related amputations of the

foot and ankle. Journal of Foot & Ankle Surgery, 2007. 46(6): p. 429-33.

10. Fakri, R.M., et al., Reconstruction of nonunion tibial fractures in war-wounded Iraqi civilians, 2006-2008: better

late than never. Journal of Orthopaedic Trauma, 2012. 26(7): p. e76-82.

11. Gosselin, R.A., G. Gialamas, and D.M. Atkin, Comparing the cost-effectiveness of short orthopedic missions in

elective and relief situations in developing countries. World Journal of Surgery, 2011. 35(5): p. 951-5.

12. Gosselin, R.A., et al., Outcome of arterial repairs in 23 consecutive patients at the ICRC-Peshawar hospital for

war wounded. Journal of Trauma-Injury Infection & Critical Care, 1993. 34(3): p. 373-6.

13. Gousheh, J., The treatment of war injuries of the brachial plexus. Journal of Hand Surgery - American Volume,

1995. 20(3 Pt 2): p. S68-76.

14. Hammer, R.R., et al., Simplified external fixation for primary management of severe musculoskeletal injuries

under war and peace time conditions. Journal of Orthopaedic Trauma, 1996. 10(8): p. 545-54.

15. Has, B., et al., Minimal fixation in the treatment of open hand and foot bone fractures caused by explosive

devices: case series. Croatian Medical Journal, 2001. 42(6): p. 630-3.

16. Hudolin, T. and I. Hudolin, The role of primary repair for colonic injuries in wartime. British Journal of Surgery,

2005. 92(5): p. 643-7.

17. Jevtic, M., et al., Treatment of wounded in the combat zone. Journal of Trauma-Injury Infection & Critical Care,

1996. 40(3 Suppl): p. S173-6.

18. Jiang, J., et al., Lessons learnt from the Wenchuan earthquake: Performance evaluation of treatment of critical

injuries in hardest-hit areas. Journal of Evidence-based Medicine, 2012. 5(3): p. 114-123.

19. Leininger, B.E., et al., Experience with wound VAC and delayed primary closure of contaminated soft tissue

injuries in Iraq. Journal of Trauma-Injury Infection & Critical Care, 2006. 61(5): p. 1207-11.

20. Li, C.-y., et al., Continuous renal replacement therapy and blood transfusions in treating patients with crush

syndrome: 8 Case studies from the Wenchuan earthquake. Transfusion & Apheresis Science, 2011. 45(3): p.

257-60.

158



21. Li, W., et al., Management of severe crush injury in a front-line tent ICU after 2008 Wenchuan earthquake in

China: an experience with 32 cases. Critical Care (London, England), 2009. 13(6): p. R178.

22. Li, Y., et al., Evaluation of functional outcomes of physical rehabilitation and medical complications in spinal

cord injury victims of the Sichuan earthquake. Journal of Rehabilitation Medicine, 2012. 44: p. 534-540.

23. Liu, L., et al., The use of external fixation combined with vacuum sealing drainage to treat open comminuted

fractures of tibia in the Wenchuan earthquake. International Orthopaedics, 2012. 36(7): p. 1441-7.

24. Liu, L., et al., Treatment for 332 cases of lower leg fracture in "5.12" Wenchuan earthquake. Chinese Journal of

Traumatology - English Edition, 2010. 13(1): p. 10-14.

25. Lovric, Z., et al., War injuries of major extremity vessels. Journal of Trauma-Injury Infection & Critical Care, 1994.

36(2): p. 248-51.

26. Marcikic, M., A. Melada, and R. Kovacevic, Management of war penetrating craniocerebral injuries during the war

in Croatia. Injury, 1998. 29(8): p. 613-8.

27. Moreels, R., et al., Wartime colon injuries: Primary repair or colostomy? Journal of the Royal Society of Medicine,

1994. 87(5): p. 265-267.

28. Motamedi, M.H., et al., Rehabilitation of war-injured patients with implants: analysis of 442 implants placed

during a 6-year period. Journal of Oral & Maxillofacial Surgery, 1999. 57(8): p. 907-13; discussion 914-5.

29. Mulvey, J.M., A.A. Qadri, and M.A. Maqsood, Earthquake injuries and the use of ketamine for surgical procedures:

The Kashmir experience. Anaesthesia and Intensive Care, 2006. 34(4): p. 489-494.

30. Natafi I., et al., Suggested guidelines for treatment of acute renal failure in earthquake victims. Renal Failure,

1997. 19(5): P. 655-664. 

31. Nikolic, D., et al., Missile injuries of the knee joint. Injury, 2000. 31(5): p. 317-24.

32. Ozturk S, et al. The effect of the type of membrane on intradialytic complications and mortality in crush

syndrom. Renal Failure, 2009. 31. p: 655-61. 

33. Rautio, J. and P. Paavolainen, Delayed treatment of complicated fractures in war wounded. Injury, 1987. 18(4): p.

238-40.

34. Roostar, L., Treatment plan used for vascular injuries in the Afghanistan war. Cardiovascular Surgery, 1995. 3(1):

p. 42-5.

35. Roy, N., et al., Surgical and psychosocial outcomes in the rural injured--a follow-up study of the 2001

earthquake victims. Injury, 2005. 36(8): p. 927-34.

36. Safari, S., et al., Outcomes of fasciotomy in patients with crush-induced acute kidney injury after bam

earthquake. Iranian journal of Kidney Diseases, 2011. 5(1): p. 25-28.

37. Sagheb MM., et al. Effect of fluid therapy on prevention of acute renal failure in Bam Earthquake crush victims.

Renal Failure, 2008. 30: p. 831-35. 

38. Sever, M.S., et al., Treatment modalities and outcome of the renal victims of the Marmara earthquake. Nephron,

2002. 92(1): p. 64-71.

39. Splavski, B., et al., Early management of war missile spine and spinal cord injuries: experience with 21 cases.

Injury, 1996. 27(10): p. 699-702.

40. Sprem, N., S. Branica, and K. Dawidowsky, Tympanoplasty after war blast lesions of the eardrum: retrospective

study. Croatian Medical Journal, 2001. 42(6): p. 642-5.

41. Stanec, Z., et al., The management of war wounds to the extremities. Scandinavian Journal of Plastic &

Reconstructive Surgery & Hand Surgery, 1994. 28(1): p. 39-44.

42. Strada, G., et al., Large bowel perforations in war surgery: one-stage treatment in a field hospital. International

Journal of Colorectal Disease, 1993. 8(4): p. 213-6.

159



43. Tajsic, N.B. and H. Husum, Reconstructive surgery including free flap transfers can be performed in low-resource

settings: experiences from a wartime scenario. Journal of Trauma-Injury Infection & Critical Care, 2008. 65(6): p.

1463-7.

44. Xiao, M., et al., Factors affecting functional outcome of Sichuan-earthquake survivors with tibial shaft fractures: a

follow-up study. Journal of Rehabilitation Medicine, 2011. 43(6): p. 515-20.

45. Zangana, A.M., Penetrating liver war injury: a report on 676 cases, after Baghdad invasion and Iraqi civilian war

April 2003. Advances in Medical and Dental Sciences, 2007. 1(1): p. 10-14.

46. Zhang, X., et al., Functional outcomes and health-related quality of life in fracture victims 27 months after the

Sichuan earthquake. Journal of Rehabilitation Medicine, 2012. 44(3): p. 206-9.

47. Zhang, X., et al., The NHV Rehabilitation Services Program Improves Long-Term Physical Functioning in Survivors

of the 2008 Sichuan Earthquake: A Longitudinal Quasi Experiment. PLoS ONE, 2013. 8(1).

Exemples of other systematic reviews in Injury and Rehabilitation

1. van Middendorp, J. J., et al. (2013). "The effects of the timing of spinal surgery after traumatic spinal cord injury:

a systematic review and meta-analysis." J Neurotrauma 30(21): 1781-1794.

2. Koea, J. B., et al. (2014). "Provision of acute general surgery: A systematic review of models of care." Journal of

Trauma and Acute Care Surgery 76(1): 219-225 210.1097/TA.1090b1013e3182a92481.

3. Iemmi, V., et al., (2014). Community-based rehabilitation for people with physical and mental disabilities in low

and middle income countries. London, LSHTM, 3iE.

160



161

Ta
bl

e 
18

. I
nj

ur
y 

an
d 

Ph
ys

ic
al

 R
eh

ab
il

it
at

io
n 

In
te

rv
en

ti
on

 S
tu

di
es

 in
 H

um
an

it
ar

ia
n 

C
ri

si
s 

Se
tt

in
gs

, 1
98

0 
– 

20
14

St
ud

y 
au

th
or

Ye
ar

 
St

ud
y 

co
un

tr
y

Se
tt

in
g 

H
um

an
it

ar
ia

n 
cr

is
is

 ty
pe

C
ri

si
s 

st
ag

e
H

ea
lt

h 
ou

tc
om

e(
s)

Ty
pe

(s
) o

f 
he

al
th

 
in

te
rv

en
ti

on
St

ud
y 

de
si

gn
Ev

id
en

ce
ca

te
go

ry

A
m

ir
ja

m
sh

id
i

20
03

Ir
an

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

Lo
w

 v
el

oc
it

y 
pe

ne
tr

at
in

g
he

ad
 in

ju
ri

es
M

in
im

al
 w

ou
nd

 d
eb

ri
de

m
en

t
(s

ut
ur

e,
 re

fe
rr

al
)

Co
ho

rt
B

A
te

f 
19

93
Ir

an
U

rb
an

 &
ru

ra
l

N
at

ur
al

 D
is

as
te

r
A

cu
te

 c
ri

si
s

Ra
ng

e 
of

 p
hy

si
ca

l i
nj

ur
ie

s,
ac

ut
e 

re
na

l f
ai

lu
re

 
In

te
ns

iv
e 

m
ed

ic
al

m
an

ag
em

en
t (

hy
dr

at
io

n,
re

gu
la

r 
re

vi
ew

,
ha

em
od

ila
ly

si
s)

 

N
on

-R
an

do
m

Tr
ia

l
A

Ba
za

rd
za

no
vi

c 
19

98
Bo

sn
ia

 a
nd

H
er

ze
go

vi
na

Ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

C
ra

ni
oc

er
eb

ra
l i

nj
ur

ie
s

A
pp

lic
at

io
n 

of
 fi

rs
t a

id
 

an
d 

m
ed

ic
al

 c
ar

e
(e

xp
lo

ra
ti

on
 o

f 
w

ou
nd

s,
tr

ea
tm

en
t, 

an
ti

bi
ot

ic
)

C
ro

ss
-

Se
ct

io
na

l
B

Bu
m

ba
si

re
vi

c
20

10
Se

rb
ia

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

In
fe

ct
ed

 ti
bi

al
 n

on
un

io
n

af
te

r 
op

en
 f

ra
ct

ur
es

(r
ef

ra
ct

ur
e,

 in
fe

ct
io

n,
 n

ee
d

fo
r 

am
pu

ta
ti

on
)

Ra
di

ca
l b

on
y 

an
d 

so
ft

 ti
ss

ue
re

se
ct

io
n 

an
d 

bo
ne

 tr
an

sp
or

t
- I

liz
a 

te
ch

ni
qu

e

Co
ho

rt
B

C
he

n
20

11
C

hi
na

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
G

as
 g

an
gr

en
e 

in
fe

ct
io

n 
Su

rg
ic

al
 tr

ea
tm

en
t,

qu
ar

an
ti

ne
 a

nt
ib

io
ti

cs
Co

ho
rt

B

D
e 

W
in

d
19

87
U

ga
nd

a
U

rb
an

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
M

is
si

le
 in

ju
ri

es
 (h

ea
lin

g,
di

sa
bi

lit
y,

 u
ni

on
 o

f 
fr

ac
tu

re
s)

Su
rg

ic
al

 p
ro

ce
du

re
s 

in
 a

re
so

ur
ce

 li
m

it
ed

 s
et

ti
ng

Co
ho

rt
B

D
ed

ia
e

19
98

Bo
sn

ia
 &

H
er

ze
go

vi
na

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

Pe
ne

tr
at

in
g 

ch
es

t i
nj

ur
ie

s
(i

nf
ec

ti
on

, m
or

ta
lit

y)
Th

or
ac

ot
om

y,
 c

on
se

rv
at

iv
e

tr
ea

tm
en

t (
th

or
ac

os
to

m
y

an
d/

or
 th

or
ac

oc
en

te
si

s)

C
ro

ss
-

Se
ct

io
na

l
A

D
ub

ra
vk

o
19

94
C

ro
at

ia
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Fr

ac
tu

re
 o

f 
th

e 
ex

tr
em

it
ie

s
(c

om
pl

ic
at

io
ns

, h
ea

lin
g)

Ex
te

rn
al

 fi
xa

ti
on

C
ro

ss
-

Se
ct

io
na

l
B

Eb
ra

hi
m

za
de

h 
20

07
Ir

an
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

St
ab

ili
sa

ti
on

Lo
w

er
 e

xt
re

m
it

y 
in

ju
ri

es
(p

ai
n,

 e
m

pl
oy

m
en

t,
ps

yc
ho

lo
gi

ca
l p

ro
bl

em
s)

Fo
ot

 /
 a

nk
le

 a
m

pu
ta

ti
on

 
Co

ho
rt

B

Fa
kr

i
20

12
Jo

rd
an

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

In
fe

ct
ed

 a
nd

 n
on

-i
nf

ec
te

d
ti

bi
al

 n
on

-u
ni

on
 (r

ec
ur

re
nc

e
of

 in
fe

ct
io

n,
 re

ad
m

is
si

on
,

no
n-

un
io

n,
 m

or
ta

lit
y)

A
m

pu
ta

ti
on

 a
nd

 /
 o

r
re

co
ns

tr
uc

ti
on

Co
ho

rt
A



162

St
ud

y 
au

th
or

Ye
ar

 
St

ud
y 

co
un

tr
y

Se
tt

in
g 

H
um

an
it

ar
ia

n 
cr

is
is

 ty
pe

C
ri

si
s 

st
ag

e
H

ea
lt

h 
ou

tc
om

e(
s)

Ty
pe

(s
) o

f 
he

al
th

 
in

te
rv

en
ti

on
St

ud
y 

de
si

gn
Ev

id
en

ce
ca

te
go

ry

G
os

se
lin

20
11

H
ai

ti
 &

D
om

in
ic

an
Re

pu
bl

ic

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
O

rt
ho

pa
ed

ic
 tr

au
m

a 
(D

A
LY

s
av

er
te

d)
O

rt
ho

pa
ed

ic
 s

ur
ge

ry
Ec

on
om

ic
St

ud
y

B

G
os

se
lin

19
93

Pa
ki

st
an

Ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

A
cu

te
 a

rt
er

ia
l i

nj
ur

y 
-

re
va

sc
ul

is
at

io
n

A
m

pu
ta

ti
on

 a
nd

 /
 o

r
re

va
sc

ul
at

is
at

io
n 

pr
oc

ed
ur

es
Co

ho
rt

A

G
ou

sh
eh

19
95

Ir
an

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

Br
ac

hi
al

 p
le

xu
s 

in
ju

ri
es

Su
rg

er
y 

(n
er

ve
 g

ra
ft

s 
et

c)
Co

ho
rt

B

H
am

m
er

19
96

So
m

al
ia

U
rb

an
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

M
us

cu
lo

sk
el

et
al

 in
ju

ry
 o

f
ex

tr
em

it
ie

s
U

ni
la

te
ra

l e
xt

er
na

l fi
xa

ti
on

de
vi

ce
 - 

ha
m

m
er

 e
xt

er
na

l
fix

at
io

n 
sy

st
em

 (H
EF

S)

