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ABSTRACT [150] 
Health response plays a major role during disasters and information management plays a crucial role in 
situational awareness to adapt to evolving needs. Health organizations exchange information often through 
narrative-based documents called situation reports. Although situation reports are widely shared, they are an 
increasingly challenging information source from which to infer knowledge for situational awareness. This 
paper analyzed health information from traditional health reports using mixed methods during the aftermath of 
the 2010 Haiti Earthquake and provides insights into the patterns of what’s being said, how it’s being said, and 
trends over time. Opportunities lie ahead to analyze narrative documents at scale by combining human 
knowledge from qualitative coding with machine intelligence. In addition, developing unifying health domain 
ontologies representing diverse humanitarian health concepts will advance computational techniques to improve 
the efficiency and accuracy of retrieving knowledge for improved situational awareness and potential decision 
making during humanitarian health response.  

Keywords 
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INTRODUCTION 

Information Management and Humanitarian Health Response 
Information management during disasters and humanitarian response plays a crucial role in maintaining 
situational awareness, adapting to post disaster evolving needs, and coordinating with local, national, and 
international responding agencies. (Crowley and Chan, 2011; OCHA, 2002; Waugaman and Fast, 2016) 
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Recognized by many agencies as playing a central role to the response system, information management 
remains a challenge across many sectors including health. (Crowley and Chan, 2011; Goyet et al., 2011; Van de 
Walle and Comes, 2015; Waugaman and Fast, 2016) 

Rapid collection and dissemination of key information including infrastructure assessments, morbidity, and 
mortality statistics are key factors which influence effective decision making during a humanitarian health 
response. However, environmental, political, and cultural contributing factors influence how information is 
collected and shared among responding organizations and humanitarian actors. (Morton and Levy, 2011; Van de 
Walle and Comes, 2015) In particular, the fragmented nature of a disaster response, underdeveloped models of 
information management, and limited information sharing have been cited as contributing factors to a hampered 
response. (Altay and Labonte, 2014; World Health Organization, 2009; Waugaman and Fast, 2016) 

The 2010 Haiti Earthquake marked a turning point for technology and information exchange but also 
highlighted major challenges in information sharing among new actors, including persistent cultural behavior 
barriers of information and data sharing. (Crowley and Chan, 2011; US Department of State, 2010) The World 
Health Organization’s (WHO) post-earthquake report recognized that “information and coordination 
management was a challenge that was not met adequately.” (Goyet et al., 2011) The 2014 West Africa Ebola 
response marked another series of information management (IM) challenges, where the complexity and 
unchartered nature of the Ebola response highlighted systemic shortcomings in IM. (Comes et al., 2015; Engel 
et al., 2007; McDonald, 2016; Waugaman and Fast, 2016) Early paper-based data collection, colliding 
information systems, and static information reports from responders in affected countries were all cited 
challenges in this unprecedented humanitarian health crisis.  

In the diverse environment of information generation, sharing, and coordination, the United Nations Office of 
Coordinating Humanitarian Affairs (OCHA) plays a central role in coordination and information management in 
disasters and humanitarian crises where they are activated. Their mission is to “coordinate(s) humanitarian 
action to ensure crisis-affected people receive the assistance and protection they need”, with information 
management as one of its major efforts to achieve these goals. It is “responsible for consolidating and publishing 
information across the spectrum of humanitarian response.” (OCHA, 2019) Information management principles 
that stem from overarching humanitarian principles help guide standardized tools and products for which 
regional and country offices aim to provide focused, timely, and relevant information during the response. 
(OCHA, 2002; OCHA, 2018) 

Health response plays a major role during disasters and humanitarian crises, from minimizing mortality due to 
infectious diseases (e.g., malaria, diarrhea, ebola) and mitigating morbidity by providing essential health 
services (e.g., maternal child health, chronic diseases, mental health). Health organizations exchange 
information often through various channels such as emails, in-person meetings, documents, and at times web-
based platforms. The WHO acts as the lead agency for the health cluster in collaboration with OCHA to 
facilitate the sharing of health information during crises when the OCHA acts as a coordinating body. The WHO 
also oversees activated health clusters around the world and, according to the 2018 response framework, aims to 
“Ensure[ing] the best possible information, analysis and understanding, and facilitating coordination.” (WHO, 
2008) At the end of 2018, 27 countries around the world have clusters which are working to coordinate health 
response activities with host nations and NGOs to deliver health programming. (WHO, 2008) 

