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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.




Overview:

e 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.

e 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.

e 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:

e Research should be conducted to help standardise medical protocols and quality standards to direct
interventions, and indicators to measure their impact.

e 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).

® |ncreasing urbanisation, and movement of people to coastal areas, means that more research is needed on
populations living in these areas.

e More attention needs to be given to regional analysis amongst these populations, especially due to issues related
to migration and importation of disease.

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

e 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:

e 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.




e 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.

e Areview of Sphere indicators for the WASH sector is needed.
e More research is needed on behaviour change (e.g. acceptability of interventions, barriers to uptake).

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

e 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:

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

e Evidence on the impact of contextual factors on famine and malnutrition (e.g. anthropological studies on the
power of women in society).

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

e 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.

e More evidence on cost-effectiveness of nutrition interventions.
e More evidence required on the impact of Infant and Young Child Feeding interventions (IYCF).
e Research focus on infants, people with disabilities and elderly.

e Alternatives to Blanket Supplementary Feeding programmes (BSFP) (i.e. Cash transfer vs. Ready to Use Food (RUF)
distribution; food security intervention vs. RUF).

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

e Further research required on stunting.

e 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:

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

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

e Effectiveness and feasibility of new technologies.
e Availability and use of SRH commodities in emergencies.

e Behaviour, knowledge, attitude and barriers to long acting reversible contraception; and implications regarding
availability of long-term care.

e Provision of safe abortion services, and delivery services (particularly caesarean sections).




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).

e 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:

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

e Effectiveness of psychosocial interventions.

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

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

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

e Using a modular transdiagnostic approach to treating mental disorders, including multiple disorders.
e Feasibility of e-mental health interventions.

e Effectiveness and feasibility of training interventions.

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

e 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.

e Feasibility of interventions, particularly economic feasibility and cost-effectiveness of interventions.
e Evidence on children, adolescents, older populations and survivors of sexual and intimate partner violence.
e The harmful effects of mental health and psychosocial support interventions.

e 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:

e More evidence on interventions for a range of leading NCDs, particularly addressing longer-term outcomes, and in
a greater range of country settings.

e Interventions featuring disease-management protocols and/or cohort monitoring (particularly use of electronic
patient records) demonstrated the strongest evidence of effectiveness.

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

e Studies on the feasibility and cost of NCD interventions, particularly over the longer-term.




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:

e 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.

e Better understanding of the mechanisms that enable a continuum of care as programmes transition from the crisis
to the development phase.

e Development of appropriate quality standards and measurements of service performance.
e More evidence following natural disasters.
e More evidence on rehabilitation interventions in camp contexts.

e 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:

e 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:

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

e 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.

e 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.

e The impact of preparedness on a humanitarian crisis, and whether stronger and better prepared health systems
have improved health outcomes following a humanitarian crisis.

e Specific areas health systems, particularly the influence of health financing and access to essential medicines
in @ humanitarian crisis.

e How interventions for sub-sectors health could take the opportunities that humanitarian crises offer to
strengthen the systems.




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.




e Humanitarian system'’s ‘fitness-for-purpose’ for addressing health needs within any crisis situation.

e |dentification of appropriate indicators with which to measure humanitarian contextual factors in
relation to health outcomes.

e |ong-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).

e 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:

e The influence of coordination on public health interventions during humanitarian crises, including
cost-benefit analysis.

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

e High quality comparative studies to inform how coordination influences public health interventions, including
the role of different levels and aspects of coordination.

e Health impact of clusters as a coordination mechanism.

e Impact of integrated UN missions on healthcare delivery.

e How international actors coordinate with local government.

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

e Role of generating competitive market forces between agencies in improving coordination and healthcare
delivery efficiency.

e 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:

e 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.

e 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.




Urbanisation

Twenty-seven studies on urbanisation and healthcare met the inclusion criteria. The research needs identified
from the systematic review and expert interviews include:

e More comparative studies between rural, camp and urbanised environments to help adjust health interventions
to be more effective for urban environments.

e 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.

e Efficient methods of identification and targeted health interventions of IDP and refugee populations within
non-camp urban settings.

e Management of chronic disease in crisis-affected urban populations.
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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.! 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.?

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:

e To present a thorough assessment of the current quality and depth of the available evidence-base for
humanitarian public health actions.

e To present a clear and authoritative overview of the frameworks and assumptions which underpin key thematic
areas within the humanitarian public health field.

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

e |dentify, 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 frameworlk 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.* and the selection of health
topics, contextual factors and cross-cutting issues informed by Sphere Standards and discussions with key experts.

Figure 1: Review conceptual framework

Health outcomes (individual and population level)
Health Outputs

Health interventions: Contextual factors:
*« Communicable disease control * Access to healthcare

* Water, sanitation and hygiene (WASH) * Accountability to end-users
* Nutrition * Health assessment methods

+ Sexual and reproductive health (SRH), * Coordination
including gender-based violence (GBV) » Security of healthcare workers
* Mental health and psychosocial support « Urbanisation
* Non-communicable disease (NCD)
* Injury and physical rehabilitation
* Health service delivery
* Health systems

* 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.
“Sphere Project, Sphere Handbook: Humanitarian Charter and Minimum Standards in Disaster Response, 2004.



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 systems® . The systematic review methodology adheres to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement.®

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.’

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.®

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. Itis 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.

®Moher, D,, et al, Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ, 2009. 339: p. b2535.
’World 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:

e terms related to humanitarian crises
e AND terms related to public health interventions
e AND terms related to lower and middle income economies

e 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:

e 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.

e Populations of interest: Populations affected by humanitarian crises and receiving humanitarian assistance in
low and middle-income countries (based upon World Bank country classification).

o 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).

e 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.




The following criteria were used to exclude studies from this review:

e 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).

e Studies that examine preparedness and resilience not linked to health outcomes in humanitarian crises
(e.g. studies on housing fortification before flooding).

e 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:

e study authors or agency, year

e study country

e setting: urban or rural

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

e humanitarian crises type (armed conflict or natural disaster)

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

e type(s) of public health intervention

e study design

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

e 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.

e quality of the evidence on specific interventions

e change in quantity of evidence over time

e change in quality of evidence over time

e research strengths from the literature

e research gaps from the literature




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):

Table 1: Categorisation of selected literature

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)

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.

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

STROBE Criteria for Observational Studies* CONSORT Criteria for Clinical Trials*
Intervention: Eligibility
1. Is the intervention clearly described? 1. Did study state # not meeting inclusion criteria?
Selection of participants: 2. Did study state # declined to participate?
2. Is the target population defined? Once Randomised:
3. Is there a comparison group (e.g. baseline, control)?  Allocation:
4. Are the inclusion and exclusion criteria defined? 3. Did study state # receiving intervention?
Statistical methods: 4. Did study state # not receiving intervention?
5. Is the sample size / method justified with Follow-Up:

statistical basis? 5. Did study state # lost to follow-up?
6. Is there a statistical test 6. Did study provide reasons for loss to follow-up?

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

7. Did study state reasons participants were excluded

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

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).

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

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 Tol, W., et al., Mental health and psychosocial support in humanitarian settings:
psychosocial support 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.




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.®

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.

°Mobher, D., et al, Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BM] 2009. 339: p. b2535



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:

e terms related to humanitarian crises
e AND terms related to lower and middle income economies

e 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:
e Types of studies: Primary quantitative and qualitative research published studies will be considered .*°

e Populations of interest: Populations affected by humanitarian crises in low and middle-income receiving
humanitarian assistance, as defined by The World Bank.

o 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).

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

e Data type(s): Must include primary data collection.
e Date of intervention / publication: January 1, 1980 — December 31, 2012.

e Publication language: English, French.

The following four exclusion criteria were used for this review:
e Studies that do not directly link the specific contextual factor with health outcomes or outputs.

e Studies that examine preparedness and resilience not linked to health outcomes in humanitarian crises (e.g.
studies on housing fortification before flooding).

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

e Review papers; only the references of review papers were screened to find more primary data sources.

1°Except for the Health Service Delivery review which examined quantitative studies only.



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:

e study authors/agency, year

e study country

e study population type (refugee, internally displaced, entrapped population, host population)
e humanitarian crises type (armed conflict or natural disaster)

e humanitarian crises stage (i.e., preparedness, acute crises, stabilised, early recovery)
e type of public health interventions

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

e interventions influenced by contextual factor

e character of contextual factor influence

e study design

e stratification (by age and/or gender)

e use of recognised guidelines for public health intervention

e quality of the evidence on specific interventions

e change in quantity of evidence over time

e change in quality of evidence over time

e research strengths from the literature

e 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.'* The key quality criteria of RATS are shown
in Table 5.

#1Clark JP, How to peer review a qualitative manuscript, in Peer Review in Health Sciences, Godlee F and Jefferson T, Editors. 2003, BMJ Books: London. p. 219-235.



Table 5: Quality review criteria (adapted from RATS)

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?

The quality review of the qualitative studies was also graded based upon their overall quality.
This grading is shown in Table 6.

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

Level of Quality Rating of Evidence per RATS

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

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

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

2.3 Expertinterviews

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.




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 Ethicalissues

Allinterviews 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.




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.

Effectiveness of health interventions Effectiveness of delivery

GBVY, Nutrition, Injury & rehabilitation,

Mental health Communicable WASH, NCD, SRH
disease

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).

System & Delivery
Effectiveness and
feasibility of:
Inter-sectoral interventions
Scaling up
Task shifting

Health system
resilience

Context: Methods:

Dispersed, urban, Valid and robust
rural populations assessment methods

Continuity of care Certain designs
(before/during/after crisis) (e.g. cost effectiveness)

Middle-income Mixed methods
countries approaches

Figure 5: Common themes identified across health and contextual topics

3.4.1 Systems and delivery

e 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.

e 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.

e More research is needed to understand the most effective ways of building the capacities of local health services
during humanitarian crises.

e 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

e 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.




e 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

e |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.

e 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).

e Creater 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.

e Creater 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).

e 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.




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

e Atotal 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.

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

e 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).

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

e 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.

e 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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Figure 6: Quantity and quality of communicable disease publications over time




e 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).

e 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.
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Figure 7: Communicable disease research, by geographicregion  Figure 8: Communicable disease research, by crisis type

e 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.

e 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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Figure 11: Communicable disease studies by stage of crisis




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.

e 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.

e All(100%) malarial interventions in this review occurred in populations displaced as a result of armed conflict.
e 20 vector control interventions met the inclusion criteria of this review.

e |nsecticide-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).

e 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).

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

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

e Anti-malarials (N=61) were the most frequently studied intervention in these settings, although one study of a
malaria vaccine was included.

e 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.

e Three quarters (76%) of the 42 interventions were RCTs of some design, with the majority of these (75%) graded
as high quality.

e |n 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.

e 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

e 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.

e 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).

e 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).

e 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).

e 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.




e 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.

e 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.

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

e The interventions against NTDs included in this review include those against leishmaniasis (N=5), schistosomiasis
(N=3), and trachoma (N=1).

e 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.

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

e 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):

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

e 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.

e 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.

e 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.

e 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).

e 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:

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

e All of the schistosomiasis intervention studies were graded as low quality; none provided tests of statistical
association or strength of magnitude of evidence.




e All schistosomiasis interventions included here occurred in Asia, two as the result of floods, one in population
displaced by armed conflict.

e Two studies evaluated praziquantel and one study artemeter treatment.

e Of the three studies, two were conducted 15 years ago (Huang 1998, Song 1997) and one is 30 years old
(Keittivuti 1984).

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

Trachoma:

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

e This study was graded to be of medium quality; no tests of statistical association or strength of magnitude of
evidence were conducted.

e 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):

e 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.

e 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).

e 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).




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.




4.1.2 Expertinterviews
Key findings from the expert interviews were as follows:

e 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.

e 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.

e Contextis 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).

e 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.

e 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).

e 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:

e 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.

e 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).

e Designs to conduct and assess immunisations are problematic, with LOAS being employed by many but debated
by a few experts who question its appropriateness.

e (D 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.

e 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.

e There is no evidence on whether a coordinated humanitarian approach will improve targets; research could be
done on current versus coordinated approaches.

e Huge gap in understanding of human side of CD control; more anthropological/sociological research is needed for
CD intervention success (e.g. acceptability).

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

4.1.3 Recommendations for future research
Disease-specific gaps
e Specific evidence gaps exist around many communicable diseases such as pertussis, hepatitis A and E, or measles.

e 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.

e 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)




Indicators, standards, and guidelines

e 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.

e 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.

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

Study design

e 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).

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

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

Contextual factors

e |ncreasing 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.

References (A and B categories): Communicable disease control

Malaria

1. Ambler, M.T, et al,, The neurological assessment in young children treated with artesunate monotherapy or
artesunate-mefloquine combination therapy for uncomplicated Plasmodium falciparum malaria. Malar J,

2009. 8: p. 207.

2. Bonnet, M, et al,, Efficacy of antimalarial treatment in Guinea: in vivo study of two artemisinin combination
therapies in Dabola and molecular markers of resistance to sulphadoxine-pyrimethamine in N'Zerekore. Malar J,
2007. 6: p. 54.

3. Bouma, M., et al., Malaria control using permethrin applied to tents of nomadic Afghan refugees in northern
Pakistan. Bulletin of the World Health Organization, 1996. 74(4): p. 413-21.

4. Brockman, A, et al., Plasmodium falciparum antimalarial drug susceptibility on the north-western border of
Thailand during five years of extensive use of artesunate-mefloquine. Trans R Soc Trop Med Hyg, 2000. 94(5):

p. 537-44.

5. Burns, M, et al, Efficacy of sulfadoxine-pyrimethamine in the treatment of uncomplicated Plasmodium
falciparum malaria in East Timor. Am J Trop Med Hyg, 2006. 74(3): p. 361-6.

6. Burns, M, et al, Insecticide-treated plastic sheeting for emergency malaria prevention and shelter among
displaced populations: an observational cohort study in a refugee setting in Sierra Leone. American Journal of
Tropical Medicine & Hygiene, 2012. 87(2): p. 242-50.

7. Carrara, V.1, et al, Deployment of early diagnosis and mefloquine-artesunate treatment of falciparum malaria in
Thailand: the Tak Malaria Initiative. PLoS Med, 2006. 3(6): p. e183.

8. Carrara, VI, et al, Changes in the treatment responses to artesunate-mefloquine on the northwestern border of
Thailand during 13 years of continuous deployment. PLoS One, 2009. 4(2): p. e4551.

9. Chanda, E. et al, Scale-up of a programme for malaria vector control using long-lasting insecticide-treated nets:
lessons from South Sudan. Bull World Health Organ, 2014. 92(4): p. 290-6.

10. Charlwood, 1.D., et al,, The impact of indoor residual spraying with malathion on malaria in refugee camps in
eastern Sudan. Acta Trop, 2001. 80(1): p. 1-8.




11. Depoortere, E., et al,, Efficacy and effectiveness of the combination of sulfadoxine/pyrimethamine and a 3-day
course of artesunate for the treatment of uncomplicated falciparum malaria in a refugee settlement in Zambia.
Tropical Medicine and International Health, 2005. 10(2): p. 139-145.

12. Dolan, G., et al,, Bed nets for the prevention of malaria and anaemia in pregnancy. Trans R Soc Trop Med Hyg,
1993. 87(6): p. 620-6.

13. Ezard, N, et al., Efficacy of chloroquine in the treatment of uncomplicated Plasmodium falciparum infection in
East Timor, 2000. Acta Trop, 2003. 88(1): p. 87-90.

14. Fontanet, A.L, et al,, Falciparum malaria in eastern Thailand: a randomized trial of the efficacy of a single dose of
mefloquine. Bull World Health Organ, 1994. 72(1): p. 73-8.

15. Howard, N., et al,, Clinical trial of extended-dose chloroquine for treatment of resistant falciparum malaria among
Afghan refugees in Pakistan. Malar J, 2011. 10: p. 171.

16. Kamolratanakul, P, et al., Cost-effectiveness and sustainability of lambdacyhalothrin-treated mosquito nets in
comparison to DDT spraying for malaria control in western Thailand. Am J Trop Med Hyg, 2001. 65(4): p. 279-84.

17. Kimani, EW,, et al.,, Use of insecticide-treated clothes for personal protection against malaria: a community trial.
Malar J, 2006. 5: p. 63.

18. Kolaczinski, K., et al., Defining Plasmodium falciparum treatment in South West Asia: a randomized trial
comparing artesunate or primaquine combined with chloroquine or SP. PLoS One, 2012. 7(1): p. e28957.

19. Leslie, T, et al, Compliance with 14-day primaquine therapy for radical cure of vivax malaria--a randomized
placebo-controlled trial comparing unsupervised with supervised treatment. Trans R Soc Trop Med Hyg, 2004.
98(3): p. 168-73.

20. Luxemburger, C,, et al,, Oral artesunate in the treatment of uncomplicated hyperparasitemic falciparum malaria.
Am ] Trop Med Hyg, 1995. 53(5): p. 522-5.

21. Luxemburger, C, et al,, Permethrin-impregnated bed nets for the prevention of malaria in schoolchildren on the
Thai-Burmese border. Trans R Soc Trop Med Hyg, 1994. 88(2): p. 155-9.

22. Luxemburger, C, et al,, Single day mefloquine-artesunate combination in the treatment of multi-drug resistant
falciparum malaria. Trans R Soc Trop Med Hyg, 1994. 88(2): p. 213-7.

23. Luxemburger, C, et al., Treatment of vivax malaria on the western border of Thailand. Trans R Soc Trop Med Hyg,
1999. 93(4): p. 433-8.

24. McGready, R, et al,, Effect of early detection and treatment on malaria related maternal mortality on the north-
western border of Thailand 1986-2010. PLoS One, 2012. 7(7): p. e40244.

25. McGready, R, et al,, Randomized comparison of mefloquine-artesunate versus quinine in the treatment of
multidrug-resistant falciparum malaria in pregnancy. Trans R Soc Trop Med Hyg, 2000. 94(6): p. 689-93.

26. McGready, R, et al,, Artemisinin derivatives in the treatment of falciparum malaria in pregnancy. Trans R Soc Trop
Med Hyg, 1998. 92(4): p. 430-3.

27. Nosten, F, et al,, Randomised double-blind placebo-controlled trial of SPf66 malaria vaccine in children in
northwestern Thailand. Lancet, 1996. 348(9029): p. 701-707.

28. Nosten, F, et al,, Treatment of multidrug-resistant Plasmodium falciparum malaria with 3-day artesunate-
mefloquine combination. J Infect Dis, 1994. 170(4): p. 971-7.

29. Nosten, F, et al., Mefloquine-resistant falciparum malaria on the Thai-Burmese border. Lancet, 1991. 337(8750):
p. 1140-3.

30. Nosten, F, et al., Effects of artesunate-mefloquine combination on incidence of Plasmodium falciparum malaria
and mefloquine resistance in western Thailand: a prospective study. Lancet, 2000. 356(9226): p. 297-302.

31. Pang, LW, et al, Doxycycline prophylaxis for falciparum malaria. Lancet, 1987. 1(8543): p. 1161-4.

32. Price, R, et al, Artesunate and mefloquine in the treatment of uncomplicated multidrug-resistant
hyperparasitaemic falciparum malaria. Trans R Soc Trop Med Hyg, 1998. 92(2): p. 207-11.




33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Price, R, et al., Artesunate versus artemether for the treatment of recrudescent multidrug-resistant falciparum
malaria. Am J Trop Med Hyg, 1998. 59(6): p. 883-8.

Price, R, et al., Adverse effects in patients with acute falciparum malaria treated with artemisinin derivatives.
Am ] Trop Med Hyg, 1999. 60(4): p. 547-55.

Price, R.N., et al,, Artesunate versus artemether in combination with mefloquine for the treatment of
multidrug-resistant falciparum malaria. Trans R Soc Trop Med Hyg, 1995. 89(5): p. 523-7.

Price, R.N., et al., Effects of artemisinin derivatives on malaria transmissibility. Lancet, 1996. 347(9016):

p. 1654-8.

Price, RN, et al,, Artesunate/mefloquine treatment of multi-drug resistant falciparum malaria. Trans R Soc Trop
Med Hyg, 1997.91(5): p. 574-7.

Protopopoff, N., et al., Vector control in @ malaria epidemic occurring within a complex emergency situation in
Burundi: a case study. Malar J, 2007. 6: p. 93.

Richards, AK, et al.,, Cross-border malaria control for internally displaced persons: observational results from a
pilot programme in eastern Burma/Myanmar. Trop Med Int Health, 2009. 14(5): p. 512-21.

Rowland, M., et al,, Pyrethroid-impregnated bed nets for personal protection against malaria for Afghan refugees.
Transactions of the Royal Society of Tropical Medicine & Hygiene, 1996. 90(4): p. 357-61.

Rowland, M., et al., DEET mosquito repellent provides personal protection against malaria: a household
randomized trial in an Afghan refugee camp in Pakistan. Tropical Medicine and International Health, 2004. 9(3):
p. 335-342.

Rowland, M. and N. Durrani, Randomized controlled trials of 5- and 14-days primaquine therapy against relapses
of vivax malaria in an Afghan refugee settlement in Pakistan. Transactions of the Royal Society of Tropical
Medicine & Hygiene, 1999. 93(6): p. 641-3.

Rowland, M., et al,, Permethrin-treated chaddars and top-sheets: appropriate technology for protection against
malaria in Afghanistan and other complex emergencies. Transactions of the Royal Society of Tropical Medicine &
Hygiene, 1999. 93(5): p. 465-72.

Rowland, M., et al,, Resistance of falciparum malaria to chloroquine and sulfadoxine-pyrimethamine in Afghan
refugee settlements in western Pakistan: surveys by the general health services using a simplified in vivo test.
Tropical Medicine & International Health, 1997. 2(11): p. 1049-56.

Rowland, M., S. Hewitt, and N. Durrani, Prevalence of malaria in Afghan refugee villages in Pakistan sprayed with
lambdacyhalothrin or malathion. Transactions of the Royal Society of Tropical Medicine and Hygiene, 1994.
88(4): p. 378-379.

Rowland, M., et al,, Transmission and control of vivax malaria in Afghan refugee settlements in Pakistan.
Transactions of the Royal Society of Tropical Medicine and Hygiene, 1997. 91(3): p. 252-255.

Rowland, M., et al,, Sustainability of pyrethroid-impregnated bednets for malaria control in Afghan communities.
Bulletin of the World Health Organization, 1997. 75(1): p. 23-9.

Rowland, M., et al,, Control of malaria in Pakistan by applying deltamethrin insecticide to cattle: a community-
randomised trial. Lancet, 2001. 357(9271): p. 1837-1841.

Rowland, M., et al., Prevention of malaria in Afghanistan through social marketing of insecticide-treated nets:
evaluation of coverage and effectiveness by cross-sectional surveys and passive surveillance. Tropical Medicine
& International Health, 2002. 7(10): p. 813-22.

Saarinen, M., et al,, Malaria prophylaxis with proguanil to Namibian refugee children in Angola. Tropical Medicine
& Parasitology, 1988. 39(1): p. 40-2.

Satti, G.M., S.H. Elhassan, and S.A. Ibrahim, The efficacy of artemether versus quinine in the treatment of cerebral
malaria. J Egypt Soc Parasitol, 2002. 32(2): p. 611-23.




52. Smithuis, EM,, et al, The effect of insecticide-treated bed nets on the incidence and prevalence of malaria in
children in an area of unstable seasonal transmission in western Myanmar. Malar J, 2013. 12: p. 363.

53. Smithuis, EM., et al, Comparison of two mefloquine regimens for treatment of Plasmodium falciparum malaria on
the northeastern Thai-Cambodian border. Antimicrob Agents Chemother, 1993. 37(9): p. 1977-81.

54. Spencer, S, et al., Malaria in camps for internally-displaced persons in Uganda: evaluation of an insecticide-
treated bednet distribution programme. Transactions of the Royal Society of Tropical Medicine and Hygiene,
2004.98(12): p. 719-727.

55. ter Kuile, F.O., et al, Halofantrine versus mefloquine in treatment of multidrug-resistant falciparum malaria.
Lancet, 1993. 341(8852): p. 1044-9.

56. ter Kuile, F.O., et al,, Mefloquine treatment of acute falciparum malaria: a prospective study of non-serious
adverse effects in 3673 patients. Bull World Health Organ, 1995. 73(5): p. 631-42.

57. ter Kuile, F.O,, et al,, High-dose mefloquine in the treatment of multidrug-resistant falciparum malaria. J Infect Dis,
1992. 166(6): p. 1393-400.

58. 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 & Hygiene,
2001. 64(3-4): p. 164-71.

59. van Vugt, M, et al,, Randomized comparison of artemether-benflumetol and artesunate-mefloquine in treatment
of multidrug-resistant falciparum malaria. Antimicrob Agents Chemother, 1998. 42(1): p. 135-9.

60. van Vugt, M., et al., Artemether-lumefantrine for the treatment of multidrug-resistant falciparum malaria. Trans R
Soc Trop Med Hyg, 2000. 94(5): p. 545-8.

61. Vugt, M.V, et al, Efficacy of six doses of artemether-lumefantrine (benflumetol) in multidrug-resistant
Plasmodium falciparum malaria. Am J Trop Med Hyg, 1999. 60(6): p. 936-42.

62. Wolday, D., et al,, Sensitivity of Plasmodium falciparum in vivo to chloroquine and pyrimethamine-sulfadoxine in
Rwandan patients in a refugee camp in Zaire. Transactions of the Royal Society of Tropical Medicine & Hygiene,
1995. 89(6): p. 654-6.

Neglected Tropical Disease (NTDs)

1. Keittivuti, B, et al., Treatment of Schistosoma mekongi with praziquantel in Cambodian refugees in holding
centres in Prachinburi Province, Thailand. Transactions of the Royal Society of Tropical Medicine and Hygiene,
1984. 78(4): p. 477-479.

2. De Beer, P, et al., A killing disease epidemic among displaced Sudanese population identified as visceral
leishmaniasis. American Journal of Tropical Medicine and Hygiene, 1991. 44(3): p. 283-289.

3. Zijlstra, E.E., et al, Kala-azar in displaced people from southern Sudan: epidemiological, clinical and therapeutic
findings. Trans R Soc Trop Med Hyg, 1991. 85(3): p. 365-9.

4. Seaman, J., et al,, Epidemic visceral leishmaniasis in southern Sudan: treatment of severely debilitated patients
under wartime conditions and with limited resources. Ann Intern Med, 1996. 124(7): p. 664-72.

5. Song, Y. et al, The preventive effect of artemether in protection of people from schistosome infection during
fighting against flood. Chinese Journal of Parasitology & Parasitic Diseases, 1997. 15(3): p. 133-137.

6. Huang, Y., et al, Mass praziquantel chemoprophylaxis against acute schistosomiasis japonica in a flood. Chinese
Journal of Schistosomiasis Control, 1998. 10(3): p. 138-140.

7. Griekspoor, A, E. Sondorp, and T. Vos, Cost-effectiveness analysis of humanitarian relief interventions: visceral
leishmaniasis treatment in the Sudan. Health Policy Plan, 1999. 14(1): p. 70-6.

8. Muennig, P, et al, The cost effectiveness of strategies for the treatment of intestinal parasites in immigrants.

N EnglJ Med, 1999. 340(10): p. 773-9.




9. Boussery, G, et al,, Visceral leishmaniasis (kala-azar) outbreak in Somali refugees and Kenyan shepherds, Kenya.
Emerg Infect Dis, 2001. 7(3 Suppl): p. 603-4.

10. Geltman, PL., J. Cochran, and C. Hedgecock, Intestinal parasites among African refugees resettled in
Massachusetts and the impact of an overseas pre-departure treatment program. Am J Trop Med Hyg, 2003. 69(6):
p. 657-62.

11. Javaloy, ], et al,, Follicular conjunctivitis caused by Chlamydia trachomatis in an infant Saharan population:
molecular and clinical diagnosis. Br J Ophthalmol, 2003. 87(2): p. 142-6.

12. Shah, 1.3, et al., Evaluation of the impact of overseas pre-departure treatment for infection with intestinal
parasites among Montagnard refugees migrating from Cambodia to North Carolina. Am J Trop Med Hyg, 2008.
78(5): p. 754-9.

13. Goswami, N.D,, et al., Persistent eosinophilia and Strongyloides infection in Montagnard refugees after
presumptive albendazole therapy. Am ] Trop Med Hyg, 2009. 81(2): p. 302-4.

14. Swanson, S.J., et al,, Albendazole therapy and enteric parasites in United States-bound refugees. N Engl ] Med,
2012.366(16): p. 1498-507.

Polio

1. Aaby, P, et al, Survival of previously measles-vaccinated and measles-unvaccinated children in an emergency
situation: an unplanned study. Pediatric Infectious Disease Journal, 2003. 22(9): p. 798-805.

2. Aaby, P, et al, Childhood mortality after oral polio immunisation campaign in Guinea-Bissau. Vaccine, 2005.
23(14): p. 1746-51.

