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Public health practice and disaster 
resilience: a framework integrating 
resilience as a worker protection strategy 
Dori B. Reissman, Kathleen M. Kowalski -Trakofler, and Craig 1. Katz 

Introduction 
The disciplines of emergency management and public 
health share objectives in hazard identification and the 
application of control or prevention strategies in the 
advent of disasters. This chapter defines resilience as 
it pertains to workers converging at a disaster site to 
perform response, recovery, or clean-up operations. A 
conceptual framework will be applied to disaster situ­
ations to highlight intervention avenues to preserve or 
enhance the resilience of the workers. Possible inter­
ventions include worker training and education, med­
ical and emotional support services, disaster safety 
management, and alignment of organizational culture, 
policy, and procedures. 

The disciplines of public health and 
emergency management 
Public health is "the science and art of preventing 
disease, prolonging life and promoting health and 
efficiency through organized community effort" 
(Winslow, 1920). Epidemiology is the basic science 
of public health research, policy, and practice; which 
prOvides methods to study factors affecting the health 
and illness of populations (Institute of Medicine, 
2002) . Modern public health practice requires alli­
ance among many disCiplines and emotionally charged 
points of view, particularly when health and safety 
become challenged by disasters. Public health and 
emergency management share the objectives of iden­
tifying hazards and managing risk, particularly before 
a disaster strikes (Haddow & Bullock, 2006). When 
looking across these disciplines, risk would be defined 
as susceptibility to death, injury, and illness to people; 
damage or destruction of the human-built or natural 
environment; and disruption or stoppage of services 
that support people from a population perspective. The 

purview of both disciplines has varied over time and 
in response to events, legislative initiatives, and lead­
ership styles. ;For the purposes of this chapter, a disas­
ter is defined as a serious disruption in the functioning 
of a local jurisdiction that poses a significant level of 
threat to life, health, property, or the environment and 
requires outside assistance to manage or cope with the 
event (International Federation of Red Cross and Red 
Crescent Societies, 2000). In common parlance, disas­
ters are local events and directly impact communities. 

Community resilience 
The term community resilience is used in multiple, 
and often vaguely defined, ways. Emergency manage­
ment uses the term "disaster-resilient community>' to 
describe buildings, bridges, and roadways designed to 
withstand expected weather and geological hazards. 
Public policy circles use the term resilience to encour­
age a degree of self-sufficiency for defined jurisdictions 
to prOVide immediate emergency services and adequate 
food, water, medical help, and law enforcement to 
preserve social order in the face of disaster. National 
preparedness planning has applied the concept of 
resiliency to macro-level systems redundancy, equip­
ment back-up, and alternative sources for raw mate­
rials, final goods and services, including information 
management (US Department of Homeland Security, 
2009). However, these approaches focus on harden­
ing the human-built environment and enhancing the 
systems that sustain people, but they do not address 
human behavior directly. The disaster literature is full 
of accounts where poor planning and lack of prepared­
ness for the emotional, social, and behavioral conse­
quences were likely to have delayed or compromised 
recovery efforts (Flynn, 2003). Disaster events have 
been associated with health-risk behaviors, exacerba­
tion of chronic medical conditions, incitementof new 
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psychiatric disturbances, and unexplained physical 
symptoms associated with decrements in function or 
quality of life (Katz et ai., 2002; Fullerton et aI., 2003; 
Institute of Medicine, 2003; Engel, 2004). However, 
inadequate planning, personnel, and resources for this 
arena continue to plague emergency managers (Flynn, 
2006). 

In 2006, the term community resilience was dir­
ectly introduced in the Pandemic Influenza and 
All Hazards Preparedness Act (Public Law number 
109-417) and the Homeland Security Presidential 
Directive 21 (US Department of Homeland Security, 
2007). Community resilience was contextualized 
(paragraph 20) as: 

Where local civic leaders, citizens, and families are edu­
cated regarding threats and are empowered to mitigate 
their own risk, where they are practiced in responding to 
events, where they have social networks to fall back upon, 
and where they have familiarity with local public health 
and medical systems, there will be community resilience 
that will significantly attenuate the requirement for add­
itional assistance. 

