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e (1) Study.-

e (A) In general — the study described in this subsection shall be a study of
matters concerning best practices in mortality counts as a result of a major
disaster (as defined in section 102 of the Robert T. Stafford Disaster Relief
and Emergency Assistance Act (42 U.S.C. 5122)

e (B) Contents. — The study described in this subsection shall address
approaches to quantifying mortality and siﬁnificant morbidity among
populations affected by major disasters, which shall include best practices
and policy recommendations for —

e (i) equitable and timely attribution, in order to facilitate access to available benefits,
among other things;

 (ii) timely prospective tracking of population levels of mortality and significant
morbidity, and their causes, in order to continuously inform response efforts; and

. (iiif) a retrospective study of disaster-related mortality and significant morbidity to
inform after-action analysis and improve subsequent preparedness efforts.

Goal: improve the validity and efficacy of post-disaster mortality
and significant morbidity reporting



Background




Importance of this data - examples
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Public messaging

"Please help us. People are
still trying to drive through
closed roads. You are
T ———— : \ — = endangering all of our lives.
WILL KILL YOU IN MINUTES. I oy wmw  Please turn around. Don't

Exhaust contains carbon monoxide, 3 e a
a poison gas you can not see or smell. e e, drown

Belton PD
[dbeltonpolice

NEVER use a generator indoors,

in garages, or carports. ' | BELTON POLICE: 'TURN AROUND DON'T DROWN" gi}l &/NEWS

FLOODING IN BELTON TORNADO CONFIRMED TEMPLE WASTEWATER SPILL

ONLY use outdoors and far from
open windows, doors, and vents.
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Rumor control




Rumor control
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Where does information come from?

Coroners .
‘ Private sector

Medical facilities &
Examiners, & physicians

scone

Rolled up at the SLTT level



Who are the consumers of the data?

= Aggregate data

= Aggregate &
individualized data




Evidence Collected _| Flow of and Access to

Disaster-related Mortality Data
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FEMA's Funeral Assistance (Individual Assistance)

Eligibility/documentation requirements:
e Applicants must meet identity and citizenship requirements.

* Documentation (such as a death certificate) must be submitted in which a state, territorial,
tribal, or local government licensed medical official has attributed the death, either directly or
indirectly, to the disaster.

* Receipts or verifiable estimates must be submitted demonstrating that the applicant has
incurred, or will incur, eligible expenses.

* For reinterment, documentation must be submitted demonstrating that the disinterment
occurred in a privately owned, licensed cemetery or burial facility.

* Eligible costs cannot be covered by other means of assistance, such as burial insurance or
assistance from a voluntary agency.
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FEMA's Funeral Assistance (Individual Assistance)

Eligible expenses:

e Funeral services, including clergy or officiant services

* Transfer of remains

e Casket or urn

e Burial plot/cremation niche

 Marker or headstone

e Transportation for up to two individuals to identify the deceased
 Administrative costs associated with obtaining up to 5 death certificates
e Reinterment and costs associated with identifying disinterred remains.



Existing efforts

| L)

Medicolegal Death Scene Investigations After Natural Disg
Weather-Related Events: A Review of the Literature

Luciana A Rocha, Gatharins Q. Fromknecht, Sarah Davia Redman, Joanne E. Brady, Sarah E. Hodgs, 7

ABSTRAGT
Background: The numier of disaster-related deaths recorded by vital stafstics depariments often differs
agencies, inclusing the National Ocsanic and Atmaspheric Administration-Naticnal Weather Service storm|
Red Cross The Centers for Disease Control and Preverfion [CDC) has launched an effortto improve d

B o make data jurisdictions, o
and enhance factors aerature review to examine how
and how such data are used to determine disaster relatedness
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Existing efforts

Electronic Death Registration System (EDRS) processing percentages
75% or more death records filed using EDRS (39)

Less than 75% filed using EDRS (9)

Testing EDRS (1)

No EDRS (8)
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Samoa Puerto Rico

SOURCE: National Association for Public Health Statistics and Information Systems (NAPHSIS) website: hitps //www naphsis org/systems

*Death record = death certificate



Retrospective studies

Morbidity and Mortality Weekly Report (A
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Deaths Related to Hurricane Irma — Florida, Georgia, and North Carolina,
September 4—-October 10, 2017

Weekly! August 3, 2018 J £7(305829-832

SPECIAL ARTICLE ”

Mortality in Puerto Rico
after Hurricane Maria

Nishant Kishore, M.P.H,, Domingo Marqués, Ph.D,, Ayesha Mahmud, Ph.D.,
Mathew V. Kiang, M.P.H., Irmary Rodriguez, BA., Arlan Fuller, J.D., M.A,
Peggy Ebner, BA., Cecilia Sorensen, M.D., Fabio Racy, M.D., Jay Lemery, M.D.,
Leslie Maas, M.H.5,, Jennifer Leaning, M.D., 5.M.H., Rafael A. Irizarry, Ph.D.,
Satchit Balsari, M.D., M.P.H., and Caroline O. Buckee, D.Phil.