3. Aaby, P, et al,, Routine vaccinations and child survival in a war situation with high mortality: effect of gender.
Vaccine, 2002. 21(1-2): p. 15-20.

4. Centers for Disease, C. and Prevention, U.S.-incurred costs of wild poliovirus infections in a camp with U.S.-bound
refugees--Kenya, 2006. MMWR Morb Mortal Wkly Rep, 2008. 57(9): p. 232-5.

5. O'Reilly, KM, et al,, The effect of mass immunisation campaigns and new oral poliovirus vaccines on the
incidence of poliomyelitis in Pakistan and Afghanistan, 2001-11: a retrospective analysis. Lancet, 2012.
380(9840): p. 491-8.

6. Sheikh, M.A, et al,, Combined use of inactivated and oral poliovirus vaccines in refugee camps and surrounding

communities - Kenya, December 2013. MMWR Morb Mortal Wkly Rep, 2014. 63(11): p. 237-41.

Communicable Diseases (Excluding Malaria, NTDs, and Polio)

1.

Aaby, P, et al., Survival of previously measles-vaccinated and measles-unvaccinated children in an emergency
situation: an unplanned study. Pediatric Infectious Disease Journal, 2003. 22(9): p. 798-805.

Aaby, P, et al,, Childhood mortality after oral polio immunisation campaign in Guinea-Bissau. Vaccine, 2005.
23(14): p. 1746-51.

Aaby, P, et al., Routine vaccinations and child survival in a war situation with high mortality: effect of gender.
Vaccine, 2002. 21(1-2): p. 15-20.

Ahmadzai, H., et al,, Scaling up TB DOTS in a fragile state: post-conflict Afghanistan. International Journal of
Tuberculosis & Lung Disease, 2008. 12(2): p. 180-5.

Arumugam, M., et al,, Measles transmission following the tsunami in a population with a high one-dose
vaccination coverage, Tamil Nadu, India 2004-2005. BMC Infectious Diseases, 2006. 6(143).

Bam, T.S,, et al., High success rate of TB treatment among Bhutanese refugees in Nepal. International Journal of
Tuberculosis & Lung Disease, 2007. 11(1): p. 54-8.




7. Bohler, M., S.A. Mustafaa, and O. Morkve, Tuberculosis treatment outcome and health services: a comparison of
displaced and settled population groups in Khartoum, Sudan. International Journal of Tuberculosis & Lung
Disease, 2005. 9(1): p. 32-6.

8. Centers for Disease, C. and Prevention, Nationwide measles vaccination campaign for children aged 6 months-12
years--Afghanistan, 2002. MMWR - Morbidity & Mortality Weekly Report, 2003. 52(16): p. 363-6.

9. Djeddah, C, et al, An outbreak of cholera in a refugee camp in Africa. European Journal of Epidemiology, 1988.
4(2):p. 227-30.

10. Dorlencourt, F, et al,, Effectiveness of mass vaccination with WC/rBS cholera vaccine during an epidemic in
Adjumani district, Uganda. Bulletin of the World Health Organization, 1999. 77(11): p. 949-50.

11. Elsayed, EA, et al, Emergency measles control activities - Darfur, Sudan, 2004. Morbidity and Mortality Weekly
Report, 2004. 53(38): p. 897-899.

12. Garenne, M.L, R. Coninx, and C. Dupuy, Effects of the civil war in central Mozambique and evaluation of the
intervention of the International Committee of the Red Cross. Journal of Tropical Pediatrics, 1997. 43(6):
p.318-23.

13. Garly, M.L,, et al., Prophylactic antibiotics to prevent pneumonia and other complications after measles:
community based randomised double blind placebo controlled trial in Guinea-Bissau. BMJ, 2006. 333(7581):

p. 1245.

14. Goma Epidemiology Group, Public health impact of Rwandan refugee crisis: what happened in Goma, Zaire, in
July, 1994? Goma Epidemiology Group. Lancet, 1995. 345(8946): p. 339-44.

15. Gustafson, P, et al,, Tuberculosis mortality during a civil war in Guinea-Bissau. JAMA, 2001. 286(5): p. 599-603.

16. Habib, M.A,, S.B. Soofi, and Z.A. Bhutta, Effect of zinc in tablet and suspension formulations in the treatment of
acute diarrhoea among young children in an emergency setting of earthquake affected region of Pakistan. Jcpsp,
Journal of the College of Physicians & Surgeons - Pakistan, 2010. 20(12): p. 837-8.

17. Haelterman, E., et al,, Impact of a mass vaccination campaign against a meningitis epidemic in a refugee camp.
Tropical Medicine and International Health, 1996. 1(3): p. 385-392.

18. Heldal, E., et al., Successful management of a national tuberculosis programme under conditions of war.
International Journal of Tuberculosis & Lung Disease, 1997. 1(1): p. 16-24.

19. Heyman, S.N,, et al,, Diarrheal epidemics among Rwandan refugees in 1994. Management and outcome in a field
hospital. Journal of Clinical Gastroenterology, 1997. 25(4): p. 595-601.

20. Hindiyeh, M.Y,, et al.,, Characterization of large mumps outbreak among vaccinated Palestinian refugees. Journal
of Clinical Microbiology, 2009. 47(3): p. 560-5.

21. Huhn, G.D, et al,, Vaccination coverage survey versus administrative data in the assessment of mass yellow fever
immunization in internally displaced persons - Liberia, 2004. Vaccine, 2006. 24(6): p. 730-737.

22. Isaza, P, et al., A diarrheal diseases control program among Nicaraguan refugee children in Campo Luna,
Honduras. Bulletin of the Pan American Health Organization, 1980. 14(4): p. 337-342.

23. Jacquet, V., et al, Impact of DOTS expansion on tuberculosis related outcomes and costs in Haiti. BMC Public
Health, 2006. 6(209).

24. Kamugisha, C, K.L. Cairns, and C. Akim, An outbreak of measles in Tanzanian refugee camps. (Special issue: Global
measles mortality reduction and regional elimination: a status report.). Journal of Infectious Diseases, 2003.
187(1): p. 558-5S62.

25. Keus, K, et al,, Field research in humanitarian medical programmes. Treatment of a cohort of tuberculosis
patients using the Manyatta regimen in a conflict zone in South Sudan. Transactions of the Royal Society of
Tropical Medicine & Hygiene, 2003. 97(6): p. 614-8.

26. Keus, K, et al, Treatment of a cohort of tuberculosis patients using the Manyatta regimen in a conflict zone in
South Sudan. Transactions of the Royal Society of Tropical Medicine and Hygiene, 2003. 97(6): p. 614-618.




27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

4Lih.

45.

46.

47.

48.

49.

Legros, D., et al.,, Mass vaccination with a two-dose oral cholera vaccine in a refugee camp. Bulletin of the World
Health Organization, 1999. 77(10): p. 837-842.

Marfin, AA, et al,, Infectious disease surveillance during emergency relief to Bhutanese refugees in Nepal. JAMA,
1994.272(5): p. 377-81.

Martins, N., et al,, Tuberculosis control in conflict-affected East Timor, 1996-2004. International Journal of
Tuberculosis & Lung Disease, 2006. 10(9): p. 975-81.

Mastro, T.D. and R. Coninx, The management of tuberculosis in refugees along the Thai-Kampuchean border.
Tubercle, 1988. 69(2): p. 95-103.

Mauch, V., et al,, Structure and management of tuberculosis control programs in fragile states--Afghanistan, DR
Congo, Haiti, Somalia. Health Policy, 2010. 96(2): p. 118-27.

M'Boussa, 1., et al,, A flare-up of tuberculosis due to war in Congo Brazzaville. International Journal of
Tuberculosis & Lung Disease, 2002. 6(6): p. 475-8.

Miles, S.H. and R.B. Maat, A successful supervised outpatient short-course tuberculosis treatment program in an open
refugee camp on the Thai-Cambodian border. American Review of Respiratory Disease, 1984. 130(5): p. 827-30.
Minetti, A, et al,, Tuberculosis treatment in a refugee and migrant population: 20 years of experience on the Thai-
Burmese border. International Journal of Tuberculosis & Lung Disease, 2010. 14(12): p. 1589-95.

Mupere, E., P. Onek, and H.M. Babikako, Impact of emergency mass immunisations on measles control in
displaced populations in Gulu district, northern Uganda. East African Medical Journal, 2005. 82(8): p. 403-8.
Myaux, J.A,, et al, Flood control embankments contribute to the improvement of the health status of children in
rural Bangladesh. Bulletin of the World Health Organization, 1997. 75(6): p. 533-9.

Myint, N.W,, et al., Are there any changes in burden and management of communicable diseases in areas affected
by Cyclone Nargis? Conflict and Health, 2011. 5(9).

Ndongosieme, A., et al., Collaboration between a TB control programme and NGOs during humanitarian crisis:
Democratic Republic of the Congo. Bulletin of the World Health Organization, 2007. 85(8): p. 642-3.

Norval, PY,, et al, DOTS in Cambodia. Directly observed treatment with short-course chemotherapy. International
Journal of Tuberculosis & Lung Disease, 1998. 2(1): p. 44-51.

Paquet, C, et al., An outbreak of dysentery due to Shigella dysenteriae type 1 in a refugee camp in Rwanda.
Cahiers d'Etudes et de Recherches Francophones/Sante, 1995. 5(3): p. 181-184.

Porter, 1.D., et al., Measles outbreaks in the Mozambican refugee camps in Malawi: the continued need for an
effective vaccine. International Journal of Epidemiology, 1990. 19(4): p. 1072-7.

Rieder, H.L,, Tuberculosis in an Indochinese refugee camp: epidemiology, management and therapeutic results.
Tubercle, 1985. 66(3): p. 179-86.

Rutta, E., et al,, Treatment outcome among Rwandan and Burundian refugees with sputum smear-positive
tuberculosis in Ngara, Tanzania. International Journal of Tuberculosis and Lung Disease, 2001. 5(7): p. 628-632.
Santaniello-Newton, A. and PR. Hunter, Management of an outbreak of meningococcal meningitis in a Sudanese
refugee camp in Northern Uganda. Epidemiology & Infection, 2000. 124(1): p. 75-81.

Senessie, C., G.N. Gage, and E.v. Elm, Delays in childhood immunization in a conflict area: a study from Sierra
Leone during civil war. Conflict and Health, 2007. 1(14).

Siddique, AK, et al., Why treatment centres failed to prevent cholera deaths among Rwandan refugees in Goma,
Zaire. Lancet, 1995. 345(8946): p. 359-61.

Sukrakanchana-Trikham, P, et al., 10-year assessment of treatment outcome among Cambodian refugees with
sputum smear-positive tuberculosis in Khao-I-Dang, Thailand. Tubercle & Lung Disease, 1992. 73(6): p. 384-7.
Talley, L. and P. Salama, Assessing field vaccine efficacy for measles in famine-affected rural Ethiopia. American
Journal of Tropical Medicine and Hygiene, 2003. 68(5): p. 545-546.

Wares, D.F, et al.,, Control of tuberculosis amongst the Tibetan refugee community in northern India. Indian
Journal of Tuberculosis, 2000. 47(1): p. 35-41.




(uaapriyd

TTZ=N) ow 9¢
‘uone)ndod ~/[FEER R
: . "dwed !(suosiad
1esauad ay) ul etwseue SuldNpPal UO SdN pue dod jesauagd
Sdl] U9aM)aQ SdUBIBHLP JURDYLUSLS OU SeM 313y | ‘elWIBRUY I708) SV 2 Tl [ Sl 000'9T=N
: T : ut Ajuo Suntad (1t) 4o Suntad 12303) "dod QU097 BLIAIG

‘uonzejndod jesauad ay3 ut 54N 03 pasedwod ‘dod jesauad  pue spem (1) :uo (sdn) Suneays  essuad ‘sdwed g I21JU0D pauwly  ‘IDL13SIQ BWSURY|

‘oW 6-G ULYIIM eLielew padnpal Ajuedyludis sdi| ‘23udjenald  aud)AylaAiod pajeasyun jos3uo) Juawijolug HOIH :A1nenp ISISLD :uonpi07
‘dwe>
‘oW 9¢-# pade uaJp]LYd UL Sdn UeY3 Sased eLiejew Jad sauuiie) g sany jo a1dwes
M3U 3u3uanaid UL 9A13IDYD 210W 3IdM Sd1]| 'SdN O3 ‘ow ut Ajuo 3untad (1) Jo Suntad (zT07)
paJedwod ‘ow 6-S ULYILM 94,09 PUB "OW S-S ULYILM 9¢-17 UaIpLtyd pub sjiem (1) :uo (paieis jou 70 - £00T 1Y (uewaqiy) 1e 39 suing
%G T J0 Adeduyys aA13d3104d B PaIRIISUOWSP S| ‘93UspIdU| 9pId1ID9sUL) Sd 1| :UOIIUIAIAIU| poudad ~ papurq aignoqg 2abnfay :sioyny
(sd1l) s39ays aua1AyraAiod pajeasy sapid13dasu|
(suosiad
00%7¢=N
12303 ‘paudaIds
%S6<) 0w 9
A1ans pauaalds puejteyy
"SUOLIUAAIDIUL NG} JO uoLIeIuBWS dwl XDAIA d Sjuaplsal ‘19pioq
Suunp 10)1d J1eaA-7 ay3 Jo JeaA yoea pub wnipdidpf e ‘sadena £ HDIH 1D14U0D pawy asawng-tey|
pauldap Apuedyiudis winiedidiey) g Jo dUapLU| d "2uapidu| Juawioauy :Ayenp :adA] sisuH :uonpr07
‘uonzejndod siyj uL dUSPIOUL JeLIRI_W PIdNPaJ
Anuesyiusis uonednpa pue 'sN1I(SYW ‘SLAY) (Wgy) 2boypod b s passass
juawieasy pue sisoudelp Ajuea jo adeyped Wgy YL pub palanijap uoliuaniall
: : sadessaw jeuoLIedNpa
‘(3011d ay3 jo sieah yroq) 700z pue 7 uolIUaAIIU|
€002 ut |Ng¥ Sunuswaidwt sadeia Jo s3uluasids (SNLITT) SNLLI :€ uotauansaauj
puU0d3S pue 1Sy aY) uaamiaq ‘paAanins siadeiA Jo XBAIA SV :Z Uonuaniadlu| 500 (¢uatey| dai (6007)
%G 6< UILM ‘SUOLIUDAIDIUL NGY JO uonieyuswaldwt g pue wnipdpf 1@y wniediey ue[ - £00¢ 924 1Y —asawung) spieydry
J1914e paseatdap Apuedytulis aouajesald d '92ud)eAald d ‘T uonuaniayu| :poLiad :ubisag 2abnfay :sioyany

-S)nsay

(s)swod3nQ

(s)uonyuaniayuj

s)teyaq Apnmis

:fanend

'udisaqg

(43430 ‘sNLIT1) @3edded WaY

sisu)
/ uoneindogd

s)te3aq Apms

#1707 - 086T 'SSu1})ag SisLi) UeLIRIIURWINY UL SILPN)S UOLIUIAIDIU| PASNI04-10)I3)\ :eLiejely “L 9)qel



45

XDAIA d 30U ING ‘wnipdid)pf o
jsute3e aA13da304d Ajpuedyiudis atam sHJ |

‘(uoryd930.d Jo pouiad
Jayioys ""a°1) J1oqwiaydag — Ajn[ Wouy wie 1043u0d
uey3 XbAiA ¢ 1amo) Ajpuedyiudis pey satjtwey Hj|

"I9qWISAON
- Ain[ wouy wue joJ3u0d ueyy ueyy wnipddvf o
10 dduapidul Jamo) Ajuedytudis pey satjtwey i |

‘(uoryd930.d Jo poriad
Jayioys ""a°1) Joqwiardag — Ajn[ wouy wie 10430
UBY3 XDAIA ¢ Jamo) Ajpuedytulis pey satjtwey Hj|

"I9qWISNAON
- Ajn[ wouy wue 1043U0d ueyy ueyl wnipdidpf
d $0 duapUL J1am0o] Ajpuedytudis pey satjiwes |

"(9%0£ Ag pasnpaJ uolydajuL eLIRJEW JO SPPO)
91BJ UOLID3JUL eLIRIeW padnpal Ajjuedytudis sH] |

12[[5 aA13331044

‘dod
1e49ua3 ‘KDAIA
d '9duapidu|

‘dod jessuasd
‘winipdd)pf
d '9dusapidu|

‘dod
1243Ud3 ‘KDAIA
d '92uapu|

‘dod jesouasd
‘wnipdipf
d ‘aduapu|

del
uolddjul eLRIRW

(s)awod3nQ

[sp1oyasnoy TS=N] ‘sibpppoys
pa3eaJ3 (uuylawaad Inoyim
e)NWJ0) DJ) 0gade|d :]0.3U0D)

[spioyasnoy 1G=N] ‘(3utppaq
pue say1o)d) sieppeyd pajealy
(zw/8T 33 %S T ,Joesadwy,)
uuydwiad - sH| | :uonuaAIdU|

spjoyasnoy
T0T=N] ‘Butppaq pue
S9Y30]D pa3jead}-19)em ]oJ3uo)

[spioyssnoy

£6=N] ‘Atep uiom ‘Suippaq
pue say1o)d jo Sutddip eia
(4238M SJWOO0Y / ULYIawWIad
S)WST ‘§5D3 19duag)
uuylawiad - sHJ | :uouaIdu|

(s)uonyuaniajuj

(suosisad

978) spioyasnoy
ZOT =N ‘(suosiad
056¢ ‘dod) dwed
T WoOoJ} SJuapLsal
40 9%0¢
Juawnoluy

966T
JaquianoN-Aing
:poLiad

spijoyasnoy
juediiyied
(1043u0>

TOT Juswieany
L6) 86T :(000'SY
~-dod) dwe> T
Juawjotuy

¢00¢
sn3ny - Judy
:poLiad

s\teyaq Apmis

HDIH A3nend

1oy
:ubisag

HOIH
:fnenp

18}
(Aunwwod)
paputig-a1gqnoq
:ubisag

‘fanenp

'udisag

uejsbeqd
‘@duLr0ld

Januol4

121D pawly 1SaMYION
:adAj sisu) :uonpi07
(666T)1239

(ueysyy) pueimoy
2abnfay :sioyny

eAuay| 3seaylioN

I21)3U0d pawy ‘(o41) qeepeq
:adAj sisud :uonpi07
(9007)

(newos) 1239 luew)|
22bnfay :sioyny

(SD11) S@Y1012 paieai-spid13dasu|

sist)

Juogendog | S1ERaAPmS




'ss3) 9,08 3502 Inq
G| Joopul 03 Adeduya Jejiwis papiaoid 9113e-G|

‘(s4A uosiad 000T/6
0) siA-uosiad 000T/08Z) 92UdPLdUL UL BSEIIIP
juedyLudis Ajjeozewelp e pey sagdejjin 9)33ed-G|

‘PanIasqo
91ud1eAa.d UL S3seaId3P JR)LWLS ‘BDUBPIIUL
XBALA g UL UOLIDNP3I 94T ¢ € pey suwiie 3133ed-G|

"PaAIasqo dduajenald
UL S9SB3JID3P JeLWLS ‘2dUdpLduL wnipddpf 4
uL UoLIdNPaI 9% 9S B pey Sswie 3)31ed-G|

"1eL3 03 Jorid syjuow 6

UL SUOIIDBJUL XBALA d YILM S33)04ud Jo suoliodoid
(%S Z<) Y3ty 03 anp uaaq aARY PINOD SLY3 ‘(334
-J9 ou "9°l) swJe 1043u0d pue deos | 33Q ussImiaq
Juataytp AjuesyLudis 30U SeM SIUIPIDUL XDAIA o

%95 sem deos ]133Q J0
Aded1ya 3A139310.( "swie 10J3u0d ‘sA deos d33Q Y3
ut 1amo) Appueoytudis sem aduapLdut wnipdidpf o

Aoeoyys 3s0)

‘dod

Jrwapua Alysy
‘wnipdd)pf

d '92uapidu|

‘dod
1e49U33 ‘ADAIA
d '9duajenad
pue 3>uapidu|

‘dod jesouasd
‘wnipdi)of

d '9duajenaid
pue 3Juapidu|

sade 1@ ‘ADAIA
d ‘aduapu|

sade
1@ ‘wnipdd)pf
d ‘aduapu|

(s)awod3nQ

G| 213382 0U :J043U0)

Ao (9661)

z JeahA iz dnou3 :(anoge se
2)NW.I0J SWES) uLlylawelap
- (91med) S| :Z uonuarI |

(L66T)

¢ pue (S66T) T siedA :1 dnoid
:(uotsuadsns 94,57 ULIYIO

-) Wouy Zw/utyiswely)op
Swo¢ 11/3520°0) uLylaweyap
- (91m382) S| :T UonUaAIU|

SenpIAIpUL 8T9=N
‘uonyo) ogade\d :jo43u0)

SIeNALPIAUL 0SS =N ‘(utdylawiad

%§5°0 '133d %0 1eqson) 133d
deogs 133Q :T uoiuanIdu|

(s)uonyuaniajuj

dnou3 /sanwey
08 '¢ Jo sdnoid
T OjulL p3pIALPp
‘(000'52-0065
a3ueJ "dod)
SJUBWIDNSS
233njai1 9
Juawijolug

'L66T

-G66T 19qWaA
-oN-AIn( spunou
juswieasy ¢
:poLiad

‘(s1enpiatput
8¥TI=N)
saljiwey

LTT=N -pa104us
uonyeindod
a3en1A Jo

%ST P93I T
Juawijolug

0007 Aenigay
- 6661 3ny
:poLidd

s\te3aq Apmis

HDIH
:fnenp

19A0SS04D Aem ¢
:ubisag

HDIH :A&anenp

12y
:ubisag

:fanenp

'usisaq

J21JU0D pawy
:adAj sisudH

(ueysyy)
2abnfay

uejsbied

'92ULN0Id Ja13U0I

3SOMylIoN
:uonp207

(To07)
1233 pueymoy
:sioyiny

(s1) ButAeads api13dasu|

ID1)JU0D pawly
:adAj sisudH

(ueysyy)
22bnfay

SisLI)
/ uonyeyndogd

uejsbjed
:uonpd07

00T pueymoy
:sioyany

deos 133@

s)teyaq Apmis




47

‘9dud)eAald xpaIA ¢
Suidnpai ul | uoLylejew Jo §| utiylojeyAdepquie)
U3M)3Q DIUDIBHIP JURIYLUSLS OU SeM I3y

‘9duaienasd wnipdipf
d SudNpai ul G| uolyle|_W URYJ SAIIIDYD
2Jow Apueoytudis sem g| uuylojeyhoepquie

'SW.e 10J3U0D pUe G| U3SMIS( Slel
Ajiprgiow ul 9dUSI3HLP JURDYLUSLS OU SBM 3I3Y]

'sajel Ajje3iow 1amo)
Apuedytudis pey siead § > uaip)iyd pasodxa-g|

'sIA QT
-G UJP]LYd ‘ADAIA
d '@ouspliduj|

"SIk

GT-G ualpiyd
‘wnipdd)pf

d '92uapidu|

(pa3snlpe-a3e)
sajel Aypiglopy

(pa3snipe
-93e) euejew
sajes Ayeriopw

(s)awod3nQ

[paAeadsun T !sadenia
L=N]‘(zw/dM %065 40 370°7)
UOLY3IR|BW - G| :Z UOLIUIAIDIUJ

[sa3entA 9=N] {(ZW/dM %01
40 3wgz) uuylojeyAdepquie)
- G| :T UOIUAIIU|

[sdwed G=N]
‘3uiAeuds ou :jo43u0)

[sdwed G=N]
!S)1em JoLIduL Uo

(P®3e3S 30U PINWIOY) UOLYIL W

- | :UoUIAIAU|

(s)uonyuaniajuj

‘(po1e)S

JOU UO1323)3s
a3enn “dod
‘ease) sadeq)n
293na1 ¥7T
uawioluy

7661

"AON ‘aun( :('siA
ST-G ualpiiyd)
SASAINS V66T
“3ny - N[5
:poLiad

(ze7'cT=N
‘sdwed

G) uonyuanialUL
‘(suosisad
£97'9Z=N
‘sdwed

G)10a3u0d 'sdwed

¢7jo1no 01T
Juawjoiuy

‘(uoseas Auteu)
L66T Jaquiads(
- 18903120
:poLiad

s\teyaq Apmis

WNId3aw
:Aynenp

1eL1} Wopuel UoN
:ubisag

WNId3aw
:fnenp

1eL1} Wopuel UoN
:ubisag

‘fanenp

'udisag

IILU0D pawy
:adAj sisu

(ueysyy)
22bnfay

JD1)JU0D pawly
ISISLD

(¢uepuedn)
22bnfay

uejsbied

‘92ULAOId J213U0I

1SOMUIION
:uoyp107

(,66T)
1e 33 pueymoy
:sioyany

uepng uiajsey
:uonpd07

(T007)

1233 poomyieyd)

:sioyany

(s1) ButAeuads ap1o13d9su|

SisLID
/ uonyeyndogd

s)teyaq Apmis




'sited a8e))ia NL|-UOU pue N | Ut JayLp
Apueoytudis Jou pip saiel uaads ‘o1e3a133e u)

‘sited a3e))IA NL|-Uou pue N1| ut
Ja1p Appueoytudis Jou pip 1ysiay ‘o3e32433e u|

‘sited ageyA NLJ-Uou pue N1j ut
Jayip Apueoytudis Jou pip elwaeue ‘e3a133e u|

‘sited ageqia

NL|-uou pue N_| ut say1p Ajuesyiudis Jou ptp
92ud)eA.d XDAIA ¢ pue wpnipdid)pf {4 ‘91832133 U|
SNLI 0

Adeduys aA13d304d 18y3Ly JO 3dUIPLAS SWOS SBM
213y} ‘axuapidut Jay8iy jo sease uj “sited adeyia
NL|-uou pue N_| ut 4ay1p Ajuesyiudis Jou ptp
9DUIPIDUL XDAIA ¢ pue wnipddipf 4 ‘91e32133e u|

"92uUd)enald XDAIA
Sudnpai ul G| uotyiejeW Jo G| ULIYlIoeyAdepque]
U3M)2Q DOUDIBHIP JURDYLUSLS OU SeM 3IaY|

‘9dua)enasd wnupddipf o
3uldnNpal ul G| UOLYIR BW URY) DALIIDYD
aJow Ajyuesytudis sem g uiylojeyhoepque

sa1p1 u221ds
"666T A UL UOLSN]OUOD 1BLIY

ybiay
Je SNL| PaAL@23J Sployasnoy
(#0pwapy)  Yie 1ewy 3uunp papiaoid N1| ON
plwapuy (NLI ou) :j043u0>
‘sih 01>
uaJpiLyd xpAIA
d / wnupdipf

d '9dudjenald e —

‘sihot> uo paseq) spjoyasnoy
USJP)LYD ‘XDAIA  UOIIUSAISIUL O} PRINGLIISLP SN1|
d/wnipdpipf  0005=N ‘(Zw/357) uLyIaWeap

d '92uapidu| — SN : Uoiluana3u|

'SINGT-G [paAeidsun T !sadeqin

URIP1LYD ‘XDAIA L=N](Zw/dM %05 40 3%0°7)

d '92uapidu| uolyjeleW - G| :Z UOIIUIAIIU|
‘sIA

ST-G uaJIpILYd [sabv)in 9=N] ‘(zW/dM %0T

‘wnJedidey Jo bwog) uyioipyhoopquip)

d ‘aduapu| - G| :T UOI3UIAIAIU|

(s)awod3nQ (s)uonyuaniajuj

18303 §/T8=N
‘a8enin/sIAoT>
a3e uaIpty> 0zy
‘sied-agea

0T 40 sadeqiA 07
uawnoluy

666T Asenigay
-866T Aep
:poLiad

‘(pa3e3S 30U
uond9)9s ade)IA
"dod ‘eaie)
sade)a 9a3nya4
#7T JUawWjouy

V661

“AON ‘aung :(‘sih
ST-S uaipyiy>)
shanins 66T
“bny - Ainr :g|
poLiad

s\te3aq Apmis

HOIH :Anenp

(4235M13) 12
:ubisag

WnIa3w :A&nenp

]DLI} Wopup.a
-uop :ubisag

:fanenp

'usisaq

JewueAp

uJI9ISaM

IIL3U0D pawy '91e1G dubleyy
ISISLD :uonpi07
(esswung)  £T0T sniyyws
2abnfay :sioyny

(SN.LI) S32U pa)eai3-apId1IASU|

uejsbjed
'92ULA0Id J13U0I

JD1)JU0D pawly 3SOMYIION
:adAj sisuH :uonpi07
(766T)

(uey3yv) 1233 pueymoy
22bnfay :sioyny

(s1) ButAeads ap1o13d9su|

sist)