This led the US Department of Health and Human 
Services (DHHS) to convene a federal advisory com­
mittee (the National Biodefense Science Board) for 
assistance with strategy and implementation. A special 
expert subcommittee was initiated to provide guidance 
to the Secretary of the DHHS about operationalizing 
community resilience as a health protection strat­
egy (US Department of Homeland Security, 2007).1 
A report capturing the deliberations of this expert 
advisory body was passed to DHHS in November 2008 
(Disaster Mental Health Subcommittee of the National 
Biodefense Science Board, 2008); it began with the fol­
lOwing paragraph: 

Disaster mental and behavioral health ... , includes the 
interconnected psychological, emotional, cognitive, 
developmental, and social influences on behavior and 
mental health and the impact of those factors on pre­
paredness, response, and . recovery from disasters or 
traumatic events. These factors directly and indirectly 
influence individual and community risks for health 
and saf~ty outcomes such as substance use and abuse, 
aggression and non-adherence to public health recom­
mendations (e.g., medication regimens, infection con­
trol, and evacuation or restricted movement), and the 
success of emergency response strategies and public 
directives .. . 

Community resilience is sometimes used in multiple, 
and often vaguely defined ways to imply that the health 
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and/or safety of community members can be influ­
enced through interventions aimed at defined social 
networks, local governance, and critical infrastructure 
pathways supplying products and services needed to 
sustain a community in the face of disaster (Schoch­
Spana, 2008). A recent review of the literature across 
several disciplines led Norris and colleagues (2008, 
p. 130) to define community resilience as "a process 
linking a set of adaptive capacities to a positive trajec­
tory of functioning and adaptation after a disturbance" 
(such as a disaster). Their framework defined adapta­
tion in terms of an ability to function and they went 
on to comment (p. 132) that post-disaster function is 
"not necessarily superior in level or character or effect­
iveness to pre-event functioning; it is simply different:' 
This is a departure from other conceptualizations of 
collective resilience, which incorporates the elem­
ent of learning and growth from the disaster, a trans­
formative process catalyzed by the disaster experience 
(Brown & Kulig, 1996/97; Tedeschi et aI., 1998; Paton 
& Johnston, 2006; Masten'& Obradovic, 2008). Norris 
and colleagues (2008) provided a theoretical model 
that defines economic development (continuity of 
business, aVailability of jobs), social capital (collective 
value of social networks), information and communi­
cation, and community competence (ability to address 
the challenges) as the dynamic domains of adaptive 
capacity at the collective community level. Their model 
utilizes an ecological framework of the interdependen­
cies between people, institutions, and organizations to 
mobilize resources to adapt to the new reality created 
by the disaster. It incorporates the process of collective 
problem solving and a common understanding about 
respective roles and responsibilities of various private, 
public, and volunteer entities in advance of a disaster. 
In a book on disaster resilience, Paton and Johnston 
(2006, p. 8) define the challenge of adapting to the new 
reality as "a measure of how well people and societies 
can adapt to a changed reality and capitalize on the new 
possibilities offered:' 

A framework to guide interventions 
promoting resilience in disaster 
workers 
The remainder of this chapter will focus on the resili­
ence of workers (affiliated and volunteer) converging 
at disaster sites to perform response, recovery, and/or 
clean -up operations. In essence, the concept of commu­
nitywill be targeted to the workers, their organizations, 
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I Table 23.1 The Haddon matrix template. 

Event 

and the dynamic disaster work environment. The will­
ingness and ability for workers to comply with safe 
work practices is greatly influenced by each worker's 
awareness of the hazards, the existence of a safety plan 
and availability of personal protective equipment, the 
culture of the responding and affected organizations, 
and the peculiarities of the incident itself (Jackson 
et a!., 2004; Qureshri et al. , 2005; Zohar, 20Hl). As such, 
it will be important to integrate resilience within the 
organizational culture and the activities designed to 
protect the health and safety of workers (Flynn, 2006; 
Reissman et aI., 2006a; Ursano et aI., 2006; Reissman & 
Howard, 2008). The approach to interventions that pre­
serve or enhance disaster resilience for workers must 
be tailored to the work organization, the anticipated 
disaster scenario, and the training and experience of 
the workers themselves. This requires systematic ana­
lysis and evaluation as part of intervention planning. 
The analysiS benefits from combining expertise in a 
public health practice framework: specifically applying 
classic models of causation from epidemiology within 
the fields of occupational health and safety and behav­
ioral and psychological health. 

The Haddon matrix: a tool for developing 
interventions to enhance resilience in the 
disaster worker community 
Designing interventions for public health practice 
requires the development of a logic model to ascer­
tain reasonable opportunities for intervention and to 
evaluate the impact of the resources applied. William 
Haddon, Jr. developed such a model to enable a sys­
tematic multidisciplinary analysiS of the contributing 
factors to injury from traffic crashes, which enabled a 
comprehensive program of highway safety to be devel­
oped. This is known as the Haddon matrix (Haddon, 
1968, 1970, 1972) and is illustrated in Table 23.1. The 
columns capture the contributing factors using basic 
epidemiology as the underpinning: namely identifying 
who is harmed (host), what is causing the harm (agent), 

342 

and how it is transmitted (vehicle), and defining the 
circumstances or settings that bring the host and agent 
together resulting in the adverse health or safety out­
come (environment). The rows represent time phases 
(i.e., before, during, and after) in relation to a defined 
event (e.g., car. crash, infectious disease, or disaster) . 