Co
ho

rt
B

H
as

20
01

C
ro

at
ia

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

O
pe

n 
fr

ac
tu

re
s 

of
 th

e 
ha

nd
s

an
d 

fe
et

 
M

in
im

al
 fi

xa
ti

on
 m

et
ho

d
w

it
h 

Ki
rs

ch
ne

r's
 w

ir
es

C
ro

ss
-

Se
ct

io
na

l
B

H
ud

ol
in

20
05

Bo
sn

ia
 &

H
er

ze
go

vi
na

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

Pe
ne

tr
at

in
g 

co
lo

ni
c 

in
ju

ry
(c

om
pl

ic
at

io
ns

, m
or

ta
lit

y)
Pr

im
ar

y 
re

pa
ir,

 c
ol

os
to

m
y

C
ro

ss
-

Se
ct

io
na

l
B

Je
vt

ic
19

96
Bo

sn
ia

 &
H

er
ze

go
vi

na
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Ra

ng
e 

of
 p

hy
si

ca
l i

nj
ur

ie
s

Fi
rs

t a
id

 a
nd

 e
va

cu
at

io
n

C
ro

ss
-

Se
ct

io
na

l
B

Ji
an

g
20

12
C

hi
na

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
Ra

ng
e 

of
 p

hy
si

ca
l i

nj
ur

ie
s 

M
ed

ic
al

, s
ur

gi
ca

l a
nd

re
ha

bi
lit

at
io

n 
ca

re
 

C
ro

ss
-

Se
ct

io
na

l
B

Le
in

in
ge

r
20

06
Ir

aq
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Ra

ng
e 

of
 p

hy
si

ca
l i

nj
ur

ie
s 

Su
rg

er
y,

 v
ac

uu
m

-a
ss

is
te

d
su

rg
ic

al
 d

re
ss

in
gs

C
ro

ss
-

Se
ct

io
na

l
B

Li
20

12
C

hi
na

Ru
ra

l
N

at
ur

al
 D

is
as

te
r

Ea
rl

y 
re

co
ve

ry
Sp

in
al

 c
or

d 
in

ju
ri

es
 

In
st

it
ut

io
na

l r
eh

ab
ili

ta
ti

ve
pr

og
ra

m
m

e
Co

ho
rt

A

Li
20

09
C

hi
na

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
C

ru
sh

 in
ju

ri
es

 
In

te
ns

iv
e 

ca
re

 u
ni

t
(h

ae
m

od
ia

ly
si

s,
 p

ro
m

pt
m

ed
ic

al
 tr

ea
tm

en
t)

C
ro

ss
-

Se
ct

io
na

l
A

Li
20

11
C

hi
na

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
C

ru
sh

 in
ju

ri
es

Re
na

l r
ep

la
ce

m
en

t t
he

ra
py

an
d 

bl
oo

d 
tr

an
sf

us
io

n
C

ro
ss

-
Se

ct
io

na
l

A



163

St
ud

y 
au

th
or

Ye
ar

 
St

ud
y 

co
un

tr
y

Se
tt

in
g 

H
um

an
it

ar
ia

n 
cr

is
is

 ty
pe

C
ri

si
s 

st
ag

e
H

ea
lt

h 
ou

tc
om

e(
s)

Ty
pe

(s
) o

f 
he

al
th

 
in

te
rv

en
ti

on
St

ud
y 

de
si

gn
Ev

id
en

ce
ca

te
go

ry

Li
u

20
10

C
hi

na
U

rb
an

 &
ru

ra
l

N
at

ur
al

 D
is

as
te

r
A

cu
te

 c
ri

si
s

Lo
w

er
 le

g 
fr

ac
tu

re
 

O
rt

ho
pa

ed
ic

 s
ur

ge
ry

C
ro

ss
-

Se
ct

io
na

l
B

Li
u

20
12

C
hi

na
U

rb
an

 &
ru

ra
l

N
at

ur
al

 D
is

as
te

r
A

cu
te

 c
ri

si
s

Ti
bi

al
 a

nd
 fi

bu
la

r 
fr

ac
tu

re
s

Ex
te

rn
al

 fi
xa

ti
on

 a
nd

 v
ac

uu
m

se
al

in
g

Co
ho

rt
B

Lo
vr

ic
19

94
C

ro
at

ia
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
In

ju
ry

 o
f 

m
aj

or
 b

lo
od

 v
es

se
ls

of
 th

e 
ex

tr
em

it
ie

s 
Em

er
ge

nc
y 

su
rg

ic
al

tr
ea

tm
en

t (
fa

sc
io

to
m

y,
an

ti
bi

ot
ic

s)

C
ro

ss
-

Se
ct

io
na

l
B

M
ar

ci
ki

c
19

98
C

ro
at

ia
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Pe

ne
tr

at
in

g 
cr

an
io

ce
re

br
al

in
ju

ry
Su

rg
er

y 
an

d 
m

an
ag

em
en

t
Co

ho
rt

B

M
or

el
ls

19
94

C
am

bo
di

a
Ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Pe

ne
tr

at
in

g 
in

tr
ap

er
it

on
ea

l
co

lo
n 

in
ju

ri
es

 
Pr

im
ar

y 
re

pa
ir,

 c
ol

os
to

m
y

N
on

-R
an

do
m

Tr
ia

l
A

M
ot

am
ed

i
19

99
Ir

an
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

Ea
rl

y 
re

co
ve

ry
M

ax
ill

of
ac

ia
l i

nj
ur

ie
s 

Br
an

em
ar

k 
im

pl
an

t s
ys

te
m

Co
ho

rt
B

M
ul

ve
y

20
06

Pa
ki

st
an

Ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
Ra

ng
e 

of
 p

hy
si

ca
l i

nj
ur

ie
s 

A
na

es
th

es
ia

 - 
ke

ta
m

in
e

C
ro

ss
-

Se
ct

io
na

l
B

N
ad

ja
fi

19
97

Ir
an

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
A

cu
te

 re
na

l f
ai

lu
re

 
Co

m
pr

eh
en

si
ve

 d
ia

gn
os

ti
c

an
d 

tr
ea

tm
en

t p
ro

to
co

l
C

ro
ss

-
Se

ct
io

na
l

A

N
ik

ol
ic

 
20

00
Se

rb
ia

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

M
is

si
le

 in
ju

ri
es

 o
f 

th
e 

kn
ee

(c
om

pl
ic

at
io

ns
, m

or
ta

lit
y)

O
rt

ho
pa

ed
ic

 s
ur

ge
ry

, p
la

st
er

ca
st

, e
xt

er
na

l fi
xa

ti
on

Co
ho

rt
B

O
zt

ur
k

20
09

Tu
rk

ey
U

rb
an

N
at

ur
al

 D
is

as
te

r
A

cu
te

 c
ri

si
s

C
ru

sh
 in

ju
ri

es
 –

 re
na

l
m

an
if

es
ta

ti
on

s
Re

na
l r

ep
la

ce
m

en
t t

he
ra

py
(c

on
ti

nu
ou

s 
/ 

in
te

rm
it

te
nt

ha
em

od
ia

ly
si

s)

C
ro

ss
-

se
ct

io
na

l
A

Ra
ut

io
19

87
A

fg
ha

ni
st

an
Ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Co

m
pl

ic
at

ed
 f

ra
ct

ur
e

Ex
te

rn
al

 fi
xa

ti
on

, p
la

st
er

ca
st

, a
m

pu
ta

ti
on

C
ro

ss
-

Se
ct

io
na

l
B

Ro
os

ta
r

19
95

A
fg

ha
ni

st
an

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

Sa
lv

ag
ea

bl
e 

va
sc

ul
ar

 
in

ju
ri

es
 

A
m

pu
ta

ti
on

, r
ec

on
st

ru
ct

io
n

C
ro

ss
-

Se
ct

io
na

l
B

Ro
y

20
05

In
di

a
Ru

ra
l

N
at

ur
al

 D
is

as
te

r
St

ab
ili

sa
ti

on
In

ju
ry

Fi
el

d 
m

ed
ic

al
 c

ar
e 

an
d

re
ha

bi
lit

at
io

n
Co

ho
rt

B



164

St
ud

y 
au

th
or

Ye
ar

 
St

ud
y 

co
un

tr
y

Se
tt

in
g 

H
um

an
it

ar
ia

n 
cr

is
is

 ty
pe

C
ri

si
s 

st
ag

e
H

ea
lt

h 
ou

tc
om

e(
s)

Ty
pe

(s
) o

f 
he

al
th

 
in

te
rv

en
ti

on
St

ud
y 

de
si

gn
Ev

id
en

ce
ca

te
go

ry

Sa
fa

ri
20

11
Ir

an
U

rb
an

 &
ru

ra
l

N
at

ur
al

 D
is

as
te

r
A

cu
te

 c
ri

si
s

C
ru

sh
 in

ju
ri

es
Fa

sc
io

to
m

y
C

ro
ss

-
Se

ct
io

na
l

A

Sa
gh

eb
20

08
Ir

an
U

rb
an

 &
ru

ra
l

N
at

ur
al

 D
is

as
te

r
A

cu
te

 c
ri

si
s

A
cu

te
 re

na
l f

ai
lu

re
St

an
da

rd
 fl

ui
d 

th
er

ap
y 

/
va

ri
ab

le
 v

ol
um

e 
tr

ea
tm

en
t -

di
al

ys
is

C
ro

ss
-

Se
ct

io
na

l
A

Se
ve

r
20

02
Tu

rk
ey

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

A
cu

te
 c

ri
si

s
A

cu
te

 re
na

l p
ro

bl
em

s
Re

na
l r

ep
la

ce
m

en
t t

he
ra

py
C

ro
ss

-
Se

ct
io

na
l

A

Sp
la

vs
ki

 
19

96
C

ro
at

ia
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Sp

in
al

 c
or

d 
in

ju
ry

Re
co

ns
tr

uc
ti

ve
 s

ur
ge

ry
 -

la
m

in
ec

to
m

y 
an

d 
du

ra
l

re
pa

ir
 

C
ro

ss
-

Se
ct

io
na

l
B

Sp
re

m
20

01
C

ro
at

ia
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Bl

as
t i

nj
ur

y 
aff

ec
ti

ng
 th

e
ea

rd
ru

m
 

Ty
m

pa
no

pl
as

ty
 

C
ro

ss
-

Se
ct

io
na

l
A

St
an

ec
19

94
C

ro
at

ia
U

rb
an

 &
ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
Ph

ys
ic

al
 in

ju
ry

 
M

ic
ro

va
sc

ul
ar

 fl
ap

 (l
oc

al
 /

fr
ee

) r
ec

on
st

ru
ct

io
n

C
ro

ss
-

Se
ct

io
na

l
B

St
ra

da
19

93
A

fg
ha

ni
st

an
Ru

ra
l

A
rm

ed
 C

on
fl

ic
t

A
cu

te
 c

ri
si

s
La

rg
e 

bo
w

el
 in

ju
ry

 
Su

rg
ic

al
 in

te
rv

en
ti

on
 w

it
h

lim
it

ed
 fa

ci
lit

ie
s 

C
ro

ss
-

Se
ct

io
na

l
A

Ta
js

ic
20

08
Ba

lk
an

co
un

tr
y

(u
ns

pe
ci

fie
d)

Ru
ra

l
A

rm
ed

 C
on

fl
ic

t
Ea

rl
y 

re
co

ve
ry

La
nd

m
in

e 
an

d 
bl

as
t i

nj
ur

ie
s 

M
ic

ro
su

rg
ic

al
 p

os
t-

in
ju

ry
re

co
ns

tr
uc

ti
ve

 s
ur

ge
ry

 
(fl

ap
 tr

an
sf

er
s)

Co
ho

rt
B

X
ia

o
20

11
C

hi
na

U
rb

an
N

at
ur

al
 D

is
as

te
r

St
ab

ili
sa

ti
on

Ti
bi

al
 s

ha
ft

 f
ra

ct
ur

es
Re

ha
bi

lit
at

io
n 

in
te

rv
en

ti
on

Co
ho

rt
A

Za
ng

an
a

20
07

Ir
aq

U
rb

an
 &

ru
ra

l
A

rm
ed

 C
on

fl
ic

t
A

cu
te

 c
ri

si
s

Pe
ne

tr
at

in
g 

liv
er

 in
ju

ry
Em

er
ge

nc
y 

liv
er

 s
ur

ge
ry

C
ro

ss
-

Se
ct

io
na

l
B

Zh
an

g
20

11
C

hi
na

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

St
ab

ili
sa

ti
on

Bo
ne

 f
ra

ct
ur

e
Re

ha
bi

lit
at

io
n 

se
rv

ic
e

pr
og

ra
m

m
e 

(N
G

O
-H

ea
lt

h
Se

ct
or

-V
ol

un
te

er
)

N
on

-R
an

do
m

Tr
ia

l
A

Zh
an

g
20

13
C

hi
na

U
rb

an
 &

ru
ra

l
N

at
ur

al
 D

is
as

te
r

Ea
rl

y 
re

co
ve

ry
Ph

ys
ic

al
 d

is
ab

ili
ty

 
Re

ha
bi

lit
at

io
n 

se
rv

ic
e

pr
og

ra
m

m
e 

(N
G

O
-H

ea
lt

h
Se

ct
or

-V
ol

un
te

er
)

N
on

-R
an

do
m

Tr
ia

l
A



4.8 Health service delivery
4.8.1 Systematic review

• The search strategy was designed to be sensitive, and as a result captured 28,199 papers. An initial filter, removing

papers that did not discuss humanitarian crises, health service delivery or lower and middle income countries

reduced this number to 2,534 papers. The second and final filter only included studies that discussed the acute

stage of crises, the effectiveness of health service delivery and put a quantifiable figure on the effectiveness of

health services. Thirty-two papers met these inclusion criteria.

• A number of websites were reviewed for grey literature but no papers met the inclusion criteria.

• The majority of papers (28/32, 87.5%) considered only outputs of health service delivery, such as the number of

patient consultations performed. These papers were considered to be category C and since they did not evaluate

health outcomes they were not further assessed for quality. The four papers from category B (which considered

health outcomes but did not assess their statistical significance) assessed quality using the adapted STROBE quality

criteria and all four papers were assessed as being low quality. See Figure 26 for the trends of papers over time. 

• There appears to be an increasing interest in evaluating the effectiveness of health service delivery in

humanitarian crises. 69% (22/32) of papers have been published since 2000, including 3 of the 4 category B

papers (Figure 26).

• All 32 papers were of cross sectional study design. The studies assessed a single point in time rather than

following up the effectiveness of health services over a period of time, which constitutes a lower quality study

design for the evaluation of effectiveness.
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Figure 26: Quantity and quality of health service delivery studies over time



• 38% (12/32) of studies were conducted by multiple agencies. The most common type of research agency was

academic institutions (21/32, 66%). 50% (16/32) of studies were conducted by medical facilities, 13% (4/32)

were by NGOs, 9% (3/32) by the army or navy and 9% (3/32) by government agencies.

• It was not possible to identify which agency had funded the research in any of the papers reviewed.

• Research was conducted in a range of global locations (Figure 27). The most common region for study was the

Middle East (11/32, 34%), followed by Asia (8/32, 25%), Eastern Europe (5/32, 16%), the Caribbean (3/32, 9%),

Africa (2/32, 6%) and South America (1/32, 3%). One paper (3%) considered multiple countries and one paper

(3%) did not detail the countries under analysis.

• All of the studies conducted in Eastern Europe and Africa considered armed conflict. Studies conducted in the

Middle East considered equally natural disasters (5/11) and armed conflict (6/11). Studies in Asia were

predominantly about natural disasters (7/8), and all studies in South America, across multiple countries and where

the country was unknown, considered natural disasters. 

• Papers were split as to the type of humanitarian crisis researched: 56% (18/32) were of natural disasters and

44% (14/32) of armed conflict (Figure 28).

• The papers reviewed spanned a range of health settings. 25% (8/32) of papers evaluated an urban location, 28%

(9/32) evaluated a rural setting, 34% (11/32) spanned both urban and rural locations, 9% (3/32) evaluated a

camp setting, and one paper (3%) compared a rural location and a camp setting.
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• The majority of studies (72%, 23/32) evaluated the acute crisis, and a further 2 papers (6%) considered both the

acute stage and early recovery (Figure 29). 

• Papers were split between discussing health services that met all health needs (14/32, 44%) and services that

focused specifically on casualty management (14/32). Four papers (13%) tackled more specific health needs:

orthopaedic casualties and infection, paediatric services, surgery, and HIV, tuberculosis and family planning.

• The majority of papers (17/32, 53%) focused on secondary care services. Papers also focused on primary care (6/32,

19%) or looked at the interconnection between primary and secondary care (5/32, 16%), and possibly also tertiary

care (1/32, 3%). Smaller numbers of papers discussed ambulatory (2/32, 6%) and self care (1/32, 3%). See Figure 30.
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• Most papers (18/32, 56%) evaluated the effectiveness of health service delivery in terms of numbers of patients

seen or procedures performed (Figure 31). A number of other health outcomes were also evaluated, albeit by

smaller numbers of papers: mortality (4/32, 13%), outputs of a procedures, such as patient transfer or discharge

(3/32, 9%), equity (2/32, 6%), patient satisfaction (2/32, 6%), quality (1/32, 3%), security (1/32, 3%) and the

appropriateness of an assessment for locating field hospitals (1/32, 3%).

