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Abstract 
Background: This thesis presents three research papers that evaluate the current tools 

and methods used to assess the availability of health resources and services during 

humanitarian emergencies.  

Methods: A systematic review of peer-reviewed and grey literature was conducted to 

locate all known health facilities assessment tools currently in use in low- and middle-

income countries. The results of this review were used to generate a framework of 

essential health facilities assessment domains, representative of seven health systems 

building blocks.  

Using this framework, a field-based evaluation of tools used to assess the availability of 

health resources and services in emergencies in Haiti and the Darfur states of Sudan 

was conducted. The collected assessment tools from these countries were compared 

against the framework from the systematic review, as well as the Minimum Standards 

for Health Action in the Sphere Humanitarian Charter and Minimum Standards in 

Humanitarian Response, and the Global Health Cluster’s Set of Core Indicators and 

Benchmarks by Category. A coding system was developed using all of these frameworks 

that enabled the comparison of the assessments collected in both countries.  

Field-based interviews were conducted with key informants using a convergent 

interviewing methodology, to gain perspectives on data collection and the use of 

evidence in formulating health systems interventions in emergencies.  

Results: 10 health facility assessments were located in the systematic review of the 

literature, generating an assessment framework comprised of 41 assessment domains. 

Of the included assessments, none contained assessment criteria corresponding to all 
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41 domains, suggesting a need to standardize these assessments based on a structured 

health systems framework.  

In Haiti and Sudan, a total of 9 (Haiti, n=8; Sudan, n=1) different assessment tools were 

located that corresponded to assessments of the availability of health resources and 

services. Of these, few collected data that could reasonably have corresponded to the 

different assessment domains of the health facilities assessment framework or the 

Sphere Standards, nor could many have provided the necessary inputs for calculating 

the Global Health Cluster’s indicators or benchmarks. The exception to this was the one 

tool located in Sudan, which fared reasonably well against these criteria.  

The interviews with participants revealed that while evidence was viewed as 

important, systematically-collected data were not routinely being integrated into 

program planning in emergency settings. This was, in part, due to the absence of 

reliable information or the perceived weaknesses of the data available, but also due 

uncertainty as to how to best integrate large amounts of health system data into 

programs.  

Conclusions: Greater emphasis is needed to ensure that data on the availability and 

functionality of health services during major emergencies is collected using 

methodologically-sound approaches, by field staff with expertise in health systems. 

There is a need to ensure that baseline data on the health system is available at the 

outside of emergency response, and that humanitarian health interventions are based 

on reliable evidence of needs and capacities from within the health system.  
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Chapter 1 – Introduction 

Abstract 

 Humanitarian emergencies present major challenges for the global health 

community, creating a large, sudden increase in the burden of disease and reversing 

years of hard-earned progress in improving the health of populations. Ensuring that 

humanitarian assistance is targeted, efficient, and equitable is essential for optimizing 

the impact of these interventions.  

 This chapter provides an introduction to the thesis, the challenges faced in 

evaluating and assessing the availability of health services in disrupted health systems, 

the rationale for the methods chosen, and an overview of the included chapters.  
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Humanitarian emergencies present formidable challenges to global health. 

Emergencies manifest as both sudden and protracted onset disasters, that may be 

caused by natural or human factors, the effects of which are often exacerbated by 

existing risks to the affected population such as poor population health and coverage of 

health services, the under-development of basic social and governmental infrastructure 

and capacities, and the marginalization or exclusion of populations from social services.  

Emergencies consist, broadly, of natural phenomena (including weather events, 

such as hurricanes, as well as other natural phenomena such as earthquakes) and 

human events such as wars and complex emergencies. The complexity of these 

situations is often lost in the application of broad terms such as these, where a climatic 

event such as a hurricane or earthquake may result in minor damage for resilient, 

prepared communities, and substantial losses in areas with weak social and physical 

infrastructures. Complex emergencies have been described as “situations in which 

mortality among the civilian population substantially increases above the population 

baseline, either as a result of the direct effects of war or indirectly through increased 

prevalence of malnutrition and/or transmission of communicable diseases, particularly 

if the latter result from deliberate political and military policies and strategies 

(national, subnational, or international).” (1) 

The population health implications of emergencies are vast and complex. Entire 

health systems can be disrupted, destroyed, or overwhelmed, the health needs and 

risks often abruptly increase, and power becomes decentralized. (2)  The operational 

environment in which these scenarios manifest themselves are chaotic, dynamic, and 
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often fraught with security concerns, all of which increase stress and limit the 

operational space in which health services can be delivered. (3,4)  

The combination of these factors can lead to uncertainty and imprecision in 

determining the population’s health needs and designing the most appropriate 

interventions to address major health concerns. As a result, action often precedes 

understanding, out of both necessity and pragmatism, and shapes decision-making and 

resource allocation in emergencies. (2) While there is arguably an impetus and an 

imperative to do something, there are growing calls for the humanitarian system to 

become more professional and, therefore, accountable to the actions taken by aid 

workers in the field. (5)  

The effective coordination of a health sector response to both acute and 

protracted emergencies requires striking a balance between immediate and future 

concerns and priorities. Health systems in crises are remarkably adaptable – a function 

that must not be conflated with being adequate – and may even yield useful innovations 

or new and more effective models for delivering health services. (2,6) However, there 

are considerable reasons to be skeptical that the humanitarian system is consistently 

capable of producing meaningful reforms to health systems, particularly following 

sudden onset emergencies. (7)  

Critical flaws within the humanitarian system have been well-documented for 

some time, with calls for greater coordination emerging after virtually every major 

emergency. (8,9) Several major emergencies in the 1990s, including the 1994 Rwandan 

genocide and the war in Kosovo, provided considerable reason to be concerned of the 

fate of the humanitarian response system and international aid organizations’ abilities 



4 
 

to effectively coordinate humanitarian relief and rebuild health systems following 

disasters and conflicts. (10,11) While certainly not new, these concerns began to 

concretely take hold following the response to the 2004 Indian Ocean tsunami, when it 

became evident that the humanitarian response provided by international actors varied 

considerably among crises, coordination was often weak and fragmented, and concerns 

were raised of the quality of services provided by humanitarian agencies. These 

concerns resulted in the commissioning of the Humanitarian Response Review in 2005 

and, subsequently, the creation and implementation of the Humanitarian Cluster 

System. (12) This system relies on the clustering of agencies to address major priorities 

in humanitarian operations, regardless of the setting, with each Cluster being led by an 

agency with the technical expertise to provide guidance and leadership 

administratively and operationally. The Clusters reflect common operational issues that 

must be consistently addressed in emergencies, which are grouped into the following 

11 Clusters: Logistics, Nutrition, Emergency Shelter, Camp Management & 

Coordination, Health, Protection, Food Security, Emergency Telecommunications, Early 

Recovery, Education, and Sanitation, Water & Hygiene. (13) 

The Cluster system relies on both sectoral and inter-sectoral approaches to 

humanitarian action; For obvious reasons, there is considerable overlap among many of 

the Clusters in different circumstances. For example, during a cholera outbreak, there is 

a need for consistent collaboration between the Health and the Sanitation, Water & 

Hygiene Clusters. The availability of timely, accurate, and reliable information and 

information management practices to guide the implementation of effective and 

appropriate interventions is fundamental to the operations of all of the Clusters, and 
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the humanitarian system, in general. While each Cluster is responsible for information 

collection and management related to their sector, this is overseen by the United 

Nations Office for the Coordination of Humanitarian Affairs (OCHA), which compiles 

country-level humanitarian data and priorities.  

Effective information systems have long been the cornerstone of basic public 

health: the ability to reliably detect, map, and respond to emerging health threats are 

the basis upon which modern paradigms of public health have been established, 

beginning with the allegorical accounts of John Snow and the Broad Street pump. (14) 

In emergencies, relevant health information is comprised of components that must be 

established with both logical and temporal purposes to generate useful information on 

the health status of the population, but implemented in ways that facilitate evidence-

based decision making and coordination. (15) Although conceptualized as comprising 

three main components in an operational context (the health status of the population, 

the resources available to address health needs, and the performance of the health 

system), this greatly oversimplifies the complexity of information required to 

effectively coordinate humanitarian interventions in complex environments and to 

adequately summarize information for each of these components. (16,17) 

  Despite the growing recognition of the important role of information 

management in the coordination of humanitarian responses in the health sector, this 

continues to be a major weakness within the humanitarian system. (18) While several 

critical concerns of health information systems have been previously described in the 

literature, the absence of a guiding organizational framework to guide the 

implementation of information systems in acute emergencies that also evolve into 
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useful information systems during the health system’s recovery from the emergency 

remains a critical weakness.  

 The absence of reliable information systems and evidence to guide humanitarian 

interventions can have grave consequences, wasting valuable time, money, and 

resources, while contributing little to the overall recovery of the health system (and 

potentially detracting from it). Following the 2004 Indian Ocean Tsunami, Indonesia 

received 4,000 tonnes of unsolicited, unnecessary and often-expired drug donations for 

a population of two million people(19); similarly, in Haiti, by some estimates over 600 

health agencies responded following the earthquake, many without the relevant 

experience or capacity to provide effective care or infrastructure in such an austere 

setting, and creating as many problems as they solved in their wake. (20) In the 

absence of an effective, valid and standardized system for monitoring the availability of 

health resources and services that can be compared against assessed population needs 

to determine gaps in coverage, the provision of unnecessary services or the duplication 

of health services in some areas while others have none is inevitable. Furthermore, as 

crises transition from emergency relief to recovery and rebuilding, ensuring the 

availability of accurate assessments of health resources necessarily provides the 

foundation from which future interventions ought to be based. 

 This information must rationally be aligned with the broader interests of health 

system strengthening and frameworks. (21) In the aftermath of the 2010 Haiti 

earthquake, the mantra became “building back better” – something that has yet to be 

realized in any sector, but in Haiti’s public health system, progress has not only been 

slow, but may have actually regressed. (7,22)  
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 Despite the obvious need for health system reconstruction and the potential 

opportunities for building back better, there is little evidence that experience gained in 

the reconstruction of health systems in many recent humanitarian emergencies has 

been integrated into the foreign assistance policies of major international donors. (23) 

Additionally, the comparison of successes and failures between settings is notably 

difficult, given the diversity of settings in which health system reconstruction efforts 

have been targeted as countries emerge from conflict, or recover from sudden-onset 

disasters, and thus limiting the development of a large body of knowledge or evidence. 

Drawing on specific examples of successes has its challenges, given the complexity of 

health, governmental, or donor policies, however there are several broad frameworks 

and recommendations that can frame these reconstruction efforts.  

 A prevailing assumption in the reconstruction of health systems is that the 

perpetuation of an emergency-oriented model of health service delivery is 

unsustainable and can ultimately weaken the ability of the government to restore or 

rebuild the health system. The acute needs of the population must, of course, be 

balanced against the need to establish effective mechanisms for transitioning from the 

emergency and into sustained recovery of the health sector. Traditional models of 

humanitarian assistance have, regrettably, viewed these as separate functions 

(humanitarian relief and long-term development), though it is clear that these activities 

and funding should overlap, given the long time frame required to develop local 

capacities, establish political support, and other essential elements of implementation 

planning. (23,24) 
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 Failing to achieve this coordination has major implications in both the acute 

response to major emergencies and for the long-term recovery of the health system. 

Interventions established at the outset of the emergency by international agencies 

often establish a trajectory for future assistance through dedicated funding and 

program models; thus, programs that are duplicative, redundant, or inappropriate at 

the outset of the emergency are unlikely to deviate from this course. Establishing where 

needs exist, where health services are functional, and where gaps remain is, therefore, 

essential early on in the emergency response in order to establish programs that are 

effective in addressing the needs of the population throughout the transition and 

recovery.  

 Several anecdotes of health providers organizing duplicative health services 

abound in the literature, however there is limited understanding of the impact of this 

overlap at the level of the health system. One salient example of this lack of 

coordination emerged in the response to the 2010 Haiti earthquake, where 

coordination among surgical teams and rehabilitation specialists was weak at the 

outset of the emergency when amputations and reconstructive surgeries were 

performed, and were subsequently poorly developed to address these patients’ needs 

in the long-term. In this context, referral from surgical care providers to rehabilitation 

specialists was poor, in part due to a lack of available information on where 

rehabilitation care was available, and what capacities or expertise was available in 

functional health facilities. (25) The resultant effect was that providers often operated 

in an information vacuum and provided surgical care that may have been inappropriate 

for the Haitian context (such as amputations that could not easily be fitted for 
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prosthetics, or the surgical management of patients with spinal cord injuries) or care 

that was outside of their scope of practice (such as amputations performed by 

providers with no orthopedic surgical training or experience), in part due to an absence 

of information on the resources available within the health system in the immediate 

aftermath of the earthquake. (18) 

 A number of rehabilitation providers have since emerged in Haiti, however the 

organization of rehabilitation care for patients who required it occurred in a 

fragmented manner, rather than as part of a transition from emergency response to 

recovery and rebuilding. The consequences of this are undoubtedly that patients failed 

to receive the care that they needed or received care that was inappropriate. The 

population’s need for comprehensive rehabilitation care was evident in the early days 

of the earthquake response and should have begun at the same time as when 

amputations were being performed to ensure that patients received care that was 

competent and suitable for their needs. (26) Assessing the gaps in the health system to 

provide this care would have potentially assisted in strengthening the recovery for this 

particular need.  

 Examples of success in achieving this transition are frequently poorly 

documented. However, a recent report from the World Health Organization on the 

strengthening of mental health services following conflict provides a guiding 

framework that could drive policy and practice linking humanitarian assistance to 

health systems strengthening. (27) The report identified overlapping practices from 10 

case studies in which mental health care was provided as part of an emergency 

intervention that was then leveraged to strengthen the delivery of mental health care as 
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the health system recovered. These practices provide pragmatic examples of ways in 

which a health systems perspective was adopted early on in the humanitarian response 

and used as a mechanism for building back a better health system.  

 These recommendations, though directed at mental health in this context, have 

repercussions for other areas of health system reconstruction following disasters and 

conflicts. First, they recognize the central role of local governments and health 

professionals who were integrated into the planning and delivery of health services. 

Second, they adopted broad recommendations for mental health reform, focusing not 

only on one vertical program but on the comprehensive mental health needs in the 

affected communities. Third, coordination across agencies, a review of education needs 

for providers, and a review of existing policies and processes were driven by 

comprehensive needs assessments to ensure that gaps were addressed. If these 

recommendations are extrapolated to broader health system recovery efforts, there are 

many valuable lessons that can be learned.  

 The humanitarian health response to future emergencies necessarily requires 

reliable tools and knowledge to not only respond to the immediate needs of the 

population, but also to establish effective interventions that lay the foundation for 

longer-term health system strengthening as the country transitions into recovery. To 

respond to these needs, this thesis addresses a component of health information 

systems deployed in emergencies to assess the availability of essential health resources 

and services availability.  
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Rationale 

 The rationale for this study is based on the need to establish trusted, effective, 

and scientifically valid assessments of health services availability to guide humanitarian 

interventions during crisis response and recovery. Major emergencies can result in the 

rapid disruption of health services delivery while simultaneously increasing the burden 

of disease. Estimating the gap created between the health needs of the population and 

the resources available to respond to them – referred to as the health sector gap (27) – 

is essential for coordinating a coherent response to strengthen the health system and 

providing appropriate health services, both during the emergency and with a purview 

for ensuring that appropriate services are available during the recovery phase.  

 There are major concerns that humanitarian response is not living up to the 

expectations of aid beneficiaries and that accountability mechanisms need to be 

strengthened. The focus adopted could be characterized as rather myopic, focusing only 

on the immediate burden of disease, and lacking a coherent strategy to harmonize 

interventions to ensure that they corresponded to gaps in the health system both 

immediately and in the future.  

 The major concerns related to the appropriateness and effectiveness of 

humanitarian interventions following the Haiti earthquake provided an opportunity for 

completing thesis research that would contribute to humanitarian coordination in the 

health sector. At the time of beginning this work, there were several discussions taking 

place within the humanitarian health system concerning how to improve the 

professionalization and predictability of future responses. A component of these 

discussions included establishing better information management of health resources 

present in emergency settings, including both existing health facilities and foreign 
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medical teams. Owing to the paucity of empirical, field-based research conducted in this 

area, this thesis was designed with a purview of furthering the capacity and 

accountability of the humanitarian system to more reliably assess gaps in health service 

availability and provide more targeted, equitable interventions to crisis-affected 

populations.   

Objectives 

 The research projects included in this dissertation were based on four guiding 

research questions, which are addressed throughout the three included manuscripts: 

1. What methods, indicators and benchmarks are currently used by Health Cluster 

lead agencies during acute and protracted humanitarian crises to assess health 

services and resource availability?  

2. What overlap exists among health resource and service availability assessment 

tools currently in use at the Cluster level and how do these align with the 

suggested Global Health Cluster core indicators and essential services/packages 

in the HeRAMS framework?  

3. What data and indicators should be included in a minimum dataset for health 

services assessment and reporting? Can this be implemented at a global and 

country level? 

4. What are the opportunities for, and barriers to, integrating data from existing 

health services assessment tools into the Health Cluster Information 

Management Framework at the country and global levels? 
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Literature Review 

 There has been growing recognition of a need to establish effective and 

accountable processes for coordinating and delivering humanitarian assistance 

following major humanitarian emergencies. Within the humanitarian health sector, 

there has been a growing appreciation of the need to adopt an approach that 

encompasses a broad array of health systems functions, which has in large part been 

catalyzed by the response to the 2004 Asian tsunami and the 2010 Haiti earthquake.  

 Both of these emergencies have presented formidable challenges for providing 

competent and effective humanitarian assistance during crises that have been 

described as “unprecedented” in scope and scale. (28–30) Additionally, the response 

from the international community to these emergencies occurred through the 

proliferation of international aid agencies and individuals, some with considerable 

experience in global health and humanitarian assistance, many with none. (31) The 

resultant effect has been mixed, with a large amount of aid delivered, the quality and 

effectiveness of which has been questioned, leading the editors of the medical journal 

The Lancet to declare in 2010, immediately following the Haiti earthquake that, despite 

the growth of aid and claims by various agencies to be spearheading the relief effort, 

“the situation in Haiti is chaotic, devastating, and anything but coordinated.” (32) 

 More empirically, these claims appear to have been substantiated by those 

working in the field in the immediate aftermath of the earthquake. In the months 

following the 2010 earthquake, several leading medical journals published accounts of 

various medical teams who had responded to the emergency who were unprepared 

and inexperienced for the conditions and patient populations that they would 

encounter on the ground. (33) Recent retrospective reviews of the health services 
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provided during the earthquake response reveal that while there were many examples 

of excellent health services delivered by Haitian health workers and foreign medical 

teams, there is also evidence of concern for the quality of care provided by many. (25)  

 Following the 2004 Asian tsunami, similar concerns of the quality of 

humanitarian assistance were raised. Like Haiti, large numbers of non-governmental 

organizations, United Nations agencies, governmental relief agencies, and individuals 

rushed to the scene to provide assistance. However, also like Haiti, many questioned 

the quality and effectiveness of this relief to both do no further harm, and to strengthen, 

rather than weaken, local health systems. (34–36) 

  Central to these concerns has been a lack of effective coordination of 

humanitarian health assistance, and, moreover, a lack of authority by international 

actors to provide coordination and accountability functions. (8,18,37) The Health 

Cluster, the entity responsible for coordinating humanitarian assistance in the health 

sector, has within its mandate a responsibility for coordinating joint needs assessments 

in order to identify and respond to pertinent health concerns. (17) The Health Cluster 

has developed systems and processes to strengthen coordination and information 

management in emergencies, however these appear to have been inconsistently 

applied during recent emergencies. (38)   

 Experience from Haiti suggests that information management in the health 

sector was weak during the initial days, weeks, and months following the earthquake, 

which undoubtedly led to poor coordination of humanitarian actors. (18) Various 

reports highlight the fact that it was unclear which hospitals were operational and what 

capacity they had, which resulted in unclear assessments of the coverage of essential 
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health services and patients being sent to health facilities that were unable to provide 

the appropriate care that they required. (39) The implications of this were that patients 

in parts of Port-au-Prince had access to several providers who may have provided 

duplicative and redundant health services, while other parts of the city had none. (20) 

Similar patterns of duplicative health service delivery were noted following the 2004 

tsunami, which also resulted in the delivery of redundant health services. (35) 

 One potential source of this weakness in coordination resides in a lack of 

effective systems to collect, analyze, and manage data on the functioning of a disrupted 

health system or the availability of health services provided by foreign medical teams 

during emergencies. Following an emergency, health systems become disrupted, 

resulting in the displacement of health workers, damage to health infrastructure, and 

the disruption or distortion of the supply chain, among others. This disruption has 

major implications for establishing situational awareness of the state of the health 

system: existing facilities may no longer be operational, a once stable burden of disease 

may shift, health needs rise, health resources become scarce, and a large influx of 

foreign resources may occur in a short period of time. In absence of a reliable means of 

determining the status of the health system, valuable resources may be wasted or used 

inappropriately, unnecessary or wasteful resources may enter the system, and the 

population may not benefit from the assistance provided.  

 Logically, action should follow information, with the exception of the most 

urgent of circumstances where the need to intervene outweighs the benefits of 

conducting structured assessments. Even within this operational paradigm, however, 

there remains a need to establish reliable situational awareness of which local and 
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international actors are providing health services and to determine with a reasonable 

degree of certainty whether the population’s basic health needs are being met. 

Regrettably, this model appears to be infrequently followed, with action regularly 

occurring outside of the influence of needs assessments. In the 2005 field evaluation of 

needs assessments following the Indian Ocean tsunami, the reviewers noted that “the 

UN and Red Cross should either invest massively in rapid humanitarian needs 

assessment or stop pretending that assessment influences decision making.” (40)  

 In 2010, Merlin (a non-governmental organization based in the United Kingdom) 

released a report questioning the lasting impact of the influx of humanitarian assistance 

on Haiti’s health system. (7) The report was scathing, documenting instances where 

local health workers were displaced by foreign medical teams who took over local 

clinics, used international volunteers instead of existing Haitian health workers, and 

actively recruited Haitian health professionals from the public sector to more lucrative 

positions within non-governmental organizations. These concerns were not unique to 

the report, with other authors documenting the decimation of Haiti’s private health 

facilities, which suffered considerable losses owing to the widespread availability of 

free health services in the months following the earthquake, resulting in many health 

workers having to close their clinics. (22) The dynamics of Haiti’s health system are 

notably complex, particularly following the influx of humanitarian assistance; While 

access to health services has likely increased, this appears to have had consequences 

for local providers, both positively and negatively.  