This systematic approach has broad application 
for public health practice (Institute of Medicine, 2003; 
Runyan, 2003; Barnett et a!., 2005). The follOwing text 
outlines how to use the Haddon matrix to define a 
health or safety outcome under evaluation. The chap­
ter will then give two case studies where the Haddon 
matrix is applied to two disasters to explore possible 
interventions to preserve or enhance resilience for 
workers involved in disaster response, recovery, and \ 
clean-up operations. 

The disaster literature describes the follOwing 
potential outcomes: heafth-risk coping behaviors 
(smoking, drinking, recklessness), exacerbation of 
underlying medical conditions (e.g., hypertenSion, 
peptic ulcer disease, asthma, chronic anxiety, thought 
or mood disorders), and the incidence of new anxiety 
and mood disorders (Katz et aI., 2002; Fullerton et al., 
2003; Institute of Medicine, 2003; Engel, 2004). For 
the purpose of this chapter, the rows can be assigned 
according to the disaster cycle in emergency man­
agement: preparedness and mitigation (pre-event), 
response (during the event), and recovery (post­
event). The adverse health and safety outcomes of con­
cern are stipulated as influenced by perceived threats 
to resilience: the "agent': such as traumatic loss (e.g., 
sudden death of a co-worker or loved one), harm (e.g., 
serious injury), or change (e.g., loss of job/income, 
home/place) resulting from the disaster. As mentioned 
above, the "environment" is defined collectively as the 
work site(s) associated with the disaster event. So, 
in looking more closely at the host, one could define 
intrapersonal and interpersonal factors for the worker 
as having a bearing on vulnerability and resilience. 
The environment is broken into a physical (human­
built or natural landscape) and the social and cultural 
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components. The sociocultural aspects may include 
the interaction within (co-worker or management 
support, communication, resources, safety and admin­
istrative policies) and between (coordination and con­
trol) the work organizations involved in the disaster, 
the community and workforce behavioral norms and 
beliefs, and the influence of regulatory aspects (laws 
and enforcement). 

There are several typologies used to classify dis­
asters for the purpose of studying mental and behav­
ioral response. Disasters may be caused by forces of 
nature or by human action. Examples of natural forces 
include extreme weather events (hurricanes, torna­
dos, cyclones), geological disturbances (earthquakes, 
volanic eruptions), or severe infectious epidemics 
(severe acute respiratory syndrome, pandemic influ­
enza). Technological or industrial disasters may' occur 
from human neglect, error, or by deliberate and harm­
ful actions. People who perceive a loss of control (no 
warning, unable to avoid, lack of coping skills) or have 
inadequate social support in relation to the disaster 
are more likely to have more severe or longer lasting 
psychopathology (Fullerton et ai., 2003; Kaniasty & 
Norris, 2004). Box 23.1 provides some key observa­
tions gleaned from prior disasters, which serve as a 
context for the case studies to be discussed in the next 
section. 

CASE 1: the World Trade (enter 
terrorist attack on September 11,2001 
At least 40000 individuals are estimated to have 
responded to the World Trade Center (WTC) site 
following the September 11 2001 (9/11) terrorist 
attacks, encompassing a broad array of traditional first 
responders, workers as diverse as laborers and morgue 
staff, and affiliated and unaffiliated volunteers (Herbert 
et ai., 2006). These responders encountered well-char­
acterized physical hazards (including chemical tox­
ins) and emotional traumatogens. It is for this reason 
and others that their experience prOvides an ideal lens 
through which to look at the public health dimensions 
of resilience amid catastrophe. 

Public health observations about the responder 
population may in fact be particularly generalizable 
to other catastrophic events because of the vast size 
of this population and its associated heterogeneity. As 
responders are members of the broader "disaster com­
munity" that grows up around a disaster (Wright et al., 
1990), lessons regarding their resilience should be 
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relevant to non-responders as well. The 9/11 respond­
ers also have had access to a unique long-term medical 
follow-up program, the information from which has 
led to much published discussion about issues rele­
vant to the well-being of the responder community in 
the event of future large-scale catastrophic events. 