Juogendog | S1SRaAPms




49

‘(s®se> 000'86T ~) TTOZ 03
(sese2 000'7/Z~) 9007 WO} PasSeaIduL USPLdUL
euejew !pajiodas jou euejew uo 3dedwt NITT/NLI

"s19sn N1|-uou
puB N1| U9aM3aq S)9A3] ULqo)SowarY URSW UL
2ouaJlaylp Juedytudis A)edi3siels ou sem a1ay |

siasn
NL[-Uou uey) siasn N1| ut 1amoy Apuedyiugis
sem erwaejisesed wniedidey d Jo ysu YL

‘dod
1e43ua8 ‘euiejew
‘33Uaplou|

1213]
uiqojbowapy
ubap

elwaejiseled

wnupd)pf

d J0Isly

(s)awod3nQ

(3uswissasse
apimAIunod)
Juawioiuy

(SNIT7) s39u ap1d1d3sUL
Sunse)-3uo) — sN1| :uonauaAIdU|

¢10¢Z-900¢
:poLiad

sasnoy
£89'9T 01 SNLI
jouonnqiistp

ssew ‘sdwed
T uawiolug

(zoot
Ant Asnins 'T00¢
aun( — ydJep

pa3nqLIsSIp SNl ZSS'ST =N
!(paptnoud ‘uolieinwiioy

JOU ‘I2JN3dBNUBW) JBUBWID
—SNLI T uorzuaA23u|

uonnqLiasip NI
ssew) zooz Ang
—=T100T Yydiep
:poLiagd

(s)uonyuaniajuj s)teyag Apms

I213U0D pawy

MO :Anenp :adA] sisu)
¢]euUOl31D3S SS0J4) (uepns yinos)
:ubisag 2abnfay

JD1)JU0D pawly

WNIaaw fanenp 2dA| sisup
(uonngLiysip
3sod) jeuonydas

-ssol) :ubisag sdai

uepns ynos
:uonpI07

(T007)
1233 epuey)
:sioyany

epuedn
:uonpd07

(7007)
1e 33 43duadsg
:sioyany

(SN.LI) S19uU paleasy-apididasu|

‘fanenp sisL1)

/ uonyeyndogd

'udisag

s)teyaq Apmis




elwaeue (3sutede anydazoid

jou a19m “o°t) @dnpaJ Appuedyludis Jou pLp SN1| (1doad z6.L7)

‘dod spjoyasnoy 6T ueisbjed
‘'swJe Apnis usamiaq (elauasd ‘elwaeuy =N '005'¢T~ ‘dod ‘9dULA0Id
92U3)eAaid XDAIA | UL 3dUdIaLp JuedyLudis [28entA Sutpunoutins 12303) sadeia Jaruol4
OU SBM 33U} ‘SWwJe 10J3U0d ueyl wnipddpf 4 Jo ‘dod jeiauald pue spjoyasnoy 96=N] 7 Woij Saljlwe} jo ID1JU0D pawly 1SOMYIION
2cuajenasd 1amoy Appuedyiulis pey sageqia NL| ‘'9d3ulenald  !syaupaq paddip-i1em|JoJluo)  940T JUdwjolul HDIH A3nenp :adAj sisu) :uonpd07
‘dod
"04 7% 10 Adeduya anlldajoid e (euauasd ‘pAIA
YILM ‘2OUIPIDUL XDAIA d pRInpal Ajpuedytudis sN| ‘9dUdPpIdU| (t66T
aun( pansst SN1I)
‘dod esauald [sproyssnoy 96=N] :s1aupaq 66T Aenigaq (9661)1239
"9 86 10 Adeduya aA13dL104d B Yam ‘winipddpf paddip (zw/35°0 '3 %S7) -T166T Aep 1Y (ueysyv) pueimoy
‘@3uapdul wnipdidipf 4 padnpal Ajuesuludis sN1| ERIVE]IbIT] uuylawiad - SN1| :uoruaAIU| poLiad :ubisag 22bnfay :sioyny
(T£7=N) SNLI
Pazlpisqns 7661
{(1os3u0d 981
‘NLI ££T=N) 181
XDAIA | pue wnipdidipf d T66T :saliwey
J0 sppo paseasnap Apuedytudis asn Jeindal N1| ‘(00S'ST~ uejsbjed
"dod 123103) ‘9dULAOI{ J313U0I4
"DAIA 'd Ueyy wnipdidnf g [(t6,) 98T=N] sade))A Z wouy ID1)JU0D pawy 3SOMYIION
jsutede aAda304d a10w Ajpuedytudis a1am sN1| ‘sypupaq paddip-191eM ]0J3U0) 40T :JUdW]0IUT HDIH :Amenp :adAj sisudH :uonpi07
(z66T pasipisqns
‘dod SNLITLT
1e40ua8 V66T ‘T66T aun( jeL}
-T66T 'XeAln  [(26,) TLTZ(T6,) £LT=N]sIdupaq 1oy papiroid sNi| (,66T)1233
!35U3pIOUL BLIRJRW UL UOLIDNPI 9% /8 d pue wnipddipf paddip (zw/35°0 '3 %S7) ¢LT)Y6-T66T 1eu) wopuel (uey3yv) pueymoy
ue ut pajjnsai (UoLyjejew) G| JeNUUR pue asn N1| d '92uapldu| uuyIdwiad - sSN1| :uoruaAIU| poLiad UoN :ubisag 22bnfay :sioyny
(SN.LI) S19uU paieasy-apididasu|
(s)@wo2InQ (s)uonyuaniayu; | syeyaq Apnis “hanenp SISHD s)teyag Apms

'udisag

/ uonyeyndogd




51

"XDAIA f 10} POAISSQO SUOLIdINPaI
ss91 Aj3y31s anqg Jejtwis ‘o4z Aq duapiout
wnupddipf 4 paseatdap Ajpuedytudis SN1|

"%%% 0}
959G WOJ S3IIS € JO T UL BLIR|EW JO 3DUIPLOUL

padnpas Apuedyiusis sgIN4 pue (sgid) SNLI

(%99) s32upaq ou pue (%1%) sgIN SA (%LZ)sgl4
pue (%41 Z) sdid :A1aA19p Ie elWSRUR JRUIIRW

40 92U3p1UL PadNPaI SGINA Pue (sgid) SNLI

"S9}IS ¢ JO T UL SIIIISUSP
9yisesed pasnpau Appuesyiudis (sgid) SNLI

%%$ 0}
%95 WOJJ SBIS ¢ JO T UL BLIRJRW JO 3DUSPLOUL

pa>npai Auesytusis sgiNd pue (sgid) SNLI

'SIRG1-9
U3JP|YD ‘XDAIA
pue wnipdd)pf 4

ERIE]BIT

"USWIOM
jueugaud
‘euejew
‘33U3p1dU|

‘dod
1e4auag ‘elwaeue
‘33Uapiou|

‘uswom jueudaid

‘Ayisuap a3iseled

"USWIOM
jueugaud
‘elejew
‘33U3p1LdU|

(s)awod3nQ

G/T=N ‘39U paIRAIIUN :]O1IUO)

SLT=N
(zwy/35°0 12duiad) unyawaad
—SNL| T uonuaaiau|

(9IN4d) 9IN
Ajtwey 10 32Upaq ou ;joJ3u0)

'SA (SGIN) s39upaq
pajeudaidwlt uou :z uorUIAIAIU|

(sgid) s32upaq
pajeudaidwi uuylawiad
— SNL| T UonuaAIau|

(s)uonyuaniajuj

sJIA GT-%7 a8e
uaJpiLysjooyds
0S¢ Juawjoiuy

1661
g4 - 066T 3ny
:pouiad

usawom jueugaud
TY¢ quawoluy

66T
1deS - 066T 120
:poLidd

s\teyaq Apmis

WNIaaw Aanenp

12y :ubisag

HDIH :A&anenp

123y :ubtsag

‘fanenp

'udisag

J213U0D pawy

JD1JU0D pawly

/ uonyeyndogd

puejiey] Japioq
asawng-tey|

:adAy sisuH :uonpi07
(£66T)1e

(9sawung) 39 4984nq-widxNT
2abnfay :sioyny

puejiey] Japioq
asawng-tey|

:adAj sisuH :uonpi07
(£66T)

(9sawing) 1e 39 uejoq
22bnfay :sioyny

(SN.LI) S19uU paleasy-apididasu|

SHD | gyieyaq Apmys




(su0)e adue)|laAINS) UOLIUBAISIUL
OU UeY] 9A1323))9-150D aJow sem (1aq) Sl

"UOLIUDAIDIUL
0U JO G| UBY) SAI13I3442-3S0D DIOW dIaM SN]|

UV PUB dd 1820] pasodxa-G| ueys

UJP|LYd NV pasodxa-] || ut Jamo) Ajpuedytudis
Sem 22uU3)eAald 1enuuy "UaJp|iyd100y>ds Ul

G| uolyiejew jenuue ueys erejew Suyuanaid
UL 9ALIIBYD SJ0W UM (utiyiawiad) sy ||

UV PUe dd 1820] pasodxa-g| jenuue

uL ueyy Ny pasodxa-] || ut Jamo) Ajpuesytusdis
sem aduajenald jeuoseas uoniejndod jeiauagd sy
ul ] uolyjejew jenuue uey) euejew 3unusanaid
Ul 9AL3II9YD dJow d1am (uylawaad) sp||

Ajuo adueptanins euejew
/ UOLIUSAIDIUL OU :]0J3UO)

1aa
- G| :Z uoluaAI21U|

suosiad g76 = N
(03 %07 40

SS9UAAIIDRYD Zw/3wQz) uuylojeyAdepque)

150D —SNL1| T uonuaidu|

(paptroad
j0u sade) [¥V / dd]
uaJipjyaooyds (066T '686T)
Arewnd 1sn3ny-Ang ‘(zwy/3 z 4apmod
(wnupdid)pf ) 9]19N\0S I31eM 940G) uolyiejew
93Ud)eAdId - G IbnuUUY :Z UOIIUIAIIU|

[Aluo NV]:06/L/7T —9/5T
‘syua) 9)0d a38pu palaays

‘dod esaual -Ay} Jo apisut uo (zwy/35°0

(wnipdidpf () 9s0p 193183 ‘'UOLSINWS 945°0)
2dUdeAdld  uuyldwWIRd- S| || T UoLUIAIAIU|
(s)awod3nQ (s)uonyuaniajuj

1043U0d
(suosiad 569)
sasnoy T/T:1dd
(suosiad STST)
sasnoy 67
'SN1| (suosiad
8%76=N) sasnoy
¢ quawjolug

7661
ue[-¢66T go4
:poLiad

‘(sueydyy
Jlpewou
000'9Z-~)

S3U91 0096 :SL1|
‘(s@93nya1 uey3yy
/ tueisbied
000'00T-)
pajeisun

Sjua} Jaquinu
'Sl 1enuuy
Juawijoluy

066T 'L/%71-9/£T
‘066T ‘6861
:poLiad

s\te3aq Apmis

1D14U0D pawly

WNIa3w :Awenp :adA| sis)
SSOUDIALIDDYD

150D (ssswung)

:ubisag aabnfay

ID1)JU0D pawy

HDIH :Aanend 2dA| sisup

([dd] sueyred
lueisnied) 1p20)
‘(INV] spewou
Tuv] syuspisal

1eL] wopuey uoN  ueydyy)aabnfoy

:fanenp
'udisag

SisLI)
/ uonyeyndogd

puejiey] 4apioq
asawng-tey|
:uonbdo7

(£66T)1032
1mjeue-jeijowe)|
sioyiny

ueisbled
‘(suodiAua

/ euepy) Aduady
uejsuIzep) Ynos
uonp07

(966T)
1e 39 ewnog
:sioyyny

SIASNLI 10 S11]

s)teyaq Apmis




53

Japmod 91ge3Iam g\ 93IBIIUDDUO0D d1qeuylsinw D7 ‘Butheids jenpisal sooput :Sy| ‘SutAelds apiLd13dasulL i§| !SIUS) pPaIRII-IPLIIIIBSUL ] ||

‘9dudenasd
J3MO] Y3LM P3IRIDIOSSE 949M SN 1| SBSJe SWOS U]

"BLIR]RW 4O
23udjenald adnpau Appuedytudis Jou pLp suoie G|

‘dod
1e42uag ‘euiejeWw
‘9dUIenald

(s)awod3nQ

- G| :Z UOIIU3AIAIU|

—SNLLI ‘T uoruaniayu|

(s)uonyuaniajuj

paAeids sy
6T Juawijoluy

166T
go4-066T 3ny
:poLiad

s\teyaq Apmis

WnIa3w :A&nenp

13y :ubtsag

:fanend

'udisag

JD1)JU0D pawly
:adAj sisud

(tpuning)
22bnfay

SisLID
/ uonyeyndogd

‘3unnaays auajAyiaAjod paileal-aplo13dasul :5d1| ‘S9YI0])d PaIRAII-IPLILIIASUL || 'I9U PAIRDII-IPIdLIDASUL INL|

Ipuning
‘uoi3al pueysdy
:uonpd07

(£66T) 1239
yodod-o0joid
:sioyany

SIASNLI 40 SLL|

s)teyaq Apmis




"UOLIRULPJOOD JO JNOLARYD]
2ouanyut Ajpuesytulis 0y Jeadde jou pLp 4N Pue Sy

"9UOIe Gy YIIM pajeasy
9s0y3 ueyY) euejew wnJiedid)e} d 3Uaindai aAeyY 0}
R ss9) a19m syuanied Adesayy uolzeutquiod Sy

'sdwed 4q| utyitm poriad Apnis ayy Suunp
P104-X1s pauLdap AppuedyLudis YW “SHSLA dLut)d
1B3RUSIUR BIA JUSWIRAI) PUR UOLIDSIBP Alles 0}
painguiie ‘pouad uotsn)dul Apmis Suunp paurdap
Ajuecyrudis winiedidie) g woly Ayeyiow jeulslely

-S)nsay

siojedLput
>130104N0N
UdOV

(wnupdidipf )
9dUdPLdU| 4DV

(IWW)
210y Aeriop
1euiaiep

(s)swod3nQ

[9%=N]
g’/ sAep uo J ‘sAep £ 1o} Gy
- SV :Z uoljuariau|

[S7=N]
sAep £ 10) Adesayiouow qy
— SV T UOIJU3AIdIU|

SSIA
1ut)d 1eeualue jo Aduanbaiy
Aq payuian se ‘(sieah uoisnidut
Apnis Jano patiea spoyiaw)
juswW3ieas) pue uoydalap Ajeg
1Q3 :uoijuaAIdU|

(s)uonyuaniayuj

[9g=u]
$10J3U02 9\1g3}
-uou [16=N]
'sIA G —ow

¢ pade uaiptyd
>3ewoldwAs
-dweo
Juawijolug

L66T
Rint-%66T 29@
:poLiad

[PaMma1Aa1 Spa0da1
186'05=N]
‘pamalnal

sieaA uotsn)ul
woJ} SpI0d31
1ed1paW d1eway
11 Orud dwed T
uawjoiuy

0107 Jaquadag
-986T Aepy
;poLiad

s)teyaq Apnmis

HDIH :Aanenp

123y :ubtsag

WNId3aw
:Ainenp

(¢)30yod
JeutpnitduoT
:ubisag

:fanend

'udisaqg

JD13U0D pawly
ISISLD

uaie)|
(9sawing)
22bnfay

321)}U0D pawLly
:adA] sisu)

uaiey|
(asawing)
22bnfay

sisu)
/ uoneindogd

puejiey] Japioq
asawng-tey|
‘:uonpdoo7]

(6007)1e32
JPquy
sioyiny

puejtey] 4apioq
asawing-tey|
:uonpr07

(zT07)1039
Apeaindpy
:sioyany

AdVU3IHL DNYa

eisy 3seayynos

s)te3aq Apms

Y107 - 086T 'eISy Iseayinog ul sSuL)Iag SisLi) UeLIiRJLURWINY UL SILPN)S UOLIUIAIDIU| PASNI04-URWINH :BLIee "8 31qel



55

‘swue Sy

uey) 4\ asop-213uts ut 1ay3iy Apuedytudis aiam
€9 pue gz sAep e sajes 417 ‘swie Sy ueyl 4
asop-9)3uts uL JaySiy a1om £ Aep e saied 413

‘11ey Aq sxueiea)d JaA3) 01 SWIL) PAINPAI G “Swue
usamiaq AjeSawouads Jo ‘AjeSawoieday ‘eiwseue
UL 9dUJ3YLP JuLdULUSLS OU SBM 3I3Y] "Swiie

4 9s0p-213uls UeY} S| UL 131Se) 313M YDV

‘swue Apnis usamiaq
417 410 413 ut 9duaiay1p Juedylusis ou sem a1ay]|

'Swie Juawiealy
uaamiaq Aje3awouads Jo ‘AjeSswoieday
‘RIWISRUR UL 9DUSJAYLP JuRdYLUSLS OU SeM I3y ]

‘swie 4|y 9sop-3)3uls UueY) S|\ UL 191Se} 21aM YdIV

MO] paulewWal uolssiwsues) wnipddipf
Y31y pautewsas Aoeduyd oALA-UL SN

MO)] PauULeWJ DUIPLUL WnIbddIDf

‘(uoryuaniayut-aid sieal ¢
9yl yum pasedwod 9405 < AQ) suorzuaniaiul sy
1334 pue 3uunp paulap Apuedytudis Ajellop

%6¢ Agq paulpap Apueoytudis
suoijezijeyrdsoy wnuedidiey} d 0 9duUeAId

%< Aq paundap
Apueoytudis sased wniedides d 4o adusjeAdId

shep £9'gz 'L 1e
2JN)Ley) Juswieal|
(£9/87)
417/(£)413
fpiaiow 13y30
/ (@>ueuead
9)isesed/ianay)

ddIV

sAep gz pue £ 1e
2JNn)Leyj Juswieal]
417/413
fipiqiop 13430
/ (@>ueuead
9jisesed/iansy)

ddov

(suorzuaniaiul
B \WAKEEY:HIEY]
ut ‘wnJedidey
d ‘9dud)eAald
UdOV

eLejeW e
‘Aneriow yddV
suoljezieydsoy
‘wnipddipf
‘8dua)enald
UddV

s9sed
‘winipddipf
‘8dua)jenald
UddV

(s)awod3nQ

(bwor=£"2'TP)
SY + (bBwsz=2p) 4W
SV — W :Z uonruaAIdu|

(Bwsz) AW
4W T uoljuaAialu|

8%£=N-T1JY

(bwot=£'7'1P)
SV + (bwSz=1p) 4W
SV —4W :Z uoijuaniaqu|

(Bwsz) dW
4W T uoljuaaiaqu|

Y70£=N ‘TL¥

Ajuo gy — eLIRIRW 319ASS ‘SYIN
— wnipdd)pf 4 paiedndwodun
s3nuq :¢ uonuaniaiu|

(4A/xT) Juswiean
- NLI (4A/xZ) uya)aip - sy
10323\ :T UOIJUDAISIU|

sAep 231y 10J 4\ + SV
SV :T Uoljuaniau|

(s)uonyuaniajuj

pa1)10Jud UIPILYD
pue synpe

759 ‘payldadsun
sdwed

10 JIaquinN
Juawijoluy

¢66T aun(
- 7661 Aenue(
poLiad

S)eLs) Juswiealy
aAnldadsoid

ut syuaned 79z¢
Juawnotuy

L00T - S661
:poLiad

s\teyaq Apmis

HDIH A3nenp

(z=N)
s1)y :ubisag

WNId3aw
:fnenp

1RU013D35-S504)

:ubisag

:fanend

'usisaq

1D14U0D pawly
ISISLD)

uaiey|
(2sawing)
22bnfay

JD1JU0d pawly
:adAj sisuH

(1euonyeu
ugialo) pue
1ey]) siayJom
juesiw (teyl)
120] ‘uaJey|
(9sawing)
22bnfay

SisLID
/ uonyeyndogd

puejtey] 4apioq
asawng-tey|
‘:uonbdo7]

(6007)
1233 U3)SoN
:sioyany

puejiey] Japioq
asawng-tey|
‘:uonpdoo7]

(6007)
1e 39 edsesie)
:sioyyny

AdVY3HL SNda

s)teyaq Apmis




Jowt] 3se3 ut 3uiseadul uasq aney Aew aduelsisal
dS 3ey3 Sunnsad3ns ‘suoleinw Y65 pue NSOTS
a1gqnop passassod syuedidiied Jo 9408< I9ASMOH

"swl uonednqnd 3e sNOLeILYD
113s sem ¢s Surysad3ns ‘pasoluow syuaned
9Y3 J0 90T Aj4eau ut sAep gz uLyitm patinddo 417

MO] pauleWal uolssiwsues) wnipddipf

Y31y pautewsas Aoeduyd oALA-UL SN
MO)] PauULeW?J DUIPLUL WnIbddDf d

‘(uoryuaniayui-aid sieal ¢
3yl yam pasedwod 9405 < AQ) suorzuanialuL 8y
J914e pue Suunp pautpap Apuedytudis Ayeliop

%6¢ Aq paurdap Apuesytudis
suoljezieytdsoy wnipddipf 4 0 adueAdId

%< Aq paundap
Ajueoytu8is sased wnipdidpf 4 10 adudjeAdid

suoljejnw

U65D puUe NBOTS
:92URISISAY

shep gz 1ay4e
ain)le} Juswieal]

A1

(suorzuaniaiu|
B \WAKEEXHIE)]
ut ‘wnipddpf g

'9dUd)enald
YdOV

eLejeW 11
‘fanerion ydOV
suoljezieyldsoy
‘winipddipf
‘8dua)lenald
UdOV

s9sed
‘winipddipf
‘8dua)enald
UdDV

(s)awod3nQ

[09T=N]

‘aduejsisal

dS Y3LM p33eLd0SSe Y65

pue NSOTS ‘suoneynw paqoid
:Apnis buidAiouan

417 104 sAep gz paJoltuow
‘winipdidipf 4 paieddwodun
1o} pajeasy syuaned g¢

dS :uoiuariauj

Ajuo gy — eLIRIRW 19SS ‘SYIN
— wnJedides d paiedndwodun
s3nuq :¢ uonuaniaiu|

(4A/xT) Juswiea - N1|
{(4A/xT) UYL - SY|
10329\ :Z UOLRUIAIRIU|

euejew jeasy Ajpided

2J0w pue Ajl3uspl 03 S|y 4O
asn pasealoul pue ‘Sulpuy
-3SBD PadURYUD ‘UOLIRINPI
Yreay Joy sidxiom yieay
Alunwwod :T uouanidu|

(s)uonyuaniajuj

s ynesy

T WO} palLNIdAI
syuaned g¢
Juawijoluy

T00¢
3sn3ny-ydiep
poLiad

[suosiad
000'0Z%-]
sa93njal

(111) saxpi0m
jues3iw (1) ‘dod
1e13ua3 (1) ;y0
(el) s1oLasIp 6
Juawijolug

£00T - 9661
:poLiad

s\te3aq Apmis

HDIH :A&anenp

Apnig adue3sisay
1eu Aeoyyg

WNId3aw
:fnenp

1BUOL3I35-550.1)
:ubisag

:fanenp

'usisaq

ID1JU0D pawly
ISISLD

(1owi] 1s5D3)
‘dod 1p42uan

J21)3U0D pawly
:adAj sisu)

(1euonyeu
ugialo) pue
1ey]) siayJom
juesiw (tey])
120] ‘uaJey|
(9sawing)
22bnfay

SisLI)
/ uonyeyndogd

eISSUOPU|
‘lowt] 3se3
:uonpd07

(9007)
1e 39 suing
sioyiny

puejiey] Japioq
asawng-tey|
‘:uonpdoo7]

(9007)
1e 39 edsesie)
:sioyyny

AdVY3HL SNda

s)teyaq Apmis




57

JEVEY
yum Sunuasaid
'sIk 67 — ow

g pade syualied
118 tutyd jeand
T Juawjoluy

MO1 Asnenp

121)JU0d
pawLY :SISLI)

Jowit]
1se3:U01DI0T

417 104 sAep gz paJoltuow (Andadsoud)
‘uot3ai siy3 ut adueISLSal sAep gz 19158 ‘wnJedidie} d pajedndwodun 700¢ 310yod (2007)
0D Jo 22uapLAd sapiaoad ydiym ‘syusried  2injLey JusWIRAI] Joj pajean syuaned 8¢ 0D ‘[ung-yaJiep 1eutpnituo (¢) 1e 39 piez3
40 94 €°8S UL PAAIDSGO SBM (P33234403) {17 417 :uonuaAIU| :poLiad :ubisag aabnfay :sioyany
‘swue Apnis usamiaq siA GT-0T pasde pue)iey] “aplioq
S329J9 9PIS UL DUIAYLP 3uedyLudis ou sem IREVIE] autnboliolyd DI uaJpjiyd100yds WNIaaw JD1JU0d pawly asawing-tey|
913y} pue ‘pajela)o} 1)9M Y3og 31am DD pue Xd 3pIS YdIV :Z uouaAIIU| 88T ;Juawjolug :Aynenp :adAj sisuy :uonpi07
sased (9007)
‘DD uey3 duapLUL Jetiejew SudNpal ‘wnipdd)pf aulpPAdAxoqg 007 -966T  ]BUOI}IIS-SS0I) (9sawuing) 1e 39 Sued
e 9A13D949 210w Appuedyludis Sem g ‘9dUdpIdU| YdIV XA T uoluaIalu| :poLiad :ubisag aabnfay :sioyany
AdV¥3IH1 DNYa

‘fanenp sisL1)

(s)@wo2InQ (s)uonyuaniayu; | syeyaq Apnis sjteyag Apms

'udisag / uonyeyndogd




paptaoid jou

‘4 10 Atanisuas (28e “3-3) s)1e39p

utL auL)>ap snotaaid ayy pasianal sey (£SYI) juedidiyied

Adeiay) sy-4N paulquiod jeyy Suliediput SaLpNIs pue (Jusw)olud
OALA UL Y3LM 3UL] UL ‘SWIL) JOAO Pasealdul aAey iUl woudy Jede) puejiey] “apJioq
AAnLsuas 41N pue Sy ‘(s3nJp Jaylo jo aduelstsal  (s3nup a1dinw) [syusned g9T=N] poyia| - sdwed 121)3U0d 9sawing-tey|
03 anp) 3sn 4N pue Sy paseasdul adsaq Aanisuag 4H 4W 0 ‘0D 41 T uawijotug HDIH :Aaenp pawLY :SISLID :uonpi07

‘uot3al
sty3 ut s3nup jeiejew-pue Auew o0y adue)siSal IV UV 'SV ‘HQ :s8nip

panunuod pue SuoJis pajediput Aiqudadsns jo 1euejew-1ue Sumo)o) 3y} uaiey| (0002)1239
S19A3] M) 3y "91quadadsns sem wnipdpfd  (sSnup a1dmnw) 03 Alanisuas pue Aiqudadsns L66T -S66T  ]RUOLIDIDS-SSOID) (esawung) ueunppoug
yatym 03 s3nip Ajuo ay3 a1am 4H pue ‘4| 'Sy Argqudansng 10} pa1sa) sa1dwes :uoi3pn)pAg poLiad :ubisag 2abnfay :sioyny

'9seasIp

JUBILWODUOD ‘SIA
Z> 98e Jueudaud

suoLsN)IXd
*$31094J3 apls ssa) Appuedytudis _ .mmw_“wwma
UMM ‘SYW UBY) P3IRI3]0} J9313q SBM 4T- LY s17943 05=N] TR Mo
apis :AadixoL ] LA

‘wnpipddpf 4 paiea1d Aj9ALIdaYa saAlIRALIDP "¢ 'zp mds e pue dwed pue)iey] “apioq

utsswalle y3oq Y3ty a1am (%00T) SYW Pue ¢9 Aeqie (BwST) 4W ‘(PE 19A0 BWTZT) SY T 'S243Udd yieay 121)JU0d asawing-tey|

(%86) 41-13V Y3oq Joj saiel a1nd Aep-gz ay| 21ey 3In) 417 - GY 1T UOLIUBAIDIU| Zauawijoiu  WNIAIW Anenp pawiY :SISLID :uonpd07
‘Swie JuawW)eal) ddueled)) 866T Yduppy —

U39M}9q ddUeIEI)D BLWSLIISRIRd pUe J9AS) elwoellseied  [0ST=N] ubipaw) uantb 47 + 13y  L66T 12qUIdNON (uado) uaipy  (000Z) 1v 32 16np

0] SWI) UL 3DUDISYLP JURDYLUSIS OU SBM 3I3Y]  PUR JANA :YdDV 47 - 1YV :uorzuanid3u| :poLiad 1Dy :ubisag (asawing) 4ai upA :sioyany

AdVY3HL SNda

:fanenp sisL1)

(s)@wo2InQ (s)uonyuaniayu; | syeyaq Apnis s)teyag Apms

'udisag / uonyeyndogd




59

"%00T Ajiesu 03 paseasul
9ARY S31BJ 31N ‘UOLIdINPOJIUL 766 T SIL DUILS
‘766T 9OULS 3dU3PLOUL |eLIR)eW padnpal sty SN