 Evaluations of the 2004 Indian Ocean tsunami highlight how the absence of 

structured needs assessments in emergencies can play a strong role in hindering the 
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effective response to major crises. The 2006 Tsunami Evaluation Coalition’s review of 

needs assessments highlights several major concerns related to the quality of needs 

assessments conducted by national and international agencies that formed part of the 

humanitarian response across several countries. (40) In their evaluation, the reviewers 

note several concerns related to the coordination, quality, comprehensiveness, and use 

of the assessments, including the absence of standardized assessment templates or 

frameworks, which the authors highlight as having been a major factor in the poor 

information management aspects of the humanitarian response. Ultimately, the 

reviewers conclude that “few formal humanitarian needs assessments were 

coordinated to serve the broader humanitarian effort,” and noted that there was only 

limited evidence of needs assessments guiding operational decisions in the field, in part 

due to poor information management practices by operational agencies, but also in part 

due to the perceived poor optics of delaying targeted interventions in favor of 

conducting needs assessments, first. (40)  

 In considering the influence of needs assessments in guiding international 

humanitarian assistance to support local health service delivery, it is critical to consider 

whether needs assessments led to appropriate interventions to support disrupted 

health systems, or whether they were merely duplicative, ineffective, or wasteful. In 

reviewing the response to the 2004 tsunami, the Tsunami Evaluation Coalition 

reviewers found that, first, “the quality of the assessment of needs for urgent medical 

care was below expectations,” highlighting the fact that evidence was readily available 

to suggest that the medical response in Indonesia, Sri Lanka, and other countries was 

often excessive and inappropriate. (40) In Sri Lanka, for example, health services were 
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only minimally disrupted, and 700 national medical volunteers were available to be 

deployed to affected areas. Regrettably, information management practices (including 

needs assessments) failed to effectively capture unmet needs or monitor the “second 

tsunami” of Western medical assistance, which then failed to discourage inappropriate 

and excessive forms of international assistance. The one positive finding of the health 

needs assessments noted by the evaluators is that assessments conducted by the 

Ministries of Health in the affected countries of the functionality of existing capacities in 

health facilities were of a good standard, were timely, and were coordinated. This 

highlights the need to resist adopting a myopic focus on international responders and 

the services they can provide, in favor of ensuring that local capacities are reflected in 

needs assessments.   

  In protracted emergencies that result from armed conflicts, similar challenges 

to public health and health systems are encountered, albeit within a very different 

political, social, and economic context. In post-conflict situations, large numbers of aid 

agencies are often present, and the environment is frequently characterized by a weak 

health system, overseen by a weakened government structure with limited capacity to 

appropriately address all of tasks necessary for rebuilding. (41)  

 Recent conflicts with considerable Western involvement and investment 

(notably, in Afghanistan and Iraq) have, however, provided important new evidence for 

adopting a health system strengthening approach to the delivery of humanitarian 

assistance, and different models for financing and delivering health services in post-

conflict settings. These approaches are both complex and controversial, given the 

relationship between states and non-state providers of health, who may have technical 
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and managerial expertise that supersedes that of the government, in additional to 

financial accountability mechanisms, all of which may be more favorable to donors than 

a new, potentially unstable government. (42)  

 Such an approach was adopted in Afghanistan after the fall of the Taliban in 

2001, at a time when the country’s health statistics were among the worst in the world. 

(43) In order to rapidly improve the country’s health status, a Basic Package of Health 

Services (BPHS) was developed by the Ministry of Public Health (MOPH), 

corresponding to the country’s most pressing health concerns. (44,45) These services 

were funded by international donors, and contracted out to international and national 

NGOs operating in the country that then delivered the BPHS under contract to the 

MOPH, resulting in the rapid expansion of health services in the regions of the country 

covered by this contracting scheme. The contracting model (which was deployed in 

other countries before Afghanistan) has since been proposed as a viable mechanism for 

expanding coverage of health services in other low- and middle-income countries. (46)  

 Within this model was a mechanism for evaluating the scaling-up of health 

services throughout the country with the capacity to monitor both the availability of 

essential health services defined in the BPHS, as well as their quality. The approach 

used relied on a balanced scorecard approach, a methodology developed for managing 

the performance of large, complex organizations. (47) This assessment system, first 

deployed in Afghanistan in 2004, has yielded important findings and contributed to the 

benchmarking of performance in order to improve the delivery of basic health services. 

(48,49)     
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 While the Afghanistan situation has provided considerable evidence with regard 

to post-conflict health systems strengthening, these approaches are not universally 

applicable in part owing to the nature of complex humanitarian emergencies. (1) 

Whereas the Afghanistan conflict is an internationalized civil conflict between the 

Afghan government/NATO forces and the Taliban, most conflicts are now intra-state, 

fuelled by warring factions within the same country or territory. In the Darfur states of 

Sudan, where data collection for this thesis took place, a precarious humanitarian 

emergency continues to unfold as a result of persistent conflict. 

 In Darfur, ongoing conflict between Arabic and non-Arabic speaking tribes has 

resulted in the population being in crisis since the Government of Sudan first began a 

military response in 2004 to suppress armed groups that opposed it. (50) Estimates 

suggest that nearly one-third of the population of the Darfur states have been actively 

displaced by the conflict, which has targeted civilians as well as rebel groups, leading to 

an indictment of Sudanese President Omar Hassan Ahmad Al Bashir by the 

International Criminal Court for crimes against humanity and genocide. (51)  

 Under these circumstances, estimates of population health needs regularly 

exceed emergency thresholds and health services are routinely disrupted by measures 

such as the arbitrary expulsion of NGOs by the Sudanese government in 2010 following 

the issuing of the ICC arrest warrants, or restrictions on travel of essential medical 

supplies or staff. (52–55) The deplorable health situation is further exacerbated by 

routine outbreaks of communicable diseases, and difficulties in delivering even basic 

health services to a population that is routinely displaced by conflict. (56,57) 
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  In this setting, comprehensively delivering health services within a disrupted 

health system is nearly impossible. A basic package of health services exists for the 

country, however the comprehensive delivery of these services is exceptionally difficult 

given the ongoing nature of the conflict. This is complicated by the active displacement 

of populations who may be forced to move to camps where health services are 

inadequate and under-resourced, as well as the changing nature of the humanitarian 

response contributed to by shrinking support from international donors. 

 Similar to the Afghanistan situation, there have been attempts to monitor the 

availability and functionality of essential health services provided by NGOs, 

governmental health facilities, and UN agencies. The HeRAMS system, developed 

specifically for the Darfur crisis, addresses this need and utilizes a basic conceptual 

framework to develop key assessment domains. A more critical analysis is provided 

within the various manuscripts of this thesis, and includes the only known structured 

evaluation of this system.  

 A critical component in the response to both natural disasters and complex 

humanitarian emergencies is the ability to reliably estimate both needs and capacity 

within the health system. In the absence of the necessary tools to determine the 

capacity of the health system, it becomes impossible to navigate a suitable course 

forward for strengthening and rebuilding the health system. Yet, the methods and 

information systems available for doing so have been notably weak during many recent 

emergencies.  

 Particular attention has been paid to the methods used for assessing health 

needs in crisis-affected populations. The bulk of this work has focused predominantly 
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on the core indicators used to gauge the scope of an emergency, notably the crude 

mortality rate (CMR), under-5 mortality rate (U5M), and global acute malnutrition 

(GAM). These population health indicators have been the subject of considerable 

scrutiny among public health experts, (58–60) with remaining uncertainty as to the 

quality of studies being conducted and appropriate methods for compiling and 

analyzing these data in non-traditional settings. (61–64) Despite these concerns, all 

three of these public health indicators have been integrated into existing frameworks 

for health action in humanitarian emergencies, notably the Sphere Standards for 

Humanitarian Action. (65)  

 While there has been growing appreciation of the use of common assessment 

tools and methodologies to assess health needs, (66) there has been less emphasis 

within the public health community on the assessment of health capacities to respond 

to these needs. The resultant effect has been inconsistency in the application of capacity 

assessments and a lack of predictable and consistent field-level information 

management with regard to existing health services and resources during sudden-onset 

emergencies. As a result of this, considerable confusion has emerged during recent 

emergencies, where it was unclear which health facilities were functional, what 

services they provided, and other pertinent information of value to responders and 

patients. (67)  

 This thesis directly addresses these methodological concerns, specifically with 

regard to the assessment of the capacities of disrupted health systems in the context of 

both natural disasters and protracted complex humanitarian emergencies. Drawing on 

field-based operational research in Haiti and North Darfur State in Sudan, I provide an 
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examination of the current methodologies deployed during current, ongoing 

humanitarian emergencies to assess the functionality of disrupted health systems.  

Methodological Overview 

 The specific research methods employed for each of the studies contained in this 

dissertation are described individually within each manuscript. This section provides a 

general justification for the methods used to formulate a coherent research approach to 

the complete thesis.  

 Conducting research in humanitarian emergencies is fraught with ethical, 

logistical, and methodological constraints that must be overcome to ensure that the 

outputs of the work are ethically justifiable, scientifically valid and operationally 

relevant. (68) While every effort to mitigate these constraints has been made in the 

conduct of the research contained in this dissertation, this work is similarly affected by 

a variety of outside factors that were beyond the control of those involved in 

implementing the project. 

 Similarly, the success of this project was in large part due to the technical, 

logistical, and intellectual support provided by national and international staff in 

various aid agencies. This project relied heavily on partnerships that were established 

in order to facilitate the safe and pragmatic conduct of the necessary field research, 

notably with the Canadian Red Cross, the International Federation of the Red Cross, and 

the World Health Organization in Geneva and their country office in Khartoum, Sudan. 

These organizations provided critical input into the conduct of the research to ensure 

that it addressed salient questions of operational relevance to the broader 

humanitarian community. The two countries selected for this project (Haiti and Sudan) 
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were selected based on pragmatic considerations of locations where the work could be 

conducted safely, with the support of national, international, and local staff, and where 

resources existed to house a researcher. The limitations of utilizing these countries as 

comparators are discussed in subsequent sections of the thesis.  

  Research ethics approval was obtained through one submission to the 

University of Ottawa Health Sciences and Sciences Research Ethics Board that 

encompassed the key informant interviews and the review of documents obtained in 

both Haiti and Sudan. Field work in Haiti was secured through collaborations with the 

Canadian Red Cross and the International Federation of the Red Cross, who provided 

logistical support (living quarters, transportation, and security) in the country and 

access to a network of humanitarian aid agencies operating in the field. The World 

Health Organization provided similar support in Sudan, including the arranging of the 

necessary travel permits and logistical support and security while in the country.  

 Operationally, this project required conducting research under very difficult 

circumstances, in insecure environments, with changing dynamics. In Haiti, for 

example, fieldwork was conducted during the end of hurricane season, at a time when 

cholera was beginning to spike due to contaminated water sources and the reduction of 

donor funding. This resulted in a substantial burden of illness, and necessitated many 

interviews being conducted in difficult conditions, such as airport hangars or logistics 

bases. 

 In Sudan, the fieldwork was conducted in May of 2012, immediately following 

the passing of the United Nations Security Council Resolution 2046 of May 02, 2012 

which would have imposed sanctions on the Sudanese and South Sudanese 
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governments unless the parties would “formally convey their commitments to end 

hostilities, including aerial bombardments, not later than 48 hours from the adoption of 

the resolution to the African Union and the Security Council.” (69) The political 

situation at the time severely limited humanitarian access to border areas of Sudan and 

South Sudan, and also resulted in a more restrictive process for obtaining permissions 

for international staff to travel to the Darfur states. As a result of these, and other 

security-related concerns, the time available for conducting fieldwork in Sudan was 

limited.  

 Pragmatically, conducting fieldwork under difficult circumstances required 

substantial additional work to ensure that risks could be mitigated, within reason. For 

instance, travel to certain parts of Port-au-Prince was restricted during my time in 

Haiti, due to concerns for staff safety. Similarly, rebel groups control large parts of the 

Darfur states, and access is, again, severely limited. Additional barriers to the free 

movement of personnel through the Darfur region – such as a large number of 

checkpoints requiring verification of paperwork, passports, and visas, and travel 

through insecure areas – also placed considerable restrictions on the ability to conduct 

visits to different regions of the country.  

 The ethical oversight of this project was relatively non-contentious, in that the 

project relied heavily on document reviews that were generally accessible in the public 

domain, and key informant interviews with field workers in each country. No data were 

collected from vulnerable populations or patients in health facilities, and all 

participants provided written informed consent prior to participating in the study. 

Attempts were made to locate competent and functional research ethics boards in both 
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Haiti and Sudan, through internet searches and consultation with other researchers and 

agencies who were operational in both countries. Because of the importance of ethical 

review in the conduct of field studies in difficult settings with vulnerable populations, 

(70) extensive efforts were made to locate local research ethics boards. This included 

specific requests to local academics and the embassies of both countries in Canada, as 

well as general appeals for information on research ethics boards made through social 

media, via Twitter. Despite these extensive attempts, no research ethics board could be 

located for either country. 

 The overarching goal of this research project was to determine how the 

availability, functionality, and capacity of health services were being assessed during 

major humanitarian emergencies. In answering this question, it was clear that it was 

necessary to determine not only the methods and indicators that were used to generate 

these data, but also to provide an analysis of the quality and comprehensive of these 

assessment tools. Furthermore, recommendations on strengthening the assessments of 

health services availability necessarily required input from field-level humanitarian 

staff who would likely be both contributors and users of this information. Thus, a 

mixed-methods approach was developed to provide a broad perspective to guide my 

analysis of this important issue.  

 The paucity of scientific research in this area presented a major challenge for 

rigorously assessing the quality of the assessment tools collected in the field. There 

were no known minimum standards for collecting these data, and no evaluations of 

how these data were being used to guide program delivery or humanitarian 

coordination. To address the first of these concerns, a broad systematic review was 
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conducted to understand how health facilities assessments were conducted in low- and 

middle-income countries in a non-emergency context, presuming that these models 

would be a likely successor to any assessments introduced during an emergency. The 

results of this review, which form the basis of the first manuscript in my dissertation, 

provided a necessary framework for evaluating the assessment tools collected in the 

field in Haiti and Sudan, and this review provided an essential conceptual framework 

for evaluating the data collected in the field. The second manuscript draws on the 

framework developed through the systematic review, as well as other standards for 

health service delivery in humanitarian assistance, specifically the Sphere Minimum 

Standards for Humanitarian Action and the Global Health Cluster Suggested Set of Core 

Indicators and Benchmarks by Category. (65,71)  

 For this review, health facilities were chosen as the unit of analysis that was 

most suitable for providing an assessment of the health system. This was done for 

several pragmatic reasons: first, this thesis was a review of the methodologies used in 

the field to assess the availability and functionality of health services in emergency 

settings. The unit of analysis used in the known assessment tools and benchmark 

indicators is that of the health facility, and thus, this provided a convenient entré to 

health system analyses in crisis settings. Second, there are varying levels of granularity 

with which health systems data can be collected, grouped, stratified, and analyzed, all of 

which have major implications for the reliability of the data. Adopting a focus that was 

at an administrative level higher than the individual facility would potentially mask the 

inequitable distribution of health resources by grouping incomparable health facilities 

into one assessment. Similarly, a more granular analysis of health resources contained 
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within small units of analysis such as hospital wards would produce voluminous data 

that would ultimately be difficult to analyze and interpret. By focusing on health 

facilities as the point of data collection, yet grounding the analysis in the context of the 

overall health system and its administrative and governance functions, it was felt that 

this provides a suitable balance between recognizing variations in the data and being 

able to reliably contextualize individual findings in the broader health system.  

 Due to the limited access to key informants in both countries, and the high 

likelihood of these individuals being lost to follow-up given the high turnover rate 

within NGOs, a methodological approach was needed that allowed for the evolution of 

the interview data collection process in the field, based on the input of key informants. 

For this reason, a convergent interviewing approach was selected, which allows the 

interviewer to begin with a set of pre-determined interview questions, and adapt and 

expand upon them throughout the course of project. This proved to be very useful as 

participants provided different perspectives or introduced new concepts into 

interviews, which resulted in subsequent interview questions being developed and 

used in future interviews. 

 The operational and methodological challenges faced in conducting this research 

are characteristic of the constraints encountered by others conducting research on 

complex humanitarian emergencies. (68,72) Given the necessity of rigorously-

conducted field investigations and evaluations of health needs, capacities, and 

interventions, there is a substantial need for investment into the development of 

appropriate methods and capacities for conducting this work. (64) It is my intention for 

this dissertation to contribute to this growing body of knowledge and to demonstrate 
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that with the proper provisions and collaborations, graduate student researchers can 

contribute to this field.    

Conceptual Frameworks 

 The initial proposal for this project proposed the use of two conceptual 

frameworks to structure the analysis of the assessment tools evaluated in this research: 

the Health Cluster Information Management Framework and the Health Resources 

Availability Mapping System (HeRAMS) framework. (17,73)  

 The Health Cluster Information Management Framework allows for an 

understanding of how the collected data are used, grounded in the context of crisis 

decision-making at the cluster level. As a framework, it focuses on the inclusion of data 

concerning the health status of the population, the availability of health resources and 

services, and the performance of the health system, in order to collectively identify 

priorities and gaps in the humanitarian health response. This provides a broad 

conceptualization of decision-making and information management, however lacks the 

specificity necessary to formulate recommendations on the quality of the information 

needed to make evidence-based decisions. 

  This thesis research should be viewed as contributing to the overall Health 

Cluster Information Management Framework, by focusing on the components that 

correspond to health system performance and health resources and services 

availability. Rather than use this Framework as an analytic tool, the Framework has 

provided the parameters for formulating a coherent research question and approach. 

This framework also provided the impetus for pursuing the third study included in this 
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thesis, using key informant interviews to ascertain the utility of health systems 

information in formulating evidence-based decisions.  

During the preliminary stages of the research for this project, it became clear 

that the HeRAMS framework lacked a strong evidentiary basis to support its 

development and could therefore not be considered a reliable analytic model against 

which other assessment tools could be evaluated. As a result, an evaluation of HeRAMS 

(which was developed and deployed for the Darfur states of Sudan) was included in this 

study to provide a preliminary evaluation of its comprehensiveness in responding to 

other broad health systems frameworks and benchmarks. 

 Analytically, two frameworks were used in the evaluation of the assessment 

tools collected in Haiti and in Sudan in the second manuscript of this thesis: the 

framework developed in the first manuscript of this thesis, from a systematic review of 

health facilities assessments, and the Sphere Minimum Standards for Humanitarian 

Action section on Health Services Delivery.  

 In order to utilise previous work that had been conducted on the assessment of 

health facilities and the status of health systems in low- and middle-income countries, a 

systematic review of all retrievable assessment tools was conducted to create a 

pragmatic framework for analysing data in this thesis, as well as for guiding future 

developments in the assessment of health facilities.  

 The use of the Sphere standards aligns with current best practices in 

humanitarian action, and links the analysis of the data included in my thesis to broader 

standards in humanitarian assistance. There have been considerable questions raised 

concerning the use of Sphere standards, in particular, questions as to whether they can 
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be measured in practice. (74) These concerns are also applicable to the analysis used in 

this project, as the Sphere standards concerning health service delivery are broad 

categories of priorities within the health sector, few of which contain any measurable 

outputs. 

 In this thesis, the Sphere standards were used to guide the development of a 

coding scheme that was useful in highlighting weaknesses in the included assessments. 

While particular metrics of evaluation were not possible from these standards, Sphere 

was an effective means of conceptualizing essential components of assessment tools 

used in emergencies.  

 The other analysis used in this project consisted of the Global Health Cluster 

Suggested Set of Core Indicators and Benchmarks by Category, specifically the nine 

indicators corresponding to health resources availability. These indicators and 

benchmarks are essentially taken from standard measures of health systems 

performance and the coverage of health services. (75) These standards are broadly 

accepted, though with the exception of the coverage of basic and comprehensive 

emergency obstetric care, few are supported by substantial empiric evidence. (76–79) 

 Closely aligned with the conceptual frameworks are the common definitions 

employed throughout this dissertation to capture the different types of health 

interventions. In the literature, there exists a plurality of health systems frameworks, 

nomenclature, and taxonomies, many of which are used interchangeably and without 

due consideration of the interoperability of these terms. (80,81) In this thesis, there are 

several key terms that emerge to describe particular, and unique, aspects of the 

organization and delivery of health services, all of which imply different aspects of 
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coordination, geographical distribution, and engagement with health workers and 

patients. 

 The World Health Organization defines a health system as consisting of “all 

organizations, people and actions whose primary intent is to promote, restore or 

maintain health. This includes efforts to influence determinants of health as well as 

more direct health-improving activities.”(82) In the context of this thesis, the term 

health system is used to refer to health activities, organizations, people, and actions that 

form part of an organized and coherent system to improve the health of the population. 

In general, this term refers to existing health systems that are owned and operated by 

local authorities, whether public or private, recognizing that the boundaries can be 

blurred by, for instance, a private international NGO providing services within a public 

hospital. Conceptually and operationally, this is different from the humanitarian system, 

a term that is used throughout this thesis to describe the architecture, coordinating 

mechanisms, international legal obligations and protections, and interventions that are 

provided by international aid agencies, United Nations agencies, military institutions, 

donor countries, and local governments, and whose primary goal is to reduce short-

term mortality associated with major emergencies. This distinction is important, 

because while the local health system will become a critical component of the 

humanitarian response, and therefore the humanitarian system, not all humanitarian 

actors will readily integrate into the local health system, out of fears of compromising 

their neutrality or impartiality, or the perception thereof.  

 Health facilities are frequently referred to throughout the thesis, primarily as a 

point of data collection for understanding the distribution and availability of essential 
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health services within disrupted health systems and as provided by humanitarian 

actors within the humanitarian system. No standard taxonomy of health facilities exists 

that can be applied across different countries or health systems, however for the 

purposes of this thesis, they can be presumed to be any facility within which patients 

interact with the health system for the purposes of receiving health services. This broad 

definition, therefore, encompasses a range of facilities, including (but not limited to), 

hospitals, primary care clinics, and health posts. In emergency settings, additional 

temporary health facilities may also be established, such as mobile health clinics or 

field hospitals; where these are discussed, they are referred to explicitly as such.  

 The term health sector is used frequently throughout the thesis, particularly in 

areas where it is unclear whether the providers or health services being referred to can 

reasonably be presumed to fall neatly into one of the other definitions being applied. 