• Statistical analysis of the effectiveness of health service delivery was fairly crude. Twenty-five papers (78%)

presented numbers and/or percentages as measures of health outcomes, four papers (13%) measured mean

scores, two papers (6%) measured rates and one (3%) calculated the difference between means.

• Nine papers (28%) examined how existing health services within a country managed the crisis. Of these papers,

six focused on rescue and casualty management and three discussed the impact on general health services.

Twenty-two papers (69%) examined the implementation of temporary health services to help manage the crisis.

Of these, 12 papers discussed field hospitals, seven discussed war hospitals and three examined health services

in relief camps. One paper (3%) compared existing health services across a rural district and temporary health

services in a camp (Figure 32).

• Seventeen papers (53%) included discussion of the impact of external factors on health service delivery – these

factors were discussed, not evaluated. Common factors touched on included facilitation by the Ministry of Health,

financial assistance and the availability, or lack of, local health personnel.

• None of the papers included discussion of the impact that health service delivery had on any external factors.
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• Eight (25%) papers referenced the use of guidelines within health services. No two papers referenced the same

guidelines, however. The guidelines referred to were: WHO/PAHO essential requirements; the RAND/UCLA

appropriateness method for determining field hospital setting in an earthquake; NATO guidelines for mass

casualties; and Zung's Self-Rating Depression Scale; as well as locally produced guidelines for patient transfer,

performance appraisal and war surgery. 

4.8.2 Expert interviews

Methodologies and quality of evidence:

• Health service delivery is a cross-cutting issue common to every health topic. Most research gaps in public health

in humanitarian crises concern the mode of delivery of health interventions. However, the number of studies in

this field remains very limited.

• There has been increasing interest in research on health service delivery in humanitarian crises during the last

decade. However, the quality of many studies is questionable. There is a pressing need for introducing innovative

and robust methods to study health service delivery in humanitarian crises.

• There needs to be better use of mathematical models in assessing the (cost) effectiveness of different models of

delivery. 

Model of delivery and integration of interventions into local health services:

• Humanitarian interventions are often in parallel to the local health services which have usually been weakened by

the crisis. Many respondents mentioned the necessity of collaborating with local health services to ensure the

continuity of care after the end of the humanitarian crisis. There is, however, little evidence on the most effective

way of integrating humanitarian interventions into the local health services. There are additional research

questions related to: which interventions should be integrated? Which ones should be vertically delivered? 

• The objective of universal coverage during humanitarian crises is often accompanied with free healthcare but may

create unexpected effects (positive and negative) on local health services and has issues for sustainability and

equity of services. These aspects have nevertheless not been explored sufficiently by researchers.

• The importance of measuring the effectiveness of different models of delivery was highlighted. Comparisons

should be made between facility-based and community-based interventions as well as the delivery of

comprehensive packages of interventions compared with single interventions. This field of investigation is broad

as every health topic may have different models of delivery. 

• Packages of care are commonly promoted but need more research evidence-base for the content of packages,

costs of the package, and health benefits of packages. There is also a lack of evidence on the minimum package

that could be implemented in very acute settings and what the tradeoffs may be.

Continuity of care:

• The issue of integration is also related to the continuity of care which is a necessity in a context where chronic

diseases and NCDs are increasingly important. Studies should focus on examining health facility capacities to

deliver and financially sustain quality services after the departure of humanitarian actors.

• There is a need for much more evidence on how to develop longer-term strategies for delivering health care

(including for the health system more broadly) to move beyond the short-term approaches common to

humanitarian settings. 
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4.8.3 Recommendations for future research

• There is a strong need to improve the quantity and quality of the evidence base on health service interventions.

Existing studies predominantly measure outputs of services, rather than health outcomes, and are exclusively of

cross sectional study design.

• More research is required on different service delivery models of health care.

• More research is required on the content, delivery and health outcomes of different service delivery packages of

care.

• There was a bias in the evidence base towards the impact of temporary health services and issues of continuity

and sustainability of care need to be researched. Longitudinal study designs are needed to help capture this

information.

• There was a lack of consensus over the guidelines to be used, or even evaluated, for health service delivery.

Further studies looking specifically at this issue would enable practical suggestions for service delivery in crisis

situations.
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4.9 Health systems
4.9.1 Systematic review

• The systematic review on health systems included both quantitative and qualitative studies given the particularly

multifaceted nature of health systems. The search strategy yielded 16,997 papers, but only 56 papers met the

inclusion criteria. 

• The number of papers has been increasing with time (Figure 33), with a significant increase in papers published

from 2010 onwards. It has some predictable surges following major humanitarian crises, such as the 2004 Asian

Tsunami. Interestingly only one paper was identified as looking at the health system context of natural disasters

prior to 2004, with most papers focusing on conflicts from 1987 to 2003. 

• The majority (36/56) of the papers focused on a context of conflict, 18 focused on a natural disaster and one on a

political crisis. Of the papers on a natural disaster, 13 focused on earthquakes, five on the tsunami, three on floods

and one on a cyclone (with some papers focusing on more than one crisis). 

• The research was spread across four continents, with papers focussing on humanitarian crises in Asia (24 papers),

Africa (19 papers), Europe (13 papers) and South America (8 papers). The crisis with most papers was the conflict

in Kosovo (5 papers), followed by earthquakes and floods in Pakistan (4 papers) and conflict and tsunami in

Indonesia. 

• Two of the papers were graded as a high quality of evidence. Two papers were graded as a medium quality of

evidence. Forty-four of the papers were assessed as low quality. Eight of the papers could not be assessed as the

full paper could not be obtained. 

• The majority (48/56) of the papers focused on the general population, three papers focused on refugee

populations, one on Internally Displaced People (IDP) populations, two on health workers and two on a mixed

population (Figure 34). 

• Most of the papers (37/56) were case studies from humanitarian crises. Other papers included 14 descriptive

papers, 2 literature reviews, and 1 epidemiological community-based study.

172

Conflict

Natural Disaster

Political

19
82

19
84

19
86

19
88

19
90

19
94

19
92

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

5

4

3

2

1

0

Figure 33: Quantity of health systems studies over time, by crisis type



Health system building blocks:

• The studies on different health system building blocks are shown in Figure 35. 

• Eight papers had a focus on policy areas of leadership and governance, of which five looked at opportunities for

policy and four on impact of the crisis (one looking at both areas). 

• There were five papers with a focus on coordination, with coordination mentioned in 11 other papers. 

• There were seven papers identified with a focus on health workforce and ten papers which mentioned health

workforce. Five papers looked at the impact of crises on human resources and four papers looked at crises as

opportunities for building back better.

• A single paper had a focus on health financing, and 10 others mentioned health financing.

• Only one paper was identified with a focus on medicines, which looked at essential medicines management

following the earthquake in Pakistan. Three of the other papers had a mention of medicines.

• Eight papers had a focus on the use of Health Information Systems in response to humanitarian crises papers.

Three other papers had a mention of Health Information Systems. Most of the papers specifically looked at

disease surveillance systems.
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4.9.2 Expert interviews
4.9.2.1 Methodologies and quality of evidence:

• There has been increasing interest in health systems research in humanitarian crises. There are nevertheless many

questions about how to conduct health research in insecure and unpredictable settings. As a result, the quality of

studies is questionable and has often been rated as low. There is a pressing need for introducing innovative and

robust methods to study health systems in humanitarian crises. 

• One constraint identified by the key informants is the lack of reliable health information systems in most

developing countries before the crisis starts. Researchers have to conduct research where baseline data is often

inconsistent or missing.

4.9.2.2 Delivery and integration of interventions into local health systems:

• Humanitarian interventions are often implemented in parallel to the local health systems, which have most often

been weakened by the crisis. Many respondents mentioned the necessity of collaborating with local health

services to ensure the continuity of care after the end of the humanitarian crisis. There is however little evidence

on the most effective way of integrating humanitarian interventions into the local health system. There are

additional research questions related to: which interventions should be integrated? Which ones should be

vertically delivered? 

• The objective of universal coverage during humanitarian crises, often accompanied with free healthcare, may

create unexpected effects on local health services. These aspects have nevertheless not been explored by

researchers.

• A third aspect highlighted by respondents is the importance of measuring the effectiveness of different models of

delivery. Comparisons should be made between facility-based and community-based interventions, as well as the

delivery of comprehensive packages of interventions compared with single interventions. This field of

investigation is broad as every health topic may have a different model of delivery.

4.9.2.3 Continuity of care:

• The issue of integration is also related to the continuity of care, which, as many key informants explained, is a

necessity in a context where chronic diseases and non communicable diseases (NCDs) are increasingly important.

Studies should focus on the assessment of health systems capacities to deliver quality services after the

departure of humanitarian actors. 

4.9.2.4 The resilience of health systems:

• Research is needed to measure and predict the capacity of health systems to adapt to humanitarian crises. This

notion of resilience is related to measurement of preparedness for crises. There is limited evidence on the impact

of preparedness activities on the capacity of health systems to absorb or adjust to crises.

4.9.3 Recommendations for future research

• Whilst understanding the considerable challenges that exist when carrying out research in this area, there is a

need for more high quality evidence with regards to the health systems context of humanitarian crises.

Health system strengthening

• There is a need for much more research into some of the specific areas of the health system, particularly the

influence of health financing and access to essential medicines during humanitarian crises. 
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Resilience

• Evidence on the resilience of health systems to absorb crises and on their capacities to continue the delivery of

services (e.g. non communicable diseases) after the departure of humanitarian actors.

• There are a number of papers that focus on conflict, but the evidence is weaker for natural disasters. These include

the impact of natural disasters on the health system and opportunities arising from natural disasters for areas of

the health system.

• There is a need for further research to measure the impact crises can have on local health systems.

Integration of services

• Evidence on the effectiveness of different models of delivering health interventions during humanitarian crises:

vertical versus integrated humanitarian interventions, facility-based versus community-based interventions,

comprehensive package vs. single interventions.

Preparedness of crises

• There is a clear need for a strong evidence base on the impact of preparedness and whether stronger and better

prepared health systems have improved health outcomes following a humanitarian crisis.
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5. Results for 
Contextual Factors
5.1 Access to healthcare
5.1.1 Systematic review 

• The search strategy on contextual factors captured a large number of related peer-reviewed articles (2224), the
vast majority of which (2160) either did not discuss humanitarian crises, or did not consider the impact of access
to healthcare when looking at public health interventions during crises.

• There is only a modest body of available evidence assessing the impact of access to healthcare on the
effectiveness of health interventions during humanitarian crises (64 papers).

• There is increasing interest in the characterisation of the impact of access on healthcare interventions during
humanitarian crises, with 58/64 (91%) of all studies conducted since 1980 being published in the last decade.

• The majority of available evidence is of low to moderate quality: 18/64 (28%) of papers were from category C
evidence, 27/64 (42%) were from category B, and 19/64 (30%) were from category A. 

• All studies were observational. 32/64 (50%) of studies were descriptive in design and of these 14/32 (44%) were
comparative: half the comparative studies (7/14) compared changes during the period of a humanitarian crisis, the
other half (7/14) compared changes before and after a crisis struck.  31/64 (48%) employed a cross sectional
design and one paper (2%) was a retrospective cohort study. 

• Of the location-identified research on health access during humanitarian crises, the country most commonly
studied was Afghanistan (10/64, 16%), followed by Pakistan (8/64, 13%), Sri-Lanka (5/64, 8%), then Burma (4/64,
6%).  As a region, Africa followed Asia in being the most intensely studied, with 13/64 (20%) articles focusing on
countries including, DRC (2), Côte d’Ivoire (2), Sudan (2), Botswana (1), Guinea-Bissau (1), Kenya (1), Nigeria (1),
Sierra Leone (1) and Somalia (1).  Indeed, these countries represent some of the most violent environments to live
in during their respective times of conflict and would be expected to have been associated with reduced access to
healthcare for their populations.  Other countries studied included China (3), Colombia (3), Haiti (3), Indonesia (2),
Jordan (2), Nepal (2), Nicaragua (1), Peru (1) and Syria (1).  5/64 (8%) papers studies multiple countries.

• Evidence for the different types of humanitarian crises focused heavily on armed conflict, which constituted
53/64 (83%); 11/64 (17%) considered natural disaster, in particular earthquakes (8) and tsunamis (2).  

• Most papers (39/64, 61%) focused on the general population, 15/64 (23%) considered IDPs, and one paper
compared the general population with IDPs.  9/64 (14%) papers considered refugee populations.

• Most papers (41/64, 64%) considered both urban and rural settings, 14/64 (22%) considered only the rural
setting, and 9/64 (14%) considered only the urban environment.

• Evidence for access to healthcare during humanitarian crises focused principally on the access of end-users
(56/64, 88%).  Of these papers, 25/64 (39%) considered all aspects of access of end-users, 16/64 (25%)
considered only their physical access, 4/64 (6%) only economic access, two papers focused on the issue of non-
discrimination in healthcare access; and one on informational access.  Only 3/64 (5%) articles considered
primarily the access of health workers to provide healthcare to end-users. Of these, two papers considered their
economic access in terms of feasibility of their planned public health interventions; one paper considered their
physical access.  Finally, 5/64 (8%) papers considered access issues of both end-user and health workers together.

• Regarding the types of public health interventions, 36/64, (56%) articles studied access to existing medical
services.  18/64 (28%) articles considered access to international medical assistance or existing services
supplemented by international intervention.  The remaining articles (10/64, 16%) considered a combination of
local governmental, non-governmental or an undefined mechanism of supplementation of existing medical
services.

178



• Female reproductive health, antenatal and obstetric services together formed the health topic most studied

regarding access (12/64, 19%).  10/64 (16%) papers considered all health services in general, 8/64 (13%) papers

considered primary care and 4/64 (6%) considered mental health services.  There was also specific evidence on

access to infectious disease control: 6/64 (9%) papers studied malaria, 4/64 papers (6%) TB, and two papers

HIV/AIDS.

• Concerning the stage of crisis, 10/64 (16%) studies focused on the acute phase, 5/64 (8%) on early recovery, and

the vast majority (49/64, 77%) on chronic situations.

5.1.2 Expert Interviews
Key findings from the expert interviews were as follows:

Priority gaps in the available evidence on access to healthcare which need to be filled include:

• Real-time mapping of access to healthcare of end-users.

• Optimising healthcare access in crisis areas outside government control for both end-users and healthcare

workers.

• Health disparities arising from access inequities between resident and transiting populations within a crisis

location.

• Role of mobile phones and other digital technologies in improving health access for end-users.

• Certain populations experiencing crisis, including adolescents, the disabled, the elderly, those with chronic

disease, and prisoners or detainees.   

Issues related to the type of crisis and access to healthcare:

• Gathering evidence and study contextual factors is most difficult in the context of armed conflict and in situations

where infrastructure has suffered severe and extensive destruction, such as is typical after earthquakes.

Type of studies needed:

• Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on

contextual factors.

• The greatest source of shared knowledge likely lies within the grey literature, but the extent to which this can be

used as scientific evidence is highly variable and its usefulness would be dependent on the reputation of the

agency producing it.

• By nature, innovations aimed at systemic transformative change need to transcend evidence-based interventions

and therefore the quest for evidence must itself be carefully directed. 

Use of guidelines and standards in the study or programmatic development of access to healthcare:

• The Geneva Conventions are the most widely used standards for contextual factors.

• Other guidelines and standards which are particularly useful include: (i) government sources and statistics, (ii)

International Crisis Group (ICG) reports, (iii) existing institutional guidelines, (iv) policy statements of agencies, (v)

needs assessments of agencies, and (vi) informal peer advice.  

• Other than the Institutional Review Board (IRB) process, there are very few standardised ethical guidelines in the

field of humanitarian research and programmatic development.

There was excellent consensus on the perceived research gaps in contextual factors among the humanitarian experts

interviewed.

179



5.1.3 Recommendations for future research
General

• Given the current interest in and debate surrounding the issue of access to service provision during crises in the

humanitarian sector, more quality research needs to be done in the domain of access to healthcare during

humanitarian crises. 