Although not intended to be exhaustive, Table 23.2 
and the following discussion exemplifies the applica­
tion of the Haddon matrix to the subject of resilience 
in responders. When the 9/11 rescue and recovery 
response is overlaid with the Haddon matrix, the 
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Table 23.2 Haddon matrix of public health measures promoting the resil ience of responders to the World Trade Center attacks. 

Hast ·, 

(WTCresp;lo.riders,) -------
Physic=al 
emiirol'lmeAt. 

Pre-event Integr~e . rbutihe Emer§ency:respOr;1se Biohazarotraining 
mental h~arth, 5e~vices . training, iACllid!ng de~r" 
intoetnproye~ health . role;d~Mitiont: . 
progrqrnming .' support around 

mental health and . 
'. resTifem:e 

Event Train and deploy 
providers of psychological 
first aid; identify high-risk 
responders 

Institute policies for 
monitoring and 
limiting exposure to 
Ground Zero 

Promote/require 
use of personal 
protective 
equipment 

Promote a 
disaster response 
environment 
that emphasizes 
responder, 
workplace, and 
family well-being 

Post-event 

: . 

Establish:a System for 
IQ8g~tertn.men~al health 
fQltbw-LJparidcare . 

• ~ Sy.5.t~mOftinancial · 
s.ijppcir~ar'ldi;Oc;a~ion(H 
reha"qtJftatjon for ' 
qffeEtedresponders , 

'·· .. EstabJ.ishil Sy~t~rh 
for: lbhg~terrn: . 

. pl:!ysi:c;al ~ealth 
.fQllow-WR smdca(e 

. InvOlve families ib 
long~ter-m menta t·, 
healthfollowcup 
.and"care· .. 

.' . . . 

boxes highlight true accomplishments, missed oppor­
tunities, and lessons learned regarding public health 
measures relevant to resiliency. 

Pre~event 

Host 
Planning in the pre-disaster peroid affords the oppor­
tunity to deploy a robust cohort of responders in the 
event of disaster. A responder base that begins from a 
healthy position is best positioned to manage itself and 
the response in a healthy and effective manner (Bills 
et al., 2008). In a sample of the first 1138 participants 
in a medical/mental health screening and treatment 
program for 9/11 responders, ultimately known as the 
WTC Medical Monitoring Program, only 3% reported 
ever having previously seen a mental health profes­
sional (Smith et al., 2004). 

Ensuring better access to mental health services 
to responders pre-disaster should enhance resiliency 
when disaster strikes. To achieve this requires a system 
of capable and available mental health providers who 
can be reimbursed for their services. This may be easier 
for disaster response agencies that rely on employees 
rather than volunteers, but voluntary agencies could 
also mandate receiving proof of a "mental health check 
up" for all potential volunteers. 
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Agent 
Adequate training in disaster response is essential for 
ensuring not only an effective response but also the 
well-being of responders themselves. An analysis of 
28962 registrants in the WTC Health Registry who 
identified themselves as having been rescue or recovery 
workers at the WTC site found that rates ofpost-trau­
matic stress disorder (PTSD) were lowest in police and 
highest in unaffiliated volunteers (Perrin et aI., 2007). 
This seems to underscore the importance of training 
and experience in bolstering mental health and coping 
during disaster. Indeed, the study also found that risk 
of PTSD was heightened if responders reported hav­
ing performed tasks at "Ground Zero" atypical for their 
occupation. 

Public health-oriented management of future dis­
aster responses would, therefore, include better gate­
keeping around unaffiliated volunteers ill prepared to 
handle what awaits them. In addition, emergency man­
agement agencies can work to ensure that partner agen­
cies provide fully trained and credentialed responders 
and that these responders adhere to their roles as best 
as circumstances permit. 

Physical environment 
The attacks on the WTC generated exposure to phys­
ical contaminants, which has been the subject of much 
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subsequent discussion (Herbert et aI., 2006). The toxins 
derived from the thousands ofliters of exploded jet fuel 
and the tons of coarse and fine particular matter gener­
ated by the collapse of the towers themselves, airborne 
exposure to which was perpetuated by days to weeks 
of smoldering fires. Emergency response training must 
include consideration of the potential biohazards to 
which responders may be exposed. Although it may be 
impOSSible to anticipate, or at least meaningfully edu­
cate about, all possible physical exposures, anyone who 
trains to participate in disaster response should at least 
be trained to ask two general questions: what are the 
potential physical exposures and who is monitoring 
occupational safety? This will be particularly import­
ant in the event of a nuclear, chemical, or biological ter­
rorist attack, although it may be those very cases where 
the issue is most salient. Emergency response agencies 
can mandate basic "all-hazards" training to be an elem­
ent of the training programs of their partner agencies. 