Situation Reports 
Situation reports, or “sitreps”, are documents that are shared among humanitarian actors that aim to provide an 
overview of a response. (Finn et al., 2018; Finn and Oreglia, 2016; Van De Walle and Muhren, 2009) These 
documents have been used for well over a decade, and they are as numerous as they are diverse. These narrative 
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documents are created by NGOs, government agencies, and UN organizations, to name a few. (King, 2005) 
While there is no single standardized situation report, these documents provide an overview of the 
disaster/humanitarian crisis. (Zhang et al., 2002) Health situation reports frequently provide available mortality 
statistics, an overview of diseases of epidemic potential, public health efforts, medical supply chain logistics, 
and an overview of which health organizations are working where and with what specific focus (i.e., 3W). 
Depending upon the crisis or disaster, health sitreps are generally updated daily, weekly, biweekly or monthly. 
Documents, often in PDF or word doc formats, are short narrative documents that may also include maps, tables 
and graphs and are shared either publicly or privately depending upon the organization or group. (Finn and 
Oreglia, 2016) They are intended to update responding actors and aim to influence coordination and decision-
making. While situations reports are commonly created, shared and perceived as useful by some responders, 
they have been cited as difficult to analyze in the ever increasing environment of information and data overload. 
(Finn and Oreglia, 2016; Zhang et al., 2002) Despite criticism by some actors that “sitreps are a thing of the 
past” the situation reports continue to be created by many stakeholders despite ongoing challenges and 
criticisms. (Finn et al., 2009a) 

Previous studies have investigated the production and labor investments in primarily UN agency situation 
reports through qualitative interviews. (Finn and Oreglia, 2016) Perceptions of IM challenges have also been 
studied using interpretive case study methodologies with four individuals involved in the 2010 Haiti earthquake 
response. (Van de Walle and Dugdale, 2012) Grey literature publications also provide an early view of content 
analysis of situation reports focusing on coding “meta data” of information types (e.g., date of production, 
disaster type, information structure) (Finn et al., 2009b) To date, there has been fewer published studies that 
perform an in depth analysis of the narrative content in situation reports as it relates to a specific sector of 
response. (Dhillon and Annunziata, 2012), A document review of PAHO and health cluster documents 
determined the epidemiological completeness of these documents, but did not assess other health sector content 
such as coordination, essential health services, and medical logistics.  

This paper describes an analysis of health situation reports and similar documents called health bulletins 
distributed during the early phase of response from one of the largest recent humanitarian crises in the past 
decade. While previous peer-reviewed and non peer-reviewed literature has explored the practice and perceived 
usefulness of situation reports, this study explores the trends of health information within the content of these 
narrative documents. It also focuses on the health content as part of the IM paradigm, and not only how health 
information is presented in these public documents over time but to what degree they align with known 
humanitarian health response themes and terms. Lastly, it aims to complement published literature that 
frequently focuses on general IM and coordination.  

The 2010 Haiti Earthquake 
In January 2010, a 7.0 magnitude earthquake struck 13 miles west of Port-au-Prince. With estimates of 220,000 
dead, more than 300,000 injured, and billions of USD in damages, Haiti caught the attention of the world in a 
single day. (Goyet et al., 2011; Zhuang et al., 2012) Thousands of health agencies arrived less than three weeks 
after the earthquake. The influx of international aid resulted in unprecedented coordination challenges. Though 
the actors worked to meet immediate needs, the number of unprepared stakeholders overwhelmed coordination 
efforts. The fragmented nature of the response, disorganized models of information management, and other 
factors have led some observers to describe the information and coordination efforts in Haiti as “a challenge that 
was not met adequately”. (Altay and Labonte, 2014; Goyet et al., 2011) The World Health Organization (WHO) 
and Pan American Health Organization (PAHO) led the Global Health Cluster. WHO/PAHO helped to 
coordinate non-governmental organizations (NGOs) alongside Haiti’s Ministry of Health and Population, to 
manage medical supply chain logistics, and hold daily coordination meetings. The Health Cluster and PAHO 
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were also designated to produce publicly available bulletins detailing information that reflected operational and 
coordination field activities along with guidelines. These reports provide a unique opportunity to qualitatively 
and quantitatively analyze trends in health information.   