766T-066T PaAIasqO

uiayied Jejwtis ((066T Aq 9% T/ pue S86T

UL 94,86 91BJ 3IN) DALIIBYD SSI) awedaq Asyy
pado)anap aoue)sLsal se Inq ‘eLiejew pay|0Juod
Anentut (dSIW) dS-4W Pue 4|y ‘siedh £T 1anQ

(%L£9) 0 'S (%86) SYW
10y 1918343 Appueoytudis a1am saied a1nd ‘g9 Aep 1y

"juswieal; O 03 pasedwod Sy Suimonoy
Jamo) Ajpueoyludis sem aderiied a3Adolawen

"SWLIR ) UBY) SN Y3 UL SINOY 8% ULYIIM
Slwaeyisesede a1am uswom asow Apuedytudig

wnupdipf o
CRIE b BIT]
AdOV

wnipddpf
ERIE]JBIT]
UdDV

Aoeoyya
juswieasy

/sa3ed ain) 417

2boLD>
23/>032wDN
UdDV

97ueIRI)D
ayseled
0} awt] AdDOV

(s)awod3nQ

(- ¥66T £12b1D)) SY+4W
1z uoiuanidiu|

(7661 - 586T A123.1))
Apnis jJo awl) 19A0 pasealdul
93esop) 4| :Uo1UAIAIU|

[99=N]:(sasop
3/3wy se 3/3wzT=7 "1 ‘0Q)
SY (Bwot=zp ‘BwWSZ=TP) 4N

pasiaiadng
'SV - 4 3T uouaAIdU|

[z7=N]PL

104 (yg ea Dy/nes Sw oT=Ajlep
saw ¢) ayeyd\ns sututnp
pasiniadng ‘D :TUOLIUAAIIU|

(s)uonyuaniajuj

(p=ae3s

Jou payjolud
siaquinu

18303 ‘SWL) J9AO0
paLIeA S9)BWIISD
uonejndod)
‘sdwed adie)

T uawijoluy

666T - 986T
:poLiad

[80T=N]
Aoueu8aud

J0 193sawL) pIg
10 puZ UL UBWOM
:uoisnydul (000
‘og=uonejndod)
sdwed

T uawijoiug

£66T Aing
- G66T 12q03110Q
:poLiad

s\teyaq Apmis

HOIH :Anenp

(¢)3oyod
JeutpnitduoT
:ubisag

HDIH :A&anenp

i)
:ubisag

‘fanenp

'udisag

121)3U0d
pawLY :SISLID

uaie)|
(asawing)
2abnfay

121)3U0d
pawWLY :SISLID

uaJey|
(9sawing)
22bnfay

SisLID
/ uonyeyndogd

puejtey] 4apioq
asawung-tey|
:uonpI07

(0002)1e32
uajsoN
:sioyany

puejiey] Japioq
asawng-tey|
-:uonpdo7]

0007) 1233
Apeaindpy
:sioyiny

AdVY3HL SNda

s)teyaq Apmis




siapiosip 1edtSojoinau Jaylo pue das)s
'ssauLzz1p ‘SullLWOA ‘B3SNBU SB YDNS S}I3YD dpLS
alow Apuedyludis pey wie jJuswieasl Sy Yl

(%18) 49- LAV UeY) (%%6) SYW 40}
19y3iy Ajpueoytudis sem a1ed a1nd Aep-¢9 ay|

SwJe jusw3ieasy
U23M)aq SdueJed)d BLWIR)ISRIRd pUR JIA3}
0] SWI} UL 9DUDIBYLP JURDYLUSLS OU SeM 3IaY|

"SWJe JUSWIRAI) U9IMII] S}
SPIS UL 9DUDIBHIP JURIYLUSLS OU SeM I3y |

* 9)NPaYds 47-1YY 9SOpP-Inoy
913uts ay) uey) saies aind 1ay3iy Apuedyiuis
pa>npoud sa1npayds 47-1YY 9SOP-XIS OM]

‘swiie Juswiealy
U3aM13q dueIRd)D eLWIR)Iseled pue 1aAd)
03 W3 UL 9DUIBYLP JuedYLUSIS OU SBM I3y

S13943 9p!1S
:Adixo)

¢9 Aeqg

je aley 2i4n) 417
aouelsea))
elwaeyiseled
pue Jans4 YdIv

$310943
ap1s :Adixo|

gz fieq
je 9ley =2in) 417

aduesea))
elwae)ISeIRg
pue 1aA34 ydDV

(s)awod3nQ

[9%=N]
"¢ ‘Tpnds
(BwST) 4W ‘(P 4380 BwzT) SY

- SYIW
iz uonuanIdU|

[S¥7=N] 3yStem sad
S3sop #-T uaamiaq Jo td Swoz
paulquod ut UaALl 4g + 13V

49 - 1YV T uonuaniayu|

[TZT=N] ueipaw) 3)npayds
9s0p-Inoy T se UAALS 47 + [V

47 - LYV i€ uolzusAIIU|

[81T=N] uetpaw)
91NPaYDS 3SOP-XIS S 47 + [YV

47 - LYV :Z uoljusnialu|

[0zT=N] uetpaw)
91NPAYDS ISOP-XIS SB 47 + 1YV
47 - I}V T uonguaniaqu|

(s)uonyuaniajuj

[sih ¢t

> UaJpiiyd 87T
‘12303 £T9=N]
uaIp|yd pue
synpe - dwe>
T Juawjoluy

966T 1aqwa1das
—-G66T 220
:poLiad

[s3uatied
65£=N]>0)3ueg
utjedsoy

e pue dwe>

T 'S243Udd Yleay
T quawijoiuy

866T YdJie|p —
L66T 19qWISAON
:pouiad

s)teyag Apms

HDIH A3nenp

13y :ubisag

HOIH
:Anenp

1BUO13295-550.)
:ubisag

:fanenp

'usisaqg

1D14U0D pawly
ISISLD

uaie)y|
(esawing)

dai

1DLJU0D pawly
ISISLD)

uaiey|
(esawung)
2abnfay

SisLI)
/ uonyeyndogd

puejiey] 4apioq
asawing-tey|
‘:uonbdo7]

(866T)1039
38nA uea
:sioyany

puejiey] 4apioq
asawing-tey|
:uonbdo7

(666T)1e32
38N\ uea
:sioyany

AdVY3HL SNda

s)teyaqg Apms




61

‘SWwiie usamiaq
AjeSawous)ds 4o elwaRUR JO UOLINOSAI 0} SBWIY UL
92U3J3LPp OU SBM 313Y) INQ 'We Gy 3Y3 UL JISMO]S
249M uolInjosal AjeSawoleday pue woidwAg

"SINOY 8% ULYILM SWIB UDIMI]
JRLWLS SBM 9DURIRD)D I9AD) pue wnibddpf d

duUoie Sy el SYIW Yim
pa3jeas) 9soy3 ut J1amo) Ajpuedytudis a19m saied 417

w.e Sy ay3 uey z¥ Aep Aq
sajel 417 4amo) Ajpuedytuis pey wie Sy 3yl

'sinoy g¥ utytm wnipddipf d
paJea1d AjaAL3dayd swue Jusawieasd yjog

uoLIN|osay
elwaeUY

/ Medawouads /
AeSswojeday /
woldwAs ydov

wnipdipf
‘9duUeIed)) JANdS
/ d3seled YdIV

sheqg
T¥ 1B 2in)ie4
juswieal] 41

sheqg
Ti7 18 ain)le4
juswieal] 41

wnJedides

d '9xuesea)d
aseled UV

(s)awod3nQ

[0S=N]:(BwzT) Jayrawany
13V :Z uolauaniaquf

[0G=N]‘(SwzT) SV
SY T uonuaniaqu|

8/T=N (PT) 4N INOY3ILM 1O YIIM
(PL) SV :SYW A SV “Apmis Apouf3

[06=N]:PS (BwzT) SV
SY :Z uonuaniaqu|

[oS=N]‘TP

uo (Bwsz) 4W + PS (Bwzt) SV
SYW :T uonuaiaqu|

(s)uonyuaniajuj

juswijesall
shep 9
uLyitm erejew
juadsapnudal
yam

payjoJua sjuaned

g7t — (Ayundas
104 dwed puodas
0] paliajsuesy 't
ut uedaq) sdwed
Z uswioiuy

S66T 1sn3ny
-¢66T Aing
:poLidd

sNnpe g/t
:Apmys Aoeouyy3
‘uaJpyd pue
S}Inpe 00T=N
11Dy ‘dwed

T Juawjoluy

L00T - S66T
:poLiad

s\teyaq Apmis

HDIH :A&anenp

(uado)
10y :ubisag

HDIH Anenp

(uado)
10y :ubisag

‘fanenp

'udisag

1D1JU0D pawly
:adAj sisu)

uaiey|

(9sawing)
22bnfay

J213U0D pawly
:adAj sisud

uaJey|
(9sawing)
22bnfay

SisLID
/ uonyeyndogd

puejiey] 4apioq
asaw.ng-tey|
‘:uonbdo7]

(866T)
1e 38 3dud
[sioyny

puejiey] “apioq
asawing-tey|
:uo1pI07

(866T) 1033 @dLid
:sioyyny

AdVY3HL SNda

s)teyaq Apmis




"SOALJRALIDP ULSDWYIE YILM UOLJRULqUIOD
uL pa3eaJ) 9SOY3 URY) SUOIIIJUL JUSISIPNIIDI
95uUaLIadxa 03 A))|1] S SaWIY 931Y3 dI9M UOLSSIWPER
uodn J|y Yitm pajealy alam oym erwaeliseled ysiy
UM s3ull3ed "YgY ULYILM 31LIGdJR 319M %476 pue
dlwaeliselede aiam syuaiied Jo 9496 ‘SYW 1934V

‘%68 sem ¥
Aep Aq a1e4 210> 33 ‘UO1IIDUL-BJ JOJ PIIBII0D

"SSaULZZIp pue ‘elxaJoue ‘SullLWOA ‘easneu
93INde PapN)dUL SWJR JUDWILII) PaULqWIOD Ul
J9y31y Ajpuesytudis a1am eyl S303443 3SIAPY

Juswieal) (uoje) ulsawalle ueyl s3940
9sJanpe ajow Ajuedyludis yitm paleldosse
SeM JUSWJED] {|\ PUB ULSSWS3JIE pPauLquio)

elwaeyiseleq
‘3duRIRIY)
19124 YdIV

(34/8wSs7) 4W 'PE (B1/3wizT) SV

21eY UMD IV :(SYW) SY + W °T UoRuanId}uj

£02T=N‘T60T=N 1D
4 :€ uoiuaAIALU|

$199443 9£8=N ‘T9%=N 13¥

9PIS UdIV ‘BUOIe YV 'SV ‘Z uolauaniauj
9787=NT¥0T=N 1D

S30943 4 + S9ALIRALISP

9pIS YdIV ULS9WAY :T UoUaAIIU|
(s)awod3nQ (s)uonyuaniajuj

[£96T=N]
!So1und S 1o
9J3Udd Ydieasal
03 wnJedidey

d yum

sage |)e ‘syuaned
11e ‘paytdadsun
sdwed N
Juawijoluy

S661-766T
:poLiad

[S96%=N
1210]]°7LSZ=N
:sishjeue

ut papnjut

0s awes pajeal)
‘LY ULI0N

£657=N:1JY
Juawioiuy

S66T 19quiadaQ
-166T N[
:poLiad

s\te3aq Apmis

HOIH :Anenp

1euL
wopuey UoN
:ubisag

HDIH :Aanenp

1eL] wopuey
UoN :ubisag

:fanenp

'udisag

IILU0D pawy
:adAj sisu

uaiey|
(9sawing)
2abnfay

J213U0D pawly
:adAj sisuH

uasey|
(9sawing)
22bnfay

SisLI)
/ uonyeyndogd

puejtey] 4apioq
asawing-tey|
:uonpI07

(L66T)
1233 g
:sioyany

puejiey] Japioq
asawng-tey|
:uonpoo7]

(866T) 1
19 9 :sioyiny

AdVY3HL SNda

s)teyaq Apmis




63

"S9)NPaYDs Uaamlaq
9cuaJsayip yuedytudis e Sunediput ‘sdnou3d SwST
ueyy SwSz ay3 ut 417 ssa) Ajuedytudis a1am aiay |
'S3)NPaYIS UIDMISG SDUIYLP

juedytudis e Suizediput ‘dnos3 4|y SwST ay3 ul

G 1Ing dnoid 4|\ SwSZ dY3 UL 413 ou 1M 13y

JIN SwST 3sop-mo) ueyy 4N Swse
9s0p-y31y Yiim 133se) Sem JD9AS} JO UOLIN0SY

"91IS SIY3 1B 9dUaPIdpUL
]eLIRJRW UL UOLIDNP3I 9% /¥ B 03 P3] SBY JUdWIRal)
Apnis pue sty3 3s233ns sioyine Apnis ‘puejiey |

UL UOIdNPO.IIUL SYYIN YItM papidutod Apnis sty

"D 01 paiedwod p1oj-9 pue |y 03 paiedwod
P104-8T o3eLued 33Ad03owed paocnpas Appuedytudis
S9AIIRALISP UISSWLIR YIIM JUSWIRDIIDY

(LYY 'SV) saAneALsp
ULSaWa3JR URY) JN YILM Juswieal) Jal4e ut Jaysiy
Apueoytu8is sem a3ewied a1Ad010wed wnupddpf

sheqg

T 'gT e 2in)ie4
juswieal] 41
sAeq £ 1e ainjie4
juswieal] 413

2ouele9a)d
19A94 }dDV

(wnuediey d)
9dUdpIdU| YdIV
a3eLue)
21A>0319Wen
UdOV

adeule)
21/>010wen
AdIV

(s)awod3nQ

[T£=N] (3WST) W
(m01) 4W :Z uonpuaniayu|

[89=N](3wsT) 4N
(u31y) 4 :TUOIUIAI U]

(senpayds a1qetien/3sz)

4H ‘9 uonuaAiaqu| (31qeLien)

0 :G uonuanid1u| (senpayds
919eueA/3ST) 4 ¥ UoIUAAIAIU|
{(sainpayds a)qeuien/3S ) 4W

4 :€ uonauanIduj {(3wzt)
1YV iz uonauaniaul (3wzt) Sy
SV T uouandu|

(s)uonyuaniajuj

'9seasIp
JURILWIODUO0D
“yueugaid
papn)IXe
‘wnJediey

'd 21n2e yim sIA
7<93e :papn)dul
DLund dwed

T Juawjoluy

66T -T66T
:poLiad

uaipjtys/snnpe
¢6TS=N
(uswaean shep
€9 ULYIIM BLIRIRW
Jua3sapnIdal
yim

payjoJua sjuanied
¢i7%7 — (Ayundas
10} dwed puodas
0} palidjsuesy ‘T
ut uedaq) sdwed
T quawijoiug

S66T-066T
:poLiad

s\teyaq Apmis

Jo14u0d

HOIH Anend WY :SISL)

uaiey
(esawing)

1Dy :ubisag 2abnfay

ID1)4U0D pawly

HDIH :Aanend :2dA| sisup
sjeu] uaJey|
wopuey UoN (9sawing)
:ubisag 22bnfay

‘fanenp sisL1)

/ uonyeyndogd

'udisag

puejtey] 4apioq
asawng-tey|
‘:uonbdo7]

(s66T)
1239 sniyyws
:sioyiny

puejiey] 4apioq
asawng-tey|
-:uonpbdo7]

(966T) 1239 221id
:sioyyny

AdVY3HL SNda

s)teyaq Apmis




"O%%°6 SeM 1Bl diN)ie)

SALIRINWND dY3 BLIR|RW JUSISIPNIIDI 10} paleal)
9S0U3 UL !049T SBM SIAIIRALIDP ULSDWYIR 10}
9)eJ aIN|iej JUBWIRAI} dAIIRINWIND 3Y) ‘zy Aep Ag

"JUBWIIRDI} SALIRALISP ULSDWSYIR Jd}Je
¢ Aep Ag diwaeliseiede a1am USWOM JO 94Y6

‘elIe)eW wnipddpf o

10} auoje pasn aq 4123u0) ou pnNoys 4|
15938ns sioyine !swie |3y 10 Sy Y3 ueyl 417
193243 Apuedytudis yiim pajeldosse sem 4|

"SWJe SALRALISP
utsawalJe ueyl 4|y ay3 ut 1a3uo) Apuedytudis
913M SaWI) 9dURIRI)D J9AS) pUE dliSeled

"aU0)e 4|\ ueyl aduelea)d alisesed 19339q Sulpiroad
4309 Yam YdIV Jejtwts papiaoad 13y pue Sy yiog

7 Aep 1e ainjiey
juswieal] {17

ERIII-E1b)
ausesed

03 s} AdDV

shep z¥ 1e ainjiey
juswieal] 417

wnipdpf
‘3dueled)) Jana4
/ diseled /UdDV

wnJieddiey g
‘9duUeIed)) JANS
/ d3seled YdIV

(s)awod3nQ

[£8=N]

(4W yam

oquiod ul pG-¢ 40y 3)/3weT)
Jayjawayse Jo {(9 ‘sp nds
3/3wST) 4W pue (3/8wy=7 'T
‘OP) SV Uy 4 snotaaid

ou pue uond3yUL
Mau J1 o !(S/8wy=2 'T ‘'0p) SY
SEMENEN

"JIN-SV 'SV :Uo1IuaAIZIU]

12301 syuaized 0§ G=N

(sanpayds a1qetien/35z) JW
4N ¢ uonuaaiaqu|

{(Bwsz) dW (Pg/Bwy BwzT)
LIV AW + LYV :Z uonnuaaiaiu|

(Bwsz) 4W ‘(pg/3wy Y3wzT) SY

AW + SV T uonuanidyu|

(s)uonyuaniajuj

[£8=N]
‘foueudaud

uL apostda
jeLiejew T pey
usawom jueudaid
40 %7 :so1uld
1e49A3s ‘dwed

T ;Juawjoluy

9661 - T66T
:pouiad

'suoldauL
paxiw ‘aseasip
JURILWIODUO0D
‘yueugaid
:suolsn)dxa ‘shep
¢9 sed uyim
sjeuejew-uue
ou J1 wniedd)ey
d paWwIyuod
-9p1s Yam

sade je- dwe>d

T Juawjoluy

G66T I1sn3ny
-¢66T AIng
;poLiad

s\te3aq Apmis

WnIiaaw :Axnenp

(¢) 31040
1eutpnytduon
:ubisag

HDIH A3nend

1Dy :ubisag

:fanenp

'udisag

ID1JU0D pawly
ISISLD

uasey|
(9sawing)
22bnfay

1D14U0D pawly
:adAj sisu)

uaJey|
(9sawing)
22bnfay

SisLI)
/ uonyeyndogd

puejiey] Japioq
asawng-tey|
-:uonpdoo7]

(s66T)
1233 Apeaindp
:sioyiny

puejiey] Japioq
asawng-tey|
‘:uonbdo7]

(966T)1e 39 adtid
:sioyyny

AdVY3HL SNda

s)teyaq Apmis




65

"ty Aep
Aq 103eWwaey JaySiy Ajpuesytudis padnpoad ing
99M 3S1l4 Ul JLID0)RWIRY PAIAIMO] Dd JO UOLILPPY

%96 Aq syluow z uLyaim uotrdayuL
XBALA d PALY} JO|SU PdNPaI Dd 4O UOBLPPY

sfep ¢9 pue gz ie 1]

9dueJea)d djusesed ‘UOLIINPAI 1IN YdDV

"S109)J9 9pIs
juedytudis yitm paleldosse 3ou sem (Sy-4 ) SY

417 49y31y Apuedyiudis yum
pa3eLI0SSe SeM ) (9%6S" SA 2%0L) O Uey3 sajel
aind 1a133q Apuedytudis papiroad (SY-4W) SY

‘0 ueyy adieydstp
1e31dsoy 03 awy J230ys papiroad (Sy-4IW) SV

‘D ueys adueses)d
911seled 03 awl) 133i0ys papiroid (Sy-4W) SV

‘D ueys adueses)d
J9A9} 0) dwl} Ja3I0ys papiroid (Sy-4 W) SV

JLD0RWRH
*AdOV

92UIISIPNIIAY
/JUswieanay
*AUdIV

shep
¢9 pue gzie 417

dduesea)d
ayseled
‘uotdnpai
19A24 2UdDVY

faixoy

shep gz 191)e
ain)Le) Juswieal)
41

23.1eydstp
1e31dsoH UdDV

aouesea)d
aseled YDV

dduelea)d
19A34 DY

(s)awod3nQ

[g7=N]3uswiean

awoy p#T 404 SUOLIdNIISUL

yam uaAL3 (Bwsz'0) O + 0D
(Od +

0D JusWIea1Ial) 17 UOLIUSAIDIU|

[0£=N]
(0D uBWIeaIIBY) 1T UOLIUDAIDIU|

[z7¢=N]
pasiatadns ‘pg (8wsz) 0D
0D :TuonUaAISIU|

[og=N]uyzie

4W PUe ‘Yot ‘Yyg e  'siy ¥7 J9A0
9sop 3uLpeo) 31es SNOUIARIIU|
4 + (Al) O :T uorusAILIU|

[0£=N] pantasqo
‘TP (BwST) 4 'PE (Bwy) Sy
4N + m< _.ﬂco_ucw?_wac_

(s)uonyuaniajuj

[z7¢=N] ‘aseasip
JURLIWODUO0D
‘SUOL3dDuL
paxiw ‘ueudaid
papNdXd
sowund e

Woly XRAIA d /M
syuaned !sdwed
T uswioiuy

'966T -S66T AIN[
poliad

‘9seasIp
JURLIWIODUO0D
“ueudaid
papndXd
‘wnJedidey

d 9Inde Yam sIA
7<93e :papn)dul
Jiud dwed

T 3uawioiuly

66T 19qwade(
-Aenuef
pouidd

s\teyaq Apmis

HOIH :Anenp

¢(1euonensasqo)
11040d
1eutpnyiduon
:udisaq

HOIH :Anenp

(pa41ed uado)
10y :udisaq

‘fanenp

'udisag

12L)3U0d
pawuy :Sist)

uaJey|
(9sawing)
293n49y

11uU0d
PENNEST)

uaJe)y|
(9sawing)
EEYNIEN|

SisLID
/ uonyeyndogd

puejiey] 4apioq
asawing-tey|
:uoyedoT

(566T)1e
39 1351nquiaxn

sioyjyny

puejtey] 4apioq
asawing-tey|
:uoyedoT

(566T1)1®
39 138anquiaxn

:sioyiny

AdVY3HL SNda

s)teyaq Apmis




'SS3ULZZIP PUB S1D9))3 |eULISAIUL-0J3SeS dI0W
Ajuesytudis yum pajerdosse sem | asop-313ulg

"sajed 417 3uaiaytp Apuedytudis spiaoid
JOU pIp 4|\ 9s0p-9)3uls pue Sy-4n ‘4N sop-213uls
uey) sajes 413 Jamoy Apuesyiusis papiroid Sy-4IN

‘yuow snotaaid ayj ut 4|y 3sop

918ulS Y3Lm pa3eIDOSSE 319M D4NYLR) JUBWIRAI]
"4 9s0p-2)3uls ueyy aAld3YS alow Apuedytudis
Sem Gy-4 N ‘syuanied pajeasy-ai uj |\ asop-213uls
ueyy aA13daYS aiow Apuedyludis sem Gy-4

*JIN @sop-2)13uls
uey) YdDV J91ses Appueoytulis papiroid gy-4

‘(39sqns e uo pa3onpuod) Aep

pu0233s ay3 uo Sy yim 3uoje 4|y asop-y3iy

ay3 Suuassiutwpe Aq pue 4|y 3sop-ysiy ays
3unnds Aq pasnpal Ajuedytudis sem SuLtWop

4N (8w s z) asop y3iy uaey Suiney
PapN)dUuL S1030R) YSLI ANOY T ULYILM PIJLWOA
S]eL3 yloq ul payjo4ud syuanled 4o o4/ AjieaN

Koy

gz Aepie) 417

/(£ fepie) 413

aw Aq

EINCTRUETLIEEN]]

AddIV

Sunlwop
Avie3 :ydov

Supiwop
fye3 ydov

(s)awod3nQ

[295=N]‘eseasip
JURIWODUO0D

/ suod34uL
paxtw ‘Adueudaid
‘Dl9> uaipyd
:SUOLSN)IXD
‘sdwed

T uawijolug

[£8=N] paaiasqo
‘asop 918uts (Swsz) 4N
4N :Z uonuaIaU|

[£8=N]Ppaniasqo ‘siy g A1ana T66T
sasop ¢ ul (Bwot)Sy (SBwST)4W  “aquiadaqg-Ang
SY + 4 ‘TuUoiUaAIU| ;poLiad

[££9¢=N]

'sih gg —ow

9 pade syualied

[T£=N] (BwST) W  ‘sdwed admnpy

(mo1) 4W iz uonuaAIu| uawioluy
[89=N] (8wST) 4W S66T - 066T
(y81Y) 4 :TUOIUIAIDIU| (poLiad

(s)uonyuaniajuj s)teyag Apms

HDIH :Anenp

13y :ubtsag

HDIH :A&anenp

1eL] wopuey
UoN :ubisag

:fanenp

'udisag

121uU0d
pawLY :SISLID

uaie)
(asawing)
2abnfay

121)JU0d
pawWLY :SISLI)

uaJey|
(9sawing)
22bnfay

SisLI)
/ uonyeyndogd

puejiey] 4apioq

asawng-tey|
:uoyp107

(766T)1039
1981nquiaxnT
:sioyany

puejiey] Japioq

asawing-tey|
:uonpd07

(S66T) 1233 3)tny]

19) :sioyany

AdVY3HL SNda

s)teyaq Apmis




-y

_”NﬁmuZ”_ .9seasip
juellwoduod

“JW UBY2 510949 3pIs (bwsz) 4w 'suonddyuL
10 SWJ3) UL pa1ela)ol 121319q sem JH asop ysSiH Aydixop 4W :z uonuanidiu]  paxiw ‘yueudaid
PapNIX3 ‘soLuLd
‘wnipdd)pf ¢ Suiea)d 92U3253pNIDY (pS 4200 BWZ/) 4H 1B 3B XBAIA d /M puejiey] “splioq
18 J|\ Ueyl aA13daya alow Ajppuedyiusis sem JH /3UsW1ea.19y 4H :‘Tuonuanidiul  suaned 'sdwed 1213U0d asawung-tey|
(Swzz) asop y3ty ‘suorydajul Juadsapnudal Suowy dOV swuanpd /HS=N T 1Dy T Juawijoduy HDIH :Anenp pawLY :SISLID :uonps07

sajel ainjey

'suol3dajuLal 3)qissod Joy paisnipe uaym 3utpnidput aALlIRINWIND (bwsz) 4w
'swe (9%8-9) AW Uey (%£-T) 4H 3sop Y3ty ut 411/413 4W -z uonuaniaquj
1amoq Ajpuedytudis a1am sajes ainjie) ALIRINWIND
sajel aunjiey [(bw¥Z) 4H (yoea uauey| (£66T)
'swue (960T) 4W ueyl (965¢) 4H ut 9AlRINWND 4H :TuoiuaAIu] '966T -S66T AnC 1eaA T 'Z=N) (asawing) 1e 32 3)\Lny| 193
1amo) Ajpuedytulis a1am sa3es ainjie) SALIRINWIND 417/413 swuaiapd 86 T=N T 1D ;poLiad s1)Y :ubisag 2abnfay sioyiny
‘(0TT=N)
pojeaJ) elejew
SwW13 S1Y} UL pa3dNPU0d uotL3al S1yY} ul SaLpPNIS J3YI0 shep gy 1318 yum 3uiyuasaid
3unye10qo.i0d ‘z¥ Aep je swie 3wWSZ 10J 949G pUBR  24N|LR) JUdWIRI] dq@j ut synpe J21JU0d  puejiey] uialsel
4 BWST 10J 9% 79 UL PIAISSGO SBM (P3324402) 417 410 NV :uawjoiuy HOIH :A1nenp pawy :SISLD) :uonbI07

[£5=N] :dn-monj04

Aep z¥ (3wgz) ulw ST UlyIM
4 9SOp puodas |y asop-a13uls
4 :Z UonuUaAIIU|

Sw SLY3 UL Pa3dINPUOD UOL3aJ SIY) UL SSLPNIS J3Y30 shep gz 1918 (766T)
Suniesoqouiod ‘gz Aep je swue 3WSZ 10 9y pue  ainjiejjusawiedl]  [£G=N](BwST) W 9sop-213uls  T66T ‘AON-3das (uetpoquie)) 1233 Jauejuo4
4 SWST 10} 940G UL PIAISSGO SeM (Pa3IaLi0d) 417 410 4 :T uonuaAiau| poLidd 13 :ubisag 22bnfay :sioyny
AdV¥3IH1 DNYa