Search

Centers for Disease Contfrol and Prevention

EOE T Servieng Lhems, Proseeting Pecgia™

Morbidity and Mortality Weekly Report ( MMIWR)
e 0 O

ABSTRACT

BACKGROUND

Quantifying the effect of natural disasters on society is critica! for recovery of

public health services and infrastructure. The death tol! can be difficult to assess

in the aftermath of a major disaster. In September 2017, Hurricane Maria caused

massive infrastructura! damage to Puerto Rico, but its effect on mortality remains
contentious. The official death count is 64.

Notes from the Field: Mortality Associated with Hurricane Matthew —
United States, October 2016

Waekly! Fabruary 10, 2017 / 66{5);145-146
METHODS

Using a representative, stratified sample, we surveyed 3299 randomly chosen house-

holds across Puerto Rico to produce an independent estimate of all-cause mortality

i after the hurricane. Respondents were asked about displacement, infrastructure

loss, and causes of death. We calculated excess deaths by comparing our estimated
posthurricane mortality rate with official rates for the same period in 2016.

RESULTS
From the survey data, we estimated a morrality rate of 14.3 deaths (95% confi-
. dence interval [CI], 9.8 to 18.9) per 1000 persons from September 20 through
December 31, 2017, This rate yielded a total of 4645 excess deaths during this
period [95% CI, 793 to 8498), equivalent to a 62% increase in the mortality rate as
: compared with the same period i 2016. However, this number is likely to be an
S—— - underestimate because of survivor bias. The mortality rate remained high through

T REPC - the end of December 2017, and one third of the deaths were arribured to delayed
- or mterrupted health care. Hurricane-related migration was substantial.

ASCERTAINMENT OF THE E—

This household-hased survey suggests that the number of excess de_athls related to
ESTIMATED EXCESS MORTALITY FROM o (Faded by ot Haand 1. o Sho of Pl Heo and o)
HURRICANE MARIA IN PUERTO RICO

A PUBLICATION OF THE
AMERICAN PUBLIC HEALTH ASSOCIATION

Articles

Home » American Journal of Public Health (4]PH) » August 2013

Mortality From a Tornado Outbreak, Alabama, April 27, 2011

Disaster Medicine and Public Health Prepare

volume 10, Special Issue 3 (Superstorm Sandy) June 2016, pp. 378-385 NENCL) MED 7g:2  NEIM.ORC JULY 12, 2028

The New England Journal of Medicine

‘Downloadsd from nejim org at Hinmelforb Health Sciences Library on November 13, 2018. For personsl use only. o other uses withou permission.
Copyright © 2018 Massachusetts Madical Society. All rights reserved

Injury Deaths Related to Hurricane Sandy, New York City, 2012




Recurring challenges

Chaotic
 Unpredictable

e Resource intensive in time of limited resources
* Perishable data

e Difficulty obtaining denominator

" Underreporting —
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Statement of Work




Limitations

e Study is to focus on non-infectious disease related disasters (e.g.
hurricanes) as declared under the Stafford Act

e Not part of the study
e Syndromic surveillance
e Long term surveillance
* Surveillance of responders



Deliverable one

e Overview: importance of morality and morbidity data after disaster
Impact
e Use of data
e Organizations involved in capture
e End users
* Intended audience for this quite broad



Deliverable two

e Detailed description: architecture, methodologies, and information
systems in use or available to SLTT
e System diagram
Variabilities highlighted
Highlight best practices
Comment on existing guidance (e.g. CDC attribution document)
Role of information technology systems
Critical points of failure highlighted
Preparedness (e.g. data sharing agreements)

e Continuity mechanisms (to ensure continued reporting, collection, and
sharing) in post impact environment.