METHODS 
Mixed methods of qualitative and quantitative content analyses were used in the study. Forty-nine publicly 
available situational reports were collected from the WHO (n=23) and  PAHO (n=26) from January 13th to April 
15th, 2010. The study was reviewed by the Northwestern University Institutional Review Board and was 
consider exempt. A qualitative codebook was created using an integrated approach employing both inductive 
and deductive methods to develop and modify codes as described by Bradley. (Bradley et al., 2007) A list of 
themes was created using humanitarian health guidelines widely accepted within the global health sector, 
including The Sphere Handbook: Humanitarian Charter and Minimum Standards in Humanitarian Response 
and Médecins Sans Frontières’ Refugee Health: An Approach to Emergency Situations. The resultant a priori 
codebook was then revised using an iterative inductive (grounded theory) method as the reports were reviewed. 
(Glaser and Strauss, 1967; Strauss and Corbin, 1990) 

Prior to applying the code structure to the data corpus, four articles were randomly selected using an online 
random number generator. Two coders separately reviewed the selected articles and finalized the codebook by 
accommodating new themes, clarifying ambiguous definitions of codes, and eliminating redundant codes. The 
final terms were organized into 12 [major codes] (e.g., injuries, health infrastructure, medical logistics, and 
essential health services) and 61 ‘minor codes’ (e.g., mental health, mobile clinics, rehabilitation services, 
shelter). A third coder was trained until a sufficient intercoder reliability ratio was achieved using the Kurasaki 
approach. (Kurasaki, 2000) The Kurasaki method enables coding of free flowing content or text that may have 
overlapping themes. Each coder reviewed and applied the codes to five randomly selected articles separately. 
The unit of analysis for codes were idea units also called meaning units, most frequently in the form of 
sentences. The intercoder reliability ratio was found to be 0.71, using the method described by Kurasaki. 
(Kurasaki, 2000) This method measures the agreement across the three coders for each theme by calculating a 
ratio of agreements to disagreements. Overall agreement is calculated by averaging agreements across all 
themes. Codes were applied to the data corpus using computer software QSR NVivo for Macintosh (QSR 
International Pty Ltd, Doncaster, Victoria, Australia) by assigning thematic codes and sub-codes to sections of 
text.  

The three coders met to discuss individual major codes, minor sub-codes, and cross-references. Themes and 
qualitative trends were discussed and recorded including examples of content that reflected the findings. 
Descriptive analytics of major and minor codes were then performed using Tableau 9.0 software (Seattle, 
Washington, USA).   

RESULTS 

Overview 
7,398 codes were applied to 26 PAHO health reports and 23 health cluster bulletins from January 13th to April 
15th, 2010. Almost half of the codes occurred in the PAHO reports (45.3%), with a majority of the codes 
occurring in the health cluster reports (54.7%). All major codes from the qualitative codebook were included 
and 3,606 codes were minor codes. Only 2 minor codes ‘health facility-closed’ and ‘protection’ were not 
identified in the data corpus during the study period. The top three minor codes were stakeholder subgroups 
(i.e., ‘Haitian government’, ‘NGOs’, and the ‘Health Cluster’). ‘Water and sanitation’ and ‘shelter’, closely 
related sectors of response, were frequently cited. The most frequent health infrastructure minor code was 
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‘permanent hospital’.   

Two themes were qualitatively analyzed, [access] and ‘Haitian government’, and are discussed later in this 
manuscript. Codes related to [access] occurred primarily during the first few weeks of the response. The minor 
code ‘Haitian government’ occurred 260 times during the study period as part of the [stakeholder] major code 
which was the most frequently coded term in the study (n=2556).  

General Prevalence of Health Topics 

 

The four most common major codes were [stakeholders], [cross sectoral activities], [health infrastructure] and 
[essential health services]. (Table 1) Major codes peaked during the first month of the study period reflecting 
both the intense reported needs and growth of health response activities. (Figure 1)  

Essential health Services 
Essential health services are considered a core pillar of humanitarian health 
response. (Sphere Association, 2018; UNHCR, 2011; WHO, 2008) There 
were 1,019 essential health services codes throughout the study period. 11 
subtypes of essential health services were analyzed (i.e., minor codes) which 
provided a more detailed content analysis over time. Minor codes included 
‘urban search and rescue’, ‘maternal child health’, and ‘rehabilitation 
services’, to name a few. References to urban search and rescue occurred 
during the first 2 weeks of the response, while trauma care peaked during the 

Figure 1 Prevalence of Major Health Codes 
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second week and primary care and post-operative care codes increased during the third week. Based upon the 
minor code pattern analysis, at the end of the study period, approximately two months after the earthquake, 
immunization, surveillance activities, and mental health predominated as essential health services.  