Evidence needed to explore the following issues:

• Real-time mapping of access to healthcare of end-users.

• Optimising healthcare access in crisis areas outside government control for both end-users and healthcare

workers.

• Health disparities arising from access inequities between resident and transiting populations within a crisis

location.

• Role of mobile phones and other digital technologies in improving health access for end-users.

Indicators, standards and guidelines  

• In order to facilitate the generation of more relevant evidence, research into the development of standardised

methods or indicators to measure the different aspects of both end-user and health worker access to healthcare

would be most useful.

Context and populations

• Current evidence on contextual factors focuses primarily on descriptions of what types of access to healthcare are

affected during crises, and not the influence of access on the impact of public health interventions, which

therefore require greater research attention.

• Research is needed to measure the impact of access to healthcare on health interventions during natural disasters

and in the acute phase of crises. 

• Populations needing increased research include IDP and refugee populations, adolescents, the disabled, the

elderly, those with chronic disease, and prisoners, or detainees.  
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5.2 Accountability to end-users
5.2.1 Systematic review

• The search strategy on this contextual factor captured a large number of related peer-reviewed articles (3876), the

vast majority of which (3846) either did not discuss humanitarian crises or did not consider the impact of

accountability to end-users on a public health intervention during crisis.

• There is little available evidence assessing the impact of accountability to end-users on the effectiveness of health

interventions during humanitarian crises (30 papers).

• There is increasing interest in the characterisation of the impact of accountability to end-users on healthcare

interventions during humanitarian crises, with 26/30 (87%) of all studies conducted since 1980 being published

in the last decade.

• The majority of available evidence is of low to moderate quality: 12/30 (40%) of papers were from category C

evidence; 7/30 (23%) were from category B; and 11/30 (37%) were from category A.

• All studies were observational.  Half of the studies were descriptive in design and none of these were

comparative.  The other half of the studies were cross-sectional; of these, 6/15 (40%) compared changes over a

period of time during a humanitarian crisis.
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• Of the location-identified research on accountability to end-users during humanitarian crises, the most commonly

studied region was Asia (10/30, 33%) with Afghanistan and Pakistan being most studied here (three papers each),

followed by Africa (6/30, 20%). A further 12/30 (40%) papers considered multiple (more than two) different

countries across regions.

• Evidence for the different types of humanitarian crises focused primarily on armed conflict: 13/30 (43%)

considered these; 10/30 (33%) considered both armed conflict and natural disasters; and 7/30 (23%) considered

only natural disasters, in particular floods (3) and tsunamis (2).

• Most papers (20/30, 66%) focused on the general population, 6/30 (20%) considered IDPs only, 3/30 (10%)

papers considered refugee populations only, and one paper compared IDPs and refugees.  

• Most papers (17/30, 57%) considered both urban and rural settings, 12/30 (40%) considered only the rural

setting, and one paper considered only the urban environment.

• Of all the available evidence, only 2/30 (7%) studies considered all three aspects of healthcare accountability to

end-users, namely its acceptability, availability and quality. 15/30 (50%) of studies considered acceptability; of

these four considered one other aspect in addition. 12/30 (40%) of articles considered quality of healthcare; of

these six considered one other aspect in addition. 9/30 (30%) of studies considered availability; of these, six

considered one other aspect in addition.

• Regarding the types of public health interventions, 21/30 (70%) articles studied accountability of international

medical assistance agencies; of these, 7/30 (23%) considered how they interacted with local existing health

services, and 3/30 (10%) others concerned the organisation Médecins San Frontières (MSF) specifically.  6/30

(20%) further articles considered accountability to end-users of existing health services only.

• Basic, general and primary healthcare services together formed the public healthcare area most studied regarding

accountability to end-users (19/30, 63%). 5/30 (17%) papers considered the health topic of communicable

diseases, including TB (2 papers), malaria (1), HIV/AIDS (1), and cholera (1). 3/30 (10%) papers considered

obstetric services.

• Concerning the stage of crisis, 4/30 (13%) studies focused on the acute phase, 4/30 (13%) on early recovery, and

the vast majority (22/30, 73%) on chronic situations.

5.2.2 Expert Interviews
Key findings from the expert interviews were as follows: 

Priority gaps in the available evidence on accountability to end-users which need to be filled include:

• Role and methods of informed consent of end-users in crisis settings.

• Perception of end-users regarding humanitarian healthcare delivery.

• Validation of assumptions concerning end-users.

• Nexus of human rights and humanitarian public health interventions.

• Impact of the asymmetry of power between end-users and humanitarian agencies on public health interventions.

• Quality of healthcare delivered to end-users in crisis.

• Cost-benefit analyses of interventions and humanitarian health economics.

• Role and methods of behavioural change of end-users in improving the impact of humanitarian healthcare

delivery.

• Ethical guidelines for humanitarian public health policy-making. 

• Certain populations experiencing crisis, including adolescents, the disabled, the elderly, those with chronic

disease, and the LGBT community.   
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Issues related to the type of crisis and accountability to end-users:

• Gathering evidence and the study of this contextual factor is difficult and has been limited in all types of crises

largely due to a lack of consensus on appropriate measures of accountability and optimal endpoints. 

Type of studies needed:

• Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on

this contextual factor.

• The greatest source of shared knowledge likely lies within the grey literature but the extent to which this can be

used as scientific evidence is highly variable and its usefulness is seen to be dependent on the reputation of the

agency producing it.

• By nature, innovations aimed at systemic transformative change need to transcend evidence-based interventions

and therefore the quest for evidence must itself be carefully directed. 

• The most useful contribution towards the progress of this contextual factor is likely to come from debate and

consensus-building around moral, philosophical and professional considerations rather than from scientific

evidence.

Use of guidelines and standards in the study or programmatic development of accountability to end-users:

• The Sphere Project standards are the most widely used standards for this contextual factor.

• Other guidelines and standards which are particularly useful include: (i) ALNAP guidelines, (ii) CDC guidelines, (iii)

UNICEF guidelines, (iv) WHO guidelines, (v) International Crisis Group (ICG) reports, (vi) existing institutional

guidelines, (vii) policy statements of agencies, and (viii) informal peer advice.  

• Other than the Institutional Review Board (IRB) process, there are very few standardised ethical guidelines in the

field of humanitarian research and programmatic development.

There was excellent consensus on the perceived research gaps in this contextual factor among the humanitarian

experts interviewed.

5.2.3 Recommendations for future research
General:

• Accountability to end-users has become a core value in the humanitarian sector but represents an area relatively

devoid of high quality evidence and needs more research. 

• High quality comparative studies are needed to inform how accountability influences health interventions and

outcomes, in particular comparing health interventions of varying levels of accountability, and comparing different

mechanisms of healthcare accountability (e.g. international vs. purely local or domestic accountability

mechanism).

• More evidence is needed on (i)  the role and methods of informed consent of end-users in crisis settings, (ii) the

perception of end-users regarding humanitarian healthcare delivery, (iii) the asymmetry of power between end-

users and humanitarian agencies on public health interventions, (iv) the role and methods of behavioural change

of end-users in improving the impact of humanitarian healthcare delivery, and (v) mechanisms and policies which

safeguard or improve accountability to end-users during humanitarian crises.

Context:

• Current evidence on this contextual factor focuses primarily on descriptions of the different aspects of

accountability to end-users in healthcare provision during crises such as availability, acceptability, quality, but

does not assess the influence of accountability on public health interventions.

Indicators, standards and guidelines

• In order to facilitate the generation of more relevant evidence, research into the development of standardised

methods or indicators to measure the different aspects of accountability in health interventions would be most

useful.
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25.1 Health assessment methods
25.1.1 Systematic review

• The search strategy on this contextual factor captured 663 related peer-reviewed articles, the vast majority of

which (580) either did not discuss humanitarian crises or did not consider health assessment methods in such

situations.

• There is a relatively modest body of available evidence considering health assessment methods during

humanitarian crises (83 papers).

• There is increasing interest in the methodologies of assessment, evaluation and estimation of health and health-

related factors during humanitarian crises, with 63/83 (76%) of all studies conducted since 1980 being published

in the last decade.

• The majority of available evidence is of low to moderate quality: 13/83 (16%) of papers were from category C

evidence, 36/83 (43%) were from category B, and 34/83 (41%) were from category A.

• All studies were observational. 16/83 (19%) of studies were descriptive in design and of these 9/16 (56%) were

comparative.  67/83 (81%) employed a cross-sectional design and of these 13/67 (19%) were comparative. In the

comparative studies, the points of comparison included assessment methods within different settings, different

affected populations, and between different assessment methodologies themselves.

• Of the location-identified research on health assessment methods during humanitarian crises, the most commonly

studied region was Asia (29/83, 35%), followed by Africa (26/83, 31%), then the Middle East (11/83, 13%).  The

most commonly studied countries were Afghanistan and Thailand (six papers each), followed by Iraq, Pakistan,

Sudan and Uganda (five papers each).  A further 8/83 (10%) papers considered multiple (more than two) different

countries across regions.

• Evidence for the different types of humanitarian crises focused heavily on armed conflict: 60/83 (72%)

considered these; 20/83 (24%) considered natural disasters, in particular earthquakes (8) and tsunamis (4); and

3/83 (4%) considered both types of crises.

• Most papers (46/83, 55%) focused on the general population, 16/83 (19%) considered IDP, 15/83 (18%)

considered refugees, and 6/83 (7%) included more than one population type.  

• Most papers (45/83, 54%) considered both urban and rural settings, 34/83 (41%) considered only the rural

setting, and 4/83 (5%) considered only the urban environment.

• Regarding the types of public health interventions, 68/83 (82%) articles used health assessment methods for care

planning. 9/83 (11%) articles assessed health in the context of the use of existing health services. 3/83 (4%)

articles studied health assessment methods to inform aspects of disaster preparedness.

• Excess mortality and morbidity was the health topic most assessed in these studies (26/83, 31%), followed

closely by nutrition and food security (25/83, 30%). 19/83 (23%) studies assessed mental health, 8/83 (10%)

assessed basic or general health, and 3/83 (4%) focused on population estimation.
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• A large array of different health assessment methods was studied covering a range of health topics.  Within each

health topic, there was little consistency in the assessment methods used with the exception of two health topics:

nutrition and mental health. Of the nutritional assessment methods, anthropometric measurements (such as

weight-for-height in children) were almost universally used. Of the mental health assessment methods, several

assessment scales or checklists were used in more than one study: the Hopkins Symptoms Checklist was used in

five studies, and the Harvard Trauma Questionnaire, Depression Self-Rating Scale, SF-36 Health Survey and Afghan

Symptom Checklist (ASCL) were each used in two studies.

• Concerning stage of crisis, 42/83 (51%) studies focused on the acute phase, 13/83 (16%) on early recovery, and

28/83 (34%) on chronic situations.

25.1.2 Expert Interviews
Key findings from the expert interviews were as follows: 

Priority gaps in the available evidence on health assessment methods which need to be filled include:

• Mortality estimates of crisis-affected populations.

• Identification of vulnerable populations.

• Burden of chronic disease.

• Reliable direct data gathering from end-users. 

• Victim interview methodologies.

• Numbers of humanitarian workers involved in a crisis situation.

• The humanitarian system’s ‘fitness-for-purpose’ for addressing health needs in a crisis situation.

• Appropriate indicators with which to measure humanitarian contextual factors.

• Long-term impact assessment methodologies.

• Consensus-building on the interpretation of assessment tools.

• Assessment data management and security.

• Certain populations experiencing crisis, including adolescents, the disabled, the elderly, those with chronic

disease, and urban refugees. 

Issues related to the type of crisis and health assessment methods:

• Despite significant data gathering and study of this contextual factor in the acute phase of crises, the application

of available evidence in all types of crises has been limited largely due to a lack of consensus on the

interpretation of assessment tools. 

Type of studies needed:

• Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on

this contextual factor.

• The greatest source of shared knowledge likely lies within the grey literature but the extent to which this can be

used as scientific evidence is highly variable and its usefulness is seen to be dependent on the reputation of the

agency producing it.

• By nature, innovations aimed at systemic transformative change need to transcend evidence-based interventions

and therefore the quest for evidence must itself be carefully directed. 

Use of guidelines and standards in the study or programmatic development of accountability to end-users:

• Existing institutional guidelines of the agencies or organisations within which humanitarian workers operate are

the most widely used standards for this contextual factor.

• Other guidelines and standards which are particularly useful include: (i) Sphere Project standards, (ii) ALNAP

guidelines, (iii) CDC guidelines, (iv) UNICEF guidelines, (v) WHO guidelines, (vi) policy statements of agencies, and

(vii) informal peer advice.  
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• Other than the Institutional Review Board (IRB) process, there are very few standardised ethical guidelines in the

field of humanitarian research and programmatic development.

There was very good consensus on the perceived research gaps in this contextual factor among the humanitarian

experts interviewed. The areas where there was a lack of consensus were in the health assessment methods

involving (i) direct data gathering from end-users and (ii) victim interview methodologies, where only a minority of

experts believed these to be research priorities.

25.1.3Recommendations for future research

• More quality research is needed on the development, comparison, testing and validation of health assessment

methods.

• Greater research attention should therefore be given to the impact of different health assessment methodologies

on the effectiveness of public health interventions during humanitarian crises.  

• More evidence is needed in a number of areas: (i) mortality estimates of crisis-affected populations, (ii)

identification of vulnerable populations, (iii) burden of chronic diseases, and (iv) indicators with which to measure

humanitarian contextual factors.

References: Health assessment methods

1. Ager, A., et al., Child protection assessment in humanitarian emergencies: Case studies from Georgia, Gaza, Haiti

and Yemen. Child Abuse and Neglect, 2011. 35(12): p. 1045-1052.

2. Ahoua, L., et al., High mortality in an internally displaced population in Ituri, Democratic Republic of Congo,

2005: results of a rapid assessment under difficult conditions. Global public health, 2006. 1(3): p. 195-204.

3. AlDoori, W., et al., Child nutrition and armed conflicts in Iraq. Journal of Tropical Pediatrics, 1994. 40(1): p. 32-36.

4. Amowitz, L.L., M. Heisler, and V. Iacopino, A population-based assessment of women's mental health and

attitudes toward women's human rights in Afghanistan. Journal of Women's Health, 2003. 12(6): p. 577-587.

5. Andersson, N. and G. Lamothe, Clustering and meso-level variables in cross-sectional surveys: an example of

food aid during the Bosnian crisis. BMC Health Services Research, 2011. 11 Suppl 2: p. S15.

6. Article, R., et al., Rapid assessment of health needs after disasters: A systematic review. Chinese Journal of

Evidence-Based Medicine, 2011. 11(6): p. 605-612.

7. Atuyambe, L.M., et al., Land slide disaster in eastern Uganda: Rapid assessment of water, sanitation and hygiene

situation in Bulucheke camp, Bududa district. Environmental Health: A Global Access Science Source, 2011.

10(1).

8. Barath, A., Children's well-being after the war in Kosovo: Survey in 2000. Croatian Medical Journal, 2002. 43(2):

p. 199-208.

9. Bengtsson, L., et al., Improved response to disasters and outbreaks by tracking population movements with

mobile phone network data: A post-earthquake geospatial study in haiti. PLoS Medicine, 2011. 8(8).

10. Benner, M.T., et al., Reproductive health and quality of life of young Burmese refugees in Thailand. Conflict and

Health, 2010. 4: p. 5-5.

11. Bern, C., et al., Risk factors for mortality in the Bangladesh cyclone of 1991. Bulletin of the World Health

Organization, 1993. 71(1): p. 73-8.

12. Betancourt, T.S., et al., A qualitative study of mental health problems among children displaced by war in

Northern Uganda. Transcultural Psychiatry, 2009. 46(2): p. 238-256.

13. Bisimwa, B.G., et al., Efficacité des relais communautaires dans le dénombrement et la détermination des

populations vulnérables dans un contexte de malnutrition endémique et de conflit armé : Cas d'un district

sanitaire en RD Congo. Cahiers D'Études et De Recherche Francophone / Santé, 2009. 19(2): p. 81-86.

189



14. Boss, L.P., M.J. Toole, and R. Yip, Assessments of mortality, morbidity, and nutritional status in Somalia during the

1991-1992 famine: Recommendations for standardization of methods. Journal of the American Medical

Association, 1994. 272(5): p. 371-376.