Deliverable two - nuances

e Hurricane lke: Texas efforts to document hurricane related fatalities

 Indirect death from injury related to 52 yo male reinforcing roof with
additional screws drilled into electrical wiring causing electrocution

* Indirect death from 10 yo male struck and killed by falling tree limb that was
cut down in preparation for the storm

* Importance of on scene investigations (such as MVC), especially when
considered an indirect injury or death




Deliverable three

e Detailed description: current challenges
e Collection, recording, and reporting
e Lack of standardization
e Attribution
e Coordination
e Training/preparation
e To include analysis of timing of attribution (acute, delayed)




Hurricane Katrina Deaths, Louisiana, 2005
Joan Brunkard, PhD, Gonza Namulanda, MS, and Racult Ratard, MO, MPH

Objective: Hurricane Katrina struck the US Gulf Coast on August 29, 2005, causing unprecedented
damage to numerous communities in Louisiana and Mississippi. Our objectives were to verify,
document, and characterize Katrina-related mortality in Louisiana and help identify strategies to reduce

mortality in future disasters

Methods: We assessed Hurricane Katrina mortality data sources received in 2007, including Louisiana
and out-of-state death certificates for deaths cccurring from August 27 to October 31, 2005, and the
Disaster Mortuary Operational Response Team's confirmed victims' database. We calculated age-,
race-, and sex-specific mortality rates for Orleans, St Bemard, and Jefferson Parishes, where 95% of
Katrina victims resided and conducted stratified analyses by parish of residence to compare differ-
ences between cbserved proportions of victim demographic characteristics and expected values based
on 2000 US Census data, using Pearsen chi square and Fisher exact tests.

Results: We identified 971 Katrina-relsted deaths in Louisiana and 15 deaths among Katrina evacuees in
wother states. Drowning (40%), injury and trauma (25%), and heart conditions (11%) were the major causes
of death among Louisiana victims. Forty-nine percent of victims were people 75 years okd and older.
Fifty-three percent of victims were men; 51% were black; and 42% were white. In Orleans Parish, the
mortality rate among blacks was 1.7 to 4 times higher than that among whites for all people 18 years old
and older. People 75 years old and older were significantly more likely to be storm victims (P < .0001).

Conclusions: Hurricane Katrina wes the deadliest hurricane to strike the US Gulf Coast since 1928, Drowning
was the major cause of death and people 75 years old and older were the most affected population cohort.
Future disaster preparedness efforts must focus on evacuating and caring for vulnerable populations,
including those in hospitals, long-term care facilities, and personal residences. Improving merality reporting
timeliness will enable response teams to provide appropriate interventions fo these populstions and to
prepare and implement preventive measures before the next disaster.  (D¥saster Med Public Health

Preparedness. 2008,2:215-223)

Key Words: Hurricane Katrina, Louisiana, mortality, drowning, flooding, disaster preparedness

urricane Katrina struck the US Gulf Coast

on August 29, 2005 as a category 3 hurricane

on the Saffir-Simpson scale, causing unprec-
cdented damage to numcrous Louisiana and Missis-
sippi communities.” During the hours and days after
Hurricane Katrina, breaches in the levee infrastructure
resulted in flooding throughout approximately 80% of
New Orleans. A massive rescue and recovery effort
was launched by local, statc, and federal governments
and nongovernmental organizations. Before Hurri-
cane Katrina, the deadliest hurricane to make landfall
in the United States during the previous 30 years was
Hurricane Audrey (1957), with an estimated 416
deaths.? Hurricane Andrew (1993), the last category
5 hurricane to strike the United States, caused 26
dearhs 2 Although several preliminary estimares exist
of the deaths attributable to Hurricane Katrina,124
no prior report has systematically reviewed all of the
available death databases to accurately document
Hurricane Katrina mortality in Louisiana

Ohur objectives were to verify and document the num-
ber of deaths from Hurricane Katrina among people
in Louisiana at the time of the storm and to charac-
terize the storm's mortality burden by victim demo-

praphics, geographic location, timeline, and cause of

death. This report is the first to combine multiple death
databases to assess the number of storm-related deaths
among Louisiana residents and people who were in
Louisiana at the time of the storm and to provide
information regarding the causes of death. The find-
ings in this report will aid public health and emer-
gency preparedness efforts and may help reduce the
mortality burden in future natural disasters.

METHODS

Data Sources

Data sources included the Hurricane Katrina Disaster
Mortuary Operational Response Team (DMORT) da-
tabase and death certificates collected through Louisi-

ana vital statistics and out-ofstate coroners’ offices

|
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TWO MONTH
STUDY PERIOD

ONE MONTH
STUDY PERIOD

Deliverable three — timing of attribution

Tracking Deaths Related to Hurricane lke, Texas, 2008

David F. Zane, MS; Tesfaye M. Bayleyegn, MD; John Hellsten, PhDD; Ryan Beal, MPH;
Crystal Beasley, M5; Tracy Haywood, BS; Dana Wiltz-Beckham, DVM; Amy F. Walkin, MSPH

On 13, 2008, Ike, a category 2 storm with maximum sustained winds of 110
mph, made landfall near Galveston, Texas. lke produced a damaging, destructive, and deadly storm surge
across the upper Texas and southwestern Louisiana coasts. Thirty-four Texas counties were declared disas-
ter areas by the Federal Emergency Management Agency; 15 counfies were under mandatory evacuation or-
ders. To describe causes of death associated with this hurricane and identify prevention strategies during the
response and recovery phases, the Texas Department of State Health Services (DSHS) monitored mortality
data in 44 counfies throughout the state. This report summarizes Ike-related deaths reporied by Texas medi-
cal examiners, justices of the peace (coroners), forensic centers, public health officials, and hospitals.