For example, humanitarian interventions may traverse time periods beginning with the 

emergency phase and concluding several years into the recovery. Thus, the goal of the 

intervention is no longer solely on the reduction of short-term mortality, but also on the 

reconstruction of the health system and the integration of humanitarian programming 

into this system. Given this overlap, the term health sector is used to describe the range 

of actors who may have responsibilities for coordinating humanitarian health 

assistance, developing or delivering interventions, or a number of other supportive 

functions within both or either the humanitarian and health systems. This term also has 

particular relevance for describing actors who potentially fit into neither of the 

aforementioned definitions, for example informal medicine providers and shops that 

may flourish in the absence of an organized health system. (83)  
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Organization of the dissertation 

 This dissertation is presented as three chapters with an accompanying 

introduction and conclusion, corresponding to the requirements of the Faculty of 

Graduate and Postdoctoral Studies at the University of Ottawa. Each chapter is written 

as a stand-alone manuscript to allow for its submission as an article for publication in a 

peer-reviewed academic journal. The articles are complimentary and provide a 

collective analysis of the assessment of disrupted health systems in humanitarian 

emergencies. 

 Chapter one is a systematic review of various quantitative assessment tools used 

to conduct assessments of health facilities in low- and middle-income countries. The 

results of this study revealed a large number of different assessment tools, which 

assessed different domains of health systems organization. In this chapter, I discuss the 

need for an organizational framework to guide the further development of these tools 

to ensure that they address the full range of health system building blocks and not 

exclusively the priorities of donors who are often the developers of these tools. The 

development of a conceptual framework for health facilities assessments is the major 

output of this study and this framework is used as an evaluative tool in assessing the 

quality of health facility assessments used in humanitarian emergencies in chapter two.   

 Chapter three builds on the research conducted in the first study to provide a 

critical appraisal of the various health facility assessment tools deployed during two 

humanitarian emergencies in Haiti and Sudan. These assessment tools provide 

quantitative assessments of the location, functionality, and capacity for health service 

delivery within health facilities in Haiti and the Darfur region of Sudan. This study 

provides what I believe to be the first structured evaluation of these assessment tools 
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and provides evidence of the technical feasibility of conducting these assessments in 

future emergencies. The results of this study indicate that the quality of assessments 

conducted during these emergencies is mottled, with some including a comprehensive 

assessment of essential health system domains and others lacking even basic 

information.  

  Chapter four utilizes a convergent interviewing methodology to provide critical 

perspectives on the collection, analysis, and use of health systems information in 

emergencies, derived from key informant interviews in the field. This chapter 

addresses critical issues regarding the challenges faced in collecting data from health 

facilities, concerns of the quality of data that are available, and the use of this 

information in an operational context to formulate health interventions.  

 Finally, the conclusion summarizes the primary findings of this dissertation. A 

discussion of how these findings contribute to current initiatives to ensure a more 

predictable humanitarian response and to the current knowledge base of health in 

emergencies is also included. In the conclusion I also outline the strengths and 

limitations of this dissertation and provide recommendations for future research in this 

area. 
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Abstract 

Health facilities assessments are an essential instrument for health system 

strengthening in low- and middle-income countries. These assessments are used to 

conduct health facility censuses to assess the capacity of the health system to deliver 

health care, and to identify gaps in the coverage of health services. Despite the valuable 

role of these assessments, there are currently no minimum standards or frameworks 

for these tools.  

Methods: We used a structured keyword search of the Medline, Embase, and 

HealthStar databases and searched the websites of the World Health Organization, the 

World Bank, and the International Health Facilities Assessment Network to locate all 

available health facilities assessment tools intended for use in low- and middle-income 

countries. We extracted the indicators from the assessments and organized them into 

common assessment domains. These were used to develop an assessment framework 

inclusive of the assessment domains covered by the included tools, mapped to eight 

health systems building blocks.  

Results: We identified 11 health facility assessment tools through our search strategy 

and were able to obtain 10 of them, all of which were included in our analysis. We 

found substantial variation in the comprehensiveness of the included tools, with the 

assessments containing indicators in 13 to 33 (median: 25.5) of the 41 assessment 

domains included in our framework. None of the tools collected data on all 41 of the 

assessment domains we identified.  

Conclusions: A large number of different health facility assessment tools are currently 

in use. Substantial variation exists in the kinds of data they collect and the methods 
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used to collect it, likely limiting the comparability of the data among countries and 

omitting critical information of value for strengthening health systems. Agreement is 

needed on the essential elements of health facility assessments in order to guide the 

development of specific indicators and for refining existing instruments.   
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Introduction 

The need for systems-wide strengthening of health systems has become a 

critical component of global public health and international development. (1–3) 

Bolstered in part by substantial, yet still insufficient, investment in achieving the 

Millennium Development Goals, improving population health through a focus on health 

systems strengthening rather than through vertical, disease oriented programming is 

increasingly recognized as critical for tackling complex health problems in low- and 

middle-income countries (LMIC). (4–7)   

To improve population health, health services must be available, accessible, 

functional, and used by the population. To achieve this, comprehensive interventions 

are needed that strengthen not only service delivery, but also the laws and policies that 

influence the functionality of a health system and the health of the population. This 

necessitates a pragmatic assessment of where gaps or weaknesses exist within the 

system, using rigorous and valid methodologies to determine both the availability and 

functionality of essential health resources and services, and the factors that influence 

them.  

Yet, the evaluation of health system interventions has suffered from several 

important methodological limitations. While some consensus has emerged surrounding 

suitable approaches to evaluation within health systems, significant controversy as to 

whether research findings obtained in one country can be applied in another remain. 

(6) To address these differences, broad frameworks for health systems 

strengthening(8) and research and evaluation(9,10) have been established that provide 

guidance and some standardization, while retaining the flexibility needed to adapt to 
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different countries and contexts. Despite this, evidence suggests that even when 

evaluations of health systems interventions are conducted, they often do not adhere to 

basic frameworks or standards, such as the World Health Organization’s (WHO) health 

systems building blocks. (11)  

Structured health systems evaluations are complicated by the frequent absence 

of basic data, such as assessments of the availability of essential health resources and 

services, which is integral for understanding the implications of population health 

statistics, such as mortality. (12) Conducting a detailed health facilities assessment and 

compiling a master list of health facilities is a cornerstone for monitoring the supply 

and quality of health services within a country. Despite the centrality of such data, 

(13,14) little guidance exists on the essential characteristics or minimum standards for 

conducting assessments of health facilities, and a diversity of assessment tools appear 

to currently be in use. 

The presence of a plurality of potentially incomplete health facility assessments 

is problematic for achieving important health gains in LMIC. Major investments in 

initiatives to scale up health services necessarily rely on reliable, accurate, and 

comprehensive information on both capacities and gaps in health services availability 

in order to prioritize interventions and ensure equitable access to care. The absence of 

guidance on the essential data elements of these assessments potentially results in the 

over-emphasis of certain kinds of health priorities to the neglect of others, or a focus on 

clinical services to the neglect of administrative functions. The plurality of the number 

of assessments runs the potential risk of incomparable data among countries and 

regions where different tools and indicators have been applied. This has important 
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implications for monitoring progress of global initiatives, such as the Millennium 

Development Goals, and for estimating the impact of interventions to scale up access to 

health services in LMIC. Ensuring that data are both comprehensive and comparable is 

one step in estimating progress in improving the health of people living in LMIC, but as 

of yet few standards exist for achieving this.  

We sought to address this absence of guidance on health facilities assessments 

in LMIC and to establish a clear framework to guide the development of future tools 

and the refinement of existing ones. We provide a comparative analysis of the different 

tools currently used to monitor the availability of health services and the capacity of 

health facilities in LMIC, and an assessment of how these reflect broader goals of health 

systems strengthening across different domains.  

Methods 

The Medline, Embase, and HealthStar databases were searched for articles 

published in English using the keywords and search strategy described in Appendix 1, 

developed with the assistance of a medical librarian. To locate non-peer reviewed 

reports, a keyword search was conducted in the following databases: (i) the 

International Health Facilities Assessment Network (IHFAN)(15); (ii) the World 

Bank(16); and (iii) the World Health Organization. (17) Abstracts from all manuscripts 

retrieved in the Medline/Embase search were screened and inclusion criteria applied. 

Non-peer reviewed reports were initially obtained in full text when an abstract was 

unavailable, and the same inclusion criteria applied. All manuscripts and reports 

meeting the inclusion criteria were included in the analysis.  
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The inclusion criteria were the presence of an assessment tool, checklist, or 

questionnaire that evaluated the availability of health resources or services at the 

health facility level. All questionnaires, regardless of the level of care evaluated (health 

posts, health centres, hospitals, etc.), were included, consistent with WHO’s definition of 

health systems as being inclusive of “all organisations, people, and actions whose 

primary intent is to promote, restore or maintain health.”(8). We excluded 

commentaries, reports without a standardized assessment, assessments that evaluated 

only a specific type of health service (e.g. sexual and reproductive health, surgery, etc.), 

and any reports that lacked explicit methodologies for data collection, such as 

anecdotal accounts of health service availability. Authors whose studies made reference 

to systematic data collection tools or approaches but did not include them in the 

manuscript were contacted for copies of these assessments and clarification of the 

methods used.  

Data were extracted into an Excel (Microsoft Corporation, USA) database from 

all included reports using a thematic analysis of the health services included in the 

assessment tools. All of the tools were analyzed twice: the first time, to compile a list of 

the assessment indicators present in each of the tools, and the second time to evaluate 

which of these indicators were measured by each of the assessment tools. Each 

extracted indicator was categorized into a broader domain reflecting a group of health 

services. For instance, an indicator measuring the availability of surgical instruments 

was included under the domain “surgery”. Each of these domains was then mapped to 

the health systems building blocks contained in the health systems framework. Using 
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the defined list of assessment domains and their indicators, a second reviewer screened 

30% of the assessments to ensure consistency in the data extracted.  

Health Systems Framework 

The analysis of these domains and indicators was conducted using a health 

systems framework to contextualize these assessments in the essential capacities of 

health systems in LMIC. We used the Canadian Society for International Health (CSIH) 

health systems framework, (18) which closely aligns with the World Health 

Organization’s (WHO) health systems building blocks. (8) Included in our framework is 

a total of eight building blocks, which form the basis of our analytic approach: (i) 

Stewardship and leadership; (ii) Health human resources; (iii) Health financing and 

resource allocation; (iv) research for development & evidence-based planning and 

policy-making; (v) Health information systems & data for decision-making (vi) 

Evidence-based Decision-making; (vii) Service delivery; and (viii) Community 

interventions and health promotion. This framework was chosen to facilitate a 

comprehensive analysis of a complex array of health services, health human resources, 

and other administrative and clinical elements at the level of the health facility. While a 

number of different health systems frameworks exist and have been applied, they are 

not all uniformly fit for purpose for all analyses. (19) The CSIH framework applied in 

this study was familiar to the authors, and has been used in different settings to 

facilitate a broader analysis of health service delivery and health policy development. 

The integration of community interventions and health promotion recognizes 

the salient role of health facilities as a focal point for community health interventions 

and promotions, ranging from community-based treatment of illnesses to 
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communicable disease control initiatives such as the distribution of malaria bed nets. 

(20,21) This additional focus also addresses the need for the integration of community 

health workers, who may be the first point of contact within a larger referral network 

outside of health facilities, (22) and for community-based health interventions to be 

integrated into the overall health system. (23,24)  

Evidence-based decision-making is an essential component of virtually all of the 

six WHO building blocks, though it is most closely conceptually linked to service 

delivery and health workforce as a component of provider education that is essential 

for high-quality clinical care within the context of the local environment. (25,26)  

Results 

Study Selection 

The search strategy was run on May 05, 2011 and again on April 19, 2012. A 

total of 1962 abstracts obtained in the first search of the Medline, Embase, and 

HealthStar databases were located, and an additional 179 abstracts were retrieved 

following the second search. Of the abstracts screened, 121 full text manuscripts were 

obtained and screened for eligibility. 11 references from the other databases were 

located: six from IHFAN, two from WHO, and three from the World Bank. Only four 

studies located in the medical literature databases reported using a standardized 

assessment tool meeting the inclusion criteria. Of these, three reported using the 

Service Provision Assessment (27–29) and one reported using the Health Facility 

Census, (30) both of which were also located in the IHFAN database. None of the 

studies included copies of the tools. (Figure 1) 
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This search also located two other reviews of health facility assessment tools, 

one published by MEASURE Evaluation (31) and one by The World Bank, (32) neither 

of which utilized a systematic literature search, and both included fewer assessments 

than were located for this review. All of the assessment tools included in these previous 

reviews had already been located through our search strategy. 

Characteristics of the Included Assessment Tools 

11 health facility assessment tools were identified through the search strategy. Of the 

11 assessments, 10 of the 11 assessment tools were accessible (Table 1). All of the 

assessment tools collected are intended for use in LMIC, with one (Health Resources 

Availability Mapping System – HeRAMS) intended for use during humanitarian 

emergencies. (33) All of the other included assessment tools were readily available 

online, with the exception of the Health Facility Census developed by the Japan 

International Cooperation Agency (JICA) and the Afghanistan Balanced Scorecard, (34) 

which were obtained by contacting the authors and requesting a copy of the 

assessment tools. The only tool not available was the Rapid Health Facility Assessment 

(R-HFA) developed by Child Survival Technical Support Plus (CSTS+). We attempted to 

obtain this assessment tool by contacting CSTS+ as well as MEASURE Evaluation, but 

were not able to locate it. 

All of the tools utilized a checklist-like approach, and the Afghanistan Balanced 

Scorecard supplemented quantitative data with qualitative interviews. The 

assessments varied considerably in the format and length, with some clearly being 

designed for rapid assessments, containing only a small number of indicators, while 

others contained several hundred questions and indicators. This large variation 
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highlights the inherent challenges in comparing data derived from different settings, 

collected using different tools, in that the specificity of data collected is likely to vary 

considerably.  

Thematic Analysis of Assessment Domains 

Our thematic analysis of the tools revealed 41 different assessment domains, 

and several sub-domains. We mapped these to the health systems building blocks 

contained in the health systems framework (Table 2), and provide a discussion of the 

included building blocks, below.   

None of the tools included in our review collected data on all of the assessment 

domains we identified, and the specificity of the tools varied significantly, ranging from 

indicators in 13 to 33 (median: 25.5) of the 41 assessment domains. The majority of the 

differences fell within the areas of health services delivery, with considerable variation 

in the types of health services assessed, and with a trend toward assessments of 

services at the primary care or community level rather than secondary-level services 

such as surgery or intensive care. A summary of the assessment domains and tools is 

included in Table 3.  

A recently published review of health facility assessment tools examined four of 

the assessments included in our study for the purpose of developing indicators of 

newborn care. (35) We compared our extracted results with the relevant indicators 

examined in that study and found that our data extraction matched theirs, with the 

exception of the safe administration of oxygen, which may be due to differences in the 

survey instrument used.  

Health Systems Building Blocks 



57 
 

Stewardship and Leadership 

Eight of the included assessments contained some form of basic information 

concerning the organization, ownership, and leadership of health facilities. These data 

consisted of basic descriptive data of the ownership of the facility, department heads, 

and basic questions of how the facility was organized and run. These basic data provide 

an important assessment of the context through which the provision of services can be 

assessed. Facilities owned and operated by international agencies or in the private 

sector may have access to different pharmaceutical supply networks or pools of human 

resources, for example, compared with publicly run facilities. Combined with relevant 

geographic and population demographic information, this information allows for 

important analyses of equity in the distribution of health services and resources, and 

the identification of underserved populations when health facilities and population 

data are compared. (36–38)  

Health Human Resources 

All of the assessments collected data on health human resources, in some 

capacity, disaggregated by specific cadres of health professionals, though these cadres 

varied significantly among the assessments. Only five of the assessments contained 

indicators for assessing the hours of operation of the facility (when staff would be 

present), and only three collected data on the availability of emergency staff available 

in-house 24 hours a day.  

Assessments of health human resources must necessarily focus broadly on “all 

people engaged in actions whose primary intent is to enhance health” including clinical 

staff such as physicians, nurses, and midwives, as well as management and support staff 
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who do not provide direct clinical services, but who are essential to supporting the 

delivery of health services and the functioning of the health system. (39) In many LMIC, 

however, levels of health professionals have reached crisis levels, as a result of a 

complex set of circumstances, ranging from supply-demand imbalances to internal, 

regional, and international migration and labour market factors. (40) In short, 

monitoring the availability of a country’s health workforce is integral for understanding 

the human resources available to deliver essential health services, and is a central 

component of health facilities assessments.  

Health Financing and Resource Allocation 

Only two assessments collected information on how the health facility was 

financed, and only five on whether user fees were charged. Countries where the health 

system is financed through national schemes may account for the absence of these 

questions in some assessments (such as in Afghanistan (41)), however, assessments of 

donor or organizational funding for individual facilities provides a nuanced assessment 

of the sustainability of the health system.  

Assessments of the financial sustainability, including donors’ contributions, of 

individual health facilities are integral for understanding weaknesses and 

vulnerabilities throughout the health system. This holds particularly true at the level of 

service delivery, where staff salaries are paid, infrastructure is upgraded or maintained, 

and essential medicines and equipment and purchased, among other costs. (42) 

Furthermore, that many of the included tools are developed by donors highlights the 

necessity of compiling data on the financial sustainability and make-up of the health 

system.  
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Research for Development & Evidence-Based Planning and Policy Making 

There were no particular indicators that individually corresponded to this 

health systems building block in and of themselves. However, we consider the outputs 

of health facility assessments to be an essential component of this health system 

building block. Functioning health facilities and infrastructure are integral to the safe 

and effective delivery of health services; assessing the availability and capacity of 

health resources and services at the facility level is, therefore, integral to evidence-

based planning and research across the health system. Collecting these data at the level 

of health facilities allows for a detailed assessment of the various components that 

function (or do not) at the level of service delivery, which is a useful level of analysis for 

identifying the weaknesses within a national health system. (43)  

The outputs of these assessments provide important data to guide further health 

systems planning, such as the resources available within geographic areas and the 

proximity of essential health services to higher levels of care. (30) Thus, research for 

development and evidence-based planning and policy making are integral for 

understanding the distribution of health services, but also for estimating and ensuring 

the effective coverage of various health services. (44)   

Health Information Systems & Data for Decision-Making 

Eight of the included assessments in our review contained assessments of a 

health information system, with eight collecting data on service utilization, and six with 

assessments of communicable disease surveillance. Other data collected were less 

consistent across the assessments, such as vital statistics, patient charts, and 

vaccination activity.  
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Health information systems (HIS) are an integral component of a functioning 

health system, providing accurate and timely data on health needs, service utilization, 

vital statistics, and surveillance of relevant communicable diseases. The foundations of 

public health presuppose the ability to quantify and monitor relevant health indicators 

of the population, making a functioning HIS essential for a functioning health system. 

(45)  

Evidence-Based Decision-Making 

Seven of the included assessments contained indicators for assessing the 

availability of clinical practice guidelines for relevant health conditions. These 

guidelines were often integrated into assessments of service availability, assessing 

services for the availability of essential resources and equipment as well as relevant 

clinical practice guidelines. Five of the included tools assessed whether clinicians had 

received continuing education or training in priority areas, generally over the past two 

years. 

The use of evidence to guide treatment decisions is essential for providing high-

quality health care, though it is fundamentally constrained by the availability of 

evidence to support decision-making. In LMIC, an important constraint is the absence of 

available evidence to support locally-relevant medical conditions, as much of the body 

of medical knowledge has focused on priority illnesses in high-income countries. (26) 

Paradoxically, clinicians in LMIC where resources are more limited have a greater need 

for evidence to ensure that the care provided does not waste scarce resources on 

incorrect diagnoses and ineffective treatments. (46)  

Service Delivery 
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The delivery of health services is the point of contact between patients and the 

healthcare system, where diagnosis and treatment occurs. Not surprisingly, service 

delivery accounts for the bulk of the data collected by the assessments included in our 

review, collected across a large number of different clinical domains. The range of 

clinical services evaluated are, in some ways, misleading as some tools included only 

single indicators of complex, yet poorly-defined, packages of services rather than 

specific measures (for example, “family planning” as one indicator, rather than a series 

of individual service or process indicators).  

In addition to health services, significant variation was uncovered in the 

assessment of diagnostic services, essential medicines, and laboratory services. All of 

these domains have the potential for expansive lists of assessment criteria (consider 

every medication on a country’s essential medicines list, or every diagnostic test 

available), though most used a selective sampling rather than an exhaustive list. For 

example, most assessments included indicators for basic equipment such as a 

stethoscope, blood pressure cuff, and adult scale. This is similar to a tracer medicines 

approach advocated for by WHO, which lists 14 tracer medicines in use worldwide and 

16 regionally-specific medicines. Countries are further encouraged to collect data on 20 

additional medicines of national importance, for a total of approximately 50 medicines 

to provide data on the drug supply system. (47) Such an approach allows for an 

estimation of capacity, without extensive and laborious measurement.  

Assessments of diagnostic services (including laboratory and diagnostic 

imaging) were frequently included, though again the specificity of these assessments 

varied. All ten of the assessment tools evaluated the availability of some form of 
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laboratory services, while only seven assessed the availability of diagnostic imaging. 

These assessments ranged from indicators for specific analytical tests and equipment, 

to general questions of capacity (“are malaria diagnostic services available at this 

health facility?”). 

All of the assessment tools also included some form of basic structural 

assessments, such as the condition of walls, floors, and heating/cooling systems. As a 

basic structure constitutes an integral component of a health facility, this is included as 

an element of the health services delivery building block. Another key infrastructure 

assessment, the hospital bed census, was included in six of the included assessment 

tools, representing a significant absence of basic structural information in these tools. 

Bed availability data are critical during emergency situations, provide a measure of a 

facility’s capacity and size, and when data on bed usage are also collected, provide a 

means of monitoring service utilization. (48) 

Community Interventions and Health Promotion 

We identified two assessment domains related to community interventions and 

health promotion from the included assessments: environmental health and nutrition.  

Nutrition services were included in five assessments, including indicators for 

malnutrition screening and therapeutic feeding. Environmental health was less 

frequently included in assessment tools, with only 30% of the included assessments 

containing indicators related to environmental health. One assessment – the JICA 

Health Facility Census – included indicators for the availability of water and food 

inspection services, though this was not included in any others, nor does it seem a 
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particularly relevant focus for health facilities. The other two assessments that included 

environmental health services were both related to malaria bed net distribution.  