Social environment 
Even if employers provide for capable, available, and 
affordable pre-event mental health serviCes for disaster 
responders, another hurdle remains - stigma. The chal­
lenge therein lies to create a workplace environment 
that promotes mental well-being and characterizes 
the action of seeking out mental health professionals 
as not only acceptable but also desirable. This chal­
lenge likely extends beyond the purview or capacity of 
anyone employer to that of a community as a whole, 
including its departments of health or mental health. 
A discussion of de-stigmatization is beyond the scope 
of this paper, but, for example, models for addreSSing 
workplace depression have been developed (Bilsker 
et aI., 2007) . 

Event 
Host 
The evidence base for mental health interventions in 
the acute aftermath of disaster is limited, leading to reli­
ance on general principles for intervention, including 
promoting a sense of safety, calm, hope, self-efficacy, 
and connectedness (Hobfoll et aI., 2007). Consensus 
exists around a set of basic interventions known as 
"psychological first aid" for addressing the psycho­
logical equivalent of the bumps and scrapes of trauma 
(Brymer et aI., 2006). However, little is known about 
the nature and extent of mental health services pro­
vided to responders in the course of their rescue and 
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recovery work at the WTC, despite anecdotal reports 
of the availability of these services. One organization, 
Disaster Psychiatry Outreach, did "staff" Ground Zero 
after the 9/ll attacks with volunteer psychiatrists, 
although minimal documentation is available regard­
ing the interventions (McQuistion & Katz, 2001). 

The experience of 9111 responders has suggested 
the need for a comprehensive mental health program 
that spans the immediate and long-term aftermath of 
disaster and that includes real-time surveillance, treat­
ment, and study of service utilization and impact (Bills 
et aI., 2008). This program should smoothly link imme­
diate and long-term mental health services (Garakani 
et aI., 2004). Psychological first aid was widely prom­
ulgated in the aftermath of 9111, prOviding a standard 
for basic mental health intervention that public health 
authorities may implement in future disasters. In keep­
ing with a key aspect of psychological first aid, and in 
the setting of scarce resources, future peri-event men­
tal health interventions can.be targeted at higher-risk 
groups within the responder and general population. 
A host of well-documented risk factors for developing 
post-disaster psychopathology have been established 
in the general psychiatric literature (Garakani et aI., 
2004) and in the 9111 responder literature (Katz et aI., 
2009). These span prior psychiatric history, extent of 
exposure to a disaster such as 9111, and availability of 
post-disaster social supports; this suggests a picture of 
who among a disaster-affected population may be less 
resilient and need more assistance. 

Agent 
The disaster literature is replete with evidence that 
"dose of exposure" to a disaster or other trauma cor­
relates with likelihood of suffering psychiatrically in 
its aftermath (Katz et aI., 2002). This association has 
also been shown in 9111 responders, where expos­
ure was reflected in such dimensions as having dir­
ectly witnessed the attacks, been exposed to the dust 
cloud, lost someone, or spent more time at Ground 
Zero (Bills et aI., 2008). Regarding the last, among the 
WTC Health Registry's 28 962 responders, arriving at 
the WTC site soon after 9/11 and total duration of time 
spent workingat the site (from 1 to 200 days) were each 
an exposure variable that correlated with likelihood of 
having PTSD in all responders except police (Perrin 
et aI., 2007). 

Emotional exposure represents a multifaceted con­
struct that includes at least one major modifiable fac­
tor - duration of exposure. Communities need their 

345 

http:represen.ts
http:nment.of


I 
i 

- .. -~ 

Section 5: Training for resilience J 
L------------~-_ 

responders to rush in quickly. However, the scientific 
literature suggests that limiting responders' subse­
quent duration of exposure at places like the WTC site 
should promote the resilience of the responders and, 
therefore, be in the interest of the community that has a 
stake in their well-being. Responders' time of exposure 
to a disaster could be monitored according to at least 
two parameters: total time spent on-site and how much 
time off occurs within that time period. While further 
study will be reqUired to calibrate the former thresh­
old, common sense should be of more use in guiding 
public health decision making on the latter. 

Physical environment 
One of the major exposures suffered by WTC respond­
ers, toxins, has already been alluded to. In a study of 
the first 9442 WTC responders who participated in 
a medical and mental health screening program, the 
WTC Worker and Volunteer Screening Program, 69% 
reported new or worsened respiratory symptoms at 
the time of working at the WTC site and 59% reported 
persistent complaints at the time of their examination 
up to two and a half years later (Herbert et al., 2006). 
As with emotional exposure, earlier time of arrival 
correlated with respiratory symptoms and findings. 
Likewise, in the WTC Health Registry's cohort, time 
of arrival as well as duration of exposure at the WTC 
site correlated with the likelihood of newly diagnosed 
asthma (Wheeler et aI., 2007). 