‘fanenp sisL1)
'udisag / uonyeyndogd

s)teyaq Apmis

(s)awod3nQ (s)uonyuaniajuj s)teyag Apms




'93e y31m pasealdap sajel
aIn)teq "9%0L 949M (4]17) sAep 8z ie sajel ain)
‘Apms ay3 Suuinp Apuesytudis asol sajed 413

‘J1ey Aq 2oueIe3)d 19N} 03 dWIL) PIINPAI SYIN

‘swJie usamiaq AjeSawouaids 1o ‘AjeSawoieday
'RILWUSRUR UL 3DUIISHLP JURIYLUSLS OU SeM I3y |
‘swe {|\ 9S0p-913uls UeY3 SY/|A UL 193Se) 919M YdIV

‘e 3 (BwsT)
9sop mo) ueys (Swsz) asop Y3y ay3 ut J1amo)
Apueoyludis sem gz Aep Aq s417 Jo 9duapidul ay |

e 3 (BwsT)
9sop mo) ueys (Swgz) asop Y3y ay3 ut J1amo)
Apueoyiudis sem 6-£ sAep Aq 413 Jo aduapioul ay |

'swe i (3wST)
9sop mo) ueyl 4|y (Bwsz) asop y3iy ay3 ut pided
2J0W SEM J2A34 pue elwde)iseied JO UOLIINPY

sAep gz pue £ 1e
aJnjLej Juswieal]

417/413

fypraion 13y30
/ (@>ueues)d
211seled/1anay)

AdOV

gz ie ainjleq
jusuwneal] 417

sheqg
6- £ e 2in)ie4
juswieal] 1413

aduelea)) 19N
‘elwae)iseled
AdIV

(s)awod3nQ

(1/3wST/0T/ST) dS + AW
dSW ‘uonuaniauf

[66=N] (3WST) 4W
(m01) 4W :Z uoiauaniau|

[00T=N] (BwST) 4W
(y81Y) 4 :TUOIUDAIDIU|

(s)uonyuaniajuj

syuaned g6¢=N
DLund dwed
T JJuawjoluy

066T
aun( - Asenue(
:poLiad

[66T=N]

yJ99m snotaaud
ut juswieasy
0 ‘Aoueuldaud
suoLsSN)IXd
‘wnJedides
d PaWIyuod
yum (sade ne)
syuaned 'sdwed
T uawjoiuy

066T
Jaqwiadaqg-Ang
:poLiad

s\te3aq Apmis

HDIH :A&anenp

(¢) 310401 jeu
ipni8uoT:ubisag

HDIH :A&anenp

1eL] wopuey
UoN :ubisag

:fanenp

'udisag

121)JU0d
pawWLY :SISLID

uaiey|
(9sawing)
22bnfay

121)JU0d
pawLY :SISLID

uaipy|
(asawing)
22bnfay

SisLI)
/ uonyeyndogd

puejiey] Japioq
asawng-tey|
‘:uonpdo7]

(T66T)
1@ 39 Ul)SoN
sioyiny

puejiey] Japioq
asawng-tey|
-:uonpoo7]

(z66T)
ILREEIL) PE
:sioyyny

AdVY3HL SNda

s)teyaq Apmis




(¥DdD1) @>uddsapnidal 3noym aand jedtdo)oiiseled 9391dwodu| (YDdD) @2UadsaPNIIAI INOYILM 34nd Jedtdojolisesed a391dwo) {(447) 24njte4 1edt3o)oliseled 91e]
!(417) a4ntey 3uswiealy aieT {(413) a4njies Juswiealy Aueg ((Yddy) asuodsay jed1Soj03iseied pue 1edtul]) 9lenbapy :sawodino A>voufa bnap vLIDDY

(SVYIW) @1eunsayie-autnboyaw (1Jy) Adesayy uozeurquiod uistwalie (ds) sutweylsawiAd- suxopeydins (D) aututnb (4|) sutnboyaw !(47) sutiueawm
!(4H) suwiuejoley (yq) utsawaieospAytp (D) autnboioyd (4g) 1039win)yuaq (1Y) suonbenole !(3y) Jaylswalle {(Sy) 91eunsalie :sbnap pLID)D

"SWJe 10J3U0D pUB JUIIDRA
99JdS U9aM1q Ssioledipul AJipigiow JeLIRRW
pJepueis Ut 93UaJayLp 3uedyludis ou sem aiay|

"SWJe 10J3U0D PUR SUIIDBA 99}dS JO SDI3ISUP
931seled ay3 ut aduJayLp JuedyLUSLS ou sem 1ay |

*3duapldUL 3udnpal

UL 9A13D344D JOU SBM SULIIRA BLIRIRW SIY3 !Swie
1043U0D pUB SULIIRA 994dS USAMI] SDUSPIDUL
1eLIR]RW By} UL 3DUISLP JURIYLUSLS OU SeM I3y |

(4ay30) Astprquopy
jeuelep

Asuap
d1sesed YdoOv

(wnupddipf )
9dUdPLdU| /UdIV

(s)awod3nQ

[TT9=N]
2UIIDA g SRIIDdaH :043U0)

[019=N]
au1dDA 99JdS
— (bLD)DW) 2UIDDA UOLIUIAIIU|

(s)uonyuaniajuj

[sisAeue
Aoeoyys Arewnd
T7ZT :87¢T=N]
‘suk g1-7 pasde
uaip)yd — dwed
T Juawjoluy

9661 Ang
- ¢66T 1990100
:poLiad

s\teyaq Apmis

HDIH :Aanenp

(Papunq-aignop)
1Dy :ubisag

‘fanenp

'udisag

JD1)JU0D pawly
ISISLD

uaiey|
(9sawing)
22bnfay

SisLID
/ uonyeyndogd

puejiey] Japioq
asawng-tey|
-:uonpoo7]

(966T)
1239 udlsoN
:sioyany

ANIDOVA

s)teyaq Apmis




(syuow

[S%7S=N] 65-9 23e) sIA
‘suoneINW !3DURISISAI S YIM G JSpUN UIP|LYD
‘suoneInw sdyp pey (%7%) Jey sdyp pup 1fyp  paie1d0sse ‘sdyp pue fyp ‘'sauad 1e -dwed 121)JU0D paully elquez
Ajieau pue 4fyp pey syuaned ( 9z6) 11e AluesN :9DURISISY Z paqoud :Apnis SuidAyouan T uawjoluy HDIH :Amend ISISLID :uonpo07

[48=N] -@sn sawoy
Joj suondnI3suL yum Adeweyd
3B 3297102 03 d5-SY UaAL3 uaIp)yd
(ssauanndaffa) pasiniadnsun
dS — SV iz uolquaniaquj
‘(mo)aq "ButdAjouad sad) adueisisal 4§

y3y 03 anp Aqissod 45/Sy 4o Axedyys pasnpay [S8=N]>wnd3e 4S £ pue ¢
sAep paniasqo “eydsoy e T Aep
dS-SV 10} pasiaiadns uaip)yd 92UR)SISDY (19ymas)d (s007)1@39
CAZT) SSQUIALIDAYT (Aopoyffa) zooz 'sun(-youep 3 (Adeoyy3) 1Dy paqLidsaq) a13j4010dag
SEM SS9UDAIIDRYD ‘945G ¢Q Sem (dS-Sy) Adeoyy3 g Adedyyg  pasiniadng 4s-Sy iTUOLIUIAIIU| poLiad :udisaqg 22bnfay :sioyny
fnigessut
dwed 03
anp jew3 - uoi3al
[09T=N] 3utpunouins
‘suoyesnw sdyp g 3utssassod o401 pue 4yp ‘suoneINW 9JUeISISAI ¢S YIM ‘(@ueistsau) eautnn
¢ 3uissassod sjuedidiyied Jo 9458< Yim ‘dwed sdyp pup 1fyp  paieLd0sse ‘sdyp pue ifyp ‘sauad OALA UL - dwed 121)}U0d yinos ‘aute’
993NJaJ duLeT Ul PaYsl|qeISa SeM 3dUeRISISAI ¢S :2dUe)SISAY Z paqoud :Apnys utdAouan T Juawjoluy HOIH Anend pawly :SISL) 013007
dS-Sv
dS — SV iz uoyuaniauj
"OV/SY J0 Adnjod jeuoizeu panuizuod sAep gz 19158 30UR)SISDY (L007)
payoddns siy3 ‘uoneyndod jesauad ayy Suowe  aunjLe) Juswieal) (Ov-Sy) autpinbowe/gy #0-¢00z 8 (Aeduy3) 10y 1e 33 jJ2uuog
dS-SV Pue DY-SY 40} Swes Y3 a1am sajed {1 417 OV-SYV :uonuaniaiu| :poLiad :udisaq (uewuaqiy)aabnfay :sioyany

edLyy

fanend sisL)

‘udisaq Juopendog | 100 Apmsg

(s)awod3nQ (s)uonyuaniajuj s)iey3ag Apms

"yTOZ - 086T 'BlSY YINOS pue ‘}se3 3)ppLiy 3Y) ‘edLiyy ul sSuRISG sisLI) UBLIRIIUBWINY UL SILPN)S UOLIUIAISIU| PISNI04-UBWINY :eLiejel *6 3)1qe]



71

"SWwIe 4§ pue DD JYA Uou ay3 uL
9S0y3 URY) S3103S U0l jewlou a1ow Apuedyludis

pey D pue y SULWelIA pue 4§ SulALdal asoy|

‘swJe Apn3s usaamyaq JayLp
Apueoyludis Jou pLp s19A9) ulqoj3owary ueay

"juelsisal sem eriejew wnuiedidey Jo 9,85 ‘Adesays
dS U0 3soy3 Suowy JURISISDI DIIM SUOLIIBUL
wnipdd)pf 4 30 o479 ‘Adeiayy ) uo asoyy Suowy

"04G 7 1SBI] IB JO SuoldNpal
211seled pasuauadx® (%S56=dS '%L8=0))
satdesay yoq uo syuatied o Auiofew sy

1$)NS3Y

MIM/XE (JVA) D pue
v utwen + Aiyuow (3wsz) ds

$9101S UOJ| 2YdDV VA + dS € uonuaniayu|

ogadeld + Ajyuow (3wSz) dS

S19A9) dS :Z uoijuaniau|
utqoj3owaeH ogadeld + (3wsz)0D
AdDV 0D :TuonuaAI U]

dspupb [gs=N] ‘(asop a1buls sp buisz) dS

0D :@1uelSISaY dS :z uonpuaniayuj

eiwaeyiseled Jo
uoBINPY AdIV

[6£=N] ‘(pS 4210 bwiSZ) DD
0D :T UonUAAIIU|

(s)awod3nQ (s)uonyuaniajuj

[uaspiyd
G1Z=N]'sIA

G> uaip)yd ‘dwed
T Juawijoluy

1661
Jaquadag-Aing
:poLiad

[@>uajeaasd
aulaseq TZv7=N
‘syuaned g¢=N]
$ym g snotaauad

utL Juswieasy
1euejewjue

ou yum syuaned
wnipddpf

d 'dwe>

T Juawjoluy

7661 Jaquadaq
— J9qWIAON
:poLiad

s|teyaq Apms

Jo14u0d

HOIH Anend WY :SISL)

(papung-a1gqnop) (uetpuning)
1D¥ :ubisag 2abnfay
121)3U0d

HOIH :Anend paWLY :SISL)

(oALA ut)
Apmis Aanisuss

(uepuemy)
‘dod 1p42uan

:Rayend sisL)

/ uonyejndogd

'usisaqg

eluezue|
‘uoL3ay ewodLy|
:uonpd07

(T007)
1€ 39 )3ysewo]
sioyiny

o3uo)
Jodnqnday
JuenowWa(q
:uonpi07

(S66T)1239
Repiop :s10yjny

edLy

s|te3aq Apms




(£9T=N)

"9duelsISal O unedipul ‘'suolieinw AYST Tipwifd 498 Tipwifd S|eu) ¢ wouy
AY8T Tipwifd pey os/S pue 498 Tipwfd pey o481 19/ 12/d 'sauagd aduelsisal  pailnJdAl ‘sdwed 121JU0D pawIYy uejspied
3ym ‘suonyeInw j 9/ H2fd pey (%00T) S231L)0SL 1Y 2DULRISISIY 0D paqoud :Apmis SutdAouan  4q| € uawioluz HDIH Aaenp SISLD) :uonpd07
(52-0D ueyy

131339 yloq paydayoud o¥-p)) 4opuasd pue (¥ddd
19y31y pey 0¥%-0)) 23e yim aanda304d Aj3utseasdul
91aM swiie Yjoq ‘sainjie) Juswiealy aul) 3st Suowy UddDI 7¥0dD  [08=N]:(Swo¥) DD asop-918uls

"SS3DONS JudWILAJ) dUl) IST 493399 paplroid 0%7-0D 4N :Z UOLIUBAIDIU|
shep gz 19148 (tT02)1239
syuaned (9% S¥) 0%7-0D Ueyl (%LL) SZ-0) Suowe  aunjiejjuswieas]  [£8=N]:(BwSz) 0D 9sop-9)13uls (18113 7) 8661 (uey3yy) piemoH
19y3ty Ajpuesutudis aq 03 panlasqo sem 4|7 410 DD T UOLIUBAJIRIU| :poLiad 1D¥ :ubisag 2abnfay :sioyyny
e101 80g=N]
‘swJe 4s 40 0D
I3Ya1d 03 €' SIA
pajedo)e ‘eliejew
[7%7=N]'Pg SV 9J9A3s ou
(0) PT dS :0d dS :9 uozuaaialu|  ‘yueudaid jou ‘siA
‘(sased juadsapnidal [o7=N]!(0) TP Od (0) PT  Zz<33e :papn)oul
ut 3d9oxa) sa3Ar03awes ainjew 3upuanaid 2dUeRIEdYD (S :Dd dS S uonuaAIdlu| [[S¥7=N] (‘uipes w08)
B 9A11D3449 240W SeM Gy Ing sa3Ad01owes 91/>015wed ‘(0) sotutd dwed 121u0d
13p10 SuLIea)d IR DALIDRYD dIoW SeM Od uo 1293 PT (BwST) dS :dS ¥ UoLIUBAIIU| G ;uawijoiuy HODIH :Anenp pawWlY :SISL)  ueISDIed :UOIIDIOT
'S9)ed {]73294e shep gz 1918 [7£=N] ‘PS (Bw¥) sy
30U PLIP dS 10 0D 03 Od SULPPY (%%7°7) SY-dS  4N]Le) Juswieal) ‘PE DD SV DD < UoLIUDAIBIU|
"(9%8'6) dS (%87) SV-0D (%18) 0D PapnIdUL 411 410 [9£=N] :€P (BwS 0) Dd
‘PE 0D :0d 0D :z uouaAIRlU|  (spouiad jeiejew (zT02)1039
‘uoljeutquwod ut Jo auoje sjetidoidde [9£=N]1:pg (BwSsz) D ¢) €-100C (uey3yv) DsuLzoe)o)]
133u0) ou st 0D 0D Yim jewnndogns sem ¥YddD ADdD 10D T uoLUBAIRIU| ;poLiad 1D¥ :ubisag 2abnfay sioyyny

eISY YIn0S pue jse3 \ppLiN

:Rayend sisL)

1S)NSY (s)awodnQ (s)uonuaniayu [ syeraqg Apms siteyaqg Apms

'udisaq / uonyeindod




73

an)eA swos 3g Aew aJ43y] "Suo13dBuL
JU92SaPNIIBI PALY) PUB puodas ssa] Ajpuedytudis
pacuauadxa Adeiay (p7T) Dd+0D PaULqWod

uo asoy3 ‘Adesayy Dd Aep-#T uo 1y puodas ayy uj

‘Adeiayl Dd Aep-S ayy

0] 9N)BA OU SL 3J3Y] "SUOIIDIDUL JUSDSIPNIIDI PILY}
pue puodas Suluauadxa syuatied ul swie Dd+0D
pauLqwod pue ) UdaMISq duaIaYLp Juedyludis
ou sem 2133 ‘Adesayy Dd Aep-S uo |y Isiy ay) u|

a8e yym paseasdap asdejas Jo
ysu ‘swie pastaiadnsun pue pastaiadns Dd 404

swJe pastaiadnsun pue pasialadns usamiaq
aSe Aq uonda104d Dd UL SOUBIBYLP OU SBM 313y ]

'sdnoJu3 pastaiadnsun pue pastaiadns
UL XeALA ¢ Jsutede 913233 Ajjenba sem Dd

1$)NS3Y

PS (P¥T 41910 3wST)

0d + (8wsz) ©d

'Od + 0D :Z uonuaAIAU|

suoldajuL (Bwsz) ©d
JUD2S9PNIIY ‘DD :TUOlUIAIRIU|
oV [o0Z=N] T1D¥

pS (P 49n0 3wiST)

0d + (Bwsz) 0D

'Dd + DD :Z uonuaAIU|

suoljda Ul (Swsz) 0D
JUD2S2PNIDY 'DD :TuUOolUIAIRIU|
AdOV [00S=N] T1D¥

[86=N]3uswieai swoy p¥T
10} SUOLIDNIISUL YItM 0G3dR|d
pasiasadnsup ‘(oqaspid) :0qa3pid

[£8=N]3uswiean swoy pyT
Joj suondnnsut yum (3wsz) dd
pasiaiadnsup) ‘Od :Z uoiuaiaiu|

[SoT=N]
SSQUIALIDRYT p¥7T pantasqo Apdautp (3ws)
g Adedyg  0dpasiaiadng ‘Dd :TU0LIUIAIIU|

(s)swod3nQ (s)uoryuaniaju|

'SUOLIDDJUL PAXLW

‘elWSRUR DIINIS
‘A>ueudaud ‘sIA
¢>oa3e :uoLsndIXd
1ud dwed

T Juawjoiuy

"'866T — L66T
TIDY -L66T
-966T :T1DY
‘866T-966T
:poLiad

'SUOLID3UL paxIW

‘RILUSRUR DIAAIS
‘Aoueulaud 'siA
¢>a3e :papn)dxd
Hrund dwed

T Juawjoluy

(dn-monoy
yuow 6 Yim
0007 19qWIdAON
-aun() ‘T100C
sn3ny-aun(
:pouiad

s|teyaq Apms

HDIH :Anenp

(yoea sedA 1T

'T=N) S10Y
:ubisag

WNIaaw Anenp

10y :ubisag

:fanend

'usisaqg

1IPuU0d
pawLY :SISLID

(ueydyy)
2abnfay

121)JU0d
pawLY :SISLI)

(uey3yy)
2abnfay

ueispied
UJI9)SOM
YiioN
:uoyp207

(¥002)1e32
pueymoy
sioyiny

uejsbjeqd
:uonpd07

(7007)
1@ 39 31597
-sioyyny

eISY YIN0S pue jse3 ppLiN

SIsLID)
/ uonyejndogd

s|te3aq Apms




(¥DdD1) @2ud3s9pnIdal 3noyIm aind jedtdo)oiiseled 9391dwodu| (YDdD) @2UadSaPNIII INOYILM 34N Jedtdojolisesed a3a1dwo) {(447) 24nte4 1edtSojoliseled
9387 {(417) 24nte) Juswiea) 33T (413) 24n)ie) uawiealy Ajes ((YdIV) asuodsay jedt3o)oiiseled pue jedtul)) aienbapy :sawos3no Axvouyfa bnip pLID)pY

‘(SYIW) @eunsayie-autnboyaw (1Hvy) Adelayy uorieuiquod utstwalle (ds) autweylawAd- autxopeydins (D) aututnb !(4|y) autnboyaw !(47)
auLiueawN {({H) sautiauejoley !(yq) utsawayieospAyLp ((0D) sutnboiojyd :(49) 1038wn)uaq !(1y) suonbenose (yy) 1oyisawalle (Sy) leunsaie :sbnip bLID)Dy

"0 G -7 WOl
pa8ues papnydut sade))ia £ ay3 Jo saduanbaly ing
‘JUR)SISDI S SJ9M SUOLIIDJUL JO (% ZT) 1oMaS

‘% C9-8T WO}
paduel papn)duL sade))IA £ ay3 Jo sauanbaly ing
‘JUe3ISISaI DD DJAM SUOLIIBJUL JO (%9%) Jey AjeaN

2OUR)ISISY

9dURISISIY

(s)awod3nQ

[85Z=N]

'dS eJ3xa uaALs Jou jeul 4s

uL pajoJua syuaned (3wSz) dS
'dS :zuonuaniau|

[T£7=N] (12201 Bwov)

0D Sw g1 enxe uaaLd jewy P
ut pajosua syuaned {(3woT) 0D
‘DD :TuUOnUAAIRIU|

(s)uonyuaniajuj

'sagenia
zuLApnis
9DUR)ISISDI OALA-UL
‘sa3en 993n4al
[ Juawijoluy

1661
Jlaquiadaq-Ang
:poLiad

s)teyaq Apms

HDIH A3nenp

1Bu011235-550.1)
:udisaq

:fanend

'usisaqg

uejsjed UId3saMm

11uod YIoN
pawIY :SISLID :uonpo07
(766T)1239

(ueysyy) pueimoy
2abnfay :sioyany

eISY YIn0S pue jse3 \ppLiN

sisu)

Juoneindog | S1°d Apmyg




75

‘uejstueys}y uiayinos pue

ueisbied Ul AdO JO SSSUSALIDIBYS Y3 pajlwil) dARY
23eJ9A0D UL SUOLIDNPSY "SIDLIISLP ULRYIDD UL T-AdM
031 Ajlunwuwi uonzeyndod padnpuL-auLdIRA JI9MO]

ut SulNsal ‘'TT-900Z Wo.) paseasdap a3eianod AdO
'$)|eaiqino

2-AdM 3sute3e 10930.4d d)ay Aew AdO JUdRALq

JeY) IYaUSqg pappe ayl Yyim ‘sudiedwied uorieuldden
uL pasn aq ued J3YlLd 0S JU)eAOUOW pue

JU\BALQ USDMISQ 2IUISYLP OU SBM 3I3Y) ‘T-AdM
jsutede (A}9A3dadsal 945 ZT A %Y$) AdO IUS1eAL)
uey3 aAldaY> alow Ajpuedytusis sem JU3)RAOUO|

‘uot3al

Sy} ut payiodal a1am sased $-AdM (ueistueysyy 95
‘'uelsbjed 9T Z) ZLZ pue sased T-AdM (uelstueysyy
¢/ T 'ueisbled 0T L) £S8 ‘9ped3p Ise) ay3 u|

‘Suniojluow autddeA-1sod y@am auo
ULYILM SUO UL AdQ 1O SID2)J3 9SI9APE OU dJaM I3y |

‘sudiedwed Ajuo
AdO 104 9€°0% SA #0°T$ 40 ‘P1iyd 43d AdO ¥1°0$ pue

23e1an0) AdO

AdO
'SSUAALIIAYT

1e21un)

oljod ‘aduapidu|

S30913 9SIaAPY

Ad| 60°7$ sem udtedwed AdO/AdI PRULqWod 3Y]  S)SO) JeuoniesadQ

suondafut T-AdM fo Aiolbw ay |

panatyoe
eAuay| yorym Ja1je ‘pariodal a1om eLId3LN wo.y
3uneut3uo sased (d4y) T-AdM ¥ T ‘Mng —udy wouy

)eaiqinQ
Jo utduo

23eJ1an0)
uoljeuUIdIRA

(s)awod3nQ

(ddv) stshjesed
plaoe)) ainoe
yum sihyt1-0
pasde uaJpyd
£169%7=N
Juawijoluy

siAz-0 uaip)yd ‘Atunwwit
padnpul uiddeA du1dads
2dAr01ag ‘23eI9A0D BULIDRA

S9SNED J3Y30 WUy d4V Y3m

pajedwod AdO Y3t uaip)iyd 110T
10 A103s1y uoneurddep :sishjeuy 'T¢ 1aquiadaQ

- T100T ‘T uef

AdO :T UoluanId3u| poLiad
spjoyasnoy

(000'9zT ~ "dod)

sployasnoy  sease Suuaploq
TOT=N] Buippaq pue G 'sdwed

S39Y30]2 pa3Iea43-19IBM :]0J3U0D) G Juawjoluy

saLiunod ¢ ul 9)doad

£TZ SULA)OAUL RLIDSIN W04}
Suneutduo yeaiqino orjod 03
asuodsal uL s1aploq pue sdwed
G uL saadnjal 03 uaALd AdI/AdO
AdO :T uoiuanIalu|

AdI ‘T uonuaniayu|

£T0T 1aquwiade(
- udy
:poLiad

(s)uonyuaniajuj s)teyag Apms

HDIH :A&anenp

1043U0D
ase) paydiepy
:ubisag

MO1 :Aanenp

:ubisag

:fanenp

'ugdisaqg

ID1JU0D pawly
:adAj sisudH

CEENTEN|

1D1)4U0D pawly
:adAj sisu)

(newos) aabnfay

SisLID
/ uonendogd

uejsbjed pue
uelsiueysyy
:uonpd07

(zToz) Antay,0

.sioyjny

eAuay| 1seaylioN

‘(041) geepeq
‘:uonbdo7]

(¥107)
1232 Yj12ys
:sioyiny

s)teyaqg Apms

"yT0Z - 086 T 'S8uL3IaG SISLI) UBLILILURWINY UL S3IPN)S UoKUIAIIU| sBdAwoNod 0T 2)1qe)



"|BALAINS JUBJUL UO 323443 dA13R33U B dARY J0U S0P
31 Sulels 0S|e ‘'UMBIPYILM SL 3L 210439 AJO 1O SID2Yd
Jy1dads-uou uo Ydieasal aiow 1oy s11ed Apmis sty

“Jou pip oym
3s0y3 UeYl AdO PaALaD31 JeY) Syzuow G-0 a5e asoyy
ut suonezijeytdsoy Jamay Ajpuedyiusis alam aiay|

193unoA
10 syuow 9 pagde uaip)Lyd Suowe 312343 JeldYausq
Apueoyy3is e ytm pajeldosse sem AdO 19ASMOH

138unoA
1o § pade uaipytyd 11e 104 Appeudyiiudis Jou sem ing
‘Aneviow Jamo) Apysys yitm pajerdosse sem AdO

000°00£$ 49A0 1502 0) PIIRWILISD
sem (S pue eAusy| ut saa8nya1 moyj0) pue
“JeaJ} ‘auuesenb ‘Aj3uspt 03) uonesado ai3us ay|

‘(papraoad jou sonsiyels) uonyendod
pajeulddeA s1y) ut oljod Jo S3sed ou aJam I3y |

‘Suuiojiuow aurddeA-3sod y@am auo
ULYILM BUO UL AdO 4O SID9443 SSISAPER OU 3I9M 319y

1S)NSY

‘ow G-0 a3e
‘solyezljeytdsoy

AdO yum
‘ow 9> 33y
‘21ey Aneyiop

AdO Yim

sIA G-0 a3y
‘21ey Aneyiop

$150)
1euonesado

otjod
10 3dUdPpIOU|

10943 3sIaApY

(s)swod3nQ

*31040D SLY3 Ut AdO SISOPp
Z-T PaALRI3I UIPIIYD JO %8

eaJe Apnis ul 1a3unoA

10 G URIPILYD £OT9 OJ) PRIRWIIS
1BALAINS UO AdO 40323443 :sAep
uoueSIUNWWL AdO JRUOLIRU T
AdO :UOoI3U3AIAIU|

eAuay| ut AdO uaAL3 (SN

uL Apeasje Jou 219m oym (£9T=N)
dnou3 1 "dwe> 2a8na1 qeepe( 1e
saadn}al punog-gn 03 UaAL3 AdO
JUeAL] ‘NJO :UOLIUdAIRIU|

(s)uoryuaniaju|

[£019=N] sihg
> pade uaip)yd
e Jeided

ut SdLISLP

7 uawnoluy

Jem,, G661
‘gz 8ny - £ aun(

!666T J2qWada(

—866T Ydiep
:poLiad

SN

pue eAuay| ut AdO

ealqino d4vy
1918 pauaalds
saa3nyal
punog-sn ‘dwed
Twoly ¥76=N
Juawijoluy

900¢
:poLiad

s|te3aq Apms

HDIH :A&anenp

310yo)
JeutpnitduoT]

MO1:Aanenp

1BuO0l1}38s-Ss01)

:fanend

'usisaqg

ID1JU0D pawly
ISISLD

22bnfay
pup uonpindod
IJEVED)

1IPuU0d
paWLY :SISLID

(newos) aabnfay

SISl
/ uonyeyndogd

nessig

eaUULNN) :UOIIDI0T]