Medical Logistics 
Healthcare logistics including provision of materials, medications, and human resources are all major 
contributing factors to health response during a disaster. These functions are considered a key to the planning 
and management of the WHO. (WHO, 2008) Despite the sector’s recognition of the important role of logistics, 
bottlenecks are often an ongoing challenge. (Jacob et al., 2008) During the 2010 Haiti response, the ability to 
procure and distribute medical supplies was believed to be a critical factor in the efficiency of the health 
response. (Inter-agency Standing Committee, 2018)  

 

Figure 2 Temporal Patterns of Medical Logistics Minor Codes (Jan. 10 - Apr. 15, 2010) 

 

There were 250 minor codes (i.e., ‘needs’, ‘procurement’, ‘allocation’, and ‘distribution’) providing a more in-
depth analysis of medical logistics. Figure 2 depicts the patterns of these minor codes during the study period, 
indicating early findings that the narrative of logistics needs occurred prior to the subsequent content, reflecting 
procurement, allocations, and distributions over time. 

Health Infrastructure 
Understanding the status of health facilities was a major part of the humanitarian response in the aftermath of 
the Haiti earthquake. Over 60% of the hospitals in affected areas were damaged, and the Ministry of Health’s 
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main building was also destroyed. (Jacob et al., 2008) Damage to permanent hospitals and the constantly 
changing status of field hospitals and mobile clinics posed a major challenge in coordination. As temporary 
health facilities became operational, health responders continued to struggle to understand which facilities were 
open and what services they were able to provide to patients. 

There were 1,099 codes related to health infrastructure for which 348 codes could be further specified to minor 
codes such as ‘permanent hospital’, ‘mobile clinic’, or ‘primary care clinic’. During the second week of the 
response, all minor codes peaked, similar to other codes, likely reflecting increased communications and 
reporting to health coordinating agencies as well as an overall increased awareness of health needs by a 
multitude of health responders. Codes reflecting field hospitals predominated during the first month of the 
response, while mobile health clinics increased during week two with sustained references for the following 
weeks. Permanent hospital was the minor code reported with the most frequency through the study period.  

Qualitative Analysis  
The qualitative analyses in social science and health sciences enables a more in-depth content analysis of topics 
enumerated by quantitative analysis of coded content (e.g., number of major and minor codes over time). These 
social science techniques bring forth human interpretation and knowledge of the public health medical and 
disaster domains for which simple enumeration and processing techniques cannot achieve.  

Access 
Access to affected populations in large scale natural disasters and complex humanitarian crises is a priority. 
(Bigot et al., 1997; Brennan and Nandy, 2001) Content analysis of the major code [access] appears earlier in the 
study period, occurring primarily in the first few weeks of the response with a peak period in week one. 
Qualitative analysis of this theme describes limited road and air access as a major operational challenge that 
contributed to overcrowding and further damage to healthcare infrastructure.  

“The airport is intermittently open and closed. In addition, supplies arriving into the country are 
piling on the tarmac” 

 “Logistical challenges still remain at the airport in Port-au-Prince, where many supplies are 
offloaded with the expectation that they will be transported to relief agencies” 

“Roads in Port-au-Prince are extremely difficult to navigate due to rubble and large amounts of 
people. Roads from the border with the Dominican Republic to the Port-au-Prince appear 

to be open” 

“The airport is open for humanitarian flights only. There are reports of planes not being able to land 
or having to be diverted to other countries due to congestion on the only functional 

airstrip.”  

 

Over time, status updates (i.e., open and closed roads) are described with the likely intention of providing 
situational awareness for responding agencies.  

“the road is being repaired between Jacmel and Port-au-Prince” 

“The southern pier at the port in Port-au-Prince is functioning for humanitarian cargo only, but not 
at full capacity”  

“the priority objective is to deliver health care services should a department become isolated from 
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other communes due to road flooding” 

Stakeholders: The Haitian Government 
The role of the Haitian government in the broad response has been discussed widely. (Grünewald et al., 2010; 
University of Haiti, 2011) Severe damage to Port-au-Prince left many major government agencies and staff 
directly affected. Situational awareness of the host nation’s response in the early days was reported as limited 
and sparse.  