15. Brown, V., et al., Rapid assessment of population size by area sampling in disaster situations. Disasters, 2001.

25(2): p. 164-171.

16. Cardozo, B.L., et al., Karenni refugees living in Thai-Burmese border camps: Traumatic experiences, mental health

outcomes, and social functioning. Social Science and Medicine, 2004. 58(12): p. 2637-2644.

17. Cheung, E., et al., An epidemic of scurvy in Afghanistan: assessment and response. Food & Nutrition Bulletin,

2003. 24(3): p. 247-55.

18. Cronin, A.A., et al., Quantifying the burden of disease associated with inadequate provision of water and

sanitation in selected sub-Saharan refugee camps. Journal of Water and Health, 2009. 7(4): p. 557-568.

19. Degomme, O. and D. Guha-Sapir, Patterns of mortality rates in Darfur conflict. Lancet, 2010. 375(9711): p. 294-

300.

20. Ertl, V., et al., Validation of a mental health assessment in an african conflict population. Psychological

Assessment, 2010. 22(2): p. 318-324.

21. Ezard, N., et al., Six rapid assessments of alcohol and other substance use in populations displaced by conflict.

Conflict and Health, 2011. 5: p. 1-1.

22. Fernando, G.A., Assessing Mental Health and Psychosocial Status in Communities Exposed to Traumatic Events:

Sri Lanka as an Example. American Journal of Orthopsychiatry, 2008. 78(2): p. 229-239.

23. Field, J.O. and R.M. Russell, Nutrition mission to Iraq for UNICEF. Nutrition Reviews, 1992. 50(2): p. 41-46.

24. Galway, L.P., et al., A two-stage cluster sampling method using gridded population data, a GIS, and Google Earth

(TM) imagery in a population-based mortality survey in Iraq. International Journal of Health Geographics, 2012.

11.

25. Garfield, R. and C.S. Leu, A multivariate method for estimating mortality rates among children under 5 years

from health and social indicators in Iraq. International Journal of Epidemiology, 2000. 29(3): p. 510-515.

26. Glass, R.I., et al., Rapid assessment of health status and preventive-medicine needs of newly arrived

Kampuchean refugees, Sa Kaeo, Thailand. Lancet, 1980. 1(8173): p. 868-72.

27. Grais, R.F., et al., Are rapid population estimates accurate? A field trial of two different assessment methods.

Disasters, 2006. 30(3): p. 364-376.

28. Grandesso, F., et al., Mortality and malnutrition among populations living in South Darfur, Sudan: Results of 3

surveys, September 2004. Journal of the American Medical Association, 2005. 293(12): p. 1490-1494.

29. Grein, T., et al., Mortality among displaced former UNITA members and their families in Angola: A retrospective

cluster survey. British Medical Journal, 2003. 327(7416): p. 650-653.

30. Guerena-Burgueno, F., et al., Rapid assessment of health needs and medical response after the tsunami in

Thailand, 2004-2005. Military Medicine, 2006. 171(10 SUPPL.): p. 8-11.

31. Guerrier, G., et al., Malnutrition and mortality patterns among internally displaced and non-displaced population

living in a camp, a village or a town in Eastern Chad. PLoS ONE [Electronic Resource], 2009. 4(11): p. e8077.

32. Guha-Sapir, D. and W.G. Van Panhuis, The importance of conflict-related mortality in civilian populations. Lancet,

2003. 361(9375): p. 2126-2128.

33. Hemrich, G., Matching food security analysis to context: the experience of the Somalia food security assessment

unit. Disasters, 2005. 29(1(Supp.)): p. 67-91.

34. Holt, B.Y., et al., Planning STI/HIV prevention among refugees and mobile populations: situation assessment of

Sudanese refugees. Disasters, 2003. 27(1): p. 1-15.

190



35. Hu, J.B., et al., [Reliability and validity of the self-reporting questionnaire for assessing mental health applied in

Wenchuan earthquake]. Chung-Hua Yu Fang i Hsueh Tsa Chih [Chinese Journal of Preventive Medicine], 2008.

42(11): p. 810-3.

36. Jarrah, S., O. Nassar, and H. Amre, Iraqi refugees in Jordan: Assessment of health needs. Jordan Medical Journal,

2006. 40(4): p. 241-249+52.

37. Kaiser, R., et al., Using design effects from previous cluster surveys to guide sample size calculation in

emergency settings. Disasters, 2006. 30(2): p. 199-211.

38. Khawaja, M., et al., Civic engagement, gender and self-rated health in poor communities: evidence from Jordan's

refugee camps. Health Sociology Review, 2006. 15(2): p. 192-208.

39. Kim, A.A., et al., HIV infection among internally displaced women and women residing in river populations along

the congo river, democratic republic of Congo. AIDS and Behavior, 2009. 13(5): p. 914-920.

40. Kolbe, A., et al., Mortality, crime and access to basic needs before and after the Haiti earthquake: a random

survey of Port-au-Prince households. Medicine, conflict and survival, 2010. 26(4): p. 281-297.

41. Laude, M., Assessment of nutritional status, cognitive development, and mother- child interaction in Central

American refugee children. Revista Panamericana de Salud Publica/Pan American Journal of Public Health,

1999. 6(3): p. 164-171.

42. Lee, T.J., et al., Mortality rates in conflict zones in Karen, Karenni, and Mon states in eastern Burma. Tropical

Medicine and International Health, 2006. 11(7): p. 1119-1127.

43. Mayaud, P., et al., STD rapid assessment in Rwandan refugee camps in Tanzania. Genitourinary Medicine, 1997.

73(1): p. 33-38.

44. McGrath, M., A. Seal, and A. Taylor, Infant feeding indicators for use in emergencies: an analysis of current

recommendations and practice. Public Health Nutrition, 2002. 5(3): p. 365-372.

45. McVicar, T.R. and P.N. Bierwirth, Rapidly assessing the 1997 drought in Papua New Guinea using composite

AVHRR imagery. International Journal of Remote Sensing, 2001. 22(11): p. 2109-2128.

46. Miller, K.E., The effects of state terrorism and exile on indigenous Guatemalan refugee children: A mental health

assessment and an analysis of children's narratives. Child Development, 1996. 67(1): p. 89-106.

47. Miller, K.E., et al., The Afghan symptom checklist: A culturally grounded approach to mental health assessment in

a conflict zone. American Journal of Orthopsychiatry, 2006. 76(4): p. 423-433.

48. Miller, L.C., et al., Afghan refugee children and mothers. Archives of Pediatrics and Adolescent Medicine, 1994.

148(7): p. 704-708.

49. Moore, P.S., et al., Mortality rates in displaced and resident populations of central Somalia during 1992 famine.

Lancet, 1993. 341(8850): p. 935-938.

50. Movaghar, A.R., et al., The impact of Bam earthquake on substance users in the first 2 weeks: A rapid assessment.

Journal of Urban Health, 2005. 82(3): p. 370-377.

51. Mukalay, A.W.M., P.M.K. Kalenga, and M. Dramaix, Predictive factors of malnutrition in under 5s in Lubumbashi

(DRC). Santé publique, 2010. 22(5): p. 541-550.

52. Orach, C.G., Morbidity and mortality amongst southern Sudanese in Koboko refugee camps, Arua District,

Uganda. East African Medical Journal, 1999. 76(4): p. 195-199.

53. Osborne Daponte, B., Wartime estimates of Iraqi civilian casualties. International review of the Red Cross, 2007.

89(868): p. 943-957.

54. Panter-Brick, C., et al., Violence, suffering, and mental health in Afghanistan: a school-based survey. The Lancet,

2009. 374(9692): p. 807-816.

55. Pawar, A.B., et al., A rapid assessment of mosquito breeding, vector control measures and treatment seeking

behaviour in selected slums of Surat, Gujarat, India, during post-flood period. Journal of Vector Borne Diseases,

2008. 45(4): p. 325-327.

191



56. Pawar, A.T., S. Shelke, and V.A. Kakrani, Rapid assessment survey of earthquake affected Bhuj block of Kachchh

District, Gujarat, India. Indian Journal of Medical Sciences, 2005. 59(11): p. 488-94.

57. Pinto, A., et al., Setting up an early warning system for epidemic-prone diseases in Darfur: a participative

approach. Disasters, 2005. 29(4): p. 310-322.

58. Potts, A., K. Myer, and L. Roberts, Measuring human rights violations in a conflict-affected country: results from a

nationwide cluster survey in Central African Republic. Conflict and Health, 2011. 5: p. 4-4.

59. Prasad, A.N., Disease profile of children in Kabul: The unmet need for health care. Journal of Epidemiology and

Community Health, 2006. 60(1): p. 20-23.

60. Rasekh, Z., et al., Women's health and human rights in Afghanistan. Journal of the American Medical Association,

1998. 280(5): p. 449-455.

61. Roberts, B., et al., A new method to estimate mortality in crisis-affected and resource-poor settings: Validation

study. International Journal of Epidemiology, 2010. 39(6): p. 1584-1596.

62. Rossi, L., N. Mangasaryan, and F. Branca, Nutritional status and poverty assessment of vulnerable population

groups in Armenia. Sozial-Und Praventivmedizin, 2005. 50(3): p. 166-176.

63. Safran, M.A., et al., Evaluating Mental Health After the 2010 Haitian Earthquake. Disaster Medicine and Public

Health Preparedness, 2011. 5(2): p. 154-157.

64. Salama, P., et al., Malnutrition, measles, mortality, and the humanitarian response during a famine in Ehiopia.

JAMA, 2001. 286(5): p. 563-71.

65. Shears, P., et al., epidemiologic assessment of the health and nutrition of ethiopian refugees in emergency

camps in sudan, 1985. British Medical Journal, 1987. 295(6593): p. 314-318.

66. Singh, M.B., et al., Studies on the nutritional status of children aged 0-5 years in a drought-affected desert area

of western Rajasthan, India. Public Health Nutrition, 2006. 9(8): p. 961-967.

67. Sollom, R., et al., Health and human rights in Chin State, Western Burma: A population-based assessment using

multistaged household cluster sampling. PLoS Medicine, 2011. 8(2).

68. Souza, R., et al., Mental health status of vulnerable tsunami-affected communities: A survey in Aceh Province,

Indonesia. Journal of Traumatic Stress, 2007. 20(3): p. 263-269.

69. Spiegel, P.B., et al., Quality of malnutrition assessment surveys conducted during famine in Ethiopia. Journal of

the American Medical Association, 2004. 292(5): p. 613-618.

70. Spiegel, P.B., et al., The accuracy of mortality reporting in displaced persons camps during the post-emergency

phase. Disasters, 2001. 25(2): p. 172-180.

71. Stark, L., et al., Measuring violence against women amidst war and displacement in northern Uganda using the

"neighbourhood method". Journal of Epidemiology and Community Health, 2010. 64(12): p. 1056-1061.

72. Sullivan, K., S.M.M. Hossain, and B.A. Woodruff, Mortality rate and confidence interval estimation in humanitarian

emergencies. Disasters, 2010. 34(1): p. 164-175.

73. Sullivan, K.M. and S.M.M. Hossain, Earthquake mortality in Pakistan. Disasters, 2010. 34(1): p. 176-183.

74. Swain, M. and M. Swain, Impact of super cyclone on life and livelihood of women: a micro level study of two

coastal districts in Orissa. Asian economic review, 2005. 47(3): p. 485-515.

75. Thapa, S.B. and E. Hauff, Perceived needs, self-reported health and disability among displaced persons during an

armed conflict in Nepal. Social Psychiatry and Psychiatric Epidemiology, 2012. 47(4): p. 589-595.

76. Thienkrua, W., et al., Symptoms of posttraumatic stress disorder and depression among children in tsunami-

affected areas in southern Thailand. JAMA, 2006. 296(5): p. 549-59.

77. Van Griensven, F., et al., Mental health problems among adults in tsunami-affected areas in southern Thailand.

Journal of the American Medical Association, 2006. 296(5): p. 537-548.

78. Yamout, R. and M. Chaaya, Individual and collective determinants of mental health during wartime. A survey of

displaced populations amidst the July-August 2006 war in Lebanon. Global public health, 2011. 6(4): p. 354-370.

192



79. Yamout, R. and S. Jabbour, Complexities of research during war: Lessons from a survey conducted during the

summer 2006 war in Lebanon. Public Health Ethics, 2010. 3(3): p. 293-300.

80. Zhao, G.F., et al., [Application of the Children's Impact of Event Scale (Chinese Version) on a rapid assessment of

posttraumatic stress disorder among children from the Wenchuan earthquake area]. Chung-Hua Liu Hsing Ping

Hsueh Tsa Chih Chinese Journal of Epidemiology, 2009. 30(11): p. 1160-4.

25.2 Coordination
25.2.1 Systematic review

• The search strategy on this contextual factor captured 662 peer-reviewed articles, the vast majority of which (637)

either did not discuss humanitarian crises or did not consider the impact of coordination on a public health

intervention during crisis.

• There is little available evidence assessing the impact of coordination on the effectiveness of health interventions

during humanitarian crises (25 papers).

• There is increasing interest in the characterisation of the impact of coordination on healthcare interventions during

humanitarian crises, with 22/25 (88%) of all studies conducted since 1980 being published in the last decade.

• The majority of available evidence is of low to moderate quality: 13/25 (52%) of papers were from category C

evidence, 8/25 (32%) were from category B, and only 4/25 (16%) were from category A.

• All studies were observational.  All studies were purely descriptive, a study design very low down in the hierarchy

of evidence.  Only one of these was comparative, comparing two humanitarian information coordination bodies.  

• Of the location-identified research on coordination during humanitarian crises, Haiti and Pakistan were the most

commonly studied countries (4/25, 16% papers each). A further 10/25 (40%) papers considered multiple (more

than two) different countries across regions.

• Evidence for the different types of humanitarian crises focused primarily on natural disasters: 10/25 (40%)

considered these, in particular earthquakes, floods and tsunamis. 8/25 (32%) considered armed conflict only, and

7/25 (28%) considered both armed conflict and natural disasters.

• Most papers (21/25, 84%) focused on the general population; 2/25 (8%) considered entrapped populations, one

paper considered IDPs only, and one paper considered both IDPs and refugees.  

• Most papers (21/25, 84%) considered both urban and rural settings, 4/25 (16%) considered only the rural setting,

and no studies considered only the urban environment.

• Regarding the types of public health interventions, 14/25 (56%) articles considered the coordination of

international medical assistance agencies with existing health services. 9/25 (36%) further articles considered the

coordination of only international medical assistance agencies. Just 2/25 (8%) studies considered the

coordination of only domestic humanitarian capabilities (both were conducted in China).

• Of the available evidence on health coordination during humanitarian crises, 9/25 (36%) studies considered the

UN OCHA and Cluster Approach systems, and 3/25 (12%) studies considered civil-military coordination. The

majority of remaining papers (10/25, 40%) explored various domains of coordination which could be improved to

increase the overall effectiveness of coordination during humanitarian crises, including: institutional and social

networks (4 papers), trust between agencies (2), disaster preparedness and response (1), information management

(1), logistics (1), and operational security (1).

• Basic, general and primary healthcare services together formed the public healthcare area most studied regarding

coordination during humanitarian crises (21/25, 84%). Of the remaining studies, there was one article written on

each of the following health areas: hospital inpatient and surgical care; patient medical transfers; distribution of

medical materials; and sexual and reproductive health.

• Concerning stage of crisis, the majority (16/25, 64%) of studies focused on the acute phase, only 1/25 (4%) on

early recovery, and 8/25 (32%) on chronic situations.
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25.2.2 Expert Interviews
Key findings from the expert interviews were as follows:

Priority gaps in the available evidence on coordination which need to be filled include:

• OCHA’s ‘fitness-for-purpose’ for addressing health needs 

• Non UN/OHCA-centric mechanisms of coordination

• Impact of integrated UN missions on healthcare delivery 

• Role of UNHCR in the coordination of healthcare delivery to IDPs and refugees

• How international communities coordinate with local government

• Advantages and disadvantages of pooled funding within the UN structure

• Cost-benefit analysis of coordination of humanitarian public health interventions 

• Role of generating competitive market forces between agencies in improving coordination and healthcare delivery

efficiency

• Certain populations experiencing crisis, including adolescents, the disabled, the elderly, those with chronic

disease, IDP and refugees, and urban populations. 