(s007)
1D 32 Aiqoy
:sioyany

eAusy| 3seaylioN

‘(o41) geepeq
:uoyp207

(8002)
‘uoyuanaid 8

1043U0) asvasig

lof s13ua)
:sioyany

s|te3aq Apms




77

31 32130e13U00 Aew jey) eyep paysigndun
uonuaw sioyine ay3 ‘Sutpuy juedyiudis Ajednysiels

e st sty y3noyae ‘sny "eep paystiqndun [16%71=N]
ut uotjes Ajlje3Iow Y3 JO UOISISAUL UR D)0U 0S]e audeA Sulaladal  "yzoq uaAL3 uaipyyd
sioyine 3ng ‘’em woudy uonrdnisip o3 anp Ajqissod JOU U3JP|IYD 10} PRIRWIIS syjouow 6 Ie ‘Ad|
9 03 pa3e|Ndads SI SBULIBA |4 PUB Ad] 03 anp SUIDIBA S9)SBAW JO 312943 10 sd)seaw uanld
sajel Ajjeyiow S1RWS) pUB 3BW UL ADUBIIYLP SIYL UaJp)yd 1Dy syuow
aulddeA 1D SUIddeA Sa1seaw 9 1e !pajoiud
‘(sa1ew uey) a1p 03 A1y alow Apuesytudis | 4A/Adl PaALaIR) utL UaJpILyYd Jjey o3 syuow sieah ¢-0 pasde
9J9M S3)BW?)) 80'¢ sem diel Ajljeliow SJeW-91BWS)  OYM S9BWI) SA 9 3B e UDALS SUIIDIRA S|SB UDIP]LYD 118 SIDLISLP 121)3U0d nessig eauutnn
3U3 ‘aUIddBA ][ PUB Ad] SutAledal uaip)yd Suowy  sojew ‘AJelIOl  DUIDIBA SI)SBI T UOIJUIAIU]  geqdn 7 juawjolul HDIH :Aanenp pawuy :SISLI) :uonpd07

audeA SulAldal  Jem, 866T ‘87 Sny

JOU UBJP]LYD 10} PAIBWILISD  — / SUN[ PIIBWILISD

SaulddeA U30q auidea autdeA ojod/d1q 40 3343 Rneriow ‘8661
10 J3Y313 SALSD4 10U PLP OYM 3SOU3 PUB dULIIBA [ d(/AdI INOYILM 13 SULDIBA S3)SBAW UL USIP]LYD 1M ‘S66T paliels 2abnfay (z007)
1dQ PuUe Adl PRAL2I] OYM UJPJLYD USBMIDG  SA UM UJIPJLYD  Jjey o3 syzuow 9 aSe 1e uaALd Ad| 1DY !866T — S66T (po3dnuizyut)  pup uonpindod e s Aqey
Aeriow ut seduIRYLP JULIYLUSIS OU BIaM I3y | ‘Ainerion Ad| T uouaniaauj ‘pouiad ) IJENED) :sioyiny

autdeA SuiaLedal

10U U3JP]LYD 104 PIIRWILISD [gT9=N]y0q
SULDDRA S3)SBAW O 109447 uaAL3 ualpyd
“103esedwod syjouow 6 1e ‘Ad|
e Se \d| PASN INQ SULDIBA S3]SE3W JO SIDDYD 3y} [T Z=N] 1813 S3)SseaW 3S0p-0M} 10 sajseaw uanLd
Apnis 03 pa1onpuod Ajjenioe sem Apnis siy] 910N 1311483 WOJY USIPYLYD PAPNIOUL  USIP)IYD [ DY Syzuow
SULDRA S3)se3W 0S]e ! 3 SULDIBA S3)SBAW 9 1B ‘P3))04Ud SIedh
‘Suipuy jueoyiu8is Apjeonsiiels SA 1da/AdI uL UaJp)yd Jjey 03 syuow  ¢-0 pade ualpiyd e
B 10U SeM SLY3} 49AMOY ‘S /"0 SeM Ad| 03 paiedwod paAladaloym 9 a8e e uaaLd sudeA sasealy ‘elrded ut Ss)duUIsLp WNIaaw IDIPYUOd  nesstg eauutnn
dULeA s3)seaw SulAIA9DaI S9jew UL Ajljeliow Y| Sajew ‘AJjelIOl  SULDDRA S|SB T UOLIUAIAIU| ¥ uawjoluy :Anenp PaWLIY :SISLID :uon3p107

lem, 8661 '8z 3ny

uLdIeA — [/ dun([ pajewsa

S9)SeaW SA [6TZ=N] /f3eyiow “jeu L66T
‘Suipuy juedytudis Ajjeo1asiels  1da/Adl PRALEI3I | Dy SUIDDRA S3)SRAW UL UIP|LYd 1aquiadaQ —un(  (SLDY Iua4aLp 2abnfay (£007)
B SBM SLY} !7°0 Sem A\d| 03 paJedw0d suLddeA oym sdjewa} Jjey ol syyuow g a3e e UaALd Adl Isn3Ny — L66T dun( Z12ut)10yo)  pubp uonpindod 133 Aqey
s3)seaw SulALAdAI S91ewW ) UL Aljeliow ay | ‘Aneyop Ad| T uonuaAIa1u| ;poriad 1eutpmyt3uoT] II2ELED) :sioyany

:Ranend sisL)

1$)NS3Y (s)awo2nQ (s)uonuaniayuj siteyaqg Apms siteyaqg Apms

‘uSisaq | /uone)ndod




‘uoljestunwwil sajseawyoljod/ 4@ 10

JUSWIRAI) g| UBY) SAIIIDYS 1SOD dIow — (ATVA/8TS
>) SUOIIUBAIIUL UY3]BBY DAIID))-)S0D ISOW 3y}
1sSuowe sem Juswieall A eyl punoy Apnis sty|

(602§ 1500
1eutdiew) ¥65$ @SN sem pajeasd Jusied 4ad 150D

"PalIdAR SATYA 9T¥'99¢ 2q 03 paje|ndjed ‘PaALAINS
aARY 03 pajewtdsa aJe syuaed A JO 9499 1se9) Iy

‘paJeadde swoidwAs

131)e sdwed je panLiie syuanied 40 9479 (9Z=N)
’B21qIN0 Wol{ (%¥'67) syuaned #¢ o 0T sem
31eJ AJnelRs-9SRD (1RIAA0 JUSWIRAN-2id SYIeap 9

'91eU0dN)30qL3IS 01 ]]aM papuodsal Jje pawiyuod

qe) (8=N) £/T 'sased A (1vQ et) a)qeqoud
97 mes sotuld dwed ‘000z 31sndny — tidy wou4

‘sjetuowyue

01 19M papuodsal J]e pawiyuod ge) 3Jam ¢ Ydiym
40 'sased A (104 etA) paidadsns g pey sdtut)d dwed
‘()ea1g3no-a1d) 000T Y2Je — 666 T Y4B Wol4

s3uiputq 11e497Q

paiane
uonezneydsoy
40350 'SATVQ

paliane
yieap pue
95e3sIp 'sKTVQ

ENEN|
Aeieq-ase)

"juswiealy-ysod
A '22uUapidu|

»|ealqino-aid
TA '22uUapidu|

(s)awod3nQ

panaAp uonpzipidsoy

Jo 1503 pup payianp

aspasip fo swiay ut (SATva)
sivah af1y paisnlpp-Auyigosia

'P8T p/3)/8woz ‘@3eU0SNDOqLS

pue ‘sajeJidse duayds

‘(1v@) 3s93 uoryeurzn33e 3d341p
BLA 9DUR)LBAINS dYdads-TA
(T661 35n3ny - 0661 AIN()
91eU08N1D0q1S :UOIIUIAIDIU|

'P8Z p/3/8woz 'euodnipoquis

pue ‘sajedidse otuayds ‘(1vq)
1593 uoneunnm33e 1d241p

BIA 9DUR)LAAINS DYd3ds-TA
(0002 3sn3ny - udy)
9)eU03N1d0q13G :UOIIUIAIAIU|

sjetuowijue pue (1H4) 1s91
1938-10WI04 YILM A JO JUSWIRI}
/ 3unisa) (0007 Hdy-21d)
S|eLuowuY :T UOIIUIAIDIU|

(s)uonyuaniajuj

sieal
juanbasqgns Joy
pajejodesxa eyep
1661 AN -066T
1sn3ny sjuated
£90£=N]1A 030
031 swuwesgoud
4SW T quawjoiuy

suoseas
uotssiwsuely

G661 —066T
:pouiad

666T Ydiep
ased A 1S4y
PaMOYS MILABI
9A13D2ds04331
‘0002

1dy padadsns

1544 )ealqino (A)

SISelURWYSLI)
1e490s1A 'sdwie)
¢ uawijoluy

(32U0OM30q13S)
000¢

1sn3ny —Ldy
‘(sjetuownyue)
000¢C yaiep

-666T YdIep
:poLiad

s)teyag Apms

HDIH :A&anenp

SSaUBALIDRYT
150D
:udisaq

MO1 :Aanenp

Jeutpnitduo]

:fanenp

'udisaqg

121)JU0d
pawLY :SISLID

saabnfay
‘uoiypindoyd
[IJEUED)

121)JU0d
pawLY :SISLI)

(newos) aabnfay

uepng
:uonpd07

(666T)
100dsyaun
:sioyany

eAuay| 1seaylioN

‘qeepeq
‘:uonpbdo7]

(100Z) A1assnog
:sioyany

(1e432s1A) sisietuewysta

SisLID
/ uonendogd

s)teyaqg Apms

"yT0T - 086T 'sSURISS SISLI) ULIRLURWINY UL SSLPN)S UOLUSAIIU| (QLN) 3seastq jedtdoi) ps3daiSaN “TT 9\qe)



79

w1321 pST/)/SWOTXT
33 uo asoy3 Suowe 94,9 sem aiel Ayrjeriop

uswi3ai pST/|/3WOTXZ 9Y) UO 3soy}
10 949 UL pa1indd0 dsde)al/ain|ief Juswieal]

uawi3al pog/3/3woT
9y3 uo asoy} uowe 94,7 T Sem el Ajneriopn

uawi3al pog/3/3woT dy3 uo
9S0U3 JO %% Ul paJindd0 asde)al/ainief Jusawieal]

‘pasde)as pajeaus syuazed ay) 40 9, ¢ UISASMOH

dn-mon)04 pue Suliojuow JeaA T ayy Suuinp pajealy
ANnyssadns aiam syuailed 4o (94 <8) 11e AleaN

‘uotsstwipe
151y uo patp syuanzed A %0T 19A0 Apydns

1$)NS3Y

a1y Aeliop

2JNnjle4 juswjieal|

a1ey Aeriopn

2JNnjle{ juswieal]

ainjie4 Juswieal|

$5920NG
juswieal)

fneynow

(s)awod3nQ

{pa1ean

syuaned A
£79=N} -JlemIAD
/ uoneiSiw ssew
03 anp jeydsoy

wnoyaiey|
(PST/3)/3woT papooy
X 7) 93euodn)30qglys wWNLpog yinos wouy

91euo8n)Doqus iz uonUAAIIU]  S4Q| JUaW)oIu

(Pog/3/3wOT) 066T Aeniga4
ajeuodn)3oqLis WNLpos - 686T Atenuer
21eU03N)20qNIS :T UOLIUIAIAIU| poLiad

166T AMIn[-066T
1sn3ny syuatyed
9£0¢=N] 1A 18313
03 sawwesSoud
4SW T quawjoiug

suosess

uolsstwsues)

(t661 3sn3ny - 066T AInf) S66T —066T
91eU03N)d0qNIS :UOIIUIAIIU| poLiad

s|teyaq Apms

(s)uonyuaniajuj

WNId3aw
:Ainenp

1eug
wopuey UON

WNIgIw
:Ainenp

14104yo)
jeutpnyiduon

:fanend
'usisaq

121)3U0d
pawLY :SISLID

(3q1L 419nN)
22bnfay

1214U0D pawLly
ISISLD

(newos)
2abnfay

uepng
uJayinos
:uoyp207

(T66T) eNIS)(1Z
sioyiny

eAudy|
1SeaylION
‘qeepeq
:uonpi07

(966T) ueweag

-sioyyny

(1e49ds1A) sistetuewysta

sis1)

Juoneindog | S1°d fpms




[0SzZ] @>utnoud
AgJeau ul siaLpos

[0Gzz=u] 4938) Yuow T [pa3eall 88%7'8Y7=N]

poruodpl (paptnoud jou asop) (payldads jou
SISelwoso3siyds aynde padojansp j9luenbizesd  sispiwosolsiyds 193uenbizesd uanLs ‘sAep ¢ 1oy adUR)SIP) SHURGIDALL (poo14) euty)d
Yaim pajeasy alam oym syueq Suunoqydiau 133eM AJLp 03 pasodxa — sia1pjog uo syuaplisal 19isesiqesnieN  ‘adutnoid nsduelf
33 UO SI31P10S 00SZ Ajeau ay) Jo SUON  SINdE '9dUBPLOU| 123UuDNbizZDId :UOLIUIAIDIU| NWauawpoiuy MO :Anenp :adAj sisuy :uonpd07
[pautdadsun
pajeasun N] - ,usw jeogq,
W04} 1BSNJJ / JUSWIRDI] ON
‘seaJle 3ULpUNOLINS UL UOLIUBAIRIUL-}sOd syjuow edtuodef ,104U 0D, :UOLIUIAIIU|
¢-T SISeLWOS0ISIYdS 33nde pado)aASp JUSWIRSI]  SISELWOSOISIYDS uopeindod jeus
pasnjal oym ,usw Jeoq, 40 (%G/) Aofew ayy  2Inde ‘@dU3PIdU| I19)e) SH29M § (paplroid J0 uozesayljold juswW3ieasy
jou 3sop) 193uenbizesd uani3d pue spooy} 3sod-aud
SISBLWOS03SLYDS d1nde eotuodel  g99'g¥ ‘(sAep paytdadsun) Jarem Suimonos syzuow shanins (866T)
pado)anap 133uenbizeld yiim pajeas) a19M oym  SISBLWOSOISLYDS 0} pasodxa@ 0z£'0S uoneindog Jawwns ‘S66T 1euo}das uonpindod 1e 32 Sueny
e3Je SIY) JO SIUIPISAI 000'0S A)JedU Y)Y JO BUON  DINDE ‘SDUBPIOU| |RISUIN J23UDNbIZDId :UO1IUIAIIU| jpoudd ~ ssou):ubisag [[JEVED) :sioyany
SISeLWO0S0)SIYydS
ZWW/S))3 006ZT — 005 Z WOJ) Pasealdul lueAouOp
3Un0 33A20) N3] 18303} 93RISAY JUSWIRAI) SUIMO]0) RIURWIYSLDT
W% SBM UOLIdNPAI AZIS Ua3)ds a3eIany ) 2am Joj annsod
9UO ULY3ILM J9A3) paIea)d (£TG/STS) syuaned Ny sa1fooyna pauaalds £5/6¢
utL asealdu| [pa3ean ‘lva panoidwt
9jeuodm3o0qu3s  ‘uondNpayY Izig 219m pasoudelp £99 Jo ¢1G=N] 10 yS|73 elA
0} 19am papuodsal (%%Y°66) Jusned auo Ing Ny ua91dg / 1ana4 ‘shep 0¢ uswi3ai paydadxa  pauaalds syusiied
asuodsay  ‘uaip)yd 10 Sw 009-00% SNPE  BI3A3S ¢£G Diwapida
"0%%°9 JO a3l AjljRYIOoW 1RISNO juswieal] 1oy 378wt ‘232U0SNDOQL3S 3sod uoneidiw WNIaaw JOLJUOD  UBPNG UJAYINOG
10} ‘Juswieal; 3ulnp Jo 210439 palp syuaned z¥ aiey Anelop pue ‘sajedidse dua)ds SSey ;Juawjoluy :Anenp pawLY :SISLID :uonpd07
‘pawyuod Ajjesi3ojoliseled aiam (759/57¢5) ‘(1v@) 3593 uozeuzm33e 10241p  (Pa32939p Y e24gIN0) (2qu1 JanN
9,05 Al1eau pauaaIds %77 40 1A 104 swoidwAs “eaiqgino-aid BIA 9DUB)LAAINS dYdads-TA 886T 19903120 ‘9sauepns)  (T66T) 4339 2@
1e21U1)d pey saa3nyal Jo (YTLT/S6TT) %SY AlueaN A ‘@2ud)eAald ‘91eU08N)20qU§ UOLIUIAIIU| :poLiad 1eutpniiduoT 2abnfay :sioyany

(s)awod3nQ (s)uoryuaniaju|

s|te3aq Aipms

:finend

'udisaqg

(1e432s1A) sisietuewysta

sist)

Juoneindog | LedApnis




81

juswyeasy
-3sod sAep 06 pue
0% Pamo))04 pue

pano.us 13uoyaw puejieyl
' annisod '3dULAOId
[dn pamojjof 6/ ‘pavasy  3unsal syuaned 1LPu0d Lnquiydeld
‘P210U 3I3M S)D9449 SPLS SNOLISS ON S12943 apIg #79=N] 1buoaw bwosolsiyds ¥ ;Juawjoluy MOT:Anenp  pawuy :adAj sisuy :uonpd07
Jof annisod buiysay
's835 paJea)d os)e syuaned asayy 06 Aep suaippd 1of1y9 pasvds pT/xz 1eu) (786T)
Aq 3uawajealy 193uenbizesd-ysod sAep 0¢ aanisod  (pajeal) syualied) uanib (by/bwo¢g) 123upnbizoig ¢86T wopuey UoN (uetpoquwie)) 1239 INAIIIL)Y)|
-339 a19M (6£/7) %S 'PILDIY S3SBD 6/ Y3 4O 33uU3enald 121UuDPNbIZDI :UOLIUIAIDIU| poLiad :ubisag 2abnfay :sioyany

[0Szz=u]u93e)  [0SZZ] @>uUtnroud

yuow T[spunos ¢ usAl3 0T T=N] AgJeau ut

(p332243 30U) UBALS 0gddR)d  SJDIPIOS [paleasy

]043U0) :UuonuUaAIIU| 887'8%7=N]

(pautdads

[spunou JOu adueIsLp)
SISBLWOS03SIYDS 33nde pado)anap (s1013u0)) ¢ uanL3 66=N] 121eMpOOY S [V[LePETND (poo14) eutyd
67 pue ‘Juswajeal) J93awalie-3sod sAep 0§ aanisod dUdeAdId Y3lm 3DRIU0D )Se) IR shAep uo SjuUdpLsa J9ysesigiesnieN  ‘@dulnold 1x3uelf
-33s a1am 940% ‘s)td ogadeyd usaL3 0T T Y3 4O 0qade1d-1s0d GT-/ UDALS JusWieal) JeUY 13IRM NV uawioluy MO :Amenp :adAj sisu) :uonpi07

POOY} Y3LM 3DBIUOD OU J13un
shep ST A1ana pajeadal asop

SISRLWIOSO3ISIYDS (Pa3leal] S3ualled)  ‘3DRIUOD I9)RMPOOY ULYIM shep syzuow (L66T)

93nde pado)aAap auou Juswaleal) J93awalie-3sod 9oudjeAdld  ST-TT uaALd S/8wg Jsrswamny J2WIWNS ‘S66T 1Y uoypindod e 3 Suog
sAep 0§ aALsod-38a a1am o4Y ‘pa3leaLl 66 Y 4O JUSWIILDII-ISO( 1913WISY {UOIIUAIDIU| ‘pouiad :ubisag IJENED) :sioyiny
SISeLW0S0)SIYIS

:Rayend sisL)

wgisaq | suoneindog | SMe°AAPMS

1$)NS3Y (s)awo2nQ (s)uonuaniayu [ syeyaqg Apms




‘e1pJeld sem saa3nyal ueLSY 1S3YINOS
ut uondayul Judeaasd Ajuo ay) ajozepuaqgie-3sod
!s923nJaJ uedLiyy ut punoj Ajuo siseLwosolsiyds

"BQO3RWERIUS 10
elpJel3 aAeY 03 (PaAI9SQO 2dUIAYLP ou) A1ay|1) SS9)
jou a1am A3y} Janamoy !saadnyal pajealy-uou ueyy
SLINYDLI3 1O 'SLIEDR WJIOMY|00Y ‘sapolewau Aue aney

01 A12)|1) Ss3) 219M S238Nn)31 paleaIl-9)0ZRpUSq)Y

WJI0MY|00Y PRY %Z'6 3S3Y3 JO ‘H]S U0 ISea] je
pey s2a3n4aJ pajeasiun 0LSy J09%TZ ‘1eALlie uodn
‘SLINYILI PeY 9%6°C 3533 JO [H1S

9UO0 )sea) 3e pey sasuad Sutpjoy/sdwed 238n)a4
SE3SIDNO UL JudWiea} 9j0zepuaqie aalzdwnsaid
uaAL3 s298Nn4a1 985 T T JO 9% L 7 |eAule uodn

suadoyied 1ay1Q

(p3R23UN A
pajeal]) uodayu|

Spojewap
104)isLy

1eALUy uodn

(p=3e2s3UN SA

paleal] syuslied)
2dUdeAdid

[0/ 5%=N] ajozppuaqp oN
:j043u0)

(24n3pdap-a.d sfpp )
210zppUAq)Y
(an13dwinsaiq) ajozopuaqyy
:uonuaAIU|

[956'9Z=N]

potiad Apnis Suunp
eISY 3SBaY3IN0G

pue edLY Woly
saadnjal punoq
-G ‘e30sauuLp

NV uawjoiug

[®10zepuaqie
anndwnsaid
:L00T - (#18Y pug)
666T '9)0zepuaq\e
OU (§12Y 3ST) 666T
-$661] L00Z-£66T
:poLiad

HDIH :A&anenp

110yo)
9A1309ds0.439Y
:ubisag

121)JU0) pawly
:adAj sisu)

(ssuuno)
a1dmnp)
2abnfay

Sa31e3G pajun
ay) 0}

eISY 1SBAY3IN0G
ey
:uoypo07

(zT07)
.._m Jo uosuemg
-sioyiny

eJLI3WY JO S3)e)S PAjLUN Y3 UL JUSWIRIII-)SOd Pajen)eA] ‘Azunod-uj pajeal) saasnyay — (HLS) SYaulw)aH (1euysaju|) pajjtwisued] J10G; ...

‘uAwoiylize Jo 3sop puodas Y3 Yitm anze3dau
aJ1am 11e !(sAep 0¢ yoea syuswiealy azop-a13uls
T "9'1) 193] SABp 0 ¥Dd BIA P3Sal-a4 pue pajeasy
9JaMm s13eWoOYdRI) ) J0) 9ARIsod ualp)yd ¢ YL

(9A13e33U punol

3S1y uL 9A1Ie33U ZT) dA13RS™U 949M puNnoJ 3siy Ul
aAlLsod 6 YdLym wou) uddjel sajdwes Tz ‘Juswiessy
-3sod sAep 0 *(£ZS/ZT) %LT T Ut pPaWIYU0d Ydd
‘syuanied Jo 94 /%" Z Ul pa3dadsns sem sijewoydely -

(Pog 'PO%)
jusawieasy-ysod
EMIE [T ETR

(Po%)
jusawieasl-ysod
23Ud)eAdId

(s)awod3nQ

4230] PO§
P2352) pub pavaJlal sainjipf
JUdW3D31} 1423D] PO PA3ISA} YId

puD ‘paipai} pup pajsal

¥Dd ‘TO0Z 412q03>0 paipnipAd
(asop a1buis) uAwoiyzy
uAwolylizy :uoiuaAIU|

(s)uoryuaniaju|

sIA

L1-g pade uaipiiyd
£TS (payadsun
Jaquinu) syooyds
dwe) uawjoiug

- 1007 4290120
:poLiad

s|te3aq Aipms

WNId3aw
:Ainenp

ey
wopuey UoN
ubisag

:finend

'udisaqg

I21)JU0D) pawly
:adAj sisudH

(ueseyes)
22bnfay

SisLID
/ uonyeyndogd

SRS

ewad)y ‘noputl
-:uonpdo7]

(£007)
1233 Aojener
:sioyiny

ewoydetj

s|te3aq Aipms




83

"s93eJ UOL3IBJUL
ueozojoid 1amo] yitm pajerdosse Apuedyiudis Jou
sem (a4nyiedap-aid sAep §) juswiealy a)0zepuaqyy

(t000°0>d)sa3e1
uondauL H1§ Jamo) Appuedytudis yiim pajetdosse
sem (ainyiedap-aid sAep §)juawiealy sj0zepuaqly

"JUBWILAIY UDBWIAAL YIM (6£0°0=d) Apuedyiuis
pasealdap ejtydoutsoa qeatsie uodn saprojA8uons
J1oj (A301043s) annisod 3unysay syuaned ¥z JO

‘(Adodsoudiw)

1001S BIA UOIIAJUL H1S pey aa3njal T Ajuo

‘Jeatlse uodn melp poojq isiy Ie (TLT/LY) seadnyal
40 94/ 7 utjuasaid sem enydoutsos ‘(a4nyiedap-aid
sAep G) 910zepuaqie yiim pajeasy s2a3nyal 1LY JO

(pa3R23UN A
pajeal]) uondayu|
9pOoleWIN
10431y

1eALly uodn
(Pa3e34] S3UBLIRJ)
3cuUIenald

ULIDDWIDAL
-1sod ‘sjuanied
saplojAuong

ut enydoulsosy

1eALuy uodn
(Pa3e34] SIUBLIRJ)
enydoutsoy

[0£5%=N]
3]0Zppuaqib op :1043U0)

(24n3ipdap

-a4d sfbp §) ajozpbpuaqy
(an13dwinsaiq)
2]0Zbpuaq)y :UOIIUIAIIU|

[7Z=N] saptojhbuoiis iof

aanisod buiysaj syuaiypd asoyy 104
(Sn ut uawanas

-150d) U1393WIdA[ :UOIIUIAIIU|

(24n3ipdap

-a4d sfbp §) ajozpbpuaqyy
(an13dwinsaiq)
2]0Zbpuaq)y :UOLIUIAIIU|

[ST8=N] pouad
Apmis Suunp
elpoquie) wouly
sa93njal punoq
-SN ‘eunole)d
yuioN jo a1dweg
Juawijoluy

£00¢Z-700¢
:pouiad

[zL1=N] pouad
Apnis Suuinp
elpoquie) wo.y
saa3nJal punoq
-SN ‘eunole)
yyioN jo a1dweg
Juawijoluy

£007 Jaquiardas
- 00z {ung
:poLidd

121)JU0) pawly

HDIH Aanenp :2dA| sisup
(ssuuno)

1BUOL}I3S SS0U) a1dmnp)
:ubisag 22bnfay
»rjuo)

HDIH :Aanenp pawuy :adAf sisu)

(sstuno)
1ReUO1323G SS01) a1dmnp)
:ubisag 2abnfay

Sa31e)S pajun
3y} 03 elpOqUIR)
011007

(g8007)
1233 yeys
.sioyiny

sa1e35 pajun
3y 03 elpoquie)
:uoyp207

(6007)
‘1 39 Lwemson
-sioyyny

eJLI3WY JO S3)L)S PAjLUN SY) UL JUSWIRII)-)SOd Pajen)eA] ‘Aiunod-uj pajeal) saasnyay — (HLS) sYIULW)SH (1euldsaju]) pajjtlusuel] 110G ...

1$)NS3Y

(s)swod3nQ

(s)uoryuaniaju|

s|teyaq Apms

:fanend
'usisaq

SIsLID)
/ uonyeyndogd

s|te3aq Apms




[295'869=N]

potiad
‘Asuow anes Ajaiewid|n pue ‘saAL) saAes Apms Suunp
‘ssau))L Juanaid pjnom ajozepuaqie aandwinsald  s3ulputd 1IN0 elpoque) wouly
papiaAp uonpzipyidsoy  s938nyal punoq
eah uad (666T) uoiWZ¥S SN dAeS paliane Jo 150> pup payianp -GN ‘eunoled S931R)S pajun
pue suonezieydsoy 7/ ¢ 3uanaid pjnom sdwed uonezieydsoy aspastp Jo swuay ul (SAT¥@)  Y¥oN jo 1dwes LJU0) Y3 03 SAIUNOD
933nJaJ ulL JuswWieal) 910zepuaq)e aAndwnsald 401502 'sA1vA sipah afi) paisnlpo-Aigosig Juawijoluy HDIH :Mnenp pawuy :adA; sisuy  91dN :uonpI07
(3u2wWa3baJ3 0u/)043uo3) ,buiaibm
1nfyopm, snsian (ainypdap
“1eaA 1ad syieap ¢¢ uanaid pue paliane -24d shop §) ajozopuaqy SSaUaALIDRYT (saw3uno) (666T)
‘uonzejndod s1yy ut SATVQ 048 3aAe pjnom sdwed yieap pue (2A13dwinsaid) 966T - 066T 150D a1dmnp) e 33 Stuuanpy
993nJa1 ul Juswieasy 3jozepuaqie aadwnsald 3seasLp 'SA1vVd 2]0ZDPpuUaq)y :UO1IUIAIIIU| :poLiad :udisaqg 2abnfay :sioyany

[s1eAule 933nya.