Quantitative analysis of ‘Haitian government’ content from PAHO and health cluster reports show a similar 
trend to the overall trend of general codes, increasing in the first weeks after the response. (Figure 4) ‘Haitian 
government’ compared to other stakeholders is mentioned consistently throughout the study period. However, 
‘Haitian government’ is mentioned only 7 times during the first week compared to PAHO (n=25), NGOs 
(n=34), and the UN (n=29).   

 

Qualitative analysis of the stakeholder minor code ‘Haitian government’ highlights the type of coordination 
efforts between UN actors, non-governmental organizations and other stakeholders. It also shares information 
on other response activities related to health programming (i.e., water services) and acts as an information 
channel to disseminate broader government strategic planning and collaboration during the post disaster phase 
into recovery.  

Figure 3 Temporal Patterns of Stakeholder Minor Codes (Jan. 10 - Apr. 15, 2010) 
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“In order to enhance coordination between health actors, information on the location and services 
offered by organizations will be presented to Haiti’s Prime Minister today, Friday” 

 “The Minister of Culture and Communication announced that the Government of Haiti is planning 
to issue a regular bulletin detailing ongoing humanitarian activities” 

 “The Clinton Foundation, in collaboration with the Ministry of Health, is contacting all 
organizations listed on the ‘who, what, where’ sheet who have medical staff in the country 

to find out exactly how many and which institutions are working” 

  “The Ministry of Health’s strategy for the coming weeks shifts from focusing on emergency surgical 
cases to primary health care, health centers and hospitals. All health partners in Haiti 

support this strategy”   

  “WHO is collaborating with the Direction Nationale pour I’Eau Potable et I’Assainissement 
(DINEPA) on water quality” 

 “The Ministry of Health established a mental health group that will create a work plan for 
psychological support” 

CONCLUSION 
This study analyzed trends in health information from traditional health reports using mixed methods. Situation 
reports from the health cluster and PAHO were collected and qualitative codes applied to the corpus of 
information from January 13th to April 15th, 2010. Using a qualitative codebook, 7,398 codes resulted during the 
study period. [Stakeholders], [cross-sectoral activities], [health infrastructure], and [essential health services] 
were the most prevalent codes reflecting the sector priorities during the response. Temporal pattern analysis of 
enumerated codes showed a general increase in reporting of health content in the first few weeks of the 
response, with limited information about the Haitian government response in the first week. Specific codes such 
as [access] peak early, and persist over time but are less prevalent as the response continues compared to other 
health topics such as [health infrastructure] and [medical logistics]. The presented results and analyses help 
define the categories of relevant health information to create new and refined existing machine learning 
methods, which could extract health information from unstructured data at scale for disaster information 
management.  

Lesson Learned 
While temporal pattern analyses over time enumerate the health sector’s current operational priorities and 
challenges, qualitative analysis provides further insights and specificity to the priorities, services, and 
coordination among stakeholders. Qualitative analysis of one major code [access] and one minor code ‘Haitian 
government’ provide more in-depth insights into specific access restrictions, road status updates, and 
coordination efforts with the host nation as well as the government’s strategic planning going forward. IASC’s 
six month report noted that the government “felt that despite the colossal achievement in re-establishing 
themselves hours after the earthquake, they were neither supported nor sufficiently recognized by the 
international community”. (IASC, 2018) The relative absence of ‘Haitian government’ in situation reports 
during the first week, compared to ‘PAHO’. ‘NGOs’, and ‘UN’ supports this conclusion. Additional situation 
report analysis from other actors (i.e., NGOs, local actors, government sitreps) may provide further insight.  

Few studies have analyzed situation reports from a health focused perspective, investigating content type and 
trends over time. The health sector plays a significant role in large scale natural disasters and humanitarian 
crises, producing both internal and public situation reports. This study provides not only early findings of health 
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information trends over time, using the 2010 Haiti Earthquake as an example, but also employs two 
complementary methods of analysis, qualitative coding and descriptive statistics. This mixed method approach 
allows for temporal pattern analysis as well as more in-depth analysis of the narratives found in situation 
reports. 