Hulinl:: Based on the Centers for Dlsea.se Control and Prevention (CDC) disaster-related mortality surveillance

fo d collected (optimally daily) data on demographic, date
and place of death, and cause and un:umstancenf deaths. A case was defined as any death that was directly
or indirectly refated to lke among evacuess, residents, nonresidents, or rescue personnel in the declared di-
saster counties, counties along the Texas Gulf coast or counties known to have evacuation shefters occuming
Septernber 8, 2008, throwgh Dctober 13, 2008. Analyzed data were shared with the state emergency opera-
fion center and the COC on a daily basis.

Results: The surveillance identified 74 deaths in Texas as directly (10 [14%]), indirectly (49 [68%]), or possibly
{15 [20%:]) related to Ike. The majority of deaths (n=57) Were reparted hy medical examiners. Deaths oc-
curred in 16 counties of the 44 counties covered by the LTI ajority of death: in Harris
and Galveston (28 [38%] and 17 [23%]), respectively. The deceased ranged in age from younger than 1 year
o B5 years, with an average age of 46 years (median 50 years); 70% were male. Of the 74 deaths, 47 (64%)
resulied from injuries, 23 {31%) from ilinesses, and 4 (5%) were undetermined. Among the injuries, carbon
maonaxide poisoning (13 [18%]) and drowning {8 [11%]) were the lzading causes of injury-related deaths.
Cardiovascular failure {12 [16%]) was the leading cause of illness-related deaths.

Conclusions: Defining the relztion of death to hurricane using an acfive mortality surveillance system is pos-
sible. The active mortality surveillance form used in Ike provided valuzble daily information to DSHS, state
emergency management officials, and the COC regarding the characteristics of deaths in the state. Most of
the Ike-related dezths were caused by injury {direct and indirectly related) such as carbon monoxide poison-
ings and drowning and may have been preventable by educating the public.

(Disaster Med Public Health Preparedness. 2011;5:23-28)

Key Words: hurricanes, disasters, mortality surveillance, Hurricane [ke

ropical cyclones, variosly defined as hurri-

I canes, typhoons, and cvclones, are meteorologi-

cal depressions or low-pressure weather sys-

tems that develop from atmospheric disturbances over

the warm waters of the tropical oceans. Tropical cy-

clones or hurricanes produce destructive winds, inun-

dating rains, and storm surges that are frequently ac-
companied by floods, tornadoes, and landslides.'*

The United States ranks first in the number of annual
tropical cyclone impacts: an average of 12 tropical cy-
clones per year strike the continental United States, Pu-
erto Rico, the US Visgin Islands, and Pacific jurisdic-
tions.” According to the National Oceanic and
Atmospheric Adminstration, the United Seztes has been

in an increased cycle of hurricane activity since 1995,
and this trend is predicted to continue for another 10
to 20 years.* Each year (1998-2007) during hurricane
season ( June [ -November 30), hurricanes account for
approximately 17 deaths (range 0-1016, including Hur-
ricane Katrina deaths) and 53 billion in damages wo prop-
erty and infrastructure annually.’

Althouph cumulztive hurricane mortality for the United
Seatesfor the period 1900-2004 wasapproximately 15000,
half of these deaths occurred in 1900 when the un-
named hurricane {the deadliest natural disaster in US his-
tory) killed 7200 citizens in Galveston, Texas® From 2005
to 2008 { Ausgust), I tropical storms ( Erin and Edouasd)
and 4 hurricanes (Rita, Humbesto, Dolly, and Gistav)

Disaster Medicine and Public Health Preparedness
{Raprintad!

3
2011 American Medical Association. Al rights reserved.




Deliverable four

 |dentify best practices for collecting, recording, and reporting

e Sharing of this data — within the health department and to partners
(e.g. FEMA)

e Recommend priority areas of emphasis and allocation of resources

e Feasibility
e Sustainability
~» Continuity




Deliverable five

e Review of analytical approaches and methods
* Prospective
* Retrospective




Questions?
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