Issues related to the type of crisis and coordination:

• Gathering evidence and the study of this contextual factor is most limited and difficult in the context of armed

conflict.  

Type of studies needed:

• Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on

this contextual factor.

• The greatest source of shared knowledge likely lies within the grey literature but the extent to which this can be

used as scientific evidence is highly variable and its usefulness is seen to be dependent on the reputation of the

agency producing it.

• By nature, innovations aimed at systemic transformative change need to transcend evidence-based interventions

and therefore the quest for evidence must itself be carefully directed. 

Use of guidelines and standards in the study or programmatic development of access to healthcare:

• The IASC guidelines are the most widely used standards for this contextual factor.

• Other guidelines and standards which are particularly useful include: (i) UNEG (UN Evaluation Group) norms and

standards, (ii) ALNAP guidelines, (iii) International Crisis Group (ICG) reports, (iv) existing institutional guidelines,

(v) policy statements of agencies, and (vi) informal peer advice.  

• Other than the Institutional Review Board (IRB) process, there are very few standardised ethical guidelines in the

field of humanitarian research and programmatic development.

There was excellent consensus on the perceived research gaps in this contextual factor among the humanitarian

experts interviewed.  The area where there was a lack of consensus was in the role of UNHCR in the coordination of

healthcare delivery to IDPs and refugees, where only a minority of experts believed this to be a research priority.    

25.2.3 Recommendations for future research
General:

• More research is needed to understand the impact that coordination has on public health interventions during

armed conflict.

• Greater research attention should be given to the cost-benefit analysis of coordination of humanitarian public

health interventions. 

• More research is needed into mechanisms and policies that safeguard or improve coordination during

humanitarian crises. 

• Evidence is needed to understand OCHA’s ‘fitness-for-purpose’ for helping to address health needs.
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Integration with local systems

• More evidence is needed on the impact of integrated UN missions on healthcare delivery.

• More research is required to analyse how international communities coordinate with local government.

Comparing different coordination mechanisms

• High quality comparative studies are needed to inform how coordination influences public health interventions,

in particular the comparison of health interventions under varying levels of coordination; international vs. purely

local/domestic mechanisms of coordination; urban vs. rural settings; and in natural disasters vs. armed conflict.  

• There is a need for research into the characterisation and influence of different aspects of coordination on public

healthcare interventions, including coordination of information and its management; logistics; human and material

resources; technologies; and institutional, trust and social networks.  

• Greater research attention could be given to the advantages and disadvantages for health of pooled funding

within the UN structure.
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25.3 Security of healthcare workers
25.3.1 Systematic review

• The search strategy on this contextual factor captured a modest number of related peer-reviewed articles (344),

the vast majority of which (328) either did not discuss humanitarian crises or did not consider the impact of

security of healthcare workers on a public health intervention during crisis.

• There is very limited available evidence assessing the impact of security of healthcare workers on the

effectiveness of health interventions during humanitarian crises (16 papers).

• There is increasing interest in the characterisation of the impact of security of healthcare workers on health

interventions during humanitarian crises, with 11/16 (69%) of all studies conducted since 1980 being published

in the last decade.

• The large majority of available evidence is of low to moderate quality: 12/16 (75%) of papers were from category

C evidence; 2/16 (13%) were from category B; and only 2/16 (13%) were from category A. 

• All studies were observational. The large majority (14/16, 88%) were descriptive in design; the remaining (2/16,

13%) were cross-sectional.  No studies were comparative. 

• Of the location-identified research on the security of healthcare workers in humanitarian crises, Afghanistan, Iraq

and Jordan had 2/16 (13%) articles specifically written on each of them; 1 article out of 16 (6%) studied Pakistan

specifically.  Indeed, these countries have been affected by some of the most violent armed conflicts in recent

history.  The remaining 9/16 (57%) studies considered multiple (more than two) different countries across regions.

• All studies considered the security of healthcare workers in armed conflict; of these, 3/16 (19%) studies also

considered natural disasters.

• Nearly all papers (14/16, 88%) focused on the general population; just 2/16 (13%) considered only refugees.  No

studies considered only IDPs.  
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• Nearly all papers (14/16, 88%) considered both urban and rural settings; just 2/16 (13%) considered rural

settings alone.  There were no studies on urban settings alone.  

• Evidence on the security of healthcare workers public health interventions during humanitarian crises

concentrated around four main themes.  The first, examined by 6/16 (38%) of the studies, is the different forms of

violence faced by healthcare workers, including murder, gun violence, kidnappings and physical threats.  The

second theme, considered by 5/16 (31%) studies, is strategies on how security of healthcare workers could be

improved.  The third, considered by 3/16 (19%), is how violence against healthcare workers decimates health

systems.  Finally, 2/16 (13%) studies explored methods of measuring violence towards healthcare workers during

humanitarian crises.

• Regarding the types of public health interventions 10/16 (63%) articles considered security of healthcare workers

in settings of international medical assistance or existing services supplemented by international intervention.

The remaining articles (6/16, 38%) considered security of healthcare workers in local existing medical services

only.

• Basic, general, emergency and primary healthcare services together formed the public healthcare area most

studied regarding security of healthcare workers (15/16, 94%).  One paper considered the health topic of

obstetric services specifically.

• Concerning stage of crisis, 4/16 (25%) studies focused on the acute phase, none (0%) on early recovery, and the

vast majority (8/16, 75%) on chronic situations.

25.3. Expert Interviews
Key findings from the expert interviews were as follows:

Priority gaps in the available evidence on security of healthcare workers which need to be filled include:

• Increased risks posed by integrated UN missions.

• Impact of using foreign over local healthcare workers.

• Identification of risk factors associated with security threats to healthcare workers.

• Impact of asymmetry of power within a conflict setting on security.

• Impact of international involvement on security.

• Impact of religious context on security.

• Impact of end-user perception on security.

• Political role of healthcare worker kidnappings in conflict negotiation.

• Certain populations experiencing crisis, including adolescents, the disabled, the elderly, those with chronic

disease, and urban refugees.

Issues related to the type of crisis and security of healthcare workers:

• Gathering evidence and the study of this contextual factor is difficult in the context of armed conflict since this in

itself may be dangerous to the investigator.  

Type of studies needed:

• Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on

this contextual factor.

• The greatest source of shared knowledge likely lies within the grey literature but the extent to which this can be

used as scientific evidence is highly variable and its usefulness is seen to be dependent on the reputation of the

agency producing it.

• By nature, innovations aimed at systemic transformative change need to transcend evidence-based interventions

and therefore the quest for evidence must itself be carefully directed. 
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Use of guidelines and standards in the study or programmatic development of access to healthcare:

• The (i) Geneva Conventions and (ii) existing institutional guidelines of the agencies or organisations within which

humanitarian workers operate are the most widely used standards for this contextual factor.

• Other guidelines and standards which are particularly useful include: (i) IASC guidelines, (ii) ALNAP guidelines, 

(iii) International Crisis Group (ICG) reports, (iv) policy statements of agencies, and (v) informal peer advice.  

• Other than the Institutional Review Board (IRB) process, there are very few standardised ethical guidelines in the

field of humanitarian research and programmatic development.

There was excellent consensus on the perceived research gaps in this contextual factor among the humanitarian

experts interviewed.  The area where there was a lack of consensus was in the political role of healthcare worker

kidnappings in conflict negotiations, where only a minority of experts believed this to be a research priority.

25.3.3 Recommendations for future research

• There needs to be more research on how healthcare worker security influences the effectiveness of public health

interventions in humanitarian crises. 

• High quality comparative studies are needed to inform how security influences health interventions and

outcomes, in particular comparing crises of varying security levels, crises in urban vs. rural settings, and crises with

international vs. purely local or domestic health assistance.  

• Further evidence is needed on the impact on public health interventions of: (i) increased risks posed by integrated

UN missions, (ii) using foreign over local healthcare workers, (iii) risk factors associated with security threats to

healthcare workers, (iv) religious context on security, (v) the impact of end-user perception on security.

References: Security of health care workers

1. Burnham, G., et al., Understanding the impact of conflict on health services in Iraq: information from 401 Iraqi

refugee doctors in Jordan. International Journal of Health Planning & Management, 2012. 27(1): p. e51-64.

2. Donaldson, R.I., et al., A survey of national physicians working in an active conflict zone: the challenges of

emergency medical care in Iraq. Prehospital & Disaster Medicine, 2012. 27(2): p. 153-61.

3. Doocy, S., S. Malik, and G. Burnham, Experiences of Iraqi doctors in Jordan during conflict and factors associated

with migration. American Journal of Disaster Medicine, 2010. 5(1): p. 41-7.

4. Faiz, A., Health care under the Taliban. Lancet, 1997. 349(9060): p. 1247-8.

5. Fast, L.A., Mind the gap: Documenting and explaining violence against aid workers. European Journal of

International Relations, 2010. 16(3): p. 365-389.

6. Hawkes, N., Attacks on doctors rise as rules of conduct in conflict zones are abandoned. British Medical Journal,

2012. 344.

7. Kett, M., S. Rushton, and A. Ingram, Rethinking the space for health and conflict? Medicine, Conflict & Survival,

2010. 26(1): p. 1-3.

8. Rogers, C.S., B. Sytsma, and S. Custer, World vision security manual: safety awareness for aid workers.

Development in practice, 2001. 11(5): p. 648-650.

9. Rowley, E.A., B.L. Crape, and G.M. Burnham, Violence-related mortality and morbidity of humanitarian workers.

American Journal of Disaster Medicine, 2008. 3(1): p. 39-45.

10. Schulte, J.M., et al., Violence and threats of violence experienced by public health field-workers. Jama-Journal of

the American Medical Association, 1998. 280(5): p. 439-442.

11. Van Brabant, K., Cool ground for aid providers: Towards better security management in aid agencies. Disasters,

1998. 22(2): p. 109-125.

12. Varley, E., Targeted doctors, missing patients: obstetric health services and sectarian conflict in northern

Pakistan. Social Science & Medicine, 2010. 70(1): p. 61-70.

198



13. Vastag, B., Afghanistan aid workers struggle through threats. JAMA, 2001. 286(19): p. 2387-9.

14. Webster, P., Medical faculties decimated by violence in Iraq. CMAJ Canadian Medical Association Journal, 2009.

181(9): p. 576-8.

15. Webster, P.C., The deadly effects of violence against medical workers in war zones. CMAJ Canadian Medical

Association Journal, 2011. 183(13): p. E981-2.

25.4 Urbanisation 
25.4.1 Systematic review

• The search strategy on this contextual factor captured a large number of related peer-reviewed articles (3141), the

vast majority of which (3114) either did not discuss humanitarian crises or did not consider the impact of

urbanisation on a public health intervention during crisis.

• There is little available evidence assessing the impact of urbanisation on the effectiveness of healthcare

interventions during humanitarian crises (27 papers).

• There is increasing interest in the identification of health challenges particular to humanitarian crises in urban

settings and the development of appropriate policies to address these, with 24/27 (89%) of all studies conducted

since 1980 being published in the last decade.

• The majority of available evidence is of low to moderate quality: 7/27 (26%) of papers were from category C

evidence, 9/27 (33%) were from category B, and 11/27 (41%) were from category A.

• All studies were observational. 17/27 (63%) of studies were purely descriptive in design and of these four were

comparative.  The remaining 10/27 (37%) employed a cross-sectional design and of these also four were

comparative.  Of all the comparative studies, 5/8 (63%) compared urban with rural settings, 2/8 (25%) compared

general and IDP populations within urban settings, and one study compared two computer models to predict flood

extent in an urban setting.  

• The majority of location-identified research on the influence of urbanisation on humanitarian crises was

conducted in Asia (12/27, 44%), possibly due to the fact that Asia has been projected to lead the urban

population growth over the coming decades and it is also the geographic region of the world most prone to

natural disasters.  6/27 (22%) further studies considered urban settings across multiple different countries and

regions. 

• Evidence for the different types of humanitarian crises focused heavily on natural disasters: 16/27 (59%)

considered these, in particular floods (6/16) and earthquakes (6/16); 7/27 (23%) considered armed-conflict; and

one paper evaluated both natural disasters and armed-conflict.  A third and distinct category of humanitarian crisis

– situations of “urban violence” – was identified by the literature: 3/27 (11%) focused specifically on this

environment.

• Most papers 22/27 (81%) considered the general population, 2/27 (7%) considered both the general population

and IDPs, and one (4%) considered only IDPs.  2/27 (7%) of papers considered refugee populations.

• As defined by this contextual factor, all papers considered urban settings.  Of these, 6/27 (22%) considered rural

settings in addition, and 5/6 (83%) of these conducted comparative analysis between these two environments.

3/27 (11%) further papers specifically identified the urban setting of study as “slums”. 

• Evidence for the influence of urbanisation on public health interventions during humanitarian crises concentrated

around three main themes.  The first, identified in 7/27 (26%) of studies, is the relative greater vulnerability of

urban environments to excess mortality as a result of both natural disasters such as floods and droughts, as well

as armed conflict.  The second theme, identified in 7/27 (26%) further studies, are the particular health

challenges faced by urban environments during humanitarian crises, including access to healthcare; collapse of

the health system and the management of NCDs; food security; sanitation and diarrhoeal disease; and the

detrimental impact of poverty on health.  Thirdly, 3/27 (11%) studies identified a relatively greater capacity of

urban environments for recovery in the areas of health access, mental health and urban infrastructure.
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• Regarding the types of public health interventions, 13/27 (48%) articles focused on care planning, 9/27 (33%) on

disaster preparedness, 3/27 (11%) on use of existing health services, and 2/27 (7%) on a combination of these

interventions.

• Access to healthcare was the health-related topic most studied regarding urbanisation (10/27, 37%).  5/27 (19%)

studies considered mental health, 5/27 (19%) considered nutrition and food security, 3/27 (11%) considered

water, sanitation and hygiene, and 2/27 (7%) considered NCDs.

• Concerning stage of crisis, only 4/27 (15%) of studies focused on the acute phase, 5/27 (19%) on early recovery,

and the vast majority (18/27, 67%) on chronic situations. 

25.4.2 Expert Interviews
Key findings from the expert interviews were as follows:

Priority gaps in the available evidence on urbanisation which need to be filled include:

• Meaningful indicators for the measurement of urban health, including ones which are location-specific, able to

differentiate between health states arising out of chronic deprivation and acute crisis, and able to measure

associated tipping points or threshold criteria.

• Optimal methods of integrating humanitarian health interventions into existing urban healthcare infrastructures.

• Strategies to improve the baseline health status and robustness of health systems in rapidly urbanising

populations to mitigate the detrimental health impacts of crises.

• Civil engineering and urban planning directed towards disaster preparedness, prevention and mitigation.

• Management of chronic disease during collapse of health systems in urban settings.

• Community-based humanitarian healthcare interventions.

• Monitoring and surveillance methodologies of health in urban settings.

• Efficient methods in the identification of and targeted intervention in specific populations (e.g. IDPs, refugees,

women) within non-camp urban settings.

• Slum populations.

• Estuarine populations.

• Populations living on landslide prone or soft land areas unsuitable for urbanisation.

Issues related to the type of crisis and coordination:

• Gathering evidence and the study of this contextual factor is most limited and difficult in the context of armed

conflict, other situations of urban violence and where there is a lack of social capital between researchers and

affected communities.  

Type of studies needed:

• Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on

this contextual factor.  However, stratification of data by similarities of interest in neighbourhoods and

communities for comparative analysis is needed. 

• The greatest source of shared knowledge likely lies within the grey literature but the extent to which this can be

used as scientific evidence is highly variable and its usefulness is seen to be dependent on the reputation of the

agency producing it.  Grey literature can be very location specific which can be particularly useful.  

• By nature, innovations aimed at systemic transformative change need to transcend evidence-based interventions

and therefore the quest for evidence must itself be carefully directed. 

Use of guidelines and standards in the study or programmatic development of access to healthcare:

• Government statistics are the most widely used standards for this contextual factor, although it is acknowledged

that they can be technically inaccurate or reflect a political agenda.

200



• Other guidelines and standards which are particularly useful include: (i) UN Habitat reports and guidelines, (ii)

IASC guidelines, (iii) ALNAP guidelines, (iv) existing institutional guidelines, (v) policy statements of agencies, and

(vi) informal peer advice.  