Situation reports continue to be an almost ubiquitous information source in humanitarian response, generated, 
produced, and shared broadly. The narrative format of sitreps coupled with the sector’s daily, weekly, and 
bimonthly sharing practices through digital means creates an overwhelming information overload for those who 
seek situational awareness through these documents. This contributes to the broader challenges humanitarians 
face with information overload. The narrative format of situation reports further complicates one’s ability to 
acquire knowledge for decision-making at the current scale of production and sharing. As disasters and 
humanitarian crises increase in both scale and frequency, the volume of narrative content that exists in the form 
of sitreps can be overwhelming for both understanding the nature of crises as they unfold in near-real time and 
retrospectively reflecting on lessons learned to transform the way forward.  

Although perceived by many to be “useless”, others throughout the sector continue to require sitrep generation 
and many more seek them out during crises. Regardless of the various positions on the value add of sitreps, or 
the published literature that reflects evidence on the perceived value of these documents, this study aims to 
further the understanding of “what is being said” in these health sector documents through a mixed methods 
research approach with a specificity and focus on health. Utilizing a qualitative coding framework from 
humanitarian operational handbooks to analyze trends during the crisis response, this study begins to reveal 
what factors influence health and humanitarian decision making during early phase response.  

Future opportunities  
This research provides early insights into the patterns of “what is being said”, “how it’s being said”, and 
information and communication trends over time. Opportunities lie ahead to harness insights from these 
potential health narrative documents at scale, by expanding the scope of information to multiple disasters and 
other relevant sources of health information. The presented results and the codebooks allow the definitions of 
relevant health information categories for which machine intelligence could be built upon to extract health 
information at scale. Using advanced computational methods will provide a crucial and complementary 
approach with which to scale. In particular, we envision three key areas of future research investigations in the 
short term.  

First, the exploitation of relevant, complementary data sources from the relevant response sectors such as 
situational reports from the logistics, shelter, water, and sanitation sectors would complement and enrich the 
overall knowledge acquisition process of health IM systems. Often, the knowledge required by health response 
operations is dependent on other sectors, thus systems that capture, analyze, and integrate information from 
related sectors will provide more targeted and comprehensive situational awareness for action-oriented decision-
making. One of the largest humanitarian information repositories in the world, humanitarianresponse.info, 
represents a small fraction of overall situation reports that can be structured and analyzed for health information 
across both natural disasters and complex emergencies. Nonetheless, there are 10,987 publicly available 
situation reports and humanitarian bulletins in h for which to analyze and build a knowledge base not yet 
achieved to date for health in humanitarian response. 

Second, we need to develop unifying health domain ontologies to represent the diverse concepts of humanitarian 
health information management unambiguously and seamlessly for both humans and machines/automated 
systems, with a focus on humanitarian actors. While human intelligence has contributed in developing a variety 
of coding schemes and lexicons for qualitative-quantitative analyses, such resources, unfortunately, remain 
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siloed and primarily non-interoperable for the tasks of information management. In addition further exploratory 
studies are needed to investigate and build more lexicons and taxonomies (i.e., schemes of classifying health 
terms) that associate health with key related sectors such as logistics and shelter in humanitarian response. For 
example, 66 logistics cluster situation reports and similar narrative documents, and 67 shelter cluster reports 
from the 2010 Haiti response are publicly available. Such ontologies will help transform the unstructured 
situation report data from various sources into uniform structured information that can easily be harnessed by 
advanced computing methods integrated across different systems for interoperability.  

Lastly, there is a need to validate existing computational methods and design novel approaches to extract health 
information at scale from the large variety of existing data sources. While it is challenging to utilize these 
computational methods in real time given the complexity of relevant health information, state of the art methods 
of pattern recognition, natural language processing, and machine learning provide a good starting point for 
structuring the narrative. By using unstructured health information across various narrative information 
environments, including non-traditional sources such as social media, there is opportunity to extract health 
information and initiate timely analytics. Also, to further analyze large scale narrative information sources, such 
as situation reports, across various crises, we need to combine the power of human knowledge embedded in 
traditional qualitative coding with the automated systems. Automated systems, specifically machine 
intelligence, have the ability to extract relevant health information for a specific event at scale. More studies are 
needed for analyzing multiple disasters and humanitarian crises (e.g., Nepal Earthquake, Kerala Floods, West 
Africa and DRC Ebola responses) to further understand common health priorities as well as unique public health 
and medical needs for designing such universal qualitative codes, which can eventually be integrated into 
automated systems with machines that identify patterns for information categorization and knowledge 
management for health.   
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