Importantly, the WTC Health Registry study found 
that delays in use of respiratory masks, and to a lesser 
degree total days without using masks, correlated with 
the likelihood of developing asthma (Wheeler et al., 
2007). The authors of the study concluded that timely 
and appropriate use of respiratory masks, along with 
programs that enforce this usage, should reduce future 
respiratory exposures in the event of disasters that 
involve airborne contaminants. This reflects a hard­
learned lesson from 9/11 that can inform future public 
health planning around disasters. 

Social environment 
In the necessary rush to respond and help after a dis­
aster such as 9/11, there is great potential for neglect 
ofllie beyond the disaster site. Self, family, and work­
place may all be neglected in the course of becoming 
immersed in rescue and recovery efforts. When the 
length of a disaster response spans months, as it did at 
the WTC site, this neglect may have Significant ill con­
sequences in any or all of these domains. For example, 
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family tensions may become exacerbated (Katz et al. 
2006a). In addition, it must be considered whether the 
immersion in disaster response represents, at least in 
part, an unhealthy flight from personal problems (Katz 
& Nathaniel, 2002). 

It should be possible for response agencies to 
"preach" balance to their responders in the course of 
training and emergency response planning, thereby 
making it easier to "practice" balance during the inher­
ently unbalanced state of eventual disaster. Attempts 
can be made to foster disaster response environments 
that accentuate the need for decisive action without 
siphoning exceSSively from the responder's self, home, 
or workplace. Specific approaches to this include invit­
ing responders to examine their motivations, devis­
ing "buddy systems" for responders to look after One 
another in the course of a disaster, and prioritizing lit­
erallines of communication between responders and 
their home environments. 

Post-event 
Host and physical environment 
The WTC Worker and Volunteer Medical Screening 
Program and the associated WTC Worker and 
Volunteer Mental Health Screening Program were 
established in July 2002 through a combination offed­
eral and philanthropic funding in order to screen WTC 
responders for physical and mental health conditions 
associated with the disaster (Herbert et aI., 2006; Katz 
et aI., 2006a). Originally funded as a one-year program, 
what is now called the WTC Medical Monitoring and 
Treatment Program (MMTP) has evolved into an 
ongoing multiyear program that includes physical and 
mental health screenings, follow-up examinations, on­
site treatment services, and case management services 
(Katz et al., 2006b). A similar but separate program 
exists for firefighters from the Fire Department of New 
York. As of May 2008, over 24 000 WTC responders had 
undergone initial screenings across the consortium of 
non-fire department clinical sites in the metropolitan 
New York City area, funded by the National Institutes 
of Occupational Safety and Health. Details of the clin­
ical programming are described elsewhere (Smith 
et al., 2004; Herbert et aI., 2006; Katz et al., 2006a). 

To the best of our knowledge, the MMTP and its 
forerunner, the WTC Worker and Volunteer Medical 
Screening Program, represent programs of unprece­
dented scope and magnitude in addreSSing the med­
ical and mental health needs of disaster responders. 



Congress appropriated $323 million to support both 
responder and non-responder WTC medical surveil­
lance and treatment programs between 2003 and 2008 
(Gerberding, 2008), reflecting the magnitude and the 
cost of these programs. The MMTP represents a post­
event public health safety net to capture 9 1 II-associated 
health and mental health problems arising despite 
whatever pre-event and event-related health measures 
were undertaken, and because of those measures that 
perhaps were overlooked. Although future research 
will be needed to determine the full impact of these 
WTC programs, the MMTP serves as the best available 
working model for addressing post-event resiliency 
through public medical and mental healthcare. 

Agent 
We are not aware of any peer-reviewed publications 
on the issue of disability related to working or volun­
teering as a 9/11 responder. However, clinical obser­
vations from the MMTP by one of the authors (CLK) 
suggest that it is a major issue for many patients, with 
workers' compensation claims constituting a frequent 
dimension of both physical and mental · healthcare. 
The inability to work as a result of their exposure at the 
WTC site deprives 9/11 responders of both income and 
fulfillment. 

As of 2006, Congress had awarded $105 million 
to New York State in support of 9/11-related worker 
compensation claims (Gerberding, 2008). A portion of 
this funding has also gone toward planning for future 
disasters. The public health impact of providing work­
ers' compensation on the resilience of9/11 responders 
remains to be investigated but can be predicted to be a 
significant ingredient in post-event recovery. Clinical 
observations suggest that, whatever the magnitude 
of this impact it could be increased by better pair­
ing of compensation with vocational rehabilitation 
programming. 