• Other than the Institutional Review Board (IRB) process, there are very few standardised ethical guidelines in the

field of humanitarian research and programmatic development.

There was excellent consensus on the perceived research gaps in this contextual factor among the humanitarian

experts interviewed.  The area where there was a lack of consensus was in the importance put on the need for

evidence in the management of chronic disease during collapse of health systems in urban crises, where a minority

of experts believed this to be an over-emphasised research priority reflecting a current vogue. 

25.4.3 Recommendations for future research

• Research is needed to analyse the influence of further aspects particular to urbanised environments on public

health interventions, including:

-   Opportunities for disaster preparedness 

-   Opportunities for coordination 

-   Civil engineering and urban planning in disaster prevention and mitigation

-   Opportunities for the use of social media and other forms of mass communication

-   Opportunities for the control of infectious disease outbreaks.

• Efficient research methods of identification and targeted intervention of IDP and refugee populations within non-

camp urban settings are needed.
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Emmanuel Baron, Epicentre, France

Jay Berkeley, KEMRI Wellcome Trust, Kenya

Jeremy Shoham, Emergency Nutrition Network, UK

Kate Sadlers, Valid International, UK

Marie McGrath, Emergency Nutrition Network, UK

Marko Kerac, Malawi College of Medicine/UCL, Malawi

Myriam Aissa, Action Contre la Faim, France

Oleg Bilukha, CDC, USA

Rebecca Grais, Epicentre, France

Saul Guerrero, Action Against Hunger, UK

Reproductive health and gender-based violence
Basia Tomczyk, CDC, USA

Bethan Cobley, Marie Stopes International, UK

Catrin Schulte-Hillen, MSF, France

Chris Orach, Makerere University, Uganda

Emma Simpson-Independent Consultant, UK

Farhad Javid, Marie Stopes International, Afghanistan

Gina L. Bramucci, IRC, France

Julie Taft, Independent Consultant, UK

Lisa Jane Thomas, Department of Reproductive Health and Research, WHO, Switzerland 

206



Lydia Ettema, Maries Stopes International, Belgium 

Mairi MacRae, IRC, UK

Mihoko Tanabe, Women’s Refugee Commission, USA

Nadine Cornier, UNHCR, Switzerland

Natasha Howard, LSHTM, UK

Pam DeLargy, UNFPA, Sudan

Samira Sami, CDC, USA

Mental health and psychosocial support
Ananda Galappatt, MHPSS network, University of Colombo, Sri Lanka

Barbara Lopes-Cardozo, CDC, USA

Cécile Bizouerne, ACF, France

Derrick Silove, University of New South Wales, Australia

Florence Baingana, Makerere University, Uganda

Grace Akello, Gulu University, Uganda

Inka Weissbecker, IMC, Ethiopia

Karen Abbs, consultant, UK. 

Lynne Jones, consultant, UK

Mahesan Ganesan, Global Initiative on Psychiatry, Sri Lanka

Mark Jordans, HealthNet TPO, Netherlands

Mark Van Ommeren, WHO, Switzerland

Paul Bolton, Johns Hopkins University, USA

Peter Ventevogel, consultant, Netherlands

Pierre Bastin, ICRC, Geneva

Robert van Voren, Global Initiative on Psychiatry, Netherlands

Wietse Tol, Johns Hopkins University, USA 

NCDs
Pascale Fritsch, HelpAge International, UK

Richard Garfield, CDC, USA

Peter Lamptey, FH360, USA

Louise Lillywhite, Chatham House, UK

Dorothea Nitsch, LSHTM, UK

Neil Pearce, LSHTM, UK

Marcus Skinner, HelpAge International, UK

Richard Sullivan, Kings Health Partners, UK

Injury and physical rehabilitation
Jim Gosner, The International Society of Physical and Rehabilitation Medicine, USA

Barbara Rau, ICRC, Switzerland

Claude Tardiff, ICRC, Switzerland

Isabelle Urseau, Handicap International, France

207



Valerie Scherrer, CBM, Belgium

Jan Reinhardt, The International Society of Physical and Rehabilitation Medicine, Switzerland

Alana Officer, WHO, Switzerland

Health services and systems 
Egbert Sondorp, Royal Tropical Institute, the Netherlands.

Emily Ying Yang Chan, Hong Kong University 

Preeti Patel, King’s College London

Sarah Hersey, CDC, South Sudan

Ann Cannavan, International Medical Corps, USA

Philip Du Cros, MSF, UK

Beverly Collin, MSF, UK

Contextual factors
Abby Stoddard, Humanitarian Outcomes, USA

Barnaby Willitts-King, Independent Consultant, USA

Colleen Hardy, CDC, USA

Elizabeth Ferris, Brookings Institution, USA

Hansjoerg Strohmeyer, UN OCHA, USA

Iain Levine, Human Rights Watch, USA

James Shepherd-Barron, Independent Consultant, USA

Jeremie Labbe, International Peace Institute, USA

Mark Steinbeck, ICRC, USA

Peter Walker, Feinstein International Center, USA

Ronak Patel, Harvard Humanitarian Initiative, USA

Ruwan Ratnayake, International Rescue Committee, USA

Sophie Delaunay, MSF, USA
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ANNEX 3: 
SEARCH TERMS USED FOR KEY BIBLIOGRAPHIC DATABASES
(see Annexes for health topic specific search terms which were added on to these)

1 exp Disasters

2 exp Relief Work

3 Rescue Work

4 Emergencies 

5 Emergency Medicine

6 Emergency Medical Services

7 Disaster Medicine

8 Mass Casualty Incidents

9 Emergency Responders

10 Medical Missions, Official 

11 (humanitarian adj2 (crisis or crises or relief or response or agenc$)).tw. 

12 humanitarian.tw. 

13 (disaster adj3 (relief or plan$)).tw. 

14 ((relief or aid) adj2 work$).tw. 

15 Refugees

16 (refugee or evacuee or evacuated).tw. 

17 (displace$ adj2 (force$ or population or human or internal$)).tw. 

18 Altruism

19 exp War     

20 war.tw. 

21 ((armed or zone) adj2 conflict$).tw. 

22 (conflict affected adj3 (population$ or person$ or communit$)).tw.

23 Avalanches

24 Earthquakes

25 Floods

26 Landslide

27 Tidal Waves

28 Tsunamis

29 Cyclonic Storms

30 (typhoon$ or hurricane$ or cyclone$).tw. 

31 (avalanche$ or earthquake$ or flood or floods or flooding or flooded or landslide$ or tsunami$).tw. 

32 (disaster adj2 (natural or victim)).tw. 

33 Droughts

34 drought$.tw. 

35 Starvation

36 (starvation or famine$).tw. 
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37 or/1-36 

38 randomized controlled trial

39 controlled clinical trial

40 cross-sectional studies

41 case-control studies

42 cohort studies

43 pilot studies

44 (random$ or controlled).tw. 

45 (control adj3 (area or cohort? or compare? or condition or design or group? or intervention? or participant? or

study)).ab. not (controlled clinical trial or randomized controlled trial).pt. 

46 ((evaluat$ or prospective or retrospective) adj1 study).tw. 

47 ("quasi-experiment$" or quasiexperiment$ or "quasi random$" or quasirandom$ or "quasi control$" or

quasicontrol$ or ((quasi$ or experimental) adj3 (method$ or study or trial or design$))).tw.

48 ("time series" adj2 interrupt$).tw. 

49 (intervention$ or impact or effectiveness or efficacy or service$ or outcome$ or output or treatment$ or

management or program$ or project$).tw. 

50 economics

51 cost-benefit analysis

52 cost control

53 Cost savings

54 cost of illness

55 cost $utility.tw. 

56 (Cost$ adj2 effective$).tw. 

57 cost-effective$.tw. 

58 (cost adj3 utility).tw. 

59 cost-utilit$.tw. 

60 or/38-59 

61 developing countries

62 exp asia

63 exp africa

64 exp pacific islands

65 exp eastern europe

66 exp china

67 balkan peninsula/ or europe, eastern/ or transcaucasia

68 caribbean region/ or central america/ or "gulf of mexico"/ or latin america/ or south america

69 atlantic islands/ or indian ocean islands/ or macau/ or pacific islands/ or philippines/ or prince edward island/

or svalbard/ or west indies

70 or/61-69 

71 Japan

72 70 not 71 

73 37 and 60 and 72 

74 limit 73 to yr="1980 -2013"   
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ANNEX 4: 
DETAILS FOR SYSTEMATIC REVIEW 
ON COMMUNICABLE DISEASE CONTROL

Sources:
Published literature: Embase, Global Health, Medline.

Grey literature: R4D, MSF Field Research, UNHCR, WaterAid, SHARE, WHO, United States Center for Disease Control

and Prevention (CDC).

Health topic specific search terms:
‘Communicable disease’ or ‘infectious disease’ or ‘infection’ or ‘zoonoses’ or ‘environmental microbiology’ or ‘virus

diseases’ or ‘viral diseases’ or ‘virus infections’ or ‘viral infections’  or  ‘bacteria diseases’ or ‘bacterial diseases’ or

‘bacteria infections’ or ‘bacterial infections’ or ‘parasite diseases’ or ‘parasitic diseases’ or ‘parasite infections’ or

‘parasitic infections’ or ‘diarrhoeal diseases’ or ‘diarrheal diseases’ or ‘respiratory infections’ or ‘acute respiratory

infections’ or ‘malaria’ or ‘tuberculosis’ or ‘TB’ or ‘HIV’ or ‘AIDS’ or ‘acquired immune deficiency syndrome’ ‘sexually-

transmitted diseases’ or ‘STDs’ or ‘sexually transmitted infections’ or ‘STIs’ or ‘vaccine preventable diseases’ or

‘measles’ or ‘meningitis’ or ‘cholera’ or ‘typhoid’ or ‘shigella’ or ‘hepatitis’ or ‘dengue’ or ‘malaria’ or ‘leptospirosis’ or

‘scabies’ or mycosis or viruses or bacteria or parasites or helminthes or worms or fungi or  ‘microorganism or micro-

organism or ‘pathogens’ or ‘pathogenic, virus’ or viral, bacteria, fungi, fungal, fungus, mould, mycoses, parasite,

incidence, prevalence, epidemic, seroepidemiological, occurrence, seroprevalence, exposure, exposed, aetiology,

burden or risk, emerging, risk-factors, risk-assessment.
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Stage 1: Peer reviewed
literature: electronic
database search (N=16239) 

Stage 2b: Peer reviewed
literature (N=131) 

Stage 4: Peer reviewed and
grey literature (N=131)

5641 excluded (duplicates) 

10497 excluded (non topic) 

Stage 3: Grey literature (N=0)

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=10598) 

Communicable disease screening process:



ANNEX 5: 
DETAILS FOR SYSTEMATIC REVIEW ON WATER, 
SANITATION AND HYGIENE

Sources:
Published literature: Embase, Global Health, Medline.

Grey literature: R4D, MSF Field Research, UNHCR, UN-Habitat, WaterAid, SHARE, UN-Water

Secretariat of the United Nations Convention to Combat Desertification (UNCCD), UNDP, UNEP,

UN International Strategy for Disaster Reduction (UNISDR), International Water Resources Association (IWRA), Global

Water Partnership, International Water Association (IWA), Public Services International (PSI), Gender and Water

Alliance (GWA), Women for Water Partnership, Conservation International, Water.org, UN International Groundwater,

Resources Assessment Centre (IGRAC).

Health topic specific search terms:
“Water” or “water supply” or “water source” or “body of water” or “water bodies” or “drinking water” or “fresh water”

or “water pollutants” or “sanitation” or “septic tank” or “latrine” or “pit latrine” or “public water” or “private water” or

“domestic water” or “toilet” or “feces” or “faeces” or “defecation” or “hygiene” or “WASH” or “watsan” or “drainage”

or “latrine” or “septic tank” or “hygiene” or “hand washing” or “handwashing” or “hand hygiene” or “soap” or

“detergent” or “bore well” or “borewell” or “point of use” or “water provision”or “faecal-oral disease” or “fecal-oral

disease” or “hygiene promotion” or “open defacation” or “flying latrines” or “interagency plastic slab” or “Oxfam

bucket” or “water table” or “faecal sludge” or “waste disposal” or “waste treatment”
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Stage 1: Peer reviewed
literature: electronic
database search (N=3963) 

Stage 2b: Peer reviewed
literature (N=6) 

Stage 4: Peer reviewed and
grey literature (N=6)

1314 excluded (duplicates) 

2643 excluded (non topic)

Stage 3: Grey literature
(N=0) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=2649) 

WASH Screening process:



ANNEX 6: 
DETAILS FOR SYSTEMATIC REVIEW ON NUTRITION

Sources:
Published literature: Embase, Global Health, Medline.

Grey literature: Emergency Nutrition Network, The Global Nutrition Cluster, The United Nation Systems Standing

Committee on Nutrition, CMAM forum, The International Lipid-Based Nutrient Supplements Project, the e-Library of

Evidence for Nutrition Actions, Humanitarian Practice Network.

Health topic specific search terms:
Malnutrition or under-nutrition or nutrition or malnourished or wasted or wasting or  ((arm or midarm or mid-arm or

mid-upper arm) and circumference) or MUAC or weight-for-height or weight-for-length or WHZ or WHM or weight-

for- age or WAZ or height- for-age or HAZ or kwashiorkor or nutritional deficiency or nutrition disorder or protein-

energy malnutrition or starvation or hunger or micronutrient deficiency or food fortification or vitamin  or

multi-micronutrient sprinkles or scurvy or vitamin C deficiency or pellagra or niacin deficiency or beriberi or

thiamine deficiency or goitre or iodine deficiency or breastfeeding or complementary food or nutrition assessment

or nutrition survey or nutrition surveillance or malnutrition prevalence or supplementary feeding or selective

feeding or therapeutic feeding or feeding centre or stabilisation centre or outpatient therapeutic care or outpatient

therapeutic programme or therapeutic food or ready-to use therapeutic food or RUTF or ready to use supplementary

food or RUSF or lipid based supplement or fortified milk or high energy milk or vitamin mix or micronutrient powder

or mineral mix or food aid or food relief or general food distribution or general ration distribution or targeted food

distribution or cash or voucher.
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Stage 1: Peer reviewed
literature: electronic
database search (N=2502) 

Stage 2b: Peer reviewed
literature (N=77) 

487 excluded (duplicates) 

1945 excluded (non topic) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=2015) 

Screening Process for Nutrition:



ANNEX 7: 
DETAILS FOR SYSTEMATIC REVIEW ON SEXUAL AND 
REPRODUCTIVE HEALTH (INCLUDING GBV)

Sources:
Published literature: Embase, Global Health, and Medline.

Grey literature: R4D, Reproductive Health Response in Crisis Consortium (RHRC), MSF Field Research, UNFPA, RAISE

Initiative, Iawg.net, Save the Children, The International Rescue Committee (IRC), CARE,

ICRC, International Planned Parenthood Federation (IPPF), AIDS Alliance, Marie Stopes International (MSI).

Health topic specific search terms:
sexual health or sexual health or reproductive health or sexual and reproductive health or maternal health or

maternal welfare or neonatal health or perinatal care or perinatal health or prenatal care/ or prenatal health or

ante$natal health or  post$natal health or post$part* or newborn health or family planning or family planning or

contracepti*or condom$ or pregnan* or abortion or induced abortion or abort* or birth or miscarriage or

spontaneous abortion or stillb* or  Minimum Initial Service Package or obstetric* or gyn$ecology or  maternal

welfare or safe motherhood or emergency obstetric $ care or  EmO$C or safe delivery or skilled birth attend* or

sexually transmitted infection* or  sexually transmitted disease* or HIV or Human immunodeficiency virus or  AIDS

or acquired immune deficiency syndrome or PMTCT or  fistula or rectovaginal fistula or urethra fistula or fistula or

urinary tract fistula or adolescent sexual health or adolescent reproductive health or genital trauma or genital injury

or vaginal trauma or vaginal injury or  gender?based violence or partner violence or family violence or violence

against women or domestic violence or sexual abuse or sexual abuse or sex crime or sexual crime or domestic

violence or domestic violence or sexual violence or rape or physical violence or rape or rape or intimate partner

violence or partner violence or partner abuse or partner violence or partner violence or partner violence or assault

or physical assault or  sexual assault or sexual crime or sexual harassment or sexual harassment or sexual coercion or

forced sex or sexual slavery
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Stage 1: Peer reviewed
literature: electronic
database search (N=7149) 

Stage 2b: Peer reviewed
literature (N=40) 

Stage 4a: Peer reviewed and
grey literature (N=45)

Stage 4b: Peer reviewed and
grey literature (N=15)

1765 excluded (duplicates) 

5344 excluded (non topic) 

30 excluded (non-topic)

3 added through expert
recommendations

Stage 3: Grey literature 
(N=2) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=5384) 

Screening process for SRH (including GBV):



ANNEX 8: 
DETAILS FOR SYSTEMATIC REVIEW ON MENTAL HEALTH 
AND PSYCHOSOCIAL SUPPORT 

Sources:
Published literature: Embase, Global Health, Medline, PsychInfo, PsychExtra

Grey literature: R4D, ReliefWeb, MSF Field Research, WHO, HealthNet-TPO, Global \

Initiative on Psychiatry, ALNAP, The Mental Health and Psychosocial Support Network, The 

Regional Psychosocial Support Initiative.

