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Disaster-Related Mortality Surveillance – Rebecca Noe, Kacie Seil, Michael H, David Zane, Tesfaye B 
Topic: Overview of disaster-related mortality surveillance and its applications during response, recovery, and preparedness
Objective: Present basic principles and challenges and give “real world” examples of disaster-related mortality surveillance using variety of methods.    
Purpose and Definition of mortality surveillance (Rebecca)
· Key Purposes
· Rapidly enumerate deaths to determine need for mutual mortuary aid from nearby states or Federal DMORT 
· Identify ongoing hazards to initiate immediate mitigation actions such as public health messaging and prevent further deaths. 
· identify risk factors to assist in targeting immediate messages, plan for next event and add to scientific literature. 
· Potential Purposes
· Support efforts to identify decedents families eligible for FEMA and Red Cross services/benefits
· Use as a QA/QI tool for deaths reported in vital statistics. 
· Ensure accurate reporting of deaths in After Action Reports 

· Definitions for disaster-related deaths from 1999 manuscript and CDC guidance document
Impact of conducting mortality surveillance (Kacie and Rebecca)
· Discuss how surveillance needs to be and has been enhanced– example on an event with an advanced warning such as with a hurricane vs. an event with shorter warning such as a tornado or flash flood. Also, need for ongoing surveillance for an event such as multiple flooding or tornado events over a period of time 
· It is optimal to have plans in place to conduct disaster-related mortality surveillance at any time. For instance, completing table-top exercises within the Incident Command System structure can help individuals involved in emergency response get a better sense of their role in a future event, as well as highlight areas for improvement. Another way to plan for mortality surveillance in advance is to ensure that procedures are in place to gain access to necessary data; for example, having a standing data use agreement in order to request and receive electronic death certificate data during the emergency response period can save a lot of time and enable surveillance findings to be utilized sooner.
· Natural disasters can occur with advance warning; hurricanes usually occur with a few days’ notice, for instance. In cases like this, some event-specific preparation can be done. Word can be given to local authorities (e.g., medical examiners, coroners, justices of the peace) to keep an eye out for any potential disaster-related deaths and to keep case lists for surveillance purposes. If data are going to be abstracted from multiple sources, staff can begin to set Google alerts to find cases, create data entry forms, begin contacting partners that may be doing their own case collection (e.g., Department of Emergency Management, American Red Cross, etc.). Many times, natural disasters occur without warning, however. In those cases, much or all of the work may have to be completed after the fact. Although mortality surveillance is a key component of emergency response and getting the information to those who need it in a timely fashion is important, engaging in surveillance projects after the event has concluded is still worthwhile. Disseminating results from disaster mortality surveillance in a wide range of formats can be informative and valuable in many ways. Sharing results can help identify the populations at greatest risk during future events and aid in disaster preparedness efforts focused on those groups; results can also help other jurisdictions prepare for and respond to natural disasters.
· (Rewrite to be less personal/anecdotal). An example of conducting disaster-related mortality surveillance in two distinct projects is the mortality surveillance that occurred during Hurricane Sandy response in New York City, as well as the long-term, grant-funded mortality surveillance project that began over a year after the storm. During the initial response, the health department received updated case lists from the Office of Chief Medical Examiner (OCME) and then reviewed the cases in the electronic death certificate data. Staff also maintained situational awareness of potential fatalities by following media reports. Official case counts were provided by OCME, and all official cases were coded with an underlying cause of death code for victim of cataclysmic storm. About a year later, the health department received funding from CDC to do additional research on the health effects of Sandy, including a deeper dive into the injury-related deaths. This work involved abstracting information from medical examiner files for all known cases and reviewing hundreds of injury-related files during a specified time frame to find potential unidentified cases. Data from electronic death certificates, medical examiner records, and American Red Cross mortality tracking forms were used to identify and describe Sandy-related injury deaths. Through this effort, eight additional cases were identified.
· Some natural disasters occur in a short, defined period of time, while others involve recurrent events over a period of weeks or months. This can affect how mortality surveillance is conducted. During the response period, typically efforts are made to get accurate fatality counts as quickly as possible. If the disaster event occurs over a longer period of time, it can take longer to get all of the data, and many more records may need to be reviewed (e.g., reviewing death certificates for a tornado event that occurred on one day versus reviewing records for a 2-month period of flash flooding). 
· Types of disasters and what types of lethal risks to look for – put in a table – for example, with floods would be drowning, tornadoes be sure to capture head injuries, and also highlight pre and post deaths associated to preparation and clean-up activities
· Types of natural disasters:
· Tornadoes
· Snow storms/blizzards
· Severe thunderstorms
· Flooding
· Hurricanes/tropical storms
· Earthquakes
· Landslides
· Heat waves
· Wildfires
· Volcanic eruptions
· Types of injuries:	Comment by Seil, Kacie: In my projects, I’ve looked at all injury deaths because it seems that nearly every cause of injury can be disaster-related. We found a Sandy-related suicide and a pedestrian death due to a person getting hit by a National Guard vehicle. In Texas, we found a flood death where a child was riding an ATV through flood waters, which then flipped, leading to a drowning. You can see anything/everything, I think.