Discussion 

Health system strengthening requires reliable, accurate, and comparable data 

sources across the health system to identify gaps in coverage and to identify priority 

health needs. The monitoring and evaluation of the health system necessitates a focus 

on how inputs and processes (e.g. health human resources and health services delivery) 

contribute to outputs (coverage of health services) and their impact on relevant health 

indicators (morbidity and mortality). The absence of any of these data sources results 

in incomplete information and unreliable assessments of priority areas. (12) Ensuring 

that these data are comparable across countries requires methodological consistency, 

which this review reveals is currently lacking in the assessment of health facilities.  

This review located ten different assessment tools that have been developed and 

used by donor countries, NGOs, ministries of health, and multilateral organizations to 

assess the availability and functionality of health facilities in LMIC. While the 

assessments, generally, address similar domains, the specificity and homogeneity of the 

indicators used in these tools vary significantly. This undoubtedly limits the ability to 

compare data across surveys, countries, and time, despite being conceptually similar.  

The intended use of the assessment tools collected likely provides some insight 

into their development, as the majority of them were donor-developed and likely 

reflects donor priorities rather than a health systems approach. This is most evident in 

such tools as the Service Provision Assessment, developed by the United States Agency 

for International Development (USAID) or the Afghanistan Balanced Scorecard, 
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developed by researchers at Johns Hopkins University. Both are designed to reflect 

specific programmatic goals or packages of health services, rather than to develop a 

framework for health services delivery within a health system approach. The Balanced 

Scorecard utilizes a comprehensive methodology to examine different aspects of the 

health system; however, it is tailored specifically for use in Afghanistan, based on their 

packages of health services. Interestingly, a donor also developed the most 

comprehensive tool: the Health Facility Census, developed by JICA, which included 

indicators corresponding to 33 of the 41 assessment domains. Some of this variation is 

likely attributable to the level of health care for which the assessment was designed 

(for example, assessments focused on primary health care are unlikely to inquire about 

the presence of a trained surgeon), which may also reflect donor or organizational 

priorities oriented toward specific kinds of programs. This is an important finding, as 

these tools appear designed to assess the programs that donors fund, rather than 

initiatives that are led and monitored by the countries, themselves.  

Only one of the tools included in our review (HeRAMS) made use of an explicit 

framework to guide the assessment of available health resources and services. While 

the HeRAMS framework is explicit, it also does not clearly link to a broader health 

systems framework. This is, in part, due to the nature of the tool’s initial deployment in 

the Darfur region of Sudan, an area of ongoing conflict, rather than stable development.  

There are several key data that can be collected from health facilities that 

provide greater clarity into accessibility and coverage of health services. For instance, 

data concerning the financing of health services are integral for understanding the 

sustainability and structure of the health system. A standard dichotomy of public and 
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private health services is pervasive, though the mix can be far more nuanced, including 

the contracting of health services by governments to other entities. (49) Regardless, the 

availability of information at the level of health service delivery, such as user fees and 

the costs for services, may provide an important analytic tool for understanding 

barriers to health services and the potential economic impact of out-of-pocket health 

expenses on population health. That only half of the included assessment tools collected 

information on user fees (the most pragmatic health expenditure for patients) 

represents a significant weakness. 

We noted a trend toward the evaluation of primary care services, with 

secondary and tertiary care being absent from many assessments, despite a need for 

these services in LMIC. (50) Furthermore, little data is available in the literature 

concerning the absence of or need for secondary and tertiary care infrastructure or 

services, potentially owing to the absence of these services in infrastructure 

assessments such as those included in our review. 

This review provides a broad framework for the assessment of health facilities 

by identifying core assessment domains that should provide a foundation for more 

detailed assessment indicators. However, we also identify significant weaknesses 

within the health facilities monitoring and evaluation systems, as several integral 

health services remained absent from most tools and many data are likely 

incomparable among the various tools. For example, non-communicable diseases, 

physical rehabilitation, mental health, and palliative care were only assessed in a small 

number of the included assessments. Given that many of these conditions are 

underfunded and poorly accessible in LMIC, in general, it is not entirely surprising that 
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they were largely neglected. Yet, even obviously necessary services were neglected by 

many assessments: the availability of a mortuary, for example, was included in only one 

assessment. 

Achieving a balance in the specificity and logistical practicality of health services 

assessments is difficult, given the potential for an increasingly long list of health 

services with exceptionally detailed indicators. Many health services have developed 

specific assessments that apply a more detailed approach using specific indicators that 

correspond to assessments of the quality of processes, as well as the availability of 

essential infrastructure. For example, WHO has developed the Tool for Situational 

Analysis to Assess Emergency and Essential Surgical Care, which contains an extensive 

set of indicators and which has been successfully used in several countries. (51) Other 

approaches have used a select set of signal functions as a proxy for more in-depth 

assessments, such as for Basic and Comprehensive Emergency Obstetric Care (BEmOC 

and CEmOC)(52), routine and emergency newborn care, (35) and for identifying 

essential components of health information systems. (45) In evaluating health human 

resources, international classifications exist and ought to form the basis of assessment 

criteria so as to allow for international comparisons to be drawn. (53) Ideally, 

assessments of the health workforce should be mapped to these international 

classifications. (47) This modular approach to health service-specific evaluations may 

present an option for integrating more nuanced information into broader health 

facilities datasets. The integration of different kinds of modular data warrants further 

investigation.  
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This study evaluated only those tools applied in in low- and middle-income 

countries, and excluded search strategies that would have captured similar tools 

developed for use in high-income countries. The basis of this decision was that the 

health priorities of high-income countries are different from LMIC, and that these 

priorities would be reflected differently in any assessment tool for high income 

countries. For example, communicable diseases play a prominent role in many of the 

included assessments; while these diseases are of obvious concern in all countries, the 

particular emphasis on HIV, malaria, and tuberculosis that is of particular relevance in 

LMICs would not likely be as prominent in an assessment of health services availability 

in most high-income countries.  

The decision to limit the search strategy to only those assessments that included 

a comprehensive assessment of all health services may have excluded some service-

specific assessments that collected data pertinent to other health sectors. For example, 

an assessment that specifically targeted HIV treatment facilities may have collected 

data on general clinical services, sexual and reproductive health care, and palliative 

care, among others. However, the goal of this study was not to catalogue the number of 

assessments that collected data on given assessment domains (though that was an 

outcome of the study), but rather to generate a framework of essential assessment 

domains, linked to health systems building blocks, that could be applied in the 

development of future assessments. To that end, we feel justified in excluding these 

service-specific assessments, in favour of this more comprehensive approach.  

Further studies that expand on this work could also consider including 

additional databases for their search, which may result in additional references being 
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located in peer-reviewed journals and in the grey literature. This project’s findings are 

representative of the search strategy employed, and expanding on this may result in 

additional resources, such as those in languages other than English. Additional 

databases could be searched, including expanding on the grey literature search.  

Our approach utilized a broad health systems framework (Figure 2), as the 

foundation for aligning health facilities assessment domains with a broader objective of 

health systems strengthening. In doing so, we have identified common domains that 

ought to be included as part of a health facilities census, which should guide the 

development of more specific assessment indicators to correspond to each of these 

domains similar to those service-specific tools mentioned above. Our review and 

recommendations fall short of prescribing particular indicators or assessment 

strategies; rather, we propose this as the next step in the evolution of these 

assessments: defining the indicators that best align with countries’ packages of health 

services, and the information needs of specialists working in these areas of health 

service delivery to ensure that detailed assessments of specialized health services are 

comparable among countries. 

Our results should be interpreted to recognize that different agencies (including 

national ministries of health) have a desire to exert ownership of their own data 

collection tools and processes, structured in a way that makes sense for the delivery or 

support of their own programs. Rather than proposing the development of one tool that 

should be universally applied, our results propose a broad framework that can be used 

to guide the development of these tools, thereby ensuring a more comprehensive 

approach.   
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Conclusion 

This review highlights a fundamental problem in the collection of health 

facilities and health services availability data: the absence of common assessment tools 

yields incomparable data making it difficult, if not impossible, to track progress toward 

increasing access to health services, globally. Our review found ten different health 

facility assessment tools currently in use. Our comparative analysis of these tools 

revealed that there are significant gaps in the areas evaluated by many of them, often 

orienting their focus toward primary care, rather than the broader health system.  

This review provides a framework in the form of 41 assessment domains linked 

to health systems building blocks that should guide the development of new health 

facilities assessment tools and the refinement of existing ones. Furthermore, these 

assessment domains provide a useful starting point for defining more detailed 

assessments that correspond to specialized health services. Future developments in 

this area should integrate existing specialized indicators into assessment tools to 

enhance the comparability of the data collected and to align these data with existing 

standards. 
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Table 2.1 – Summary of Included Assessment Tools 

Assessment Tool Developed by Version 
1. Facility Audit for Core 

Indicators  

MEASURE 
Evaluation/United States 
Agency for International 
Development (USAID) 

2007 

2. Service Provision 

Assessment (SPA) 

MEASURE 
Evaluation/USAID 

Uganda, 2007 

3. Service Availability 

Mapping (SAM) 

World Health Organization 
(WHO) 

2009 (Date 
when SAM 
was 
discontinued) 

4. Balanced Score Card 

(BSC), F and H Forms 

Johns Hopkins 
University/Ministry of 
Public Health of the 
Islamic Republic of 
Afghanistan 

July 2011 

5. Health Facility Census Japan International 
Cooperation Agency (JICA) 

Zambia 
Health Facility 
Census, 
September 
2007 

6. Health Resources 

Availability Mapping 

System 

WHO Sudan, 2012 

7. Service Availability 

Readiness 

Assessment (SARA) 

WHO October 2011 

8. Living Standards 

Measurement Study 

Vietnam General 
Statistical Office 

Vietnam, 
1997-1998 

9. Nigeria Public 

Delivery of Primary 

Health Care Services 

National Primary Health 
Care Development Agency 
and World Bank 

2002 

10. Indonesian Family 

Life Survey (IFLS) 

RAND Corporation IFLS4, 2007 
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Table 2 – Framework of Health Facility Assessment Domains, With 
Corresponding Health Systems Building Blocks 

Health Systems Framework Building Blocks Assessment Domains Identified 
1.Stewardship and Leadership Ownership/Management of facility 
2.Health Human Resources National health professions/cadres of 

workers 
3.Health Financing and Resource Allocation Financing of facility 

User fees charged/cost of service 
4.Research for Development & Evidence-
based planning and policy-making 

Outputs of the mapping exercise 

5.Health Information Systems & Data for 
Decision-Making 

Service Utilization 
Disease registers  
Caseload data  
Mortality data 
Vital statistics 

6.Evidence-based Decision-Making Evidence-based guidelines 
Continuing Medical Education 

7.Service Delivery – Treatments and 
Programs 

 Basic structural components  

o Identification as a health facility 

o Bed census 

 General Clinical Services 

o Non-communicable Diseases 

o Child Health 

 OPD/Emergency Room 

 Dental/Oral Health 

 Communicable Diseases 

o HIV/AIDS 

o Vaccines 

 Infection control 

o Cleaning/Sterilization 

 Sexual and Reproductive Health 

o Obstetric Care 

o Sexually Transmitted Infections 

 Surgery 

 Intensive Care Unit 

 Disabilities and injury rehabilitation 

 Mental health care 

 Urology 

 Palliative care 

 Mortuary 

 Basic Equipment 

 Diagnostic Services 

 Laboratory Services 

 Pharmacy 
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 Essential Medicines 

8.Community Interventions and Health 
Promotion 

Environmental Health  
Nutrition 
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Stewardship and Leadership 

Ownership/management 
of facility   ✔ ✔ ✔ ✔ ✔ ✔   ✔ ✔ 

Health Human Resources 

Health human resources 
(cadres of health 
workers) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Health Financing and Resource Allocation 

Financing of facility   ✔       ✔         

User fees charged   ✔       ✔   ✔ ✔ ✔ 

Health Information Systems & Data for Decision-Making 

Collection of vital 
statistics ✔ ✔   ✔   ✔         

Caseload data ✔ ✔   ✔ ✔ ✔ ✔     ✔ 

Priority disease caseload 
register ✔ ✔ ✔ ✔ ✔           

Evidence-Based Decision-Making 

Evidence-based 
guidelines ✔ ✔ ✔ ✔ ✔   ✔     ✔ 

Continuing medical 
education   ✔ ✔ ✔     ✔     

✔ 

8
0

 



 
 

Service Delivery - Treatments and Programs 

Basic structural 
components ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Bed census   ✔ ✔ ✔ ✔ ✔ ✔   ✔   

Identification as a health 
facility         ✔ ✔         

General clinical services ✔ ✔ ✔ ✔ ✔ ✔ ✔   ✔ ✔ 

Non-communicable 
diseases         ✔ ✔ ✔     ✔ 

Child health ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Outpatient 
Department/Emergency 
Room ✔ ✔   ✔ ✔ ✔         

Dental/oral health   ✔     ✔     ✔ ✔ ✔ 

Communicable diseases ✔ ✔ ✔ ✔ ✔ ✔ ✔   ✔ ✔ 

HIV/AIDS ✔ ✔ ✔ ✔ ✔ ✔ ✔       

Vaccines   ✔ ✔ ✔ ✔ ✔ ✔   ✔ ✔ 

Infection control ✔ ✔ ✔ ✔ ✔ ✔ ✔     ✔ 

Cleaning/Sterilization ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Sexual and reproductive 
health ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Obstetric Care ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Sexually transmitted 
infections ✔ ✔ ✔ 

 
✔ ✔ ✔   ✔ ✔ 

Surgery ✔   ✔ ✔ ✔ ✔ ✔ ✔   ✔ 

Intensive Care Unit       ✔ ✔           

Disabilities and injury 
rehabilitation         ✔ ✔         

Mental health care         ✔ ✔         

Internal Medicine         ✔           

8
1

 



 
 

Palliative care ✔ ✔     ✔   ✔       

Mortuary         ✔           

Basic equipment ✔ ✔ ✔ ✔ ✔   ✔ ✔ ✔ ✔ 

Diagnostics   ✔ ✔ ✔ ✔ ✔ ✔     ✔ 

Laboratory services ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Pharmacy   ✔   ✔ ✔         ✔ 

Essential medicines ✔ ✔ ✔ ✔ ✔   ✔   ✔ ✔ 

Community Interventions and Health Promotion 

Environmental Health         ✔ ✔ ✔       

Nutrition   ✔     ✔ ✔ ✔ ✔     
 

8
2
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Figure 2.1 – PRISMA Flowchart 
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Figure 2.2 – CSIH Health Systems Framework 
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Chapter 3 – Health Facilities Assessments in Humanitarian 
Emergencies: A Field-Based Evaluation from Haiti and Sudan 
Nickerson JW, Adams O, Attaran A, Hatcher-Roberts J, Tugwell P. 
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Abstract 

Background: The assessment of the availability of health services during natural 

disasters or armed conflicts is essential for understanding the capacities and 

weaknesses of disrupted health systems. Yet, experience in recent emergencies 

suggests that these assessments and data have been lacking, potentially compromising 

the coordination of humanitarian actors. This study investigated how health services 

availability data were collected during recent emergencies in Haiti and the Darfur 

region of Sudan, and evaluated their quality and comprehensiveness.  

Methods and Findings: A field-based evaluation of health facilities assessments was 

conducted in Haiti and Sudan by one of the investigators, using a snowball sampling 

technique to locate all existing assessments that collected data on the location, capacity, 

functionality, and health services provided by health facilities in each country. A total of 

9 assessments (8 in Haiti; 1 in Sudan) were located that met the inclusion criteria, and 

were assessed for quality and comprehensiveness using a coding scheme based on 

existing health facilities assessment criteria, the Global Health Cluster Suggested Set of 

Core Indicators and Benchmarks by Category, and the Sphere Humanitarian Charter 

and Minimum Standards in Humanitarian Response.  

The overall quality of the health facilities assessments from Haiti was poor, with 

few providing comprehensive data corresponding to the evaluation criteria.  Many of 

the assessments used aggregate indicators of broad, complex health services, limiting 

the ability to determine the specific elements of these services. This may be appropriate 

given the constraints faced during emergency response, however, many essential data 
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elements were lacking, limiting the detail of analysis possible for calculating 

benchmarks and evaluating the coverage of health services.  

In Sudan, the Health Resources Availability Mapping System (HeRAMS) was the 

only assessment located for evaluating health facilities in the Darfur states. HeRAMS 

corresponded reasonably well with the quality criteria applied, collecting data in most 

of the assessment domains identified by the frameworks, and with the ability to 

calculate benchmarks and coverage indicators.    

Conclusions: The large number of health facilities assessment tools currently in use 

suggests a need to identify the essential data necessary to make reasonably informed 

decisions concerning gaps and capacities of disrupted health systems during 

humanitarian emergencies. Although the quality of the assessments in Haiti was 

generally poor, the large number of platforms and assessment tools deployed suggests 

that health services availability data can be collected even during acute emergencies. 

Further consensus is needed to establish essential criteria for data collection and to 

establish a core group of health systems assessment experts to be deployed during 

future emergencies. 
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Introduction 

Acute and protracted crises have grave immediate and long-term effects on population 

health and health systems, particularly in low-income countries. Both direct and 

indirect morbidity and mortality are exacerbated by major emergencies such as 

sudden-onset disasters or war: Health workers may leave, be killed, or have 

disappeared, health facilities may be attacked, looted, or destroyed, normal supply 

chains may become inaccessible, and the overall functionality of the health system is 

disrupted. (1–3) This disruption widens the gap between a population’s health needs 

and the availability of health services to address them, and further reduces access to 

essential health services. (4) Implementing health interventions that address salient 

health needs in emergencies requires accurate assessments of the health status of the 

affected population and the functionality of the health system in order to respond to 

gaps in health services either created or exacerbated by the crisis. (5)  

 The collection of scientifically valid public health data during major emergencies 

has been the subject of considerable scrutiny, most notably in the conduct of mortality 

surveys, which have garnered significant political and public interest. (6–9) Despite the 

centrality of public health data as part of a coordinated humanitarian response, 

significant gaps exist in the methodologies used to collect most kinds of health data in 

crisis settings, where a lack of appropriately trained field staff who can implement 

complex study designs in these environments has led to serious concerns of 

methodological validity, and has likely impacted the uptake and application of existing 

assessment methodologies. (10–13) This is further complicated by logistical 
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constraints, which may make the collection of data impossible due to security or other 

restrictions. (14) 

  Data on the health status of the population, the availability of health resources 

and services, and the performance of the health system play a central role in the 

coordination of humanitarian assistance during major emergencies. (15) These data 

provide a means of quantifying the excess needs that can be attributed to the crisis, 

gaps in the coverage of health services, and the proportionality of a response needed to 

address them. (16,17) Despite an increasingly refined understanding of the 

characteristics of public health threats following large-scale emergencies, it remains 

unclear to what extent operational decisions utilize the systematic collection of field-

based evidence. (18–20) The likely reasons for this are potentially pragmatic: 

augmenting the processes for conducting detailed needs assessments often requires 

slowing down another process, and the coordination of the medical response to 

emergencies has become increasingly complex as the number of aid agencies 

responding has proliferated. Following the 2010 earthquake in Haiti, for example, 44 

foreign medical teams and field hospitals were deployed in the first 15 days, and within 

the first month there were 246 organizations registered with the Health Cluster as 

providing health services in the country, which is almost certainly an underestimate of 

the true number of aid agencies on the ground. (21,22)  

The absence of accurate health systems data to guide the coordination of health 

services delivery under these conditions can have grave consequences resulting in 

duplicative or ineffective interventions. Following the 2004 Indian Ocean tsunami, 

reports suggest that some children may have received up to four measles vaccinations, 
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while others received none, in part due to a lack of knowing which actors were 

providing services in different areas. (23) Similarly, in Haiti following the 2010 

earthquake, the absence of effective coordination mechanisms for humanitarian 

surgical providers resulted in too many agencies operating in some parts of Port-au-

Prince while other parts of the city had little to no access to surgical care. (24)  

 The collection of data to answer seemingly straightforward health systems 

questions such as “who is where, doing what?” has proven elusive during recent crises, 

resulting in a limited understanding of which health facilities were functional, what 

their capacities were, who was providing care, and what coverage of essential health 

services existed. Coordinated information management was found to be particularly 

weak in the health response to the 2010 earthquake in Haiti, where even basic data on 

the location of functioning health facilities was questionable and data on the capacity 

and capabilities of foreign medical teams was largely unknown. (25) Currently, little 

guidance exists to support the development of health facilities assessment tools 

appropriate for use in emergency response and recovery, and it is unclear what kinds of 

information are of value to operational agencies and whether the collection of these 

data should be formulaic or process-driven. To address this gap in knowledge, a field-

based assessment was conducted to locate and evaluate existing health facilities 

assessment tools that have been used in current emergencies in Haiti and Sudan in 

order to better understand how this aspect of health systems data are collected in 

emergencies, and the strengths and weaknesses of different approaches.  



91 
 

Methods 

This study was approved by the University of Ottawa Health Sciences and 

Sciences Research Ethics Board. 

All accessible databases and assessment tools that contained useful assessments 

of health facilities and the availability of health services intended for use in the 

coordination of the humanitarian response or the rebuilding of the health system in 

Haiti and the Darfur Region of Sudan were collected. Assessments whose purpose was 

limited to the collection of basic identification information that did not contribute to the 

monitoring of the coverage of health services, such as lists of only phone numbers or 

contact information, were excluded from the analysis. 

Data were collected during field visits by one of the authors (JWN) to Haiti 

(November/December 2011) and Sudan (May 2012). These two locations were 

selected based on logistical considerations of operating in difficult environments, and 

the resources available to support operational field research. Because no 

systematically-populated databases of correspondence or documents are known to 

exist following the Haiti earthquake (25) or in Sudan, a snowball sampling approach 

was used, enlisting guidance from 21 key informants in the field and by contacting 

agencies who contributed to the coordination of humanitarian assistance to identify all 

of the known documents of interest to this study. Key informants included current and 

past humanitarian coordinators from various United Nations agencies, field staff from 

governmental and non-governmental organizations, and local ministry of health staff. 

Any relevant documentation was obtained and reviewed, and was often located with 
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the assistance of key informants, rather than through known databases. Similar 

methods have been reported by other authors working in complex environments. (26) 

To identify any other potential sources of information, Health Cluster Bulletins, 

PAHO Situation Reports, and the Consolidated Appeals Process documents produced in 

Haiti from January 2010-December 2011, available through ReliefWeb were reviewed. 

