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Dear Editor:
Impact assessments of disasters caused by natural hazards usually measure mor-
tality for only a few weeks following an event, and studies that count death totals
for one year or more are rare.1"3 Limited surveillance periods are problematic
and may result in an underestimation of mortality since the delayed, indirect
deaths are not included.4 A lack of resources may explain the limited, longer-
term surveillance. Additional barriers to conducting more thorough, extended
assessments include the challenges of attributing a delayed death to a specific
event and the misguided belief that a few weeks of follow-up are sufficient to
identify relevant impacts.5 There is no universally accepted, standard definition
for a disaster-related death, and the definition of "indirect death" remains par-
ticularly vague and subject to inconsistent application.4'6 Researchers, first
responders, and public health planners must use common definitions in order
to effectively describe and communicate the impact of an event. They also can
use such definitions to inform post-event surveillance activities (e.g., content and
duration). The aim of this comment is to capture Lew and Wetli's approach to
their study of Hurricane Andrew-related mortality, to record those deaths that,
"but for the hurricane, would not likely have occurred."7

Limited examples of research on delayed, disaster-related mortality are avail-
able in the literature. However, it seems that certain hazards (e.g., those linked to
diseases with known latency periods) are more likely to receive ongoing atten-
tion than others. After decades of ongoing surveillance, experts continue to
attribute deaths to radiation events, such as Chernobyl and the atomic bombings
in Japan.8 The Indian Council of Medical Research followed a cohort of people
exposed to methyl isocyanate gas in Bhopal, India from 1985-1994 and count-
ed delayed deaths.9 Also, systems are in place to monitor the residents and recov-
ery workers exposed to toxic dust during and after the terrorist attacks of 11
September 2001. The perception may be that disasters caused by natural hazards,
such as floods or tornados, do not appear to be enduring threats. Thus, experts
seldom count deaths displaced in time from the event of interest.

The experience from Hurricane Katrina demonstrates how inappropriate sur-
veillance and classification has clear implications for preparedness and response.
Hurricane Katrina, which made landfall in soudieastern Louisiana on 29 August
2005 and quickly resulted in flooding the New Orleans metropolitan area, is
among the five deadliest hurricanes in US history.10 As is the case in many disas-
ters, impact assessments have estimated the death toll for only the period immedi-
ately following the event. As of May 2006, the Louisiana Department of Health
had recorded 1,577 direct or indirect storm-related deaths of residents between 27
August and 01 October 2005.11 Currently, no assessments of Katrina death totals
beyond October have been conducted. However, there is anecdotal evidence—such
as the observations of healthcare workers and die number of deatli notices in die
Times-Picayune (up 25% from January 2005 to January 2006 despite reduced pop-
ulation)—that the death rate has increased post-Katrina. This increase may be due
to die stress diat is exacerbating underlying health conditions.11 In order to ade-
quately design pre- and post-disaster interventions, additional information about
the magnitude and scope of these trends is needed.

The common classification of disaster mortality, which includes direct and
indirect deaths, is insufficient for capturing the enduring impacts (such as the
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Definition

Direct Death

Indirect Death

Disaster-Triggered Deaths

Examples

Drowning in floodwaters; head trauma
from debris

Suicide; fatal injury occurring during
clean-up; post-disaster pulmonary
embolism as a result of sheltering in
motor vehicles19

Death resulting from disruption of care
for year post-disaster chronic illness;
suicide

Timeframe

Immediate death or immediate injury
that causes delayed death

Immediate: 2 weeks post-disaster

2 weeks post-disaster to 1 year post-
disaster

Table 1—Demographic information by wave of data collection
Uscher-Pines © 2007 Prehospital and Disaster Medicine

exacerbation of underlying chronic illness) of disasters
caused by natural hazards on populations. The modified
scheme outlined in this discussion can be applied to link
individual, delayed deaths to a precipitating event such as
Hurricane Katrina. Improved classification can provide
disaster planners with critical information in order to design
recovery interventions.

Common Classification Schemes
In standard, but slightly variable definitions, direct death in
disasters caused by natural causes is attributed to the envi-
ronmental or physical force of the disaster, and indirect death
is attributed to unsafe or unhealthy conditions that exist
through the recovery phase.6 Indirect deaths may include
(but are not limited to): (1) suicides and homicides;7 (2) acci-
dents during the recovery phase;4 (3) traffic crashes during
relocation;13 (4) cardiovascular deaths that occur as a result
of shock or stress;7 and (5) exacerbation of pre-existing med-
ical conditions that contribute to death.14 There are no
explicitly identified time frames in which the causes of indi-
rect deaths are documented, therefore planners cannot ade-
quately compare mortality across studies and disasters.