I just think it’s important to note that no list we provide is going to be exhaustive.
· Cut/pierce (debris-related, cleanup-related, including chain-saw)
· Drowning
· Fall (debris-related, power outage-related, cleanup-related, including ladders)
· Fire/flame (power outage-related)
· MVT (driving through hazardous conditions, driving through flood waters, crash while attempting to evacuate)
· Bites and stings
· Overexertion
· Poisoning (exposure to chemicals during clean-up, carbon monoxide exposure from use of generators, gasoline ingestion from siphoning from cars)
· Struck by/against (debris-related)
· Suffocation (smoke inhalation, trapped by debris)
· Assaults
· Self-inflicted injuries (all mechanisms)
· Analytic methods – basic descriptive, all-cause mortality, and specific-injuries (e,g,. Carbon Monoxide)  
· Creating an a priori case definition is ideal, though sometimes flexibility is necessary when you’re trying to find potential cases. For instance, if a large hurricane occurs on September 5th, you may need consider deaths that occur a few days before that date and many months following that date. In such instances, mortality surveillance may be periodic, yet ongoing. Most disaster-related deaths are likely to be due to injury, but this is not always the case. For instance, someone may have a heart attack while attempting to clean up fallen trees after a tornado. Based on the case definition, that may be an indirectly-related disaster death. 
· Most disaster-related mortality surveillance work involves calculating basic descriptive statistics: counts and proportions stratified by variables of interest. Stakeholders and the public will often want to know how many deaths there were, what the causes were, the general demographics of the decedents, and where the deaths occurred. How much of that information can be shared is dependent on agency policies and state/federal laws.
· Changes in all-cause mortality rates can also be calculated in conjunction with a natural disaster. Deaths from multiple causes (directly- and indirectly-related) can increase in association with a natural disaster.
Partnerships (Rebecca and Kacie)
· Coordination with ME/C (list lists or notification) and Vital Statistics (death certificates) 
· Sources for potential cases:
· Vital Statistics/death certificates
· Medical examiner/coroner/justice of the peace files
· Media reports
· American Red Cross disaster mortality data
· Emergency management/response agencies
· Critical Incident Component of National Missing & Unidentified Person System (NamUs)
· National Oceanic and Atmospheric Administration (NOAA) Storm Events Database

· Information sharing among Epi/Surv, EOC, Preparedness Staff and Federal Partners
· Reporting protocols in state – who official reports deaths? 
· PHEP grant to enhance EDRS 
Challenges (Rebecca and Kacie)
Fundamental challenges to conducting disaster-related mortality surveillance are inherent to defining and reporting disaster-related deaths, and availability of mortality data in a timely manner. These challenges can be summarized into three overarching themes: defining disaster-related deaths, reporting disaster-related deaths to public health, and capturing death information in a timely matter.
Applications of Disaster-Related Mortality Surveillance by Approach – (Kacie, David, Tesfaye)
· Case studies 
· Multiple sources  - 2015 – 2016 Flooding in Texas and Hurricane Matthew 
· Active mortality surveillance with ME/C- Hurricane Ike
· EDRS - Hurricane Sandy and OK tornadoes 
· Alternative sources - Red Cross (Southeast Tornadoes 2011) and open source
· Post-disaster research – West Texas and Hurricane Sandy injuries   
Summary: 
Considerations (lessons learned) for conducting mortality surveillance 
[bookmark: _GoBack]Reference the CDC Death Scene Investigations tools, Surveillance Guidance document, EDRS, and key peer review publications to provide more detail to surveillance – give a high level overview of how it is done, what is collected, and uses of the data. 