(27) In Sudan, the Consolidated Appeals Process, Humanitarian Workplans, and 

HeRAMS Reports for Darfur for 2010-2011 were reviewed. Any examples of health 

facilities assessment data, as well as any reporting of health services coverage or 

indicators, were extracted for analysis.  

The included assessments were entered into data analysis software (NVivo 9, 

QSR International) and were evaluated for their comprehensiveness and quality, based 

on two frameworks of minimum standards and indicators for humanitarian health 

assistance: the Global Health Cluster Suggested Set of Core Indicators and Benchmarks 

by Category; (15) and the Sphere Humanitarian Charter and Minimum Standards in 

Humanitarian Response. (28)  

To evaluate the comprehensiveness of the included assessments for evaluating a 

comprehensive package of health services and organizational processes at the facility 

level, a framework of health facilities assessment criteria was applied to the analysis.  

(29) This framework was developed for a previous study, and includes criteria 

representing 41 different assessment domains that correspond to seven health systems 

building blocks, (stewardship and leadership, health human resources, health financing 

and resource allocation, research for development & evidence-based planning and 

policy-making, health information systems & data for decision-making, community 
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interventions and health promotion, and evidence-based decision-making). (30)   Each 

of the assessments was coded according to the domains included in the framework. 

Because few of the assessments included sufficient detail on the kinds of health services 

provided, the analysis was reduced from the 41 domains to the seven health systems 

building blocks, using the assessment domains as guiding criteria.  

A similar approach was applied for both the Global Health Cluster (GHC) Set of 

Core Indicators and Benchmarks by Category and the Sphere standards. The 

assessments were evaluated using the nine GHC indicators that correspond to health 

resources availability assessments (out of a total of 26 indicators), based on whether 

they were capable of collecting the necessary data for calculating each of the indicators. 

The calculation of the GHC indicators requires population estimates, which were 

assumed to be best measured through other methodologies, rather than through health 

facilities assessments. (31,32) 

A coding system was developed based on each of the Sphere Minimum 

Standards for Health Action, which correspond to 14 different areas of health priorities 

and standards. Because many of the Sphere standards exist as broad guides rather than 

specifically quantifiable measures, (33) the included assessments were evaluated based 

on whether they contained information that could reasonably correspond to each 

Sphere standard, using the same approach to coding described above. 

Results 

 A total of 11 assessment tools or databases of health facilities were located in 

Haiti and 1 in Sudan, of which 9 met the inclusion criteria (Haiti, n=8; Sudan, n=1) 

(Table 3).  In Haiti, 1 assessment tool was excluded (the MSPP NGO Registration Tool – 



94 
 

Version 2011) and 1 database (the Health Cluster list of Cholera Treatment Centres and 

Cholera Treatment Units), as they did not meet the inclusion criteria. The Ministry of 

Health in Sudan has conducted health facilities assessments in various parts of the 

country, however neither the data nor assessment instruments for the Darfur region 

were retrievable during the course of this study. Given this, and that no key informants 

were able to provide copies of it, the assessment was determined to be non-existent for 

the purposes of coordinating a humanitarian response. The results of the analysis of 

included assessments are summarized in Tables 1, 2 and 3. 

Haiti 

 Following the 2010 earthquake, data on the location, functionality, and services 

provided by health facilities were largely collected by NGOs or PAHO/WHO. Within 

these databases, the scope and quality of the data collected varied significantly, with 

some assessments collecting only data on the physical location and functionality 

(operational or non-operational) of the health facility, while others collected detailed 

data on the numbers of beds and health workers present, as well as the health services 

provided.  

 The median number of the seven health systems building blocks evaluated by 

each of the included Haiti assessment tools and databases was 3 (range: 1-6). The 

evaluation of the health facilities assessment domains revealed that while all eight 

(100%) of the included assessments contained data corresponding to Stewardship and 

Leadership, criteria corresponding the rest of the building blocks were less consistently 

evaluated. The types of health services delivered were included in six (75%) of the 

assessment tools and databases, however the content of these assessments varied 
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significantly, ranging from the collection of only the presence or absence of health 

services delivery without further explanation, to fairly comprehensive assessments 

including the number of medical devices available such as mechanical ventilators. Many 

of the included assessments utilized aggregate indicators of health services, which 

limited the ability to clearly identify their individual components. For example, 

assessments that included broad groupings of health services into one indicator such as 

“obstetric care” did not allow for detailed analysis of the comprehensiveness of these 

services, such as whether these services met the criteria for Basic Emergency Obstetric 

Care (BEmOC) or Comprehensive Emergency Obstetric Care (CEmOC), or neither. 

(34,35) 

 Few of the included assessments collected data that corresponded with the 

remainder of the health systems building blocks. Health human resources data (such as 

the number of health professionals present in a health facility) were collected in only 

four (50%) of the included assessments, while the presence of a health information 

system (such as an early warning system for communicable diseases) was included in 

only three (37.5%). Community health interventions (such as malaria bed net 

distribution of public health education) were included in only two (25%) of the 

assessments, while data on the presence of evidence-based guidelines or the financing 

(including user fees) of the health facility were each only included in one (12.5%) 

assessment.  

The median number of the nine Global Health Cluster Core Indicators evaluated 

by each of the included Haiti assessment tools and databases was 2 (range: 0-5). None 

of the databases or tools was capable of providing the necessary inputs for calculating 
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all of the core indicators. Of the individual indicators, the most frequently included was 

the number of health workers (included in 4, or 50%, of the assessments), followed by 

the number of hospital beds (included in 3, or 37.5% of the assessments). The 

remainder of the indicators were evaluated by only 1 or 2 of the included assessments.   

 The review of Health Cluster Bulletins and the Consolidated Appeals Process 

documents in Haiti did not locate any additional databases or assessments of health 

services. Furthermore, the review of these documents did not locate any data or results 

of any assessments of the effective coverage of health services in the country. One 

Health Cluster Bulletin from March 15, 2010 noted a study was to be conducted by the 

International Rescue Committee and Management Sciences for Health to identify gaps 

in primary health care coverage. Attempts to locate this study by contacting both 

agencies were unsuccessful, and no key informants made reference to it.  

Sudan 

 In Sudan, the collection of health facilities data in the Darfur region was 

coordinated by the WHO-led Health Cluster, in collaboration with the Ministry of 

Health. Data were collected by local WHO staff in the Darfur states, with the support of 

NGOs delivering health services in the region using the Health Resources Availability 

Mapping System (HeRAMS), which is a data collection platform developed specifically 

for use in the Darfur states, and managed by the WHO Sudan country office.  

 The HeRAMS platform collected data corresponding to 6/7 (85.7%) of the health 

systems building blocks contained in the framework, neglecting only the collection of 

data on the application of evidence-based decision-making. HeRAMS was also capable 

of providing data for calculating 7/9 (77.7%) of the GHC indicators, and these 
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indicators were reported in various HeRAMS reports that were reviewed and which are 

publicly available.  

 Of the nine included assessments from both Haiti and Sudan, none collected 

sufficient data so as to address all 14 of the Sphere standards. The eight Haiti 

assessments covered a median number of 4.5 (range 2-12) of the 14 Sphere standards 

for health service delivery, while the HeRAMS assessment in Sudan collected data 

corresponding to 13/14 (93%) of the Sphere standards.   

Discussion 

 Major emergencies present a paradoxical opportunity: on the one hand, 

disasters and conflicts result in the loss of lives and critical infrastructure, and disrupt 

the lives of large numbers of people, often in countries where basic social services are 

already fragile. On the other, emergencies have the potential to rapidly mobilize large 

amounts of technical, material, human, and financial assistance that may not otherwise 

have been committed. In order to optimally capitalize on this mobilization of resources, 

humanitarian agencies must rapidly assess what is needed, what is already in the 

process of being provided, and what is duplicative or ineffective, using methods that are 

appropriate and through an approach that is trusted by all partners involved.   

 This study consists of the first field-based evaluation of health services and 

health facilities assessments conducted during major humanitarian emergencies. 

Examined collectively and comparatively, the results from Haiti and Sudan present 

several important findings with regard to health systems data collection in 

humanitarian emergencies.  
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 First, the results from Haiti found that even during the initial stages of the 

emergency response, there were several agencies collecting data on the location, 

functionality, and capacity of existing health facilities and incoming foreign medical 

teams. Rather than being collected by experts in disrupted health systems or 

humanitarian health service delivery, however, it appears that much of the data were 

collected largely by specialist agencies and volunteers, many of whom could reasonably 

be presumed to have been part of the crisis mapping community that emerged 

following the earthquake. (36) Groups such as OpenStreetMaps and Ushahidi provided 

necessary assistance in the mapping of vital infrastructure, including health facilities, 

while other organizations such as the Sahana Foundation and Travax were actively 

collecting and disseminating their own data on health facilities. Several platforms – 

such as Google’s Resource Finder and HealthMap – also utilized many of these 

databases to create maps of the location of health facilities. It is not known to what 

extent these platforms were used by responding agencies, however the data were 

regularly updated and the platforms were easily accessible, which presents a significant 

advance over many of the other assessments that existed only in online repositories or 

spreadsheet formats and were far less easily retrievable.   

 That several individuals and agencies collected, analyzed, and mapped large 

amounts of health facilities data following the Haiti earthquake suggests that the rapid 

deployment of information gathering platforms is technically feasible in crisis settings. 

Furthermore, it suggests that large volumes of data can be collected, even under 

difficult settings. This is further exemplified by the HeRAMS system in Sudan, where 

data on health facilities in remote locations as well as in semi-urban camp settings are 
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collected under precarious security constraints. The obvious corollary to this, however, 

is that following the Haiti earthquake this did not occur in a coordinated fashion and 

health systems and health service delivery information, in particular, were not being 

collected by a central agency such as the Health Cluster or MSPP until well after the 

initial emergency response. Thus, while several platforms existed and were 

simultaneously operational in Haiti, they lacked a central coordinating mechanism for 

ensuring their dissemination, uptake, and validation among the humanitarian 

community.  

 Second, this work highlights the need for coordinated health systems 

information management as part of humanitarian coordination structures, which is also 

a finding of the review commissioned by PAHO of the Haiti earthquake response. (25) 

Despite the emergence of eight different attempts at assessing and mapping health 

systems data following the Haiti earthquake, the results of this study suggest that none 

provided a comprehensive assessment of emergency health services or the overall 

functionality of Haiti’s health system following the earthquake. Perhaps more 

concerning is that adherence to agreed upon Sphere standards for humanitarian health 

action did not appear to play a role in defining essential datasets or assessment criteria. 

What data were collected do not appear to have been used to generate analyses of the 

adequacy of the humanitarian response through the calculation of the nine Global 

Health Cluster core indicators for health resource availability, nor could any of them 

have comprehensively done so with the data they collected. 

In part, this discordance can be explained by the nature of the agencies who 

conducted much of the health facilities mapping during the initial emergency response, 
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in that they were infrequently conducted by established experts in humanitarian health 

systems assessments, nor were they coordinating bodies such as the Health Cluster. 

Had the technical prowess and reach of the volunteer mapping communities been 

matched with the health systems expertise of the more established humanitarian health 

agencies, the resultant product may have been a more coordinated, flexible, centralized 

information management system. However, this synergy did not occur and the good 

and the bad were neither scaled-up, nor culled. There were calls for such 

standardization of data collection (one online wiki created to coordinate volunteer 

mapping efforts calls for the creation of a central call center for reporting health 

facilities data, using undefined “PAHO standards” (37)), though this consolidation of 

information appears to have not occurred within centralized coordination structures.  

 Conversely, in Sudan, where health services availability data collection is 

embedded within the WHO-led Health Cluster, a reasonably organized system for 

collecting, analyzing, and disseminating this information exists. The success of this 

system lies in the enabling role of the Health Cluster in ensuring that physical and 

human resources exist to centralize and coordinate data collection and dissemination: 

WHO field staff and Ministry of Health officials in each state attempt to ensure data are 

collected from NGO and government-run health facilities and is sent to data 

management coordinators in Khartoum who process, analyze, and disseminate findings 

on a quarterly basis.  While there is reason to be cautiously optimistic of this system 

(data are collected under precarious security circumstances within a disrupted health 

system, leading to legitimate concerns of data quality and accuracy) it provides a 

reasonable model for the centralization of health systems data collection and analysis 
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in crisis settings. Further discussion of these challenges is provided in a subsequent 

manuscript.  

 Third, the lack of definition of essential health services requires urgent attention 

in order to establish minimum standards for humanitarian health services delivery and 

the development of indicators to monitor them. Standardized definitions exist for some 

groups of health services (such as emergency obstetric care (34) and the Minimum 

Initial Services Package for reproductive health (38)) and monitoring criteria have been 

proposed for others, such as surgical care, (39) though others must be developed to 

address the range of essential health services. The analysis of various assessments for 

this project was directly hampered by an inability to properly discern the specificity, 

adequacy, and quality of broad groups of vaguely-defined health services – it would 

logically follow that decision-making in the field would similarly face such uncertainty 

when given the same data. (3)  

 This lack of precision is likely a reasonable trade-off in the early stages of 

disaster response information management. Rather than creating an expansive, 

complex assessment, the grouping of services into aggregate indicators is likely the 

most pragmatic approach given the circumstances. Conducting expansive, 

comprehensive surveys with large datasets and multiple indicators is likely to consume 

valuable time and resources, yielding results that are quickly outdated: it is better to be 

approximately right than precisely wrong. These more complex evaluations likely have 

a place outside of the emergency, in the recovery stage, when the situation stabilizes 

and some equilibrium is reached within the health sector, however. The determination 

of this threshold requires careful scrutiny, and the development of a small number of 
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useful aggregate indicators during the acute emergency response should be based on a 

presumed trajectory and evolution toward more detailed health facilities assessments 

and datasets.   

A lack of common definitions of essential health services has been previously 

noted to be a limiting factor in the ability to analyze the functions of medical services 

provided during major humanitarian emergencies. Attempts to standardize the 

definitions of essential health services should be viewed as part of the 

professionalization of foreign medical teams, where the composition and essential 

services that these teams provide are currently being determined. (40,41)  

 Finally, this review provides further evidence to suggest that greater structure 

for health systems data reporting is needed in information sharing platforms such as 

the Health Cluster Bulletins. While several examples of reporting of numbers of 

functioning health facilities in Health Cluster Bulletins and Situation Reports from Haiti 

were located, none provided an analysis of the adequacy or coverage of health services, 

leading to significant challenges in interpreting these data. Similar findings have been 

identified concerning the reporting of epidemiologic data in Haiti, (42) and other 

reviewers have noted that health systems indicators were seldom analyzed before the 

earthquake, and “least of all under the chaotic conditions and extreme pressure for 

immediate action.” (25)  

 Recognizing that under emergency situations, information exists in a tenuous 

balance between having too little to make informed decisions, and being overwhelmed 

by superfluous data, it seems evident that consensus is needed on which kinds of 

information are most useful for coordinating the health response to an emergency. 
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From a health services and resources management perspective, what is needed is a 

specific and timely assessment of which resources are already available and functional, 

which ones are in the process of being made available, and what services and resources 

are lacking and could be addressed through the mobilization of national or 

international resources. Within this determination of essential information resides the 

recognition that while there is a need for common needs assessments in humanitarian 

emergencies, this may not necessarily imply that all assessments need to be conducted 

together, but rather that a platform needs to exist for bringing common data together, 

even if it has been collected by different actors. To that end, clarity on what these 

essential data must consist of is vital for ensuring the development of timely and 

ongoing assessments in future emergencies.  

 While there may be a place for specific assessment tools, such as HeRAMS, in 

situations where no health information system exists or where these systems are non-

functional, this need not apply to all environments, particularly when reasonable 

information systems already exist. A potentially more useful focus should include 

updating and extracting core data and analyses (such as the Global Health Cluster core 

indicators) from existing information systems, rather than aiming to duplicate or 

replace them. Conducting such analyses requires the development and mobilization of 

professionals and NGOs with expertise in the area of health systems in emergencies, 

similar to what has been advocated for the conduct of field mortality surveys. (13) Such 

an approach would allow for the collection of relevant data, the conduct of appropriate 

analyses to obtain useful outputs, and the collaborative development of a strategy for 
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strengthening the country’s health information system (rather than duplicating or 

replacing it) as part of the recovery.  

Limitations 

 This study has several important limitations that are common to the conduct of 

field-based research in crisis settings. (43) Owing to the nature of humanitarian 

responses, characterized by fragmented information management and high staff 

turnovers, limited institutional memory exists, thus creating the possibility that some 

data may have been missed. This limitation was likely reasonably mitigated by 

interviewing 21 key informants in the field, as well as by contacting former 

humanitarian staff that were able to provide additional insight and access to 

documents. The results of key informant interviews will be published in a separate 

manuscript.  

 This study relies on evidence collected in two different countries and types of 

humanitarian emergencies: Haiti, whose fragmented health system has been disrupted 

by an earthquake, an influx of foreign assistance, and a cholera epidemic; and a complex 

humanitarian emergency in the Darfur region of Sudan, where populations are 

displaced and health care providers are routinely challenged by insecurity, a lack of 

resources, and a precarious public health environment. While there is a considerable 

need to conduct and share research on humanitarian interventions, comparisons from 

one context to another require careful consideration. (44) The two emergencies studied 

here are not controlled, comparable environments; however, few settings for 

humanitarian intervention are, and this is a considerable challenge for public health 

researchers in this field. (45) Results (including those of this study) are not always 
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easily transferrable from one context to another, (46) further supporting calls for the 

development of specialist health systems experts in emergencies who can guide the 

implementation of complex study designs and analyses in austere settings.  

Conclusion  

 The results of this study suggest that the assessment of the availability and 

functionality of health services and facilities is technically feasible in emergencies, even 

under difficult circumstances. Furthermore, this research identifies several examples 

where groups and organizations collected these data during a sudden onset disaster, 

and established parallel health information systems de novo. While these assessments 

did exist in Haiti, serious concerns were uncovered related to the quality, analysis, and 

sharing of their data, with little indication that essential health systems indicators were 

calculated.  

 Further work is needed to develop consensus on assessment criteria for health 

resources and services availability assessments in crisis settings. This should closely 

mimic packages of essential health services and the ongoing efforts to standardize and 

professionalize foreign medical teams. Beyond the selection of indicators at the 

facilities level, guidance is needed for utilizing and analyzing health systems benchmark 

data collected prior to the emergency, and for calculating the effective coverage of 

essential health services and core health systems indicators. 
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Table 3.1 – Included Assessments or Databases of Health Facilities and Health 
Services Availability  

Haiti (n=7) Sudan (n=1) 
Travax Database Health Resources Availability Mapping 

System (HeRAMS) 
Sahana Foundation Database  
International Organization for Migration 
(IOM) Displacement Tracking Matrix 
(DTM) 

 

Ministère de la Santé Publique et de la 
Population (MSPP) Elaboration de la 
Carte Sanitaire, Niveau SSPE & Niveau 
HCR 

 

Pan-American Health Organization 
(PAHO) Haiti Health Facilities Master 
List 

 

Health Cluster 4W List  
Clinton Foundation List of Health 
Facilities 

 

Health Cluster List of Mobile Clinics  
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Table 3.2 – Analysis of Included Assessments and Databases Using Health 
Systems Indicators and Global Health Cluster Core Indicators 

 Haiti Health 
Facilities 

Lists 
(n=8) 

Sudan Health 
Facilities 

Lists  
(n=1) 

Assessment Characteristics, No. (%)   
NGO 2 (25%) 0 (0%) 
PAHO/WHO 3 (37.5%) 1 (100%) 
Ministry of Health 1 (12.5%) 0 (0%) 
Other 2 (25%) 0 (0%) 
Health System Building Blocks, No. (%)   
Stewardship & Leadership 8 (100%) 1 (100%) 
Health Human Resources 4 (50%) 1 (100%) 
Health Financing & Resource Allocation 1 (12.5%) 1 (100%) 
Health Information Systems 3 (37.5%) 1 (100%) 
Evidence-based decision making 1 (12.5%) 0 (0%) 
Service Delivery 6 (75%) 1 (100%) 
Community Interventions & Health Promotion 2 (25%) 1 (100%) 
Inputs for Health Cluster Core Indicators, No. (%)   
Average population per functioning health facility  2 (25%) 1 (100%) 
Number of HF with BEmOC/500,000 pop. 1 (12.5%) 1 (100%) 
Number of HF with CEmOC/500,000 pop. 1 (12.5%) 1 (100%) 
Percent of HF without stockout of a selected 
essential drug in 4 groups of drugs 

1 (12.5%) 0 (0%) 

Number of hospital beds per 10,000 pop. 3 (37.5%) 1 (100%) 
Percentage of HF with clinical management of rape 
survivors + emergency contraception + PEP 
available 

1 (12.5%) 1 (100%) 

Number of health workers (medical doctor + nurse + 
midwife) per 10,000 pop. 

4 (50%) 1 (100%) 

Number of CHWs per 10,000 pop. 1 (12.5%) 0 (0%) 
Number of consultations per clinician, per day 2 (25%) 1 (100%) 
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Table 3.3 – Analysis of Included Assessments and Databases Using Sphere 
Indicators 

Sphere Indicator Haiti Health 
Facilities Lists 

(n=8) 
n, (%) 

Sudan Health 
Facilities Lists 

(n=1) 
n, (%) 

Reproductive Health 3 (37.5%) 1 (100%) 
Prioritising Health 
Services 

4 (50%) 1 (100%) 

Prevention of Vaccine-
Preventable Diseases 

1 (12.5%) 1 (100%) 

Non-Communicable 
Diseases 

2 (25%) 1 (100%) 

Mental Health 1 (12.5%) 1 (100%) 
Leadership and 
Coordination 

8 (100%) 1 (100%) 

Injury Care 1 (12.5%) 1 (100%) 
Human Resources 4 (50%) 1 (100%) 
Health Service Delivery 6 (75%) 1 (100%) 
Health Information 
Management 

3 (37.5%) 1 (100%) 

Health Finances 1 (12.5%) 1 (100%) 
Drugs and Medical 
Supplies 

3 (37.5%) 0 (0%) 

Communicable Disease 
Prevention 

2 (25%) 1 (100%) 

Communicable Disease 
Diagnosis and Case 
Management 

3 (37.5%) 1 (100%) 
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Chapter 4 – What Kinds of Health Systems Information Do 
Humanitarian Aid Workers Need? Interviews with 
Practitioners in Haiti and Sudan 
Nickerson JW, Adams O, Attaran A, Hatcher-Roberts J, Tugwell P. 
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Abstract 

Background: Timely information on the location, functionality, and capacity of health 

services is essential for prioritizing needs during major emergencies. Health services 

are the point of contact for patients and the health system, and are vulnerable to 

disruption during emergencies. During recent disasters, large numbers of foreign 

medical teams – including field hospitals – have been deployed, adding additional 

uncertainty to the coverage and capacity of the health system. In the absence of reliable 

systems to effectively monitor who is where, doing what, and what capacity they have 

to do it, it is impossible to determine whether the needs of the population are being met 

or whether efforts are being duplicated. 