As anecdotal evidence suggests, there may be many dis-
aster-related deaths that are not recorded due to limited
surveillance periods and inappropriate definitions and cri-
teria. For example, if the Louisiana Department of Health
maintains the 1,577 death total of Hurricane Katrina, it
may overlook those deaths that extend far beyond the ini-
tial insult. This could result in a distortion of the true
effects of the disaster, with unfortunate implications for the
ongoing recovery and future prevention and response activities.

The vague concept of indirect death is problematic and in
need of clarification. Adequately assessing the causes of indi-
rect death is of paramount importance because it often is
more feasible to intervene and limit the secondary effects
rather than the direct effects of the precipitating event. Thus,
maintaining detailed data on the incidence and risk factors
for secondary (delayed) effects is critical for prevention.6

Combs et al recognized the lack of rigor in the literature with
respect to crucial definitions and proposed a new scheme.
However, in failing to implement standard time frames for
the classification of disaster-related deaths and leaving such
decisions up to individual investigators, they did not resolve

one of the major weaknesses in the current methods of clas-
sification.15 One additional and strikingly different method
for measuring disaster mortality uses the concept of years of
potential-life-lost (YPLL), an indicator of premature mortal-
ity that takes into account the victims age at death.16

Researchers can compare the YPLL in disaster victims and
non-victims. While this indicator is useful in describing the
overall impact of a disaster on populations and the cost to
society, it does not provide criteria for surveillance duration.

Proposed Classification Scheme
Deaths resulting from disasters should be labeled as:
"direct", "indirect", or "disaster-triggered". The definition
of direct death remains unchanged (i.e., death attributed to
the environmental or physical force of the event(s)).
However, indirect deaths are limited to a period of two
weeks following the event, a period previously defined in
the literature as the "acute excitement and response
phase."7 Although there is a precedent for the selection of
this time frame, and it seems appropriate for the applica-
tion to most disasters caused by natural hazards, two weeks
is somewhat arbitrary. In certain isolated cases in which
responses and recovery are prolonged, a longer time period
may be justified. The third category of disaster-triggered
death encompasses the period beyond two weeks. Further
research will be required to determine the cut-off date for
this category, but six to 12 months may be adequate. One
study suggests that mortality rates reach a steady state—
although elevated from pre-event levels—within six
months of the event.17 It is important to emphasize that
technological disasters may cause direct deaths that are dis-
placed in time from the actual event (e.g., death from thy-
roid cancer years later.) The scheme outlined here is more
suited to typical disasters caused by natural events, since when
floods or winds pass, the primary insult is removed.

There will be some overlap in the causes of death in the
categories of indirect and disaster-triggered mortality. For
example, suicides and exacerbations of medical conditions
that result in death may appear in either category (but not
both) depending on their timing. However, the purpose of
the third category, disaster-triggered mortality, is to fully
capture the role of poor chronic disease management and
the interaction of stress and underlying physical or mental
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conditions in deaths caused by disasters. Medical errors
that occur in the absence of patient medical records and
lead to eventual death also are relevant. The use of the third
category depends on the report of third parties (e.g., rela-
tives and healthcare providers of the deceased). Thus, sur-
veillance systems may have to adapt in order to tap new
sources of information over longer periods.

At this time, it is unclear whether Hurricane Katrina
will look more like a natural disaster whose main effects
will manifest within months or years, or a chemical or radi-
ological disaster, which justifies decades of surveillance.
Some speculate that exposure to floodwaters—with conta-
minants such as lead, arsenic, and petroleum—poses certain
health risks.18 Thus, long-term surveillance is especially
important. To begin to apply the classification of disaster-

triggered mortality to actual practice, planners can use
medical claims databases to identify a sample of (insured)
patients with chronic illnesses. Chronically ill patients that
show evidence of (greater than expected) post-Katrina
deterioration, and subsequent death then become the tar-
gets of further investigation (i.e., direct request for third-
party reports on the likely role of Katrina.)

The new scheme proposed in this discussion allows
planners to better compare the long-term impacts of dif-
ferent events by using standardized definitions.
Furthermore, by tracking delayed impact, this scheme
encourages longer-term surveillance. It is clear that without
adopting a more nuanced approach to classifying mortality
in disasters caused by natural hazards, the public health
community fails to fully understand—and consequently to
prepare for—the enduring impacts of such events.
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