Social environment 
The need for better connections between respond­
ers and their families during a catastrophic event has 
already been discussed. In a similar fashion, families 
should be involved in post-event mental health treat­
ment programming for responders. The rationale is 
twofold: the mental health problems of responders after 
9111 may affect their partners and children, while men­
tal health issues in the family may exacerbate the 9/11-
related mental health issues of the responders. Experts 
have generally agreed that a multifaceted approach to 
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problems such as PTSD is necessary, particularly given 
the modest effect and evidence base for most pharma­
cological and psychotherapeutic treatment modalities 
(Shalev et al., 1996). 

One clinical center within the MMTP has created 
a family intervention program based on a recent New 
York State Office of Mental Health initiative for involv­
ing families in the treatment of patients with chronic 
mental illness (Salerno et aI., 2008; McKay, personal 
communication, 2009). Having such a specialized unit 
within a broader medical/mental health program may 
serve as a model for broad-based public health plan­
ning around future disasters. 

CASE 2: the Sago Mine disaster on 
January 2, 2006 

Background 
It is useful for the reader to have some understanding 
of the mine environment in order to appreciate the 
inherent danger of the workplace and relate to the case 
study. A mine is broadly defined as an opening or exca­
vation in the earth created for the purpose of extract­
ing minerals (Thrush et aI., 1968). Coal is mined either 
on the surface of the earth or underground. To extract 
coal from an underground mine, the coalbed (or seam) 
must be accessed from the surface. The term "portal" 
is generally given to any entrance that prOvides access 
to a coal mine. In hilly terrain, such as is found in the 
Appalachian coalfields in the eastern USA, the coal 
may form an outcrop on a hillside, which allows direct 
entry to the coal seam via a horizontal tunnel or "drift" 
opening. At other locations, it may be possible to open 
a "slope" tunnel that angles down from the surface and 
intersects with the coal seam. If the coal seam is too 
deep for a slope to be feasible, a "shaft" must be con­
structed. The shaft, which may be 20 feet (l2.5m) or 
more in diameter, extends vertically from the surface 
to the seam and is accessed via a large elevator. Once 
inside the underground mine, miners are transported 
to various worksites underground, sometimes miles 
away. The transportation system is installed for moving 
workers, supplies, equipment, and the extracted coal. 

In an underground coal mine, workers must con­
tend with poorly illuminated work areas that can be 
dusty, uneven, and wet and muddy depending upon the 
amount of water present. Work areas can be extremely 
confined, particularly in mines with a low seam coal 
height (Le., less than 5 feet [1.5 m] high) . In low seams, 
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coal miners work on their knees or backs during their 
entire shift. To extract the coal, miners must operate 
large, noisy, technically sophisticated equipment in 
these confined work areas. The only lighting available 
comes from the miner's battery-operated cap lamp and 
from localized sources on various mining machines. In 
addition, the coal mining process releases dangerous 
gases, including methane, which is highly explosive 
and needs to be monitored. Miners may also have to 
deal with carbon monoxide should there be a fire or 
explosion underground and be aware of oxygen defi­
ciency in locations that may not be adequately venti­
lated. As per federal regulation, miners are required to 
carry emergency respirators - self-contained self-res­
cuers (SCSRs) - whenever they are inside the mine. The 
SCSRs are closed system breathing devices designed to 
provide the miner with a protected oxygen supply that 
lasts one hour. Miners are mandated to receive appro­
priate training on when and how to properly use the 
SCSRs. The SCSR is for emergency escape from the 
mine when the air is thought to be contaminated with 
toxic gas (Le., carbon monoxide). 

In summary, the mining environment is danger­
ous and the hazards are dynamic in nature - constantly 
changing as the mining process creates new space 
(Kowalski-Trakofler & Barrett, 2003). Our example, 
the Sago Mine disaster in West Virginia, is a drift mine 
opening into the Middle Kittanning coal seam through 
five drift openings. Battery-powered track-mounted 
personnel carriers (mantrips) and locomotives were 
used to move the men and materials throughout the 
mine. Coal was transported to the surface by a series of 
conveyor belts. 