12303 6/4L'T
J0%57'1=N]
!S3113UN0d UedLIyY
‘pajeasy-aid J0u a19M OYM 3SOY} uey) woJy s933nya1
ed13A103S1Y DGabWIUT PUR ‘SLIDISY ‘SLINYILI| punog-sn
‘wiomdjooy aney o3 A1 ssa) Ajpuedytudis ‘s}39ssnydessey sajelg
91am pajeniut sem swwel3olid (unyiedap-aid 1eALuy uodn Jo 91dwes pajlun ay3 03
sAep ¢ ‘a10zepuaqe) Juawjeasy anndwnsaid  (pajeal] syuaned) S21U1I 9T 10 pamojjof 9OUILUBAUOD) ILJU0)  SIIUNOD) UBDLIYY
3y3 4934 paALLIe oym saa3nyal ‘Ajjedytdads dUIeAId  puD ‘pabail ‘pauaatds saabnfay Juawijoluy HDIH :Aanenp pawuy :adA] sisu)  a1dunp :uopd07
(666T ‘T
‘pajeasy-aid Jou a19M oYM 3S0Y3 uey)y Appy 24d) Juawipaiy anndwinsaid
sajlseled jeulysajul Jo sajiseed Aue aney 03 A a10faq potiad snsiaa (ainypdap
ss3) Ajpuedytugdis a1am pajentut sem sawwel3oid 1ALy uodn -a4d sfbp §) ajozpbpuaqyy 100Z YdJepw (sawuno) (£007)
(4nyuedap-aid sAep g ‘o10zepuaqie) Juswieas) (pajeal] syualied) (2n13dwinsaid) -G66T AN 1eUOIIDDG-SS01) a1dmnp) |e 39 uewy)an
anndwnsaid ayj 49148 panLlIe oym sa33n4a4 ‘1|_ISAQ 9duUdenald 2]0ZbpuUaq)y :UOIIUIAIIIU| poLiad :udisaQg 2abnfay :sioyany

eJLI3WY JO S3)L)S PAjLUN SY) UL JUSWIRII)-)SOd Pajen)eA] ‘Aiyunod-uj pajeal) saasnyay — (HLS) SYIULW)SH (1euldsau]) pajtlusuel] 110G ...

:Rayend sisL)

1S)NSY (s)awodnQ (s)uonuaniayu [ syeyag Apms siteyaqg Apms

'udisaq / uonyeindod




85

A10833ed
ERIIET VY |

sade v

sade v

T>Uaip)tyd
sade )y

sade v

sade v

sade v

syauow
9 > UaJpIYD

syauow
9 > UaIPIY)

syyuow
9 > UaJpIYD

syauow
9 > UaJPIYD

syauow
9 > UaJpIYD

syuow
9 > UaJIpIYd

dnoi3
a8ejasie]

191je/31049g

191)8/31049g

1914e/910499
19148/910499

J10yo)

191)8/31049g

31040)
11040)
3i10yo)
31040)
31040)
11040)
31040)

usisap
fpms

uoljeuLddRA

dpoiquue
‘uoneipAyaieiQ

uoleulddep

slod

S1od

uoljeuIdIRA

S10d

uoljeulddeA
UOLIRULDIRA
uolIRUIDIIRA
uoleUIdIBA
uoljeulddep
uoljRUIIIRA

uoLyuUdAIDIUL
uyneay jo (s)adAy

eI210YD)

eI910YD)

So]seap

sisojnoiagny

sisojnaJagny

sa)seay

sisojnaJagny

sa)seay

sissnyiad
‘snueya) ‘eusyydig

sajseay

sissnyiad
‘snuea) ‘euayydig

sa)seay

sissnyiad
‘snueya) ‘eusydig

(s)swod3no yjjeay

Aianodal
Aje3

19)sesip
1einieN

SISLID 9INdY

SISLID 93Ny

paziiqels

SISLID 93Ny

SISLID 93Ny

Aianodal
Aje3

Aianodal
Aje3

A1anodal
Aye3
Alanodal
Aje3
A1anodai
Aje3

Aianodal
Aje3

adeys
SisLID

321)}U0D pawly

3I21)}U0D pawly

3121)}U0d pawLly
321)JU0d pawLly

3ID1)JU0D pawly

19)sesip |einieN

321)JU0d pawLly
3121)JU0d pawLly
3121)}U0d pawLly
321)}U0d pawLly
3121)JU0d pawLly
3121)JU0d pawLly
3121)}U0d pawLly

adAy sisud
ueriejluewny

EE-HIEN]

233n)9y

IISENED)

ddl

EE-HIEN]

1el1auan

1eJauan
1elauan
[IIENED)
1e13uan
1elauan
1e1auan
[IENED)

adhy

uonejndod

dwe)

dwe)

yiog

ueqin

dwe)

1einy

101Ny

ueqin

ueqin

uegin

ueqin

ueqin

ueqin

Suipes

epuedn

(9'v dwed)
eoLIY

uejstueysyy
uepng

jedaN

elpu|

ueistueysy

nessig
eautnn

nessiq
eautnn

nessig
eautnn

nessig
eaulnn

nessig
eautnn

nessig
eautnn

Anunod
fipnys

(666T)
3Inoduajaloq

(886T)
yeppalq

(£007)
UolLluaAald
puejos3uo)
9seaslq

10J siajua)

(s007) 121yog

(£007) weg

(9007)
we3nwniy

(8007)
lezpewyy

(S007) Agey
(5007) Agey
(¢£007) Agey
(£007) Agey
(zo07) Agey

(zoo7) Agey

(1e3h)
sioyne
fipms

31qe] uolydes)xy eyeq Atewwing — (sqLN Pue olod ‘euejely Sutpn)dxg) saseastq 3)1qedunwwo) "z T 3\qel



A10833ed
ERIIET VY |

sade N\v

sade )y

sade v

sade v

sade v
sade v

sade v

sieah
S > uaJpityd

sieah
S > uaJipityd

sieah
S > uaipityd

sieah
G> uaJpiyd

dnoi3
a8ejasie]

1104yo)

19148/910499

191)8/31049g

131)e/3910499

1314e/310499

1oy

124

1104y0)

1104y0)

1104y0)

1euondas
Ss04)

usisap
fpms

uotstinoad duiz

(510Q) 95103
11oys Adesay

paniasqQ Apoailg

uoljeuIdIRA

Adeiayy dnjotquuy

(asn Jo jutod) HSYM
Adeiayy onoiquuy

Adeiayy onolquuy

uoljeuIdIBA

uoljeuIdIRA

uoteurddep

uoljeuddeA

uouaAIIUL
yneay jo (s)adAy

1esauad esoyulelq

sisojnoiagny

e23iys

suLutusy

eJd10Y)
suoLjdajuL
Aiojeaidsay
eaoylielq
sa)seay

sissnyiad

‘snueia) ‘euayidig

1esauad—eaoyllelq

So]seap

(s)swod3no yjjeay

SISLID 9INdY

SISLID 3INdY

SISLID 93Ny

SISLID 33Ny

SISLID 9INdY

ISEYBEY]
Ayie3

A1anodal
Ape3

pasiiqels

pasiiqe)s

pashiqels

SISLID 9INdY

adeys
SisLID

131sesip jeinieN

321)}U0D pawy

3ID1)}U0D pawly

ID1)JU0D pawly

121U pauy
I21U0D pawy

3ID1)}U0D pawly

3I21)}U0D pawly

3I21)3U0D pawy

I21U0D pauy

I21JU0D pauy

adAy sisud
ueriejluewny

1elauan

IISENED)

EE-HIEN]

233n4ay

233n4ay
[IENED)

1elauan

1eJauan

IISENED)

IISENED)

233n4ay

adhy

uoneindod

dwe)

ueqin

dwe)

dwe)

dwe)

ueqin

ueqin

ylog

ylog

yrog

yrog

Suipes

ueispied

nessig

eautnn

a11e7

alez

alez

nessig
eautnn

nessig
eaulnn

anbiquezoyy

anbiquezoyy

anbiquezoyy

uepng

Anunod
fipnmys

(oT07) qtgeH

(t007)
uosjeisnn

(s66T)
dnoin A
3ojorwapidy
ewon

(s66T)
dnoin A
ojorwapidy
ewon

(s66T)
dnoun A
3ojo1waprdy
ewon

(9007) Ajien

(9002) Aien

(,66T)
auuaien

(266T)
QuuaJen

(L66T)
QuuaJen

(7007)
pafesig

(1e3h)
sioyne
fipms

31qe] uolydes)xy eyeq Atewwing — (sqLN Pue ol)od ‘euejely Sutpn)dxg) saseastq 31qedunwwo) “ZT 3\qel



87

(=]

(a5

A10833ed
ERIIET VY |

sade N\v

sade v

sade |y

sieah
ST> uaJpiyd

sade v

sieah
C > ualpqyd

sade v

ST>Ua1pIY)

sade v

sade v

sade v

sade v

dnoi3
a8ejasie]

1914e/910499

Apnis
dlWOou013

19148/910499

1eu0L3D3S
$s01)

131)e/31049¢
133)e/210499

1914e/910499

1314e/910499

1314e/910499

1314e/310499

131)e/910499

1314e/910499

usisap
fpms

uoneipAyay

uoleulddeA

JZYHUdWIeaN g]

uoljeuldIRA

(S10Q@) °s4n0od
11oys Adesay

paniasqQ Adaliq
uonelpAyay

uoteurddep

uoleuddep

Adeiayy onoiquuy

Adesays piny4

(s10a
24d) Juswieasy g1

uoleuddIeA

uoLyuUdAIDIUL
uyneay jo (s)adAy

eI910YD)

eI910YD)

sisojndiagny

sajseay

sisojnaJagny

1esauadesoyulelq

193} MO))9A

sdwnpy

enasiys

eI910Y)

sisojnaJagny

suLdutusy

(s)swod3no yjjeay

pashiqels

SISLID 91NdY

SISLID 93Ny

SISLID 93Ny

SISLID 33Ny

SISLID 33Ny

SISLID 93NDY

SISLID 9INdY

SISLID 9INdY

SISLID 33Ny

SISLID 9INdY

adeys
SisLID

I21U0D pauy

3I21U0D pauy

3I21)}U0D pawy

3I21);U0D pawy

J1a3sesip jedniep
J1ajsesip jeinjepN

3I21U0D pauy

I21U0D pauy

121U0D pauy

3121)JU0d pawLly

ID1)JU0D pawly

ID1U0D pawy

adAy sisud
ueriejluewny

EE-ITEN|

233n4ay

1eJauan

233n)9y

[IEIED)
233n4ay

ddi

233n4ay

233n4ay

233n4ay

1elauan

ddi

adhy

uonejndod

dwe)

1eany

dwe)

ylog

dwe)

dwe)

dwe)

dwe)

dwe)

ueqin

dwe)

Suipes

jedaN

uepng

uepns ynosg

eluezue|

niey
seinpuoy
euaqr]
aulsaleq
ai1ez
alez
endeJedlN
o8uo)

Joonqgnday
Jpeldowaq

Anunod
fipnys

(766T)
uyJep

(666T)
soida7

(£002) snay|

(£007)
eysi3nwey

(9007)
19nboer

(086T) ezes|

(9002) uynH

(6007)
yaAtputy

(L66T) 18
19 uewAsH

(,66T) 10
19 uewAaH

(L66T)
1eP1°H

(966T)
uew.sl)oeH

(1e3h)
sioyne
fipms

31qel uondes)x3 eyeq Atewwing - (SgLN Pue onod ‘euiejep Sulpn)dx3) saseasiq 3qedunwwo) “ZT 3\qel



A10833ed
ERIIET VY |

sade v

sade v

sade v

sade v

sade v

sade v

sade v

sade v

sade v

sade v

sade v

dnoi3
a8ejasie]

310yo)

110yo)

1104yo)

191)8/31049g

133)e/210499

1914e/910499

1314e/910499

19148/910499

19148/910499

1914e/910499

1314e/910499

usisap
fpms

(s10q@ a.d)
juswjeall g1

(s10Q@) @s4n0od
110ys Adesay

paniasqQ Apdaliq

(s10Q@) @s4n0d
yoys Adesay]
paniasqQ Apdailg

(SL0Q) 8s4n0>
110ys Adesay

paniasqQ Adaliq

(SL0Q) ®s4nod
110ys Adesay

paniasqQ Adaliq

(s10Q@) @s4n0d
1oys Adesayy
paniasqQ Apdailg

(sLo@ 34d)
juswiealy g

(SL0Q) 8s4n0>
11oys Adesayy

paniasqQ Adaliq

Adeiayy onoiquuy

uoteurddep

uoljeuddeA

uouaAIIUL
yneay jo (s)adAy

sisojnaJagny

sisojnaJagny

sisojndiaqgny

sisojnaJagny

sisojnaJagny

sisojndiaqny

sisojnoiaqgny

sisojnoiagny

enasiys

siduluap

So]seap

(s)swod3no yjjeay

SISLID 93Ny

SISLID 33Ny

SISLID 93NDY

SISLID 93Ny

SISLID 33Ny

SISLID 9INdY

SISLID 3INdY

SISLID 93Ny

pasiiqe)s

pashiqels

pashiqels

adeys
SisLID

3I21)}U0D pawly

ID1)JU0D pawily

I21JU0D pauy

3I21)}U0D pawly

ID1)JU0D pawly

I21U0D pauy

I21U0D pauy

3I21)}U0D pawly

3I21)3U0D pawy

I21U0D pauy

I21JU0D pauy

adAy sisud
ueriejluewny

233n)9y

1elauan

IISENED)

1eJauan

1e1auan

IISENED)

233n4ay

1eJauan

233N}y

EEYIEN|

233n4ay

adhy

uoneindod

dwe)

yrog

yrog

ylog

yrog

yrog

dwe)

ylog

dwe)

dwe)

dwe)

Suipes

elpoque)

o3uo)
jJoongnday
Juenowaq

eljewos

Biey

o3uo)
jJoongnday
Juenowaq

uejstueysyy

puejiey]

Jowl] jseq

jedaN

1edaN

1edaN

Anunod
fipnmys

(786T) saltW

(zo07)
essnog,

(ot07)
yonep

(oT07)
yonep

(ot07)
yonep

(ot07)
yonep

(886T)
oJlsep

(9007)
suLep

(766T)
uyJep

(766T)
uyJep

(766T)
uyJep

(1e3h)
sioyne
fipms

31qe] uolydes)xy eyeq Atewwing — (sqLN Pue ol)od ‘euejely Sutpn)dxg) saseastq 31qedunwwo) “ZT 3\qel



A10833ed
ERIIET VY |

sade v

sade v

sieah
S > uaJpityd

sade v

sade v

sade v
sade v
sade v
sade v

sade v

sade v

sade v

dnoi3
a8ejasie]

133je/210499

131)e/910499

191)8/31049g

191)8/31049g

131)e/210499

133)e/210499
131)e/21049¢
131)e/31049¢
133)e/210499

19148/910499

19148/910499

1104y0)

usisap
fpms

(s10Q@) @s4n0od
110ys Adesay

paniasqQ Adaliq

(s10a
24d) Juswiean g1

uoljeuLddeA

Adeiayy noiquuy

(s10@) @s4n0od
110ys Adesay

paniasqQ Adaliq

s1lod
juswiean g|
uoljeuLddeA
uoljeuLdIRA
uoneipAyay

uoteurdden

(sLoq@ 34d)
juswiealy g

uoLyuUdAIDIUL
uyneay jo (s)adAy

sisojnaJagny

sisojnaJagny

sa)seay

ea3iys

siso)nd4aqny

sisojnaJagny
sisojnaJagny
sa)seay
sissnyiad

‘snueyay ‘euayydig

eaoyuielqg

sajseay

sisojnoiagny

(s)swod3no yjjeay

SISLID 33Ny

SISLID 33Ny

SISLID 33Ny

SISLID 93Ny

pasiiqels

SISLID 93NDY

SISLID 93Ny

SISLID 33Ny

SISLID 9INdY

SISLID 93Ny

SISLID 93NdY

SISLID 9INdY

ID1)JU0D pawly

ID1)JU0D pawly

3ID1)JU0D pawly

3ID1)}U0D pawly

1214U0D pawy

3I21)3U0D pawy
19)sesip jeinieN
19)sesip |einieN
Jajsesip jeinjep

191ses1p jeinieN

I21U0D pauy

ID1U0D pawy

adAy sisud
ueriejluewny

233n4ay

1e1auan

EE-HIEN]

233N}y

1e1auan

[IENED)
1eJauan
1e1auan
[IENED)

IISEDED)

ddi

233n4ay

adhy

uonejndod

dwe)

ylog

dwe)

dwe)

yrog

yrog

ysog

ylog

yrog

ylog

dwe)

dwe)

Suipes

eluezue|

puejey]

Imejejy

epuemy

eipoquie)

o3uo)
Joonqnday
Jlyeldowaqd

JewueAp
JewueAp
JewueAp

JewueAp

JewueAp

puejtey]

Anunod
fipnys

(T007) enny
(s86T)
1apary

(066T) 191104

(s66T)
1anbeq

(866T)
1enJoN

(,007) 3
watso3uopN

(tT07) UAN
(tT027) AN
(TT0Z) IUAW

(TT0Z) AN

(so07)
aJadnpyy

(ot07)
RRETVITA

(1e3h)
sioyne
fipms

31qe] uolydes)xy eyeq Atewwing — (sqLN Pue olod ‘euejely Sutpn)dxg) saseastq 3)1qedunwwo) "z T 3\qel



A10833ed
ERIIET VY |

sade v

sieah
S > uaipityd

sade v

sade v

sieah
G> uaipiyd

sieah
G> uaipiiyd

sieah
G> uaipiiyd

sade v

dnoi3
a8ejasie]

3104yo)

110yo)

1914e/910499

1314e/910499

1314e/910499

1314e/310499

131)e/910499

1314e/910499

usisap
fpms

jusuwiean g

uoljeuLddeA

(s10@ 24d)
juswiean gl

Adesayy borquue

‘uonielpAyay

uoljeulddIeA NOg

uoljeuLddeA

uoljeuLddeA

uoljeuddeA

uoLIUSAId)UL

yneay jo (s)adAy

sisojnaiaqgny

sa)sealy

sisojndiaqny

e4910Y)

sisojnaiaqgny

sa)sealy

sissnyiad
‘snuelal ‘eusyidig

s3utuaiy

(s)awod3no0 yyeay

SISLID 3INdY

SISLID 33Ny

SISLID 93NDY

SISLID 3INdY

SISLID 3INdY

SISLID 33Ny

SISLID 33Ny

SISLID 9INdY

adeys
SisLID

121)JU0d pawy

19)sesip jeinieN

121)4U0d pawLy

121)JU0d pawy

121)JU0d pawly

101)JU0D pauwLly

1D1U0D pawly

121)JU0d pawly

adAy sisud
ueriejluewny

233n4ay

1e1auan

IISENED)

1elauan

1elauan

1e1auan

1elauan

233n4ay

adhy
uoneindod

dwe)

1einy

yrog

ueqin

ueqin

ueqin

ueqin

dwe)

Suipes

elpuj

etdoiy33

puejiey]

alez

2U0a7 eLIBIS

2U037 RIIBIG

2U037 RIIDIG

epuedn

Anunod
fipnmys

(0007)
salep\

(£007)
Aaner

(z66T)
wey]-eu
eyoueyen|ng

(s66T)
anbippis

(2007)
91SS2UDG

(£007)
31SSauas

(2007)
31SSauUag

(0007)
uoIMaN
-o)j3Luelues

(1e3h)
sioyne
fipms

31qel uondes)x3 eyeq Atewwing - (SgLN pPue onod ‘euiejep Sulpn)dx3) saseasiq 31qediunwwo) "z T 3\qel



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

e 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.

e 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].

e 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).

e 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.

e 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.

e Uncontrolled longitudinal designs were most common (3/6), followed by randomised controlled trials (RCTs) (2/6),
and non-random trial (1/6) designs.

e 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.

e 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.

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

e 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.

e 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).

e 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.

e 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).

e 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.




Summary

The main findings on the effectiveness of WASH interventions in addressing health outcomes in humanitarian
settings include:

e The current evidence base on WASH interventions in relation to health outcomes in humanitarian crises is
extremely limited (only 6 studies retrieved).

e 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 Expertinterviews
General comments

e 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).

e 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).

e 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

e 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).

e 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.

e 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.

e 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).




Indicators, standards, and guidelines

e 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.

e 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.

e 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).

e 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

e 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).

e 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.

e 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

e 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).

e |n 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.

e 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.




Operationalising research

e |tis 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.

e 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

e 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.

e 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.

e 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.

e Greater collaboration between WASH professionals and their health and medical counterparts could yield
considerable benefits.

e 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

e 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.

e More research is needed on WASH behaviour change interventions, particularly with less studied populations (e.g.
emerging crises in Syria and Middle-East).

e Research is needed on what study designs (other than RCTs) may provide useful data for WASH and health
professionals, including economic studies.

e 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.

e 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?

e Priority should be given to the reported lack of coordination between WASH and health implementing agencies
during humanitarian interventions.




Indicators, standards, guidelines

e 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

e Seventy-seven papers were selected out of 2535 published papers searched; twenty-two papers were included
from grey literature*2.

e Nearly half (35 papers) of papers were from the ‘A’ category of evidence, 24 papers were category B, 18 papers
were category C13.

e 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 papers** 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.
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Figure 12: Quantity and quality of nutrition publications over time

e 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 cohort**> 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).

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.

4 The level of quality of studies was assessed for category A and B papers (77 out of 100).

*> Including two prospective cohorts, and one study using both retrospective and prospective cohorts.
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e 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).

e 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).

e 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.

W Asia (19%)

M Europe (4%) | N_atural
disaster (35%)
Middle East (3%)
- [ Both (17%)
I Caribbean (1%)
. . B Armed
0 Africa & Asia (1%) Conflict (48%)
W Africa (72%)
Figure 13: Geographic regions of nutrition research Figure 14: Nutrition studies by emergency type

e 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).

e The health outcome of more than half the studies (41 papers) was acute malnutrition followed by micro-nutrient
deficiencies (24.7%)¢, of which anaemia was mainly examined (76.5%). Several studies examined chronic
malnutrition'” (15.6%) (Figure 16).

B Treatment of SAM (21%)

I TSFP (15%)

% BSFP (10%)

B GDF (10%)

M Multiple (7%)

r’ Treatment of SAM
& TSFP/BSFP (7%)

W IYCF (4%)

B Acute
malnutricion (53.2%

M Multiple (11.7%)

M Aneamia &
under-nutrician (9.1¢

B Anaemia (7.8%)

& Micro-nutrient
deficiencies (7.8%)
Underweight (3.9%)

o)
Other (2%) B Mortality (3.9%)
M Address micro-nutrient . o
deficiencies (24%) Diarrhoea (2.6%)
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

*7Included in "multiple” and “anaemia and under-nutrition7" categories. Under-nutrition in this case includes acute and chronic malnturition, underweight
(no micronutrient deficiencies)
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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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Figure 17: Nutrition intervention types of over time
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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):

e Gaps exist in how sensitive and effective assessment methods are, how well surveillance methods perform, and on
the impact of interventions.

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

e 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:
e 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):

e 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):
e Information to support the prevention and management of moderate acute malnutrition should be prioritised.

e There is too much focus on acute malnutrition and not enough on stunting.

Treatment of SAM:
e Coverage and early detection should be prioritised.

o 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

e More information is needed on nutritional needs in urban areas/slums (including support on methods given the
challenges of sampling and conducting surveys).

e Aetiology of malnutrition is different in urban areas (social context, access to care).

e 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

e All designs, including mix-methods approaches, should be used.




4.3.2.4 Use of guidelines and standards

e 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?

e 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:
e Need to better understand the aetiology of malnutrition and famines in different contexts (e.g. urban areas).

e Need more analysis of the impact of contextual factors on famine and malnutrition (e.g. anthropological studies on
the power of women in society).

e Need evidence to guide how to intervene in low GAM prevalence settings and/or in middle income countries.

Impact assessment:

e Need to test different monitoring tools, techniques, and new technologies to measure progress and impact of
nutrition programmes.

e Need evidence on cost-effectiveness of nutrition interventions.

e Need evidence on impact of IYCF interventions.

Targeting specific groups:

e Focus on infants, people with disabilities, and the elderly.

Prevention/management of Moderate Acute Malnutrition (MAM):

e Search alternatives to BSFP (i.e. Cash transfer vs. RUF distribution, food security intervention vs. RUF). Is it
appropriate in all contexts?

e 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

e Research focusing on stunting.

Treatment of SAM:

e 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))?

e |ong-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.
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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

e Fifteen papers were included out of a total of 7149 papers searched. No papers were from grey literature.

e Quality of evidence: the majority of studies provided low/moderate strength evidence, with four (40%) low, eight
(53%) moderate, and three (20%) high quality.

e 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.

e Study types: seven cross-sectional (47%), six uncontrolled before/after (40%), one randomised controlled trial
(RCT) (7%) and one economic analysis (7%)

e Regions: nine (60%) studies based in Africa and six (40%) from the Asian region

e 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%)

e 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

e 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 STls 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 Expertinterviews

General comments

SRH

e 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.

e 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

e 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.

e 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.




Indicators, standards, and guidelines
SRH

e 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

e 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.

e Current guidelines for emergency settings are based on programmatic experiences and development contexts, yet
their effectiveness (and potential harmfulness) at preventing violence is unknown.

e 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

e What is the effectiveness of interventions that target previously excluded populations (e.g. people with
disabilities, men, adolescents, elderly, urban refugees)?

e 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?

e 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?)

e 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?

e 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?

e 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

e 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

e 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?

e 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

e 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

e Research, including the use of trials, is needed which can show causation and direct impact of an intervention on a
given health outcome.

e 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

e 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.




e 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

e 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

e 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
e The search strategy yielded 8740 results, with 61 meeting the inclusion criteria (all A and B categories).

e The earliest identified study that met the inclusion criteria was from 1997 and the number of studies has
increased steadily since then (Figure 18).

e 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.

e 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.

e Twenty-nine of the studies were with adults and 32 with children and adolescents.
e There is some indication that quality may have improved over the past four years or so (Figure 18).

e Twenty two of the studies were controlled before/after studies, 19 non-randomised trials, and 19 randomised

o
A
o
o~

Figure 18: Quantity and quality of mental health and psychosocial support publications over time

control trails. One of the studies examined cost data.
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e 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.

e 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.
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Figure 19: Mental health and psychosocial support outcomes measured (includes multiple outcomes)
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Figure 20: Mental health and psychosocial support intervention types
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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
etal. 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:

e 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.

e Evidence on how services can be most effectively integrated through existing health services/systems, particularly
at the primary health care level.

e Effectiveness of different training methods, particularly how much supervision is needed to achieve effective task
shifting.

e Effectiveness and feasibility of interventions for groups, in addition to individuals.

e Effectiveness and feasibility of e-mental health interventions.

e 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:

e Evidence for interventions aimed at strengthening participation of affected communities in humanitarian settings,
a key principle in current guidelines.

e Where appropriate, using parents and natural support systems (rather than external counsellors), including parent
management training.

e Strengthening social support and coping mechanisms at family and community levels.

e 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:

e 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.

e The education sector (e.g. school-based interventions to improve pupil mental health outcomes).

e The nutrition sector (e.g. mental health interventions with mothers to also improve maternal and infant nutritional
outcomes).
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e 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).

e 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.

e 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.

e 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

e 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.

e 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).

e 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.

e Substance misuse: The need for further research on interventions addressing harmful alcohol use and drug taking
was frequently raised, including brief interventions.

e 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.




4.5.2.4 Study designs to be used

e 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).

e 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.

e 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.

e 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.

e 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

e 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.

e Older populations: Particular evidence on interventions addressing dementia and old age problems.

e 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:

o 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.

e 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.

e 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

e 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.

e The 8 studies were published between 1997 and 2014, with 6 of 8 published within the past five years.

e Seven of the studies were with populations affected by armed conflict, and 1 study was with a population affected
by an earthquake.

e The studies were conducted in Jordan (N=4), Turkey, Afghanistan, Georgia, and India.

e 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

e NCD outcomes addressed were heart failure, hypertension, diabetes, chronic kidney disease, arthritis, and
thalassaemia.

e Interventions featuring disease-management protocols and/or cohort monitoring (particularly use of electronic
patient records) demonstrated the strongest evidence of effectiveness.

e No studies examined intervention costs.
e There were no studies on NCD prevention activities.

e 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:

e 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.

e 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.

e 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.

e 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.

e 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.

e Ethical approval was cited as a common obstacle to research in crisis settings.

e 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.

e There was considered to be a lack of follow up of NCD interventions. Longitudinal study designs were
recommended.

e 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.

e Several experts highlighted the problem of lack of essential drugs for NCDs in emergency kits.

e Suggestions were made for the development of guidelines and standards centred on sharing learning from other
chronic diseases such as HIV/AIDS and tuberculosis.