To determine what kinds of information are most useful for prioritizing humanitarian 

health assistance in emergencies, we conducted semi-structured interviews with key 

informants in Haiti and Sudan who had responsibilities for implementing health 

programs. The interviews focused on their information needs, perceptions of available 

data and information, and perspectives on how data collection strategies could be 

refined to more adequately address their needs.  

Methods: Key informant interviews using a convergent interviewing methodology in 

Haiti and Sudan. Interviews were audio recorded, when possible, and transcripts were 

developed and entered into qualitative data analysis software. Transcripts and 

interview notes were analyzed using a general inductive approach and common themes 

were extracted and analyzed.  

Results:  21 participants representing a variety of different international organizations 

participated in this study. The interviewees provided diverse perspectives on their own 
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information needs, as well as the design of health information systems in humanitarian 

emergencies. In general, participants felt that information on the location, functionality, 

and services provided at health facilities was useful for their programs, though for 

different reasons ranging from patient referrals to gap analyses in the coverage of 

health services. Participants identified a range of concerns and challenges with current 

efforts to collect these data and proposed ways of dealing with uncertainties in the data. 

Although participants identified many similar themes, there was little consensus on the 

specific aspects of each of these themes, such as descriptions of specific data collection 

systems or indicators, or the complexity required from different assessment tools for 

formulating health programs and interventions.  

Conclusion: Information and data on disrupted health systems is of value to 

humanitarian health responders, and this should be made a priority at the outset of 

future humanitarian responses. The information and data should be widely shared and 

validated by experts with expertise in disrupted health systems. 
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Introduction 

Timely public health information is vital for responding to major humanitarian 

emergencies. Yet, after every major emergency, there are calls for better coordination 

and information management, and more coordinated and targeted needs assessments 

in future emergencies. (1–3) This is not due to a total absence of information systems 

nor data; Health information systems (HIS) are often developed and deployed within 

the emergency phase of disaster response, providing timely and useful surveillance of 

salient health needs. However, these systems frequently lack the capacity to collect data 

on the availability and functionality of health services and translate this data into 

evidence for decision-making.  

Outside of a handful of epidemiologic measures (rates of malnutrition and 

mortality being the most widely recognized), there is often significant variation in the 

methods used in the collection of other types of public health data in emergencies. (4–

6) Concerns regarding health information systems in humanitarian emergencies have 

been voiced for some time, with authors noting that “the catalogue of complaints 

against HIS is long: a plethora of approaches and methods exist, with few tools for 

integrating them; terminology may be ill defined and confusing; many of the existing 

tools and methods are used ineffectively or inefficiently because they were designed for 

one particular application but are used in many others; existing information is difficult 

to access.” (7) 

Within these information systems, the collection, analysis, and use of pertinent 

health service availability evidence provide an essential foundation for directing 

effective health interventions during emergencies. Knowing who is where, doing what, 
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and what capacity they have to do it is essential for estimating gaps and prioritizing 

emergency relief to supplement disrupted or poorly-equipped health services that may 

be overwhelmed or non-functional. The failure of these coordination mechanisms is 

well-documented following previous emergencies, where health services were 

duplicated for some populations while wholly absent for others, or have neglected the 

health needs of large sub-populations, such as the elderly. (8–10)  

Two previous studies conducted as part of this project demonstrated that there 

are a large number of health facilities assessment tools currently in use in low- and 

middle-income countries. These assessments utilize different indicators and 

approaches, and thus limited the comparability of data between countries where 

different assessments may be deployed. Furthermore, a review of the health service 

availability assessment tools that were used during emergencies in Haiti and Sudan in 

order to capture details of the location, functionality, and capacity of health facilities 

revealed many similar challenges. Regrettably, however, there was little indication that 

many of the tools used in emergencies had any grounding in health systems 

frameworks, and most had little capacity to generate essential analyses of health 

system indicators or benchmarks.  

This study presents the results of interviews conducted with key informants in 

Haiti and Sudan, focused on the use of health service availability information for 

coordinating humanitarian operations. The interviews focused on participants’ 

perspectives on the best means of collecting, analyzing, and sharing evidence on the 

functionality of health systems during major emergencies in low- and middle-income 

countries (LMIC).  
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The purpose of this study was two-fold: first, the interviews focused on 

identifying how participants used health services availability evidence in an operational 

context in Haiti and Sudan. Second, the interviews provided insight to determine what 

kinds of health service availability tools and indicators were most useful in the field for 

developing health programs in a coordinated humanitarian response. The interviews 

explored interviewees’ information needs and their perceptions of how to improve the 

existing assessment tools and indicators and how best to share evidence on the 

availability, functionality, and capacity of health services and health facilities in 

emergencies.   

Methods 

This study was approved by the University of Ottawa Health Sciences and 

Sciences Research Ethics Board.  

Interviews were conducted with key informants representing a diverse group of 

stakeholders with responsibilities for coordinating or delivering health services during 

major humanitarian emergencies in Haiti or Sudan. The key informants were identified 

through consultation with implementing partner agencies in the field or publicly 

available lists of contacts with subsequent snowball sampling for locating additional 

contacts. (11) All participants were provided with information concerning the nature of 

the study, and written informed consent was obtained from all participants.  

One interviewer (JWN) conducted semi-structured interviews with participants 

during field visits to Port-au-Prince, Haiti (November/December 2011) and Kharthoum 

and North Darfur, Sudan (May 2012).  Because of presumed differences among 

interviewees due to different locations and experiences, a convergent interview 
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research methodology was used, allowing for the analysis to converge on important 

issues common throughout the interviews. Convergent interviewing is a structured 

process for conducting and analyzing in-depth interviews with key informants using an 

initial set of interview questions, followed by interim data analysis following each 

interview which then allows for the development of new probing questions for 

subsequent interviews based on previous results, themes and concerns. (12) 

Where possible, interviews were audio recorded and transcribed; otherwise, 

detailed notes were taken and written up after the interview. All data, including audio 

files, transcripts, and relevant notes, were entered into NVivo9 software (QSR 

International, Australia). Data were analyzed using a general inductive approach to 

data coding and analysis, with codes developed from multiple readings of the 

transcripts or notes. (13) 

The audio files were transcribed, and the transcripts and notes were read three 

times by one author (JWN): first to identify a list of codes, next to code the documents, 

and a third time to ensure consistency in coding. The results are presented based on the 

thematic analyses. All transcripts had identifying information removed.  

Because of time, financial, logistical, and security constraints, it was not possible 

to expand the interviews in Sudan to other regions of Darfur. In Haiti, the density of aid 

agencies in Port-au-Prince was high, allowing the interviews to take place in one city, 

without the need to travel. All of the interviewees in Haiti had experience outside of the 

capital, providing insight into programs in different locations. In both countries, 

interviews were frequently conducted under difficult circumstances, which placed 

restrictions on the interviewer, including conducting interviews in noisy environments 
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such as airport hangars or in high-traffic areas, thus limiting the ability to effectively 

record audio. In some instances, participants agreed to an interview but not to audio 

recordings. For these reasons, field notes were of great value for ensuring the capture 

of important data that helped develop the concepts and themes for the analysis.  

Results 

Interviews with 21 participants (14 Haiti; 7 Sudan) were conducted with 

participants from a wide range of organizations, including international non-

governmental agencies (n=8), the World Health Organization/Pan-American Health 

Organization (n=7), consultants or technical experts (n=3), international 

intergovernmental organizations (n=2), and governmental agencies (n=1). 

The interview participants in this study were all actively engaged in 

humanitarian operations at the time of the interview, with responsibilities for the 

management of health service delivery, health system strengthening, or various aspects 

of monitoring and evaluation of health programs or health systems. Several of the 

participants had overlapping roles, such as providing clinical services, but also 

managing health service delivery for an organization. All of the interviewees were in 

leadership positions and had insight into their organizations’ decision-making 

processes, including the establishment of new programs or the coordination of other 

humanitarian aid agencies.  

The interviewees provided diverse perspectives on their own information 

needs, as well as the design of health information systems in humanitarian 

emergencies. Participants’ perspectives converged on several broad themes, which are 

described below, however there was little consensus on the specific aspects of each of 



123 
 

these themes, such as descriptions of specific data collection systems or indicators, or 

the complexity required from different assessment tools for formulating health 

programs and interventions.  

A crosscutting theme in three of the interviews conducted in Haiti addressed the 

use of open source/open access data collection and analysis platforms for mapping the 

location of and resources available in health facilities. Because these were deployed 

only in Haiti and not in Sudan, and address various aspects of the above themes, the 

analysis of these issues is contained separately.  

Differences emerged among individuals concerning the role and usefulness of 

health service availability indicators and data; there was not a clear difference between 

interviewees in Haiti and Sudan. Participants’ perspectives reflected the broad themes 

that are described, below, and while there were differences, these were often subtle or 

nuanced, and not paradigmatically different.  

Because of the often very basic data that existed on the health system and the 

availability of health services, broad definitions are often applied that reflect the 

availability, rather than capacity or quality of health services. For example, the 

functionality of a health facility is reduced to either “functional” or “non-functional” 

meaning that it is either open (functional) or closed (non-functional), with very limited 

assessments of quality. 

Using Data for Decision Making 

Interviewees expressed considerable support for efforts to collect information 

on the availability of health services. Yet, their rationale for this support varied 

considerably depending on their roles. Those who worked most closely to service 
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delivery or patient care (n=4) expressed a desire for information that reflected the 

location and capacity of health facilities, largely to enable them to refer patients who 

required care that they were incapable of providing, and identified this information as a 

priority.  

“Start with big hospitals that I can send somebody [to] who is going to do die.” 

“We got many patients a day, they were on the floor, but also the number of patients was 

higher than the number of beds in total in the capital. But we had the information because 

they [the Health Cluster] were getting information from everywhere, how many beds were 

free, so it was not bad.” 

Interviewees with responsibility for the management of health programs (n=7) 

envisioned a theoretical use for gap analyses of the coverage of health services in order 

to identify weaknesses, which could then be used as evidence of a need for expanding 

their programs. However, few participants could identify such opportunities outside of 

acute emergencies. They identified the use of these data largely for the purpose of 

completing donor reports or requesting further funding for existing programs, because 

most programs were already operational and the agencies were frequently operating at 

their maximum capacity, with few plans to expand. 

“Before…collecting information to put in a proposal, we use this data, but not daily, not 

like weekly, no.” 

“But for [the database], again, I would say we are using [it] really for proposals.” 

Participants whose responsibilities included health system-level (n=10) 

coordination within countries or regions provided a broader perspective on data 

collection and usage with a linkage to coordination of other agencies and the rebuilding 
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of disrupted health systems. At this level, participants identified a need for detailed 

analysis, provided by readily available and comparable indicators.  

“We have the map that shows who's doing what where, then there's the other information 

that shows these are [internally displaced persons] camps because these are the most 

vulnerable - this is two or three camps in Darfur. So these would be the areas that we 

would focus on based on the density of the population and based on the number of 

partners in that area. Then for example there are areas that we know would be cutoff 

during the rainy season so again these are there on the map and we know that these are 

the partners that we need to fund so they can get their supplies in before the rainy season 

or they'll be cut off for 4, 5, 6 months.” 

Ultimately, interviewees did not frequently identify a strong evidence base (such 

as using an evidence based framework or systematically-collected data for gap 

analyses) upon which their programs were established. This was in part related to 

weaknesses in the evidence available concerning the availability of health services and 

the health system, but also to entrenched ways of doing things by international 

organizations that may rely on local knowledge or organization-specific data and 

information. Participants with responsibilities for the management of health programs 

identified a strong role for needs assessments in their programs; however, these were 

often conducted by the organization themselves, rather than relying on existing, or 

drawing from multiple, assessments.  

“I think this system lacks any sort of effective measure that would help any NGO kind of 

direct its activities, and in fact a lot of those decisions are made even before showing up in 

the country, so they're almost not even correlated with data.” 
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“We start with "are we working in that area? or is this a completely new area? Is this 

something that just popped out of nowhere?" When I say "we" I should say health actors. If 

there's a health actor working in that area, or not. If they are, what are they doing? 

What's their capacity? Are they exhausted? Are they not able to continue? Are they not 

able to do anything?” 

Collecting Health Systems Data 

Participants were clear that they favored data collection by on-site visits to 

health facilities conducted by knowledgeable assessors. They expressed skepticism of 

other methods that used more indirect methods, such as relying on secondary data 

sources or collecting data by phone or other means. It was also felt that particularly in a 

very fluid environment (such as the early stages of an emergency) that these data 

would require updating at regular intervals. Interviewees were supportive of a need to 

share basic information on their activities and programs as a part of data sharing for 

humanitarian coordination, though they also felt that by asking agencies to submit data 

about their own programs, this may introduce biases into the data. 

The participants expressed a need for the data collection and updating process 

to be conducted by content experts. This largely related to concerns of accuracy in the 

reporting of indicators, as well as the perceived burden to front-line staff (such as 

clinical or administrative staff) who are already often required to participate in 

multiple reporting systems. What was clear was that if reporting of activities was to be 

required from implementing partners or agencies in the field, useful information, data, 

and analysis had to be provided back to them. 
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Many participants viewed the responsibility for establishing and maintaining 

information systems as a shared responsibility between the WHO-led Health Cluster 

and the Ministry of Health. Many participants lamented the fact that many information 

systems established de novo during emergencies were owned by international staff or 

organizations who may have duplicated systems already in place and who may lack 

longer-term mandates to ensure the continuity of the information systems they 

develop.  

“Big turnover here… I would say that is already a problem in here, just speaking about 

institutional memory, or just knowing people, getting the contacts, getting the context, 

those kinds of things was already very difficult… If something like really particular has 

been missed out, I don't know. I can't tell.” 

“I would say that the systems that are in place at the moment are very insufficient. And 

there have been many systems that we could say were parallel... But these systems are, at 

the same time, very limited.” 

Participants were less clear as to the amount of data that could or should 

reasonably be collected at various stages of the emergency. While there was a desire for 

more information, there was uncertainty as to what would be a reasonable expectation 

to ask of responding agencies or of field assessment teams in terms of reporting on 

their activities, the services provided, and their outcomes. This ambivalence was 

reflected in conversations concerning both acute (Haiti) and protracted (Sudan) 

emergencies, with perspectives spanning a broad spectrum, from a desire for complex 

datasets to very basic ones. Many of the explanations for not wanting more data were 
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related to a perceived burden on staff who would be required to participate in data 

collection and reporting systems.  

“In the acute phase, you can't ask too much… Later on, you can do that. But, in the 

beginning, absolutely not. But then really only the information that you can get is what 

you really need now, that everybody needs. After that maybe there is more room.” 

“You would tend to think that the logical rational thing to do post-earthquake would be to 

collect those basic information that you need, right? That's not precisely what was done, 

it's kind of what was done, but a bit more because there was also a drive to like ‘well, 

while we're at it there's so many other things that we need to collect’ and that's how you 

end up with this ridiculous, long survey, you know, when really that information is at best, 

you know, kind of useful, at worst irrelevant.” 

At the same time, several participants wanted more specific data than what was 

available in current databases to guide programs.  

“…for example, [the database] shows yes there is [emergency obstetric care] services or 

there is a lab, but when you go there lab has nothing to do, they have no reagents, nothing. 

[The database] shows theoretically, sometimes, what we have in the areas, but sometimes 

[it is] not showing the real situation.” 

Data Analysis 

There were differing perspectives on what kinds of analyses were most useful 

and how they should be presented. Assessments of access to and coverage of health 

services was of particular importance, though this information was rarely available and 

interviewees provided inconsistent assessments of these measures within both 

countries, ranging from views that access to health services was very good to very poor 
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within the same regions. It became obvious that while there were many opinions on the 

accessibility and coverage of health services, these were largely anecdotal and 

unsupported by empirical evidence, which in turn resulted in inconsistent conclusions.  

“There the ministry of health was very much good in saying OK there are problems, maybe 

health NGOs are absorbing some of the staff from hospitals, but at the end of the day 

what's happening now soon after the earthquake is an historical change because in the 

history of the country, the people of Haiti they never had such access to healthcare 

before… I really don't believe we destroyed the system. We helped a recognition of the 

weakness of the system to emerge, then we were substituting. But if you tell me that we 

should go back to what was the system before the earthquake, so I prefer to destroy it and 

do something new.” 

“…if you imagine, today we are only a few NGOs providing free care. Yes, people had more 

access during the emergency than before and then now. That's also a big problem, people 

here they don't have access to health [services] at all.” 

These quotes highlight the fact that the density of providers delivering 

healthcare and access to these services fluctuated significantly during and after the 

earthquake. Given these changes, in absence of analyses of health service availability 

data, it is nearly impossible to accurately gauge whether access and coverage are 

sufficient, or not, as shown by the uncertainty in responses from participants.  

Measuring gaps in coverage and access to health services was viewed as being a 

potentially significant form of analysis by most interviewees that should be linked to 

coordination or response functions. However, concerns were raised that while 

considerable amounts of input data were frequently collected (such as the location of 
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health facilities and the services provided), there were rarely any measures of quality 

or sufficiency to determine whether these inputs were adequate or effective. 

Furthermore, the quality of the data available were often viewed as being limiting 

factors in the ability to establish estimates of coverage or access.  

“They have to provide us with a narrative. Because usually in our reports, for example, we 

write [that] 60% of the population are covered with primary health care, irrespective of 

the quality. Because we don't know these facilities are really providing the best care, or 

providing it with the right quality that we are calling for.” 

“To measure access or coverage you would have to have much better data than is 

currently available on like the most fundamental basic thing which is the location of 

health facilities… So, months ago, back when I believed in the quality of data that was 

produced, I did an access… analysis and I was getting all fancy and doing like network 

analyses and it was beautiful, but the data were so bad that I mean it's really worthless.” 

Information management 

A recurring concern expressed by interviewees was that data and information 

were not always easily retrievable, and when they were, the data were rarely available 

in a format that allowed them to be analyzed or compared for accuracy or validity.  The 

absence of the availability of databases and poor access to raw datasets were significant 

frustrations for many interviewees and also added to skepticism of the quality of the 

aggregated data provided. This often limited participants’ ability to conduct analyses of 

relevance to their programs, and also resulted in a lack of clarity surrounding data 

ownership and sharing. The resultant effect of the absence of reliable data and 

consistent analysis was the perception that large volumes of information were being 
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collected, with significant financial and time expenditures that yielded little practical 

insight into field operations. 

“With that, we cannot look at the database, it's the information that was given. It cannot 

tell us how many NGOs there are, how many doctors there are, where they are working, 

etcetera… The [database], for me, is an urban legend.” 

“Very little of it is freely available, very little of it is useful, next to nothing of it is cross-

queriable, next to nothing of it has a geographic component that makes it usable with 

other sources of information. But so much information has been collected here.” 

In Haiti, where a large amount of data were produced, the use of databases was 

sometimes clandestine, rather than openly available, which limited the ability of 

analysts to share and query them.  

“And to be honest, this - I don't actually have the database, they gave me a copy of the 

report and I retyped it line by line because I needed it. And that's an absurd way to go 

about data sharing. Like, it's... That's the general state of how people feel about sharing 

data here. And I've gotten to the point where... Fabulous! I will be more than happy to 

retype that report because otherwise you just never will get data” 

Managing Uncertainty 

There was considerable skepticism among interviewees as to the accuracy and 

reliability of the health systems data that were frequently available. While participants 

were cautious of the data, many were aware of the limitations of data collection, in 

general, in crisis settings and cautiously selected what they felt best represented the 

situation on the ground, and supplemented it with their own assessment data or 

knowledge. There was a strong desire to institute validity checks to compensate for 
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uncertainty and known or perceived errors in the health systems data that was being 

distributed, but also to update data that had been collected previously and was known 

to be inaccurate or outdated, yet still used.  

“…there was a database - I think it was, you could access it through the internet, it was in 

Washington - from a survey made 2003 or 2004 and it contained thousands of health 

facilities throughout the country, but at that time it was outdated and most of these 

health facilities had no capacities. So it was completely inaccurate for organizations 

working on the ground.”  

Participants in both countries were not only skeptical of the available data, but 

could cite specific examples of errors in data or information that were available.  To 

manage this uncertainty, participants expressed a strong need for active validation and 

confirmation of data that were available. A recurrent theme was that data should be 

collected from primary sources through on-site visits, rather than through secondary 

sources, whenever feasible. This had particular salience in settings where temporary 

field hospitals may have been established, which by their nature are temporary 

substitutes for a disrupted health system, and not permanent structures. Without an 

active surveillance system, it became difficult to determine which temporary facilities 

were still active, and which were closed.  

“I think that even teams who are supposed to be hitting the pavement… they have trouble 

deleting closed sites out of it because they try to get someone on the phone to verify 

whether the site is still functioning, and if the site is not still functioning, you will never get 

someone on the phone. So, that's one where they're supposed to have an active data 

gathering force, but like, this doesn't do it, either. Like, you literally have to go look at that 
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site, so you have to know where it was to begin with and that can be tricky, you have to go 

look at that site and ask around.” 

Ideal Health Information System for Monitoring the Availability of Health 

Services 

Interviewees expressed a range of perspectives on how data collection systems 

could be refined to be more suitable for guiding decision-making in the field, which 

overlapped broadly with issues of regulation and the coordination of humanitarian 

agencies during emergencies.  

“What I probably would do in any case is I would focus immediately on information. 

Information gathering and dissemination. I think that that's really - I would get two or 

three people just to do that. Register people that are coming in, make it known that there 

is somebody coordinating this, get it all together, [send] it out.” 

What most participants desired was consistency in the ways that data were 

collected, so as to allow datasets to be queryable, linked, and comparable with other 

types of data (such as population figures). Interviewees were also clear that they 

wished to have one source for all population health and health systems information, 

and for the data collection process to be as consistent as possible. While service 

availability data were of importance, so too were basic administrative functions, such 

as financing and ownership of the health facilities and the details of available health 

human resources.  