Health topic specific search terms:
psychosocial or mental or psychos* or mental disorders  or psychiatr*  or psychology or depress* or PTSD  or

post?traumatic stress disorder or neurotic or neuros* or anxiety  or anxious  or schizophrenic  or schizothyme  or

mania or manic or delusion  or OCD or phobia or phobic  or somatic  or somatoform or suicid* or dementia  or

alzheimer or epilepsy  or  alcohol or liquor  or substance use or substance misuse or substance abuse  or substance

related disorders  or psychotic or mood or affective or obsessive compulsive or panic or child behaviour or common

mental disorder* or mental trauma or stress.
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Stage 1: Peer reviewed
literature: electronic
database search (N=8740) 

Stage 2b: Peer reviewed
literature (N=59) 

Stage 4: Peer reviewed and
grey literature (N=61)

2087 excluded (duplicates) 

6594 excluded (non topic) 

Stage 3: Grey literature
(N=2) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=6653) 

Screening process for mental health and psychosocial support:



ANNEX 9:  
DETAILS FOR SYSTEMATIC REVIEW ON NON-COMMUNICABLE DISEASE

Sources:
Published literature: Embase, Global Health, Medline, PsychInfo, IBSS.

Grey literature: ReliefWeb, Eldis, ALNAP, NCD Alliance, MSF Field Research, 

World Diabetes Foundation, UN High Commission for Refugees (UNHCR), WHOLIS

NY Academy of Medicine Grey Literature, CRED, International Society of Nephrology.

Health topic specific search terms:
Non$communicable disease* or NCD* or chronic disease* or chronic condition* or long term condition* or

autoimmune disease* or Lupus or heart disease or cardiovascular or cerebrovascular or stroke or hypertens* or

$cholesterolaemia or heart failure or arrhythmia* or aneurysm* or cardiac or angina or myocardial infarction or

coronary heart disease or CHD or ischaem$ or cholesterol or blood pressure or blood sugar or blood glucose or

diabetes or obesity or circulatory disorder* or $carditis or cardiomyopathy or anaemi* or cancer* or neoplasm* or

asthma* or respiratory or COPD or chronic obstructive pulmonary disease* or pulmonary or bronchitis or lung

function or lung disease* or liver function or diabetes or chronic kidney disease* or CKD or liver disease* or renal

failure or cirrho* or osteoporosis or fibromyalgia or musculoskeletal or chronic pain or $arthritis or cystic fibrosis or

thyroid disorder or neurological condition or Parkinson* or colitis or multiple sclerosis or MS or Alzheimer*
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Stage 1: Peer reviewed
literature: electronic
database search (N=5932) 

Stage 2b: Peer reviewed
literature (N=5) 

Stage 4: Peer reviewed and
grey literature (N=5)

380 excluded (duplicates) 

5547 excluded (non topic)

Stage 3: Grey literature
(N=0) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=5552) 

Screening process for NCDs:



ANNEX 10: 
DETAILS FOR SYSTEMATIC REVIEW ON INJURY 
AND PHYSICAL REHABILITATION
Sources:

Published: Embase, Global Health, Medline, PsychInfo, IBSS.

Grey: SourceInfo, LCD, IDDC, Eldis, EDF, CBM, CIRRIE, R4D, MSF (France and Belgium), ALNAP, WHOLIS, CRED,

International Society of Physical and Rehabilitation Medicine

Health topic specific search terms:

Rehabilit* or physiotherapy* or prosthes* or orthes* or prosthetic* or orthotic* or crutch* or wheelchair* or

orthopaedic* or disabled or physical* impair* or deficienc* or disabilit* or handicap* or cerebral pals* or spina

bifida cystica or spina bifida occulta or muscular dystroph* or musculoskeletal abnormalit* or brain injur* or

amputat* or clubfoot or poliomyelitis or paraplegia or hemiplegia or hearing loss or deaf* or blind* or vis* loss or

intellectual disabilit* or learning disabilit* or developmental disabilit* or child development* disorder* or

Communication disorder*
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Stage 1: Peer reviewed
literature: electronic
database search (N=4851) 

Stage 2b: Peer reviewed
literature (N=45) 

Stage 4: Peer reviewed and
grey literature (N=47)

202 excluded (duplicates) 

4604 excluded (non topic) 

Stage 3: Grey literature
(N=2) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=4649) 

Screening process:



ANNEX 11: 
DETAILS FOR SYSTEMATIC REVIEW ON HEALTH SERVICE DELIVERY

Sources: 
Medline, Embase, Global Health

Health topic specific search terms:
(Quality improvement OR quality management system*  OR total quality management OR continuous quality

improvement OR quality assurance OR health care OR quality of health care OR quality collaborative OR quality

indicator comparison*  OR benchmark* OR balanced scorecard OR quality strategy OR patient safety OR patient risk

management OR community based service* OR community driven service* OR community mobile$ation OR

community based organi$ation* OR non$governmental organi$ation* OR peer support OR community scorecard* OR

service agreement* OR public$private partnership* OR stewardship OR ambulatory care OR CBO OR  community

health practitioners OR community health service* OR community health OR volunteer* OR community health

worker* OR district health system OR district hospital OR doctor* OR faith-based organi$ation* OR FBO OR health

care organi$ation* OR health centre OR health facility OR mobile health OR health personnel OR health post* OR

health service organi$ation* OR health service* OR health service delivery OR health delivery OR health worker* OR

clinic* OR hospital OR managed care OR nurse practitioner* OR paramedical OR pharmaceutical service* OR

pharmacy OR physician* OR primary health care OR primary health centre* OR primary care OR voluntary

organi$ation* OR health provider* OR registered nurse* OR traditional health worker* OR alternative health delivery

OR case management map OR certificate of need OR client provider interaction OR patient provider interaction Or

patient satisfaction OR client satisfaction OR clinical decision support system OR clinical guidelines OR clinical

pathways OR clinical peer review OR clinical practice OR communication OR community capacity for care OR

community driven service* OR health education OR health improvement OR community partnership OR secondary

care OR secondary health care OR tertiary care OR tertiary health care OR access* OR health care coverage OR equity

OR essential kit* OR health care provision OR standard treatment guideline* OR standardi$ed medical technology

list* OR standardi$ed pharmaceutical list* OR continuity of care OR coordination of care OR diagnos* OR patient

experience OR treatment OR therapy OR health care intervention OR prevention OR assessment).mp
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Stage 1: Peer reviewed
literature: electronic
database search (N=28199) 

Stage 2b: Peer reviewed
literature (N=88) 

Stage 3: Analysis (N=32)

excluded 25665
(duplicates, off-topic) 

excluded 2446 (non-topic) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=2534) 

Excluded 56
(Category C papers)

Screening process:
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ANNEX 12: 
DETAILS FOR SYSTEMATIC REVIEW ON HEALTH SYSTEMS

Sources:
PubMed, Medline, Embase, Global Health and PsychInfo. 

Health topic specific search terms:
Health system* or Health system design or Healthcare polic* or Healthcare strateg* or National guideline* or

National standard* or Health service delivery or Human resources or Health workforce or Medical staffing or Drug

suppl* or Medical suppl* or Medical equipment or Supply chain or Health financing or User fees or Healthcare costs

or Health information management or Health information system or Health management information system* or

HMIS or Health surveillance system* or Medical data security or Leadership or Governance or Leadership in

healthcare or Leadership in medical assistance or Leadership in medical operation* or Lead health agency or

Ministry of health or MOH or Government* or Support of local system or Support of national system or Health

system strengthening or Sustainability or System collapse or System failure.

225

Stage 1: Peer reviewed
literature: electronic
database search (N=17259) 

Stage 2b: Peer reviewed
literature (N=194)

Stage 3: Analysis (N=56)

262 excluded (duplicates) 

10527 excluded (non topic) 

Stage 2a: Peer reviewed
literature:
title/abstract review
(N=16997) 

138 excluded
(Category C papers)

Screening process:
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ANNEX 13: 
DETAILS FOR SYSTEMATIC REVIEW ON ACCESS TO HEALTH CARE

Sources: 
Medline, Embase, Global Health, International Bibliography of Social Sciences, Web of Science. 

Topic specific search terms:
"Health Services Accessibility"/ OR "Architectural Accessibility"/ OR exp "health care costs"/ OR "health

expenditures"/ OR "healthcare disparities"/ OR (((access OR accessibility OR affordability OR cost OR costs) adj2

(health OR healthcare OR doctor$ OR patient$ OR beneficiaries OR hospital$ OR clinic$ OR medication$ OR drug$

OR surgery OR treatment)) OR ((discrimination OR disparit$) adj2 (health OR healthcare))).tw

230

Stage 1: Peer reviewed
literature: electronic
database search (N=2554) 

Stage 3: Detailed review
(N=89) 

Stage 4: Data extraction of
included studies (N=64) 

330 excluded (duplicates) 

2135 excluded (non-topic) 

Stage 2:
Title/abstract review
(N=2224) 

25 excluded (non-topic)

Screening process:
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ANNEX 14: 
DETAILS FOR SYSTEMATIC REVIEW ON 
ACCOUNTABILITY TO END-USERS

Sources: 
Embase, Global Health, International Bibliography of Social Sciences, Medline, PsychINFO, Web of Science

Topic specific search terms:
exp "Social Responsibility"/ OR exp "Ethics, Medical"/ OR exp "Patient Rights" OR exp"culture"/ OR "quality of health

care"/ OR exp "Guidelines as Topic"/ OR exp "Guideline"/ OR exp "patient safety"/ OR exp "Standard of Care"/ OR

exp "Clinical Competence"/ OR exp "Guideline Adherence"/ OR exp "Quality Indicators, Health Care"/ OR ((("end

users" OR "end user" OR beneficiar$ OR patient$) adj2 (accountability OR obligation OR duty OR right$)) OR "right to

health" OR "right to healthcare" OR ((availability OR acceptability) adj2 (healthcare OR "health care")) OR ((ethical OR

ethics) adj2 (medical OR healthcare OR "health care")) OR "informed consent" OR (patient$ adj2 (privacy OR

confidentiality)) OR (cultur$ adj2 (sensitiv$ OR appropriat$ OR acceptab$)) OR (quality adj2 (healthcare OR "health

care" OR medicine$ OR drug$ OR surgery OR procedure$ OR "health worker" OR "health workers" OR "healthcare

worker" OR "healthcare workers" OR "health professional" OR "health professionals" OR "healthcare professional" OR

"healthcare professionals" OR doctor$ OR nurse$ OR "medical staff" OR "medical training" OR "medical skills")) OR

((professional OR gold OR national OR care OR practice OR medical) adj2 (standard$ OR guideline$ OR protocol$))

OR (patient adj2 safety) OR ("professional expectations" OR "standard of care" OR incompeten$ OR negligent$ OR

irresponsible)).tw

238

Stage 1: Peer reviewed
literature: electronic
database search (N=4228) 

Stage 3: Detailed review
(N=48) 

Stage 4: Data extraction of
included studies (N=30) 

352 excluded (duplicates)

3828 excluded (non-topic)

Stage 2:
Title/abstract review
(N=3876) 

18 excluded (non-topic)

Screening process:
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ANNEX 15: 
DETAILS FOR SYSTEMATIC REVIEW ON HEALTH ASSESSMENT METHODS

Sources: 
Embase, Global Health, International Bibliography of Social Sciences, Medline, PsychINFO, Web of Science

Topic specific search terms:
("Rapid assessment" OR ((morbidity OR mortality OR population OR nutrition? OR fertility OR "birth rates" OR "birth

rates") adj2 (estimat? OR assess?)) OR ((health OR weight OR height OR sanitation OR security OR shelter OR "health

needs" OR "security needs" OR "shelter needs" OR water OR hygiene OR threat? OR protection? OR settlement? OR

"food security") adj2 assess?)).tw

242

Stage 1: Peer reviewed
literature: electronic
database search (N=865) 

Stage 3: Detailed review
(N=101) 

Stage 4: Data extraction of
included studies (N=83) 

202 excluded (duplicates) 

562 excluded (non-topic)

Stage 2:
Title/abstract review 
(N=663) 

18 excluded (non-topic)

Screening process:
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ANNEX 16: 
DETAILS FOR SYSTEMATIC REVIEW ON COORDINATION

Sources: 
Medline, Embase, Global Health, International Bibliography of Social Sciences, Web of Science.

Topic specific search terms:
((humanitarian adj2 (coordination OR refom$)) OR ("cluster system" OR "cluster approach" OR "transformative

agenda") OR (ocha adj2 (coordination OR mechanism$)) OR (("united nations" OR "un" OR agency) adj1 partnership$)

OR ((competition OR rivalry) adj2 (agencies OR funding OR recognition OR data OR interagency)) OR ((leadership OR

coordination) adj2 ("health care" OR healthcare OR "medical assistance" OR "medical operations")) OR ("lead health

agency" OR "ministry of health" OR "primary health intervention" OR "subsidiary health intervention" OR "primary

health interventions" OR "subsidiary health interventions") OR (support adj2 ("local health system" OR "national

health system" OR "local health systems" OR "national health systems"))).

253

Stage 1: Peer reviewed
literature: electronic
database search (N=778) 

Stage 3: Detailed review
(N=37)  

Stage 4: Data extraction of
included studies (N=25) 

53 excluded (duplicates) 

315 excluded (non-topic)

Stage 2:
Title/abstract review 
(N=662) 

12 excluded (non-topic)

Screening process:
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ANNEX 17: 
DETAILS FOR SYSTEMATIC REVIEW ON 
SECURITY OF HEALTHCARE WORKERS

Sources: 
Medline, Embase, Global Health, International Bibliography of Social Sciences, Web of Science.

Topic specific search terms:
(violence/ AND exp Health Personnel/) OR ((security OR safety OR attack? OR death? OR danger? OR threat? OR

violence) adj4 ("healthcare worker" OR "healthcare workers" OR "health professional" OR "health professionals" OR

"health care worker" OR "health care workers" OR "healthcare professional" OR "healthcare professionals" OR

"health worker" OR "health workers" OR doctor? OR nurse? OR "medical operations" OR "aid worker" OR "aid

workers")).tw

257

Stage 1: Peer reviewed
literature: electronic
database search (N=397) 

Stage 3: Detailed review
(N=29) 

Stage 4: Data extraction of
included studies (N=16) 

53 excluded (duplicates) 

315 excluded (non-topic) 

Stage 2:
Title/abstract review 
(N=344) 

13 excluded (non-topic)

Screening process:
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ANNEX 18: 
DETAILS FOR SYSTEMATIC REVIEW ON URBANISATION

Sources: 
Medline, Embase, Global Health, International Bibliography of Social Sciences, Web of Science.

Topic specific search terms:
"Urban Population"/ OR "Urbanization"/ OR "Urban Health"/ OR "Cities"/ OR "Poverty Areas"/ OR (urban OR urbaniz?

OR urbanis? OR slum OR slums? OR city OR cities).tw

260

Stage 1: Peer reviewed
literature: electronic
database search (N=3529) 

Stage 3: Detailed review
(N=46) 

Stage 4: Data extraction of
included studies (N=27) 

388 excluded (duplicates) 

3095 excluded (non-topic) 

Stage 2:
Title/abstract review
(N=3141) 

19 excluded (non-topic)

Screening process:
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