4.6.3 Recommendations for future research
Indicators, standards, and guidelines

e 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.

e 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

e 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.

e There is a need for sex and age disaggregated data of the pre-crisis situation.

Delivery of health interventions

e 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.

e 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

e 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

e 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.

e A small number of papers (n=18) evaluated health outcomes and quoted some form of significance test (category A).

e 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).

e 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.

e 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).

@ High
M Moderate
A Low
4 -
3 oo
- 40— ——— - _
2
1 T ————— T — A&
0
1985 1990 1995 2000 2005 2010 2015

Figure 21: Quantity and quality of injury rehabilitation publications over time 1980-2013

e 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.

e 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.




M Africa
I Asia
¥ Caribbean / Latin America
M Eastern Europe
B Middle East
Multi site (Afghanistan & Kenya)

Figure 22: Geographic regions for injury rehabilitation studies

® 62% (n=29) of the studies were conducted in conflict settings, or with patients who had suffered conflict-related
injuries.

e 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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Figure 23: Injury rehabilitation studies by crisis stage
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® 98% of the papers described interventions for the general population (n=46).

e 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.

e The majority of the papers examined a range of orthopoedic injuries (n=15; 32%), of which the repair of fractures
featured prominently (Figure 24).

Abdominal / thorax
B Orthopoedic
¥ Cranio-facial
M Nerve pain
M Vascular
M Injury (multiple / non-specific)

Crush injury and/or renal failure

Figure 24: Health outcomes measured by injury rehabilitation studies

e 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).




M Surgery

[ Rehabilitation

M Pre-hospital care & triage

B Renal therapy and/or fasciotomy
M Surgical fixation

Amputation

Figure 25: Injury rehabilitation intervention types

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, lemmi et al.,, 2014)

4.7.2 Expert interviews

e Evidence for rehabilitation-related interventions is particularly limited and currently there are no major research
initiatives in this field.

e Research related to injury and rehabilitation is limited among operational NGOs and is rarely integrated into
programmes.

e 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.

e 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.

e Many of the studies were conducted by surgeons, and are based on their experiences during crises.
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e 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.

e 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.

e 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.

e 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

e 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.

e 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.

e 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.

e 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

e Research is needed to develop appropriate quality standards and measurements of service performance.

Context

e More research should be conducted during crises in Africa and the Americas in order to develop and evidence
base for context-specific interventions.

e More evidence must be collected following natural disasters, as illustrated by the response to the 2010 Haitian
Earthquake.

e More evidence must be collected related to physical rehabilitation in refugee camp contexts.

e More studies are needed that evaluate interventions in the preparedness phase, and the subsequent impact they
have on health outcomes.

Delivery of health interventions

e 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.

e More research is needed to understand the complexity of mainstreaming disability into humanitarian health
interventions.
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4.8 Health service delivery
4.8.1 Systematic review

e 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.

e A number of websites were reviewed for grey literature but no papers met the inclusion criteria.

e 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.

e 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).
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Figure 26: Quantity and quality of health service delivery studies over time
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e 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.




® 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.

e |t was not possible to identify which agency had funded the research in any of the papers reviewed.

e 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.

e 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.

e 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).

M Eastern Europe
B Middle East
M Asia
Africa
M Caribbean
@ South America

M Natural disaster

M Armed conflict

M Multiple countries

Unable to determine

Figure 27: Geographic regions of health service delivery studies  Figure 28: Health service delivery research by crisis type

e 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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e 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).

25

20

15

10

Preparedness Acute crisis Stabilised Early recovery Acute crisis
and early recovery

Figure 29: Number of health service delivery studies by crisis stage

e 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.

e 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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Figure 30: Number of studies examining each service delivery level




e 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%).

e 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.

e 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).
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Figure 31: Measures of health service effectiveness Figure 32: Types of health service delivery

e 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.

e None of the papers included discussion of the impact that health service delivery had on any external factors.
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e 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 Expertinterviews

Methodologies and quality of evidence:

e 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.

e 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.

e 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:

e 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?

e 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.

e 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.

e 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:

e 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.

e 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.




4.8.3 Recommendations for future research

e 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.

e More research is required on different service delivery models of health care.

e More research is required on the content, delivery and health outcomes of different service delivery packages of
care.

e 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.

e 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

e 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.

e 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.

e 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).

e 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.

e 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.
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Figure 33: Quantity of health systems studies over time, by crisis type

e 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).

e 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.
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Figure 34: Health systems studies by target group

Health system building blocks:

e The studies on different health system building blocks are shown in Figure 35.

e 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).

e There were five papers with a focus on coordination, with coordination mentioned in 11 other papers.

e 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.

e Assingle paper had a focus on health financing, and 10 others mentioned health financing.

e 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.

e Fight 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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Figure 35: Studies by health system building block




4.9.2 Expert interviews

4.9.2.1 Methodologies and quality of evidence:

e 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.

e 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:

e 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?

e 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.

e 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:

e 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

e Whilst understanding the considerable challenges that exist when carrying out research in this areg, there is a
need for more high quality evidence with regards to the health systems context of humanitarian crises.

Health system strengthening

e 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

e 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.

e 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.

e There is a need for further research to measure the impact crises can have on local health systems.

Integration of services

e 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

e 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

e 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.

e 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).

e 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.

e 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.

e 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.

e 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), Céte 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.

e 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).

e 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.

e 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.

e 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.

e 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.
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e 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.

e 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:
e Real-time mapping of access to healthcare of end-users.

e Optimising healthcare access in crisis areas outside government control for both end-users and healthcare
workers.

e Health disparities arising from access inequities between resident and transiting populations within a crisis
location.

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

e 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:

e 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:

e Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on
contextual factors.

e 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.

e 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:

e The Geneva Conventions are the most widely used standards for contextual factors.

e 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.

e 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.




5.1.3 Recommendations for future research

General

e (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:

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

e Optimising healthcare access in crisis areas outside government control for both end-users and healthcare
workers.

e Health disparities arising from access inequities between resident and transiting populations within a crisis
location.

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

Indicators, standards and guidelines

e |n 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

e 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.

e Research is needed to measure the impact of access to healthcare on health interventions during natural disasters
and in the acute phase of crises.

e 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

e 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.

e There is little available evidence assessing the impact of accountability to end-users on the effectiveness of health

interventions during humanitarian crises (30 papers).

e 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.

e 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.

e 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.




e 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 Frontieres (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:

e 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:

e Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on
this contextual factor.

e 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.

e 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.

e 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:

e The Sphere Project standards are the most widely used standards for this contextual factor.

e 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.

e 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:

e 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.

e 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).

e 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:

e 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

e 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

e 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.

e There is a relatively modest body of available evidence considering health assessment methods during
humanitarian crises (83 papers).

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.




e 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.

e 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.

e Victim interview methodologies.

e Numbers of humanitarian workers involved in a crisis situation.

e The humanitarian system’s ‘fitness-for-purpose’ for addressing health needs in a crisis situation.

e Appropriate indicators with which to measure humanitarian contextual factors.

e Long-term impact assessment methodologies.

e Consensus-building on the interpretation of assessment tools.

e Assessment data management and security.

e 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:

e 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:

e Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on
this contextual factor.

e 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.

e 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:

e Existing institutional guidelines of the agencies or organisations within which humanitarian workers operate are
the most widely used standards for this contextual factor.

e 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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e 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

e More quality research is needed on the development, comparison, testing and validation of health assessment
methods.

e 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.

e 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.
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25.2 Coordination
25.2.1 Systematic review

e 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.

e There is little available evidence assessing the impact of coordination on the effectiveness of health interventions
during humanitarian crises (25 papers).

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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).

e 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).

e 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.

e 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.




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:
e OCHA's 'fitness-for-purpose’ for addressing health needs

e 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

e 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:

e Gathering evidence and the study of this contextual factor is most limited and difficult in the context of armed
conflict.

Type of studies needed:

e Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on
this contextual factor.

e 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.

e 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:

e The IASC guidelines are the most widely used standards for this contextual factor.

e 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.

e 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:

e More research is needed to understand the impact that coordination has on public health interventions during
armed conflict.

e (Creater research attention should be given to the cost-benefit analysis of coordination of humanitarian public
health interventions.

e More research is needed into mechanisms and policies that safeguard or improve coordination during
humanitarian crises.

e Evidence is needed to understand OCHA's ‘fitness-for-purpose’ for helping to address health needs.
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Integration with local systems

e More evidence is needed on the impact of integrated UN missions on healthcare delivery.

e More research is required to analyse how international communities coordinate with local government.

Comparing different coordination mechanisms

e 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.

e 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.

e (reater 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

e 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.

e 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).

e 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.

e 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.

e 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.

e Of the location-identified research on the security of healthcare workers in humanitarian crises, Afghanistan, Irag
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.

e All studies considered the security of healthcare workers in armed conflict; of these, 3/16 (19%) studies also
considered natural disasters.

e 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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o 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.

e 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.

e 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.

e 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.

e 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:

e 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:

e (athering 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:

e Randomised and controlled trials would be an impractical, unfeasible and unethical means of seeking evidence on
this contextual factor.

e 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.

e 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:

e 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.

e Other guidelines and standards which are particularly useful include: (i) IASC guidelines, (i) ALNAP guidelines,
(iii) International Crisis Group (ICG) reports, (iv) policy statements of agencies, and (v) informal peer advice.

e 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

e There needs to be more research on how healthcare worker security influences the effectiveness of public health
interventions in humanitarian crises.

e 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.

e 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.
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25.4 Urbanisation
25.4.1 Systematic review

e 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.

e There is little available evidence assessing the impact of urbanisation on the effectiveness of healthcare
interventions during humanitarian crises (27 papers).

e 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.

e 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.

e 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
extentin an urban setting.

e 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.

e 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.

e 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.

e 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”.

e 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.




e 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.

e 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.

e 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:

e 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.

e Optimal methods of integrating humanitarian health interventions into existing urban healthcare infrastructures.

e Strategies to improve the baseline health status and robustness of health systems in rapidly urbanising
populations to mitigate the detrimental health impacts of crises.

e Civil engineering and urban planning directed towards disaster preparedness, prevention and mitigation.
e Management of chronic disease during collapse of health systems in urban settings.

e Community-based humanitarian healthcare interventions.

e Monitoring and surveillance methodologies of health in urban settings.

e Efficient methods in the identification of and targeted intervention in specific populations (e.g. IDPs, refugees,
women) within non-camp urban settings.

e Slum populations.

e Estuarine populations.

e Populations living on landslide prone or soft land areas unsuitable for urbanisation.
Issues related to the type of crisis and coordination:

e (athering 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:

e 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.

e 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.

e 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:

e 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.
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e 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.

e 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

e 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.

e Efficient research methods of identification and targeted intervention of IDP and refugee populations within non-
camp urban settings are needed.
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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 workS).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  wartw.

21 ((armed or zone) adj2 conflictS).tw.

22 (conflict affected adj3 (population$ or person$ or communitS)).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 droughtS.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-experimentS$" or quasiexperiment$ or "quasi random$" or quasirandomS$ 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 Sutility.tw.

56 (Cost$ adj2 effective$).tw.

57 cost-effectiveS.tw.

58 (cost adj3 utility).tw.

59 cost-utilitS.tw.

60 o0r/38-59

61 developing countries

62 exp asia

63 exp africa

64 exp pacificislands

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 70not71

73 37and 60and 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.

Communicable disease screening process:

Stage 1: Peer reviewed
literature: electronic
database search (N=16239)

5641 excluded (duplicates)

b
>

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=10598)

L
>

10497 excluded (non topic)

Stage 2b: Peer reviewed

Stage 3: Grey literature (N=0) literature (N=131)

Stage 4: Peer reviewed and
grey literature (N=131)
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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”

WASH Screening process:

Stage 1: Peer reviewed
literature: electronic
database search (N=3963)

L
>

1314 excluded (duplicates)

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=2649)

2643 excluded (non topic)

b
>

Stage 3: Grey literature Stage 2b: Peer reviewed
(N=0) literature (N=6)

Stage 4: Peer reviewed and
grey literature (N=6)
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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.

Screening Process for Nutrition:

Stage 1: Peer reviewed
literature: electronic

database search (N=2502)

4 487 excluded (duplicates)

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=2015)

. 1945 excluded (non topic)

Stage 2b: Peer reviewed

literature (N=77)




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, lawg.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
anteSnatal health or post$natal health or post$Spart* 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 gynSecology or maternal
welfare or safe motherhood or emergency obstetric $ care or EmOSC 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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Screening process for SRH (including GBV):

Stage 1: Peer reviewed
literature: electronic

database search (N=7149)

1765 excluded (duplicates)

L
>

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=5384)

e 5344 excluded (non topic)

Stage 3: Grey literature Stage 2b: Peer reviewed
(N=2) literature (N=40)

3 added through expert
recommendations

Stage 4a: Peer reviewed and
grey literature (N=45)

30 excluded (non-topic)

Stage 4b: Peer reviewed and

grey literature (N=15)




ANNEX 3:

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.

Screening process for mental health and psychosocial support:

Stage 1: Peer reviewed
literature: electronic
database search (N=8740)

2087 excluded (duplicates)

b
>

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=6653)

L
>

6594 excluded (non topic)

Stage 3: Grey literature Stage 2b: Peer reviewed
(N=2) literature (N=59)

Stage 4: Peer reviewed and
grey literature (N=61)
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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$communicable disease® or NCD* or chronic disease™ or chronic condition* or long term condition* or
autoimmune disease* or Lupus or heart disease or cardiovascular or cerebrovascular or stroke or hypertens* or
Scholesterolaemia or heart failure or arrhythmia® or aneurysm* or cardiac or angina or myocardial infarction or
coronary heart disease or CHD or ischaem$ or cholesterol or blood pressure or blood sugar or blood glucose or
diabetes or obesity or circulatory disorder* or Scarditis 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 Sarthritis or cystic fibrosis or
thyroid disorder or neurological condition or Parkinson* or colitis or multiple sclerosis or MS or Alzheimer*

Screening process for NCDs:

Stage 1: Peer reviewed
literature: electronic

database search (N=5932)

L
>

380 excluded (duplicates)

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=5552)

e 5547 excluded (non topic)

Stage 3: Grey literature Stage 2b: Peer reviewed
(N=0) literature (N=5)

Stage 4: Peer reviewed and
grey literature (N=5)




ANNEX 10:

DETAILS FOR SYSTEMATIC REVIEW ON INJURY
AND PHYSICAL REHABILITATION

Sources:
Published: Embase, Global Health, Medline, Psychinfo, IBSS.

Grey: Sourcelnfo, 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*

Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=4851)

L
>

202 excluded (duplicates)

Stage 2a: Peer reviewed
literature:

title/abstract review
(EYAYA))

4604 excluded (non topic)

L
>

Stage 3: Grey literature Stage 2b: Peer reviewed
(N=2) literature (N=45)

Stage 4: Peer reviewed and
grey literature (N=47)
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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 mobileSation OR
community based organiSation* OR nonSgovernmental organiSation® OR peer support OR community scorecard* OR
service agreement® OR publicSprivate 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$Sation* OR FBO OR health
care organiSation* OR health centre OR health facility OR mobile health OR health personnel OR health post* OR
health service organiSation* OR health service™ OR health service delivery OR health delivery OR health worker* OR
clinic* OR hospital OR managed care OR nurse practitioner* OR paramedical OR pharmaceutical service* OR
pharmacy OR physician®* OR primary health care OR primary health centre* OR primary care OR voluntary
organiSation* OR health provider* OR registered nurse* OR traditional health worker* OR alternative health delivery
OR case management map OR certificate of need OR client provider interaction OR patient provider interaction Or
patient satisfaction OR client satisfaction OR clinical decision support system OR clinical guidelines OR clinical
pathways OR clinical peer review OR clinical practice OR communication OR community capacity for care OR
community driven service* OR health education OR health improvement OR community partnership OR secondary
care OR secondary health care OR tertiary care OR tertiary health care OR access* OR health care coverage OR equity
OR essential kit* OR health care provision OR standard treatment guideline* OR standardi$Sed medical technology
list* OR standardiSed 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




Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=28199)

M excluded 25665

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=2534)

B (duplicates, off-topic)

Stage 2b: Peer reviewed
literature (N=88)

excluded 2446 (non-topic)

L
>

M Excluded 56

Stage 3: Analysis (N=32)

il (Category C papers)
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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.

Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=17259)

L
>

262 excluded (duplicates)

Stage 2a: Peer reviewed
literature:

title/abstract review
(N=16997)

- 10527 excluded (non topic)

Stage 2b: Peer reviewed
literature (N=194)

M 138 excluded
@ (Category C papers)

Stage 3: Analysis (N=56)
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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

Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=2554)

. 330 excluded (duplicates)

Stage 2:
Title/abstract review
(N=2224)

. 2135 excluded (non-topic)

Stage 3: Detailed review
(N=89)

25 excluded (non-topic)

h
>

Stage 4: Data extraction of

included studies (N=64)
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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 (sensitivs 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$S OR "medical staff" OR "medical training" OR "medical skills")) OR
((professional OR gold OR national OR care OR practice OR medical) adj2 (standard$ OR guideline$ OR protocol$))
OR (patient adj2 safety) OR ("professional expectations" OR "standard of care" OR incompeten$ OR negligent$ OR
irresponsible)).tw

Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=4228)

. 352 excluded (duplicates)

Stage 2:
Title/abstract review
(N=3876)

8 3828 excluded (non-topic)

Stage 3: Detailed review
(\EAS))

18 excluded (non-topic)

L
>

Stage 4: Data extraction of

included studies (N=30)




239

1043uU0d g1
1043U0d

euejep

aJed jendsoy
‘a1ed Aewid

SENENTS

nv

aled yeay
Aewinid

nv

juswieas
a1

nv

nv

J1doy

ynesy

(yoaeasau
1euoniesado)
24ed jo Ayenb

g NV aAndudsaq ‘Mntgerdanny
1euodas

q nvw -s504) aied jo Aenp

aniesedwod (s103e21pUL

‘|euo13das 40 3uswdolanap)

v nv -5504) aied Jo Ainenp

aJed jo Ayjenb

g NV aAndudsaqg ‘fn1gerdandy

(Sututen

yeis ajeudoidde)

D) NV aABdudsaqg aJed jo Aenp
aAnesedwod

‘|euor3das aled jo

v nv -sso1)  Aanenb Aaniqejieny

(suonejoln

1euondas sy uewny) aJed

'/ nv -s501) jo fanigerdandy
aAlesedwod

‘leuo13das aied jo

'/ nv -sso1) Anenb ‘Aniqejeay

(saunapind

1e31y39) aJed

») NV aABdudsaqg J0 Ayigerdanoy

1euo}das sajel aind

v nv -ss01)  pue aJed jo Aenp

Ri1o8a3ed
duapIng | a8eya8ie)

ulisap
fpms

37uanyul 10jdey
30 13)deIRY)D

aseastg Sun

pue g] sutely
uolun JeuonIeUIBIU|

YL pue JSi

wesSo.ud
eLiejew 4SW

S921AI9S BuIsIxe
10 3sn ‘ple jed1paw

leuonjeutalu|

Suisnoy Atesodwia)

ple jedtpaw
JeuoL3RUIDIU|

ple jesipaw
]euoIRUI}U|

S9DIAISS

3unsixa Jo asn

S9DLAIDS

3unsixa Jo asn

sauade NN

‘ODN ]euoneuIaIU|

1eadsoy

yoddns Aseanip

SUOLJU9AI9) UL
yneay jo (s)adAy

Jo04yY)

21Ny

Jioay)

Aianodal
Aje3

J04Y)

Aianodal
Aje3

Aianodai
Aje3

Jioay)

Jioay)

Jioay)

adeys
SisLI)

1eJnjeu 321)uo) 1eJauan
1eJnjeu 321)uo) 1eJauan
121)Ju0) 1esauan
(twieunsy)
1ednieN ddl
1eJnjeu :3d1)uo) 1eJauan
(tweunsy)
1ednieN ddl
121U0) 1eJauan
dlyuo) ddl
121)Ju0) |ZEDNEL
121)Ju0) |ZEDEL

adAj sisud adhy
ueniejluewny | uone)ndod

1einy (TT07)

8 ueqin admni satlIeH
12401

8 ueqin aidmny  uuewyinn

12401 (so07)

2 ueqin JUa  JsuJow ng

(TT0T) PURY

121Ny BRISUOPU| UBSUISLIYD

1eanu (zoo?)

g ueqin aidmnw  Janeadyd

1edny elsauopu| (0TO0Z) ueyd

1einu (z66T)

8 ueqin jemny| ueuualg

(s007)

1eany uepng 191yog
18404

8 ueqin euaqi] (£007) 3eig

(9007)

1edny ueisiueydyy 1973199

(1eah)
sioyjyne
fipms

Anunod
Apms

:9]1qe) uoLydeyxa eyep Alewwing



nv

yieay
1e3uBW
‘spaau
yneay diseg

(L4w2)

juswieasn
SAIV/AIH

nv

nv

(ONow3)
21

1e3eUOBU
pue d11333sqo
Aouadiawg

S9IINIDS
114193590

nv

nv

Jidoy
Y3jesH

nv

sUnpy

nv

nv

nv

uaJpiiyd
‘uswom
jueudald

uswom
jueudald

nv

nv

dnoi3
a8ejasie]

aAdudsaq

aAdudsaq

aAdudsaq

aAndudsaqg

1euodas
-s504)

1euondas
-S504)

aAnesedwod
‘|euo13das
-s504)

aAndudsaqg

aAndudsaq

uSisap
fipms

(Yyoseasau

0) JUSSUO0D
paw.ojut) aied
Jo Agerdanoy

2Jed jo Aige)teny

aJed jo Aigeteny

(yoseasau

0] JUaSU0d
paw.Jojut) a4ed
1o Anigeadsdy

a1ed Jo Aiqeyteny

Agesunodde
Jo sydadse )y

Aigeunodoe
Jo syadse 1y

(Sututen
1e31y1a) aled
Jo Agerdanoy

(Sututen
1e31y1a) aJed
J0 Aigerdandy

aduanuL 103dey
40 13)de4RY)

SIDIAIDS
Sunisixa Jo asn
!ple JRUOLIRUIDIU|

SIIAIDS
Sunsixa jo asn

S9JIAIDS 3UlISIXD
J0 3sn !pie jedpaw
]euoLIRUI}U|

pie 1ed1paw
leuonjeudalu|

pie 1ed1paw
leuonjeudalu|

SIDIAIDS
3unsixa Jo asn

1239(0.d
pPOOYJaYIO|\ 9JeS
IMe)R} :Ple 1edIpaw
JeuoLIeuIu|

ple jeaipaw
]euoLIRUI}U|

pte jesipaw
]euoLIeUI}U|

suoLjuaAIuL
yneay jo (s)adAy

JoY)

21Ny

Jo4y)

Jioay)

21ndy

J04Y)

Joy)

Joy)

Jo4yY)

adeys
SisLID

1eimieN

PIYyuod

PIyuod

]RANIBU 3D1U0D

(pooyy) 1eamieN

PIyuod

PIyuod

1eJNjRU 3D1)jU0)

1eJnjeu ‘3d1jUo)

adAj sisud
ueriejluewiny

1el1auan

ddl

1eJauan

saadn)ay

1elauan

1e1auan

ISENED)

1el1auan

1e1auan

adhy
uonyelndod

184nd
B ueqin

184n4
3 ueqin

1e4nJ

B ueqin

124Ny

124Ny

1e4nl
3 ueqin

1e4ni
g ueqin

0]
g ueqin

1840
gueqin

Sunyes

admni

e1oSog

a1 dmni

aidmniy

ueispied

uejstueysyy

imejepy

admni

admni

Anunod
fipms

(zT07)
eUNYIRW,0

Z313d
uoyjoSop

(6007) SN

(£007)
aLzuaydep

(zT07)
yasany|

(zT07) Wy

(to07)
uldssnHy

(TTO0Z)3UNYH

(800¢) 3unH

(1e3h)
sioyjne
fipms



241

(yoaeasal S921A19S SunIsixe

0) JUSSUOD pawiiojut) Jo 3sN ‘pLe jedpaw 1e4ni
nv D) NV aandudsag ased jo Aigerdanoy 1euolIRUIRIU| JlU0Jy) |eJNIRU ‘ID1)JU0D) 1eiauan 8 ueqin admniy  (9007) M7
annesedwod
‘leuol3das  aied jo Ayigerdande pte A1anod3l (enbyyiea)
aled Aewtd q nv -S50.1) ‘Ayigeiieny  jedtpaw disawoq Aje3 1einieN IZEIVED) 184Ny euty) (ztoz) Suepm
(Sututesy jedy3a) ple jestpaw 1e4ni
nv D) NV 9Andudsag aied jo Ayiqeidandy JeuoljeuIdlu| 5lU0JYy) |eJNIRU ‘ID1)JU0D) IZEIVED) 8 ueqin aidmn  (TTOZ) Nem
annesedwod dal
SDIAIDS ‘leuolldas SDIAIDS ‘(9sawung) puejteyyr (7007)
aALdNpoIday v s)nNpy -Ss04) aJed jo Aenp 3unsixa Jo asn Juoay) 121)JU0) sa93n4aY 184Ny ‘ewing ueALINS
SDIAIDS 3ULISIXD
juswieany J0 9sn pie jeatpaw (uepuemy|) (966T)
IE o]V b) NV aAndudsaqg aJed jo Aenp 1euollRUIRIU| EMiblvi 1214U0) saadnjay ueqin (241eZ) DYA anbippig
(Buwutennieoyss) S :pLe1edtpaw 1eJny (TT07)
nv b) NV aandudsaqg a4ed jo Aigeidandy 1euollRUIRIU| 51U0JY) |eJNIRU ‘ID1)JU0D) IZEVED) 8 ueqin a1dmnpy Jayieays
(Sututeny 1ed1y3a) plejestpaw 1edns (zT07)
nv b) v aandudsaqg a.ed jo Ayigerdsndy 1euolIRUIRIU| 5lU0JYy) |eJNIRU ‘ID1)JU0D) IZEIVED) 8 ueqin a1dmnpy Z3Iemydg
(uepuemy
1euO1}d3S 2ied pte jestpaw ‘uetpuning)
nv q nv -sS0.1) J0 Aynigeydanoy 1euolIRUIRIU| JLuoay) 1d14U0) saadn)ay 104Ny eluezue] (S00Z)enny
2ied S9I1AI9S 3ULISIXND
aied yjeay 1euo1323s Jo Aigerdadde  jo asn !ple jedipaw (tT07)
Arewind v nv -S50.1) ‘fnige)teny 1euoljeuIdlu| Swoay)  (pooy)jeinieN dal 184Ny uejsbied wnAep
sad130eud SIIIAIDS
auat3Ay pue 1euodas 2ied Jo Sunsixe Jo asn (tT02)
uonelueS v nv -ssot) Aenb !Ayigejieny  !pie jeuonjeulaiul Suoly)  (pooy)jeinieN dal 184Ny ueisbied wnAep
(ONow3)
2Jed |RIRUOAU ualipiyd
pue d1133)5q0 ‘uswom 1euO11d3s 2ied Jo SIDIAIDS (z102)
fouadiswg v jueudald -ssod) Aenb ‘Aigejieay 3unsixa Jo asn Jluo4y) 1214U0) 1eJauan 124Ny uelsiueysdyy uLweyied

(1e3h)
sioyjne
fipms

oidoy| Aso0833ed uSisap | @duanyut ioyoey SuoLUAAIDIUL a8e)s adAj sisud adfiy Anunod

ynesaH| aouaping| a8eyasie] Apnyg 30 J3)de4RY) | Yneay jo (s)adAL sisu) | uerieytuewny [ uonendogd Apnyg




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

Screening process:

Stage 1: Peer reviewed
literature: electronic
database search (N=865)

. 202 excluded (duplicates)

Stage 2:
Title/abstract review
(N=663)

' 562 excluded (non-topic)

Stage 3: Detailed review
(N=101)

18 excluded (non-topic)

L
>

Stage 4: Data extraction of
included studies (N=83)
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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"))).

Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=778)

. 53 excluded (duplicates)

Stage 2:
Title/abstract review
(N=662)

' 315 excluded (non-topic)

Stage 3: Detailed review
(N=37)

M 12 excluded (non-topic)

Stage 4: Data extraction of

included studies (N=25)
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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

Screening process:

Stage 1: Peer reviewed
literature: electronic

database search (N=397)

L
>

53 excluded (duplicates)

Stage 2:
Title/abstract review
(N=344)

.4 315 excluded (non-topic)

Stage 3: Detailed review
(N=29)

13 excluded (non-topic)

L
>

Stage 4: Data extraction of

included studies (N=16)
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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

Screening process:

Stage 1: Peer reviewed
literature: electronic
database search (N=3529)

. 388 excluded (duplicates)

Stage 2:
Title/abstract review
(N=3141)

- 3095 excluded (non-topic)

Stage 3: Detailed review
(N=46)

19 excluded (non-topic)

b
>

Stage 4: Data extraction of
included studies (N=27)
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