“The system needs to be capable of telling me how many doctors there are, how many of 

them are specialists, how much of the services are contracted, etc. To know this, you need 
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to have a system that continues to register.  All of the administrative processes must be 

obliged to make reference to this system, and that does not exist.” 

When data were synthesized and analyzed, there was a desire to have this 

information presented in ways that were immediately usable and recognizable, such as 

in figures and maps, with datasets to accompany them. Participants recognized that the 

kind of data collected was complex, but desired this information to be synthesized into 

formats that were easily usable. The desire for complex forms of data collection and 

data analysis was tempered by the realities of the context in which data were being 

collected and the limitations imposed by logistics, insecurity, and other constraints.  

“you run into a very simple problem which is that at the end of the day you can have a nice 

website, you can have all resources you want at the central level, if the person at the very 

bottom of the chain doesn't have the incentive or quite frankly the capacity, the physical 

capacity to make that data updated, I mean, it's as far as you'll get.” 

Open and Crowdsourced Data 

In Haiti, many interviewees were familiar with efforts to collect information on 

the location of health facilities using open platforms and crowdsourced approaches 

such as OpenStreetMaps (OSM). The interviewees expressed both support and 

skepticism of this approach for collecting different kinds of data. The benefits and risks 

of using an open or crowdsourced approach to data collection were identified by 

different interviewees, and included an appreciation of the fact that open data could be 

collected quickly, did not require specialized technical expertise for basic data 

collection (such as the location of a hospital), and could be shared easily.   
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“People want a system that's online and everyone's going to be able to be able to 

contribute to, and so I mean, I don't advocate anyone building their government strategy 

based on you know whatever someone's written on Wikipedia or added to OpenStreetMap, 

but I mean if you can download data, check it, and say yeah that seems about right, and 

then compare it to your old data you'll probably find new information.” 

It was, however, unclear how participants envisioned utilizing these data as part 

of a rigorous assessment strategy to collect complex data concerning health facilities, 

their capacities, and gaps within the system. Rather, open, crowdsourced platforms 

were regarded more as a potential starting point for data collection as opposed to a 

final product or catch-all solution to information management.  

Discussion 

While structured, common needs assessments are becoming the accepted 

standard of practice within the humanitarian assistance community, (3) we believe that 

this is the first study to critically evaluate how health systems data are used and viewed 

by those with responsibilities for coordinating and delivering health programs in the 

field during major emergencies.  

Despite a growing desire for humanitarian assistance to be evidence-based and 

guided by rigorously collected field data, this may not always be feasible. The urgency 

and necessity of service delivery takes precedence over the establishment of 

information systems, (14) resulting in field epidemiologic surveys that are of poor 

quality, (15) information being released in the initial stages of an emergency of 

questionable quality, (16,17) and services being delivered in absence of an overall 

coordinating mechanism. (18)  
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The participants in this study placed a clear value on the existence of health 

systems data to guide program delivery and development, though the rationale for 

wanting this information varied based on the interviewee’s role in delivering or 

coordinating health services. The most basic use of health systems data concerned the 

delivery of clinical services, where interviewees needed to know where to refer 

patients requiring more complex care than they could offer. This represents a basic use 

of information that could also reasonably be assumed to be of value to patients 

themselves who need to know where to seek appropriate care.  

More complex patterns of health systems data utilization emerged among 

interviewees with responsibilities for coordinating the delivery of health services in 

more senior leadership roles. At this level, interviewees noted the need for both the 

same basic geographical information as those on the frontline of service delivery, but 

also for more nuanced needs assessment data to estimate gaps in the coverage of health 

services.  

The interviews in this study revealed that although participants placed value in 

data and information on the functionality of health systems, the systematic use of this 

information within program delivery appears optimistic, but not currently grounded in 

reality for most participants. At a coordination level, several participants were able to 

cite specific examples of how health systems data linked to geographic information 

informed more enhanced situational analysis based on population movements or 

climatologic information. However, within aid agencies, the most frequently cited use of 

this information was in writing reports or requests to donors. This was most likely due 

to the timing of the interviews, which took place outside of the acute phase of an 
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emergency, and when most programs were several years into their operation. As such, 

these programs were often more static than dynamic in their growth, had set mandates 

and programmatic goals for the coming years, and were not seeking to expand their 

services.  

Even when gaps in health services are identified, this has not, in the past, been a 

positive predictor of the scaling up of humanitarian assistance. During the Horn of 

Africa famine in 2011, for example, famine early warning systems identified a looming 

disaster in the months leading up to the declaration of famine, yet this resulted in only a 

modest response. (19) Thus, while there is a clear desire for humanitarian assistance to 

be predicated on identified needs, our finding that this process is less than linear is not 

surprising.  

The participants from interviews in Haiti, in particular, noted that data were 

frequently being collected, but expressed serious concerns regarding access to this 

data. Data availability has been a longstanding challenge within the humanitarian 

assistance community, where reports of assessments or the raw data, are frequently 

held by agencies rather than widely shared. (20) We found that participants felt that 

agencies may be willing to share reports and assessments if directly asked, but that a 

recurrent concern was the lack of a central repository for managing this information in-

country, and a lack of access to original datasets rather than analyzed reports. In 

absence of this, interviewees were often vaguely aware of reports or assessments, yet 

were unsure where or how to obtain them. Given that an information sharing platform 

with country-specific capabilities (ReliefWeb) does exist, it is unclear why this was not 

being utilized for precisely this purpose.  
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A clear example of discordant perceptions of important health systems metrics 

lies in interviewees’ perceptions of access to health services in Haiti, where 

considerable debate has emerged regarding whether the impact of humanitarian 

assistance following the 2010 earthquake strengthened or weakened the health system. 

(21,22) Participants provided assessments of access to health services that ranged from 

very positive to very poor, with little evidence to suggest either was accurate. While the 

answer to the question of access is undoubtedly complex, it suggests that structured, 

timely, and rigorously collected assessments of important health systems metrics are 

important for a coordinated response among different agencies.  

Our interviews show that under these circumstances, it is clear that to establish 

effective health systems information management practices, comprehensiveness must 

give way to brevity, in favor of data collection that is useful, accurate, and operationally 

relevant for those coordinating and delivering health services. (23) Basic information 

such as who is where, doing what, becomes the foundation from which more precise, 

granular data ought to evolve to generate useful analysis such as assessing the coverage 

of different health services. Ensuring that these basic data are collected and available 

for aid agencies on the ground is essential, something which participants in this study 

highlighted as often lacking. Managing this uncertainty was a recurrent theme in the 

interviews, as was considerable skepticism concerning the validity and accuracy of 

information collected.  

Participants in this study identified several important characteristics of health 

systems information collection, dissemination, and use that are of importance to the 

future deployment of assessment tools and information platforms for data sharing in 
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crisis settings. Three essential components of an effective system for monitoring the 

availability and functionality of disrupted health systems in emergencies emerged from 

the interviews conducted for this study: (1) Reliable and pragmatic indicators that 

assess core functions and services within health systems; (2) Appropriate data 

collection methods to ensure that data include as many points of service delivery as 

possible; and (3) Platforms for data sharing to enable the use and validation of collected 

data within the humanitarian community.  

We found that participants had significant concerns with regard to the quality, 

comparability, use, and relevance of health systems data in both Haiti and Sudan. Some 

of these concerns arise as a result of working within complex humanitarian 

emergencies, where data collection efforts may be hampered and end-users of 

information are in a position of “making (rough) sense of (shaky) data”. (24) While data 

validation is an important aspect of any surveillance system, so too is an understanding 

of the limitations of data collection, which can be impacted by insecurity and rapidly 

changing situations, which are also important factors in restricting the implementation 

of public health interventions. (25)  

When raw datasets were available to participants, there were concerns of their 

utility, owing to inconsistencies in reporting or categorizations of data, and the 

collection of data that were not viewed as useful. Interviewees highlighted issues such 

as inconsistent reporting of address hierarchies or GPS coordinates, the collection of 

highly specific data (such as the number of stethoscopes) rather than more general 

service provision data, and indicators that could easily be misinterpreted (such as one 

indicator for “Basic Emergency Obstetric Care” in absence of the separate 
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corresponding signal functions). Standardizing the reporting format, the indicators 

used, and explicitly denoting the criteria that must be met to satisfy their inclusion can 

address many of these concerns.  

Participants offered unclear perspectives on the success and challenges of using 

crowdsourced and open data platforms for collecting health facilities data in Haiti. 

While there are clearly advantages to this approach, it appears unreasonable to assume 

that crowdsourcing health facilities data collection would produce reliable results at 

the level of service provision or capacity assessments. A potential suitable use for this 

information may be in the collection of geographic information on the location of 

existing health facilities and new field hospitals, which should serve as a guide for more 

in-depth assessments by technical experts. Such an approach would still align with 

current calls to build capacity for specialized field assessment teams to ensure 

methodological rigor in public health data collection, while capitalizing on the 

successes of mapping initiatives that are underway. (26,27) 

Conclusions 

This study identified a clear need for a structured, predictable approach to the 

collection of health systems data during major humanitarian emergencies. Interviewees 

highlighted the role of this information in coordinating humanitarian assistance, 

delivering clinical care to crisis-affected populations, and rebuilding health systems.  

The participants in this study highlighted the strengths and weaknesses of 

various approaches for collecting relevant information on the availability and capacity 

of health services under difficult circumstances. There was a clear desire for 

information to be collected using on-site assessments by competent assessors as a 
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means of increasing the validity of the data, however this was tempered by an 

understanding of the potential logistical limitations to this approach in crisis settings.  

Future development of validated tools and methods for assessing the 

availability, functionality, and capacity of health resources and services must focus on 

ensuring comprehensive and predictable systems that begin to collect data at the outset 

of crisis response and to share the results, including datasets. Rather than utilizing 

separate methodologies or assessments throughout the emergency, early recovery, and 

rebuilding phases, a preferable approach would include a common dataset whose 

complexity evolves throughout these phases. To meet this need, practitioners and 

researchers will require consensus on useful health systems frameworks that have 

application in sudden onset disasters and complex humanitarian emergencies.  
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Chapter 5 – Conclusion 
 
Abstract: 

This chapter summarizes the results of the thesis, and discusses them in relation to 

each of the research questions established in Chapter 1. This chapter provides an 

overview of the results, and makes recommendations for future areas of research and 

practice with regard to the application of the results of this study.  
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Introduction 

This conclusion summarizes the primary findings of the research conducted for this 

dissertation. The findings are organized around the primary research questions 

contained in the introduction, coupled with a discussion of how they contribute to 

current initiatives to reform the humanitarian health assistance infrastructure, and to 

population health, more broadly. This chapter concludes with a discussion of the 

strengths and limitations of this dissertation and recommendations for research and 

practice that extend from the findings.  

Objective One – What methods, indicators and benchmarks are currently used by 
Health Cluster lead agencies during acute and protracted humanitarian crises to 
assess health services and resources availability? 

 This dissertation provides empirical evidence of the need to establish global 

standards and practices for the collection of health systems data during humanitarian 

emergencies. In conducting field-based research in Haiti and Sudan, a large number of 

different assessment tools and databases were uncovered. Each of these assessments 

were developed with similar objectives of mapping the location, functionality, and 

capacity of health facilities within disrupted health systems, yet utilized different and 

often incomplete methods and indicators to achieve this.  

 The results of the analysis of the included assessment tools revealed 

considerable variation in the kinds of data that were collected, ranging from very basic 

assessments that included only some indication of whether the facility was functional 

or not, to very specific assessments including detailed indicators such as the number of 

adult and pediatric ventilators present. This variation was only present in Haiti, where 

groups outside of the Health Cluster’s coordinating purview created most of the tools 
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included in this study, many of whom were information technology experts, rather than 

health system experts. The influence of this expertise had varying impacts: on the one 

hand, a number of innovative information management platforms were developed 

which may have benefits for future emergencies; at the same time, however, the data 

they collected did not address many of the priority areas for health systems in 

emergencies and likely had a minimal impact on humanitarian coordination or 

response.     

 Early on in the Haiti earthquake response, external health organizations with 

expertise in disaster and refugee health, such as the United States’ Centers for Disease 

Control and Prevention (CDC), implemented communicable disease surveillance 

systems, including a sentinel surveillance system to provide early warning and 

response capacities throughout the country. (1,2) While there were databases of health 

facilities that were released by the United States Department of Health and Human 

Services (DHHS) and the Pan-American Health Organization (PAHO), much of the data 

that were available came from the United States Agency for International Development-

funded Service Provision Assessments conducted in the decade prior to the earthquake, 

with only some post-earthquake updates being included. When data were being 

updated, these lists were compiled by members of a health facility mapping taskforce 

that was led by geographic information specialists from the United States Forestry 

Service, and not by health system experts, limiting the data almost exclusively to 

geographic, rather than service provision, data and with no clear distinctions in the 

dataset as to what were new, or old, data.  
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 A detailed review of pertinent documents from Haiti, including Health Cluster 

Bulletins, Consolidated Appeals Process (CAP) reports, and other situation updates 

released by PAHO, revealed no indication that any detailed analysis of health facilities 

data from any of the assessments had taken place. There were no indications of 

attempts to calculate standard measures of coverage of health services, nor use of the 

recommended Health Cluster indicators of health resources availability. None of the 

interviews conducted for this study revealed any new information to suggest that these 

analyses had taken place.  

 Conversely, in Sudan, a relatively organized system of information management 

was located. The Health Resources Availability Mapping System (HeRAMS) developed 

and used in the Darfur states provides a structured evaluation of the health services 

available in health facilities run by non-governmental organizations (NGOs), United 

Nations agencies, and by the Sudanese Ministry of Health (SMoH). The system is guided 

by a conceptual framework, and deployed by a central team in Khartoum and the World 

Health Organization field offices in collaboration with the SMoH in the Darfur states.  

 The approach adopted in both countries provides some potential explanation for 

the organization seen in Sudan and the diversity of approaches seen in Haiti. In Haiti, 

the systems for collecting these data were disorganized, often lacked a guiding 

structure or framework to contextualize the data collection, and were conducted by 

several different groups, often with little input from the Ministère de la Santé et de la 

Population (MSPP) – the Haitian ministry of health. In Sudan, data collection was much 

more streamlined and coordinated by the WHO country office and the SMoH, with buy-

in from the NGOs operating in the country. However, independent comparisons of these 
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two countries and approaches neglects the broader contexts of the environments in 

which these systems are being deployed: the earthquake in Haiti resulted in a sudden, 

massive disruption to the health system including large losses sustained by the MSPP; 

in Sudan, the crisis has been protracted over the course of nearly a decade, allowing for 

a considerably longer amount of time with which to develop and refine assessment 

tools.  

 Collectively, both country examples provide reason to be optimistic of the 

potential to collect and use health systems data in emergencies. While the Haiti 

example was - as one key informant and other authors have described it - “cacophonic”, 

the plurality of attempts at collecting health facilities data demonstrate that conducting 

facility-based assessments is technically feasible even in acute crises. What is critically 

needed is leadership within humanitarian coordination functions to ensure that these 

data are collected in such a way so as to correspond with the information needs of 

those coordinating the response and those on the ground providing services. The work 

from this thesis provides a basic framework for doing this, however agreement is 

needed to correspond to a minimum dataset for health facility assessments in 

emergencies. (3) 

Objective two – What overlap exists among health resource and service 
availability assessment tools currently in use at the Cluster level and how do 
these align with the suggested Global Health Cluster core indicators and essential 
services/packages in the HeRAMS framework? 

 
 The results of this study reveal several important features of health systems 

assessments that must be viewed in the context of a plurality of tools developed during 

recent emergencies, only one of which (HeRAMS) contained any explicit adherence to a 
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conceptual framework. Most of the included assessments from Haiti contained 

reference to basic descriptors and identifying features of health facilities such as their 

location, ownership, and some assessment of the services provided, however with the 

exception of the HeRAMS system used in Sudan, few of the tools provided 

comprehensive information on the relevant health system building blocks or 

information corresponding to the Sphere standards, nor would they have been capable 

of providing the data necessary to calculate the Global Health Cluster core indicators.  

 The original framing of this question in the development of the thesis research 

proposal was problematic in that it assumed that the HeRAMS framework could be 

used to assess the comprehensiveness of different health facility assessments in 

emergencies. In practice, although HeRAMS is the recommended assessment tool for 

collecting information on the availability of health resources and services in 

emergencies by the World Health Organization, (4) there have been no evaluations of 

this tool or its comprehensiveness prior to this thesis, which proved problematic for 

using it as a model given the need for frameworks to be evidence-, rather than opinion, 

based.  

 To address this lack of available frameworks, a systematic review of health 

facility assessment tools was conducted, forming the first manuscript of this thesis. In 

conducting this systematic review, a comprehensive framework was developed, 

matching common assessment domains from the included assessment tools to relevant 

health system building blocks. This framework was then used as an analytic tool for 

comparing the quality and comprehensiveness of the assessments collected in Haiti and 
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Sudan, along with the Global Health Cluster benchmarks and indicators and a coding 

scheme developed to correspond to the Sphere standards.  

  In the evaluation of the assessment tools from Haiti and Sudan, it became clear 

that a comparison of individual indicators would be impossible given the discrepancies 

in how different health services and other functions were evaluated. Rather than 

conduct an individual indicator comparison, the indicators were coded using the health 

facilities assessment framework created in the first manuscript, and then reduced into 

the appropriate health system building blocks. This framework was included, along 

with the Health Cluster core indicators and the Sphere standards, into an evaluation 

matrix to assess the quality and comprehensiveness of the included assessment tools.  

 The results revealed an inconsistent picture of the comprehensiveness of health 

facility assessments in Haiti, and a favourable assessment of the HeRAMS system in 

Sudan. In Haiti, several of the assessments contained only minimal data, which upon 

evaluation did not represent the breadth or complexity of each of the health systems 

building blocks or processes, nor the priority areas identified in the Sphere standards. 

Furthermore, with the data that were available, the median number of Global Health 

Cluster indicators that could be calculated was only two, representing significant 

weaknesses in the data.  

 Given the failures in information management during the response to the 2010 

earthquake, these results are not particularly surprising. The earthquake response was 

characterized by a lack of reliable information management within the Health Cluster, 

which has been the subject of considerable scrutiny. (5) Moreover, the inability to 

effectively monitor the presence and functions of many humanitarian health agencies 
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has major implications for ensuring the quality and accountability of these agencies 

operating in the field. 

 In Sudan, this evaluation of the HeRAMS system provides the first evidence to 

support its use in the field. The results of this analysis revealed that the system collects 

data on most of the health systems building blocks, provides the necessary data for 

calculating all but two of the Health Cluster core indicators, and collects data for 

monitoring all but one of the Sphere health standards. These results support the use of 

this tool as a potentially viable alternative or supplement to health information systems 

in emergencies settings, particularly in areas where similar data collection tools do not 

exist. For those areas where gaps in the indicators do exist, these are relatively easily-

solvable problems: the addition of a handful of indicators and some additional forms of 

analysis.  

Objective three – What data and indicators should be included in a minimum 
dataset for health services assessment and reporting? Can this be implemented at 
a global and country level? 

 The development of minimum operational datasets has been proposed for 

ensuring that important public health information is collected during emergencies. (3) 

While minimum standards for certain kinds of public health data have been established, 

this is not true for virtually all health systems data collection in humanitarian 

emergencies.  

 This thesis provides a framework for organizing health facilities assessment 

data, which could be applicable in the development of information systems in 

emergencies. The evaluation of HeRAMS in Sudan reveals that the HeRAMS assessment 

framework(6) corresponds with the domains included in the system, which was viewed 
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favorably by the key informants included in this study. This suggests that information 

needs correspond to more than just the location and operational status of a health 

facility, but rather more nuanced information concerning the services provided, the 

human resources available, and the capacity of the facility to provide care, among 

others.  

 The comprehensiveness of the indicators that should be included in these 

assessments was unclear, based on the results of interviews conducted with key 

informants and the review of the assessment tools. The results of the interviews 

conducted in both Haiti and Sudan revealed that key informants desired information on 

the organization of the health system, including the location, capacities, and services 

available in health facilities in emergencies. However, particularly in Sudan, the degree 

of specificity that key informants desired in these indicators was unclear, with some 

interviewees requesting more detailed information and others being satisfied with 

more general service provision data.  

 Existing evidence suggests that there is a need to clearly define the components 

of health services when conducting assessments, to ensure that the data capture the 

realities of the processes and capacities available within health systems. For example, a 

recent study evaluating the availability of emergency obstetric care in Kenya found that 

a significant gap existed between the theoretical coverage (reported using grouped 

indicators or broad assessment questions) of these services and the reality on the 

ground. (7) This suggests that assessment questions may be misinterpreted (both 

deliberately, or unintentionally), a challenge that the authors determine should be 

corrected by requiring direct inspection, rather than self-reporting to reduce 
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uncertainty and variability “…this provides a distinction between how a facility is 

supposed to function and the reality.” Similar challenges were revealed in interviews 

with key informants for this project, who could often identify erroneous data at the 

level of facilities classified as providing broad kinds of services (surgery, 

comprehensive emergency obstetric care, etc.), which may benefit from direct 

inspection by trained evaluators in order to provide greater clarity in the classification. 

While key informants themselves failed to see value in obtaining more granular data, 

the sum of this granularity may result in more precise aggregate classifications, which 

interviewees identified as requiring greater accuracy. In essence, interviewees wanted 

more precise information with less data – which is potentially unattainable.  

 Additionally, determining the kinds of data and indicators that should be 

included in minimum datasets for monitoring the availability of health services is 

highly dependent on the stage of the emergency, which dictates both how much and 

what kinds of data can be collected in different contexts, as well as what kinds of 

information are of operational value to those on the ground. This project identified 

several different kinds of datasets from different operational periods of disaster 

response, including basic datasets from the initial days of the Haiti earthquake 

response, and comprehensive databases of health facilities compiled over years in the 

Darfur region of Sudan. The analysis of these databases is conducted assuming that 

each dataset is discrete in its scope and timeframe, and indeed they are; However, as a 

model, what is needed is an evolving dataset that begins by identifying fundamental 

information needs of responders at the outset of an emergency, which is subsequently 

refined to become more complex as the emergency stabilizes and recovery begins.  
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 In practice, this model does not exist, however the tools for building it do. For 

example, the initial stages of emergency response are highly fluid: the scope of the 

emergency is often unknown, the functionality of the health system decreases abruptly 

due to disruptions in any or all of its fundamental building blocks, and the burden of 

disease increases sharply. Assessing the needs and capacities within this disruption is 

complex, and both are likely to change frequently due to the fluidity of the situation. For 

this reason, recent developments in conducting initial rapid assessments recommend 

against conducting purely quantitative assessments, in favour of more qualitative 

approaches during the initial stages of an emergency, as identified by the Multi-Cluster 

Initial Rapid Assessment (MiRA), which recommends the initial use of baseline 

quantitative data over primary data collection for the same reason. (8) 

 The MiRA is guided by an organizing framework that gradually evolves the 

complexity of the primary data collected throughout the course of the emergency 

response. The framework emphasizes the need for data to exist in a continuum, rather 

than as discrete approaches, inclusive of both common operational information (such 

as assessments of the scope of the emergency, previous disaster information, etc.), as 

well as sectoral assessments from each of the Clusters.  

 This model provides a potential framework for guiding assessments of disrupted 

health systems, including health facilities assessments. For example, theoretically the 

inclusion of preliminary data, such as the location and operational status of health 

facilities (perhaps the only information available in the first few days) should establish 

the foundation upon which more complex data can be built in the following days, 

weeks, and months. Following the identification and location of functioning facilities, 



157 
 

basic assessments of packages of services could be integrated to provide initial 

assessments of coverage. As the situation stabilizes, more granular data on these 

packages of health services could then be added, providing more precise data on the 

capacities and weaknesses within the health system. Conceivably, the tools to achieve 

this evolution already exist, including using the MiRA during the initial stages of the 

emergency, followed by the application of HeRAMS to provide initial assessments of 

health services availability in an emergent but stable environment, followed by the use 

of one of the more comprehensive tools identified in the first manuscript during the 

recovery stages. Conceptually, these assessment tools have linear linkages at different 

stages of emergency response, however in practice their integration requires some 

innovation to ensure technical interoperability.  

Objective four – What are the opportunities for, and barriers to, integrating data 
from existing health services assessment tools into the Health Cluster 
Information Management Framework at the country and global levels? 

 
 A fundamental problem with health information systems created for 

emergencies is that they are often duplicative of information systems that may already 

be present in the affected countries. (9) Virtually all countries have some form of health 

information system in place to collect vital statistics, and the presence of communicable 

disease. Such systems are, in fact, a requirement under the International Health 

Regulations (IHRs). (10) However, the quality of these information systems in 

developing countries is often poor, which limits the usefulness of the included data and 

presents a major challenge for decision-making as well as for adequately detecting and 

responding to major public health threats. (11)  
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 As this thesis has shown, there are a large number of tools in use to collect data 

on the functionality and capacity of the health system through health facility 

assessments. These assessment tools often do not directly measure the same aspects of 

health service delivery, nor do they use common indicators when they do; thus, the 

interoperability of these assessments and the comparability of the data they generate is 

questionable. Integrating the raw data generated from all of these assessments into one 

platform or framework would, therefore, undoubtedly be a challenge.  

 In countries where an existing system for monitoring the availability of health 

services and health facilities already exists, these data are generally collected 

infrequently as a static dataset, often only every five or more years. (12) Thus, the data 

may be obsolete anyhow, but are certainly of questionable relevance in the face of a 

major emergency that severely disrupts the functioning of the health system. As an 

intermediary between existing information systems or detailed databases of facilities 

assessments and the conduct of similarly detailed assessments during the recovery, a 

temporary substitute is often necessary, capable of capturing data on the health system 

that can be routinely updated in accordance with a changing landscape of healthcare 

providers. This thesis has shown that one such option may be available for this purpose 

– HeRAMS – however, it remains unclear how effectively this could be integrated into 

an existing information management system as a temporary substitute during a 

sudden-onset emergency. To rapidly implement a system such as this would require 

the rapid mobilization of a team of experts with familiarity in the system, the ability to 

rapidly deploy technical resources such as data collection tools, computers, and 
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mapping capabilities, and the availability of data collectors on the ground to populate 

the database.  

  In addition to the multiplicity of tools in use, several other important barriers 

exist that may limit the integration of relevant health systems data into information 

management processes. Health data have important implications beyond the 

management of an emergency response, including gauging the scope of a humanitarian 

catastrophe, and providing important scientific testimony of past events. (13) When 

public health data may document systematic deprivation or human rights abuses 

perpetrated by both state and non-state actors, either may have an interest in limiting 

the collection of these data in order to protect their own interests. (14) Many aid 

agencies collect data that is of value for programmatic use without disclosing it for fear 

of reprisals, the erosion of their neutrality, or the safety of those who contribute to the 

data collection as key informants or researchers. (15) Thus, while the imposition of 

restrictive measures by state and non-state actors has important implications for 

collecting data on the ground, it often does not outright stop it.  

 The collection of data can also be affected by generalized insecurity (e.g. active 

fighting), which may limit the ability to conduct surveys and assessments. This is a 

known limitation of field epidemiologic surveys in emergencies, and is a reality that 

must be contended with.  

 The resultant effect of these limitations is that the integration of important 

public health data into information management processes is rarely straightforward. As 

highlighted by key informants in this study, data are often incomplete, potentially 
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inaccurate or unclear, and difficult to locate. The World Health Organization describes 

this process as “making (rough) sense of (shaky) data”. (16) 

 This study found no absolute barriers to integrating data from health services 

availability assessments into information management or humanitarian coordination 

functions. Rather, the results of this study indicate that conducting these assessments is 

technically feasible, albeit with several important limitations. Most importantly, the 

transfer of existing data and information to coordinating bodies at the onset of a major 

emergency response is an invaluable process. Duplicating and recollecting data that 

may already exist is time consuming, wasteful, and often requires the mobilization of 

financial and logistical resources that may detract from other operational priorities. 

Given that the various assessment tools located in non-emergency settings collect data 

that are very different and often offer an incomplete assessment of an overall health 

system, there is a clear need for health systems assessment experts with insight into 

the nuances of these tools to be integrated into humanitarian coordination structures. 

Utilizing existing baseline data is a key component of all needs assessment processes, 

and needs to be encouraged as a starting point in disrupted health systems. (17) 

 The multiplicity of assessments located in Haiti reveals precisely the failure of 

this system and information management process to function effectively by not clearly 

establishing which data existed, which were missing, and prioritizing which 

assessments were to be conducted. In this case, the barriers to integrating data into 

decision-making were not due to a lack of technical abilities, but rather an absence of 

an effective information management structure within the coordinating bodies. Despite 

the large amounts of data produced, this study found no evidence that the large amount 
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of data collected on the location and functionality of health facilities was ever used to 

form empirical estimates of the coverage or adequacy of health services, suggesting a 

major weakness not only with the tools, but also with the coordinating systems.  

 In summary, there are more opportunities than barriers to using health systems 

data to coordinate the humanitarian health response to major emergencies. These data 

are being collected before, during, and after major emergencies and can play a strong 

role in establishing a coordinated rebuilding of disrupted health systems. While a lack 

of clarity on the precise methods used to collect these data is a major concern, this can 

potentially be mitigated through the deployment of competent and knowledgeable field 

staff with experience in health systems in humanitarian emergencies.  

Relevance to Humanitarian Reform 

 This thesis work has implications for current initiatives underway to enhance 

the coordination and registration of foreign medical teams (FMTs) during sudden onset 

disasters. Following the 2010 Haiti earthquake and other recent emergencies, the 

World Health Organization identified several major concerns with regard to the clinical 

competencies and practices of some of the FMTs that responded and provided medical 

care. In December of 2010, the World Health Organization and the Pan-American 

Health Organization convened a stakeholders meeting in Havana, Cuba to establish a 

working group to develop minimum standards for medical teams and health facilities 

during humanitarian emergencies. (18) Several mechanisms were included in reports 

outlining the approach to be adopted as a result of this meeting, including guidelines for 

the deployment of FMTs in emergency settings; assessing the nature of health services 

offered and available by FMTs and in health facilities in emergencies; the establishment 
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of an international registration system for FMTs, including their capabilities and 

capacities as evaluated using a standardized template based from HeRAMS; and an 

emphasis that the role of FMTs is to support and reinforce the national health care 

system, rather than replace it.  

 This thesis contributes to this work most directly by providing validation of the 

comprehensiveness of the HeRAMS checklist of health services, which has been 

proposed as one part of an organizing framework for pre-screening FMTs prior to an 

emergency. Additionally, this thesis provides clarity on the implementation of 

assessment tools for use in future emergencies and the information needs of 

operational agencies with regard to the availability of health services. In short, the 

results indicate that it is technically feasible to collect this information and it is of value 

to those responsible for coordinating and delivering humanitarian health interventions 

in emergencies.  

Humanitarian Assistance and Health Systems Strengthening 

 There are clear reasons why humanitarian assistance should be closely linked to 

long-term health systems strengthening ambitions: a humanitarian response can 

quickly mobilize vast sums of donor funds that may otherwise have not been 

committed and the emergence of countries from conflict or in the recovery from a 

sudden onset disaster may be an opportunity to ‘reset’ political and economic agendas, 

allowing for the redevelopment of previously weak health infrastructure. This 

approach, however, assumes that both the health system and the political climate are in 

a state of transition toward stability and good governance. Furthermore, it assumes 
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that all actors have a vested interest and commitment in the rebuilding of the health 

system through the strengthening of public resources.  

 There are a variety of reasons why health systems strengthening ambitions may 

not be compatible with humanitarian interventions. Central to virtually all 

humanitarian agencies (particularly those operating in conflict zones) are the 

principles of neutrality and impartiality, which provide a mechanism of security for 

organizations operating in dynamic settings and which seek to promote equitable 

access to health services for vulnerable populations. There is an obvious tension that 

emerges between agencies that have long traditions of operating independently and 

carefully guard their principles of neutrality, and supporting government-run health 

facilities. Furthermore, the goal of humanitarian assistance is generally not perceived to 

accomplish long-term reforms of a disrupted health system, so much as it is to reduce 

short-term mortality and to supplement for gaps the health system. The linkage to long-

term health systems strengthening from humanitarian response is, therefore, logical 

but may not be grounded in the pragmatic realities of the mandate of many operational 

agencies.  

 Furthermore, the funding models for humanitarian assistance and international 

development are notably different. Frequently, the goal of humanitarian assistance is to 

alleviate short-term mortality through rapid interventions; comparatively, longer-term 

development strategies may have links with humanitarian assistance, but these 

linkages are not always transparent, and funding for humanitarian assistance may be 

shorter than required for the long-term recovery of the health system. (19) 

Increasingly, however, humanitarian coordination is being undertaken with a purview 
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for longer-term development plans, which are being implemented as early recovery 

strategies. (20) In an emergency, life-saving interventions are unquestionably the 

major priority for all partners involved in the response; however, affected populations 

quickly begin to look for ways to rebuild their lives and re-establish essential services, 

such as the delivery of health services. Balancing the need to address immediate health 

priorities with the need to leverage financial and material support for rebuilding 

disrupted health systems early on in the response and recovery is one of the leading 

challenges for the humanitarian system.  

 This thesis should be viewed as recognizing this tension between providing 

interventions to reduce short-term mortality and those that lay the foundation for 

rebuilding a stronger health system. While the funding challenges associated with this 

transition have yet to be entirely resolved, there is reason for cautious optimism in 

initiatives such as the Early Recovery Cluster to bridge this divide. This thesis 

contributes to this overall strategy by providing clarity to the information needs of 

humanitarian providers with a responsibility for rebuilding health systems, as well as 

providing a detailed assessment of the tools and indicators used to determine gaps and 

capacities within disrupted health systems, enabling a more sophisticated approach to 

humanitarian and early recovery funding.  

Strengths and Limitations 

 This dissertation provides an analysis of assessment tools for evaluating the 

availability of health services in emergencies, analyzed through complementary 

frameworks of health systems strengthening and minimum standards for humanitarian 

assistance. While there is growing interest in comprehensive approaches to 
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humanitarian assistance across the spectrum of disrupted health systems, very little 

work has been conducted in this area. As a result of the approach used in this study, 

this dissertation has several important strengths. 

 First, one of the major strengths of this dissertation is that it examined the 

comprehensiveness and adequacy of assessment tools deployed during recent 

humanitarian emergencies to provide important information on the availability and 

capacity of essential health services. While many concerns have been raised regarding 

the lack of coordination and the inequitable distribution of health services during 

emergencies, there has been little effort to reconcile the gaps in information that lead to 

these problems. The methods used in this dissertation provide preliminary results to 

begin to respond to these gaps, grounded in a broad health systems strengthening 

framework to provide comprehensiveness to the results. This approach produced 

important findings concerning the strengths and weaknesses of current field-based 

methods deployed during recent emergencies, as well as evidence of the technical 

feasibility of collecting these data under difficult conditions.  

 Second, the data collected for this study were derived from real-time, field-based 

evaluations of systems in place during ongoing emergencies. This approach grounds the 

findings in a pragmatic operational context, rather than having been conducted as a 

desk review. This was important for understanding the challenges of collecting the data 

of interest to this study, as well as the potential limitations imposed by challenging 

environments.  

 Third, the use of both qualitative and quantitative approaches in this 

dissertation provides needed perspectives on the collection, comprehensiveness, and 
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use of health systems data in emergency settings. This responds to a priority 

information need identified by other authors, (21) and should be operationalized to 

adapt existing information tools (such as HeRAMS) in similar contexts.  

 There are several important limitations that should be considered in 

interpreting the findings of this work. This project took place in two very different 

operational environments, which is an important factor in understanding the strengths 

and weaknesses of the assessment tools included in this evaluation. The nature of the 

emergencies in Haiti (a fragile state that was affected by an earthquake, internal 

population displacement, and a cholera epidemic) and the Darfur region of Sudan 

(characterized by genocide, massive internal population displacements, deliberate 

under-development of basic social services, and frequent outbreaks of communicable 

diseases) and the contexts and timelines in which they occur are notably different. 

Furthermore, the scale of the humanitarian response generated in each of these 

countries is very different, though this appears to have had an inverted effect on the 

results of this study, with the monitoring systems developed in Darfur being more 

comprehensive in their reporting of health services than those in Haiti.  

  The challenge of comparing one emergency to another is not unique to this 

thesis, but rather to the field of disaster and complex emergency research, in general. 

No two emergencies are alike, and the differing baseline characteristics of countries, 

regions, conflicts, and disasters makes comparative analyses very difficult. 

Furthermore, major humanitarian emergencies such as in Haiti are relatively 

infrequent and highly unpredictable, making their prospective study difficult, if not 

impossible. As a result of this complexity, research findings and lessons learned must 
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be interpreted with some degree of caution and within the appropriate context. What 

works in Haiti may not work in Sudan, and vice-versa. For example, the use of open 

data platforms (popular in Haiti) would likely not be suitable for use in Sudan, where 

the government is considerably more restrictive. 

 Additionally, during the conduct of this research, several limitations were placed 

on me that were outside of my (or anyone else’s) control. This research was conducted 

under difficult field conditions and in insecure areas, which restricted my ability to 

conduct research in different regions. My movement was dependent on the generous 

use of vehicles and lodging (occasionally in the form of a modified shipping container) 

provided by collaborating agencies, and the conduct of this project was not the main 

priority of operational field staff. In Sudan, my arrival coincided with a state of 

particular insecurity that limited access to in-country transportation to the Darfur 

region, which subsequently limited the amount of time I was able to spend there. 

Additionally, travel permits for this region were difficult to obtain, and travel 

authorization was only given for a short period of time.  

 Undoubtedly, additional field visits to different countries may have yielded 

different perspectives and, potentially, more generalizable results based on the 

different contexts. However, the logistical constraints of doing so were prohibitive in 

this instance, as travel to insecure regions requires careful consideration of basic 

necessities such as in-country travel, accommodations, security, and emergency 

procedures. In the context of this study, additional sites were not feasible because of 

these and other considerations, such as a lack of desire on the part of operational 
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agencies to take on a field researcher who may be perceived as a burden to operational 

staff.  

 All of these factors potentially limited the depth of the data that could be 

collected. Additional time may have led to additional interviews and, subsequently, 

perspectives from additional key informants; however, these limitations were 

reasonably mitigated by optimizing the use of the resources available at the time, and 

conducting multiple interviews and field visits in a short timeframe. All available 

contacts in-country were explored, and interviews or meetings were arranged with all 

contacts who were available.  

 An additional limitation relates to the analytical frameworks used throughout 

this thesis, including the health facilities assessment criteria developed in the first 

manuscript, the Sphere Humanitarian Charter and Minimum Standards in 

Humanitarian Response, and the Global Health Cluster Suggested Set of Core Indicators 

and Benchmarks by Category. While the Sphere standards have been integrated into 

humanitarian practice and gained traction as a minimum standard across multiple 

humanitarian agencies, none of the included frameworks have been used as an analytic 

framework for evaluating the comprehensiveness of interventions in the manner 

described in this thesis. This is more of a novel use of these standards and guidelines 

than it is a limitation, though the applicability of these frameworks is undoubtedly open 

to critique and comment.  

Recommendations for future research and practice 

 This dissertation provides a field-based evaluation of health services assessment 

tools used during major humanitarian emergencies, including the World Health 
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Organization-supported Health Resources Availability Mapping System in Sudan. While 

there is interest in applying this tool in future emergencies, experience in its use is 

lacking and further evaluations are needed in sudden onset disasters, similar to Haiti, 

where health information systems are established de novo and the influx of 

humanitarian assistance is large.  

 The results of this dissertation reveal that there are promising practices that 

could address information gaps within disrupted health systems for assessing the 

location, capacity, and functionality of health facilities. An area for future research will 

involve conducting real-time evaluations of the application of these systems during the 

initial stages of a sudden onset disaster to determine the adequacy of similar 

information systems in providing relevant information during states of rapid transition 

within the health system.  

 A critical area of urgent development is to determine the kind and number of 

indicators that can pragmatically be collected during the initial stages of disaster 

response, where the full complement of HeRAMS indicators may be too large to 

accurately collect, or may place an undue burden on field staff. An initial HeRAMS 

(iHeRAMS) has been proposed, however the details of this have not been adequately 

described to apply them in a coordinated fashion. Similarly, the HeRAMS indicators 

have been proposed as a framework to guide the classification of foreign medical teams 

as part of an international pre-deployment roster. The application of this system to 

these teams will require consideration to determine its accuracy and the transferability 

of these data to field-level operations. 
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 Beyond this, careful consideration needs to be given to how to avoid the 

duplication of existing health information systems during emergencies, but also how to 

extract useful data from existing systems and provide updated data on the status of the 

health system following a sudden onset disaster and, consequently, a change in the 

baseline data. The first manuscript of this dissertation identified a large number of 

health facility assessment tools, all of which could potentially provide relevant baseline 

data of use during an emergency. However, the large number of indicators used in most 

of these tools present an obvious limitation to the application of these assessments in 

an emergent context. Rather, consideration must be given as to how to effectively input 

useful information into these systems, or how best to align them with emergency-

oriented information systems such as HeRAMS. Developing a process for the evolution 

of datasets from different time periods (pre-crisis, emergency response, recovery) 

would address significant barriers in transferring information, and would reduce the 

duplication and redundancy of multiple datasets, as was seen in Haiti. These proposals 

require significant investment, however, including piloting different information 

systems in different countries and contexts, as well as establishing strategies for 

integrating information management processes into disaster response and disaster risk 

reduction plans in countries at high risk for natural disasters.  

 Closely related to these recommendations is a need to ensure that future 

assessment methodologies systematically include local capacities and perspectives. 

While the focus of this thesis has been on developing indicators and tools that can be 

applied universally, it is essential that these tools be adaptable to local contexts, 

including local health systems and health priorities. Within this, developing 
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methodologies that engage and empower local communities will be essential for 

ensuring that needs assessments correspond to local capacities and reflect the 

priorities of affected communities, which should, in turn, correspond with longer-term 

health system strengthening. Interestingly, the Tsunami Evaluation Coalition’s review 

of needs assessments following the 2004 tsunami noted that assessments conducted by 

national Ministries of Health in affected countries were often timely, coordinated, and 

of a good standard, further emphasizing the need to ensure that local responders and 

resources are featured prominently in the conduct of needs assessments. (22)  

Conclusion 

 Throughout the process of this dissertation, I endeavored to examine pragmatic 

and useful approaches for collecting information on the functioning of disrupted health 

systems. Accomplishing this required substantial input from dedicated field staff in 

Haiti and Sudan, as well as in Canada, to ensure that the results of this dissertation 

reflected not only an approach that was academically and scientifically sound, but 

practical for application in the field. I believe that this dissertation has revealed that the 

answer to seemingly straightforward questions such as “where are the hospitals, are 

they functioning, and what services and capacities do they have?” is far more 

complicated than the questions reveal. Within this complexity, however, lies 

opportunity for improving the coordination of humanitarian assistance and, ultimately, 

improving the health interventions that are offered to some of the world’s most 

vulnerable populations whose lives have been disrupted by natural disasters, chronic 

poverty, armed conflict, and a myriad of other circumstances. I am indebted to all of the 

participants in this study who gave generously of their time, their insight, and their help 
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to make this project possible. In listening to their stories, I have contributed to both the 

research and practice of population health research and practice during major 

emergencies and am confident that this work is only the beginning.   
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Appendix 1 – MEDLINE/Embase Literature Search Strategy 
1. exp "Delivery of Health Care"/ 
2. health resources/ or "health services needs and demand"/ or health services 
accessibility/ or healthcare disparities/ 
3. exp Health Planning/ 
4. 1 or 3 
5. exp "Equipment and Supplies"/ 
6. exp Health Facilities/ 
7. exp Health Services/ 
8. exp Health Manpower/ 
9. exp Health Personnel/ 
10. 6 or 7 or 8 or 9 
11. Supply & Distribution.fs. 
12. 10 and 11 
13. 5 or 12 
14. 4 and 13 
15. service$ provision assessment.ab,ti. 
16. service$ availability mapping.ab,ti. 
17. (health facilit$ adj (census or assessment$ or map$)).ab,ti. 
18. health resource$ avail$.ab,ti. 
19. 15 or 16 or 17 or 18 
20. 14 or 19 
21. Developing Countries/ 
22. exp africa/ or exp caribbean region/ or exp central america/ or exp latin america/ 
or exp south america/ or exp asia, central/ or exp asia, southeastern/ or exp asia, 
western/ or exp china/ or "democratic people's republic of korea"/ or mongolia/ or 
exp indian ocean islands/ or exp melanesia/ or exp micronesia/ or exp polynesia/ 
23. 21 or 22 
24. 20 and 23 
25. 4 and 12 
26. 19 or 25 
27. 23 and 26 
28. remove duplicates from 27 
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