Historical trends 
The safety of miners is dependent upon many inter­
related factors including knowledge of the dynamic, 
ever-changing environment, the ability to recognize 
and respond to hazards, training, experience, and 
communication. In the USA, mine operators, federal 
and state mine safety agencies, and researchers have 
looked at numerous aspects of miner injuries and 
fatalities with regard to mitigating future incidents 
and increasing resilience amongst the population. 
The most intense efforts in this area have occurred 
follOWing major mine emergencies. Mining has a 
history of disasters. From 1900 to 2007, some 11612 
underground coal mine workers died in 514 differ­
ent mining disasters, with most disasters resulting 
from explOSions or fires (DeMarchi, 1997; Mine Safety 
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and Health Administration 1998a, 1998b; Kowalski_ 
Trakofler et al., 2009). 

During a five-month period in 2006, three under­
ground coal mining incidents in the USA resulted in 
the deaths of 19 miners. All three incidents received 
nationwide attention, particularly the Sago Mine dis­
aster in West Virginia. These incidents represented a 
departure from the recent trends in underground coal 
mining safety (Figure 23.1). Before 2006, the number 
of mining disasters had decreased from a high of 20 
in 1909 to an average of one every four years during 
1985-2005. 

The events of the Sago Mine disaster 
On Monday, Jcbuary 2, 2006, at approXimately 6:30 
a.m., an explosion occurred at Wolf Run Mining 
Company's Sago Mine in West Virginia, leading to the 
death of 12 miners. Thirteen miners were working in the 
vicinity of the explosion. One miner was working alone 
about 1500 feet (450 m) from the others and was killed 
instantly by the forces from the explosion. The other 12 
were members of a coal production crew: of this group, 
11 perished from carbon monoxide poisoning. The sole 
survivor from the production crew was able to give tes­
timony in the ensuing investigations conducted by the 
Mine Safety and Health Administration (Gates et a/., 
2007) and the West Virginia Office of Miners' Health, 
Safety, and Training (2006). These official reports con­
flicted in some aspects in the description of events. 

What is understood is that following the explOSion 
the crew attempted to escape by their transport vehicle 
(mantrip) but soon encountered debris that made their 
route impassable. The crew then entered their primary 
escapeway on foot, a tunnel that would lead them to a 
portal and out of the mine. They walked approximately 
1000 feet (305 m) through a potentially deadly atmos­
phere before donning their SCSRs. They returned to 
their original location at the coal face and erected a 
barricade of plastic sheeting - which is part of standard 
training when escape is not possible. Reportedly, the 
miners took off their SCSRs while they were building 
the barricade. 

After the barricade was finished, all 12 men went 
behind it to wait for rescue teams to arrive. The only 
survivor reported that there were not enough SCSRs 
to go around since after a time four miners were not 
able to make their's work, so individuals shared with 
each other, trading off SCSRs between them. Besides 
removing and replacing mouthpieces while sharing 
the apparatus, members of the crew also removed their 
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Figure 23.1 Underground coal mining disaster incidents and fatalities from 1900 to 2006. A mining disaster is an incident with five or more 
fatalities. (Data from http://www.cdc.gov/niosh/mining/statistics/disasters.htm MSHA, accessed February 22, 2011.) 

mouthpieces to tallc1he West Virginia Office of Miners , 
Health, Safety, and Training Report of Investigation 
concluded that the 11 miners succumbed to carbon 
monoxide poisoning. 

Given the way that the SCSRs were utilized dur­
ing the building of the barricade, it seems apparent 
that they were not used correctly, at least not in that 
instance. Evaluation ofSCSRs removed from the mine 
revealed all were working. Lack of expectations and 
training in how the devices work may have had some­
thing to do with their misuse, which, in turn, led to the 
miners' inability to utilize the equipment fully. In add­
ition, carbon monoxide poisoning may have affected 
the miners' reasoning and decision-making abilities 
and may have contributed to how they utilized the 
SCSRs during the building of the barricade. 

The first mine rescue teams arrived about four and 
a half hours after the explosion, but they did not reach 
the barricaded miners until 40 hours after the explo­
sion. This proved to be a critical issue. In mining, the 
miners themselves are actually the "first responders" as 

the logistics of escape and rescue in an underground 
coal mine are complex, involving time and distance 
to the portal. All miners are trained in emergency 
response. It takes time to assemble a mine rescue team, 
who sometimes must travel a distance, assemble, be 
briefed, and don their equipment. There is a basic mine 
rescue protocol that has developed over the years based 
on rescue efforts made during previous mine disasters, 
with a focus on the safety of the rescuers, monitoring of 
the environment such as toxic gases, and constructing 
roof support as needed; consequently forward progress 
can be slow. However, each mine disaster is unique and 
presents its own challenges. 

To complicate matters, and create a second tra­
gedy, families and the media were told that "all are okay 
behind barricade - 12 men" (West Virginia Office of 
Miners' Health, Safety, and Training, 2006). The dev­
astating news came to the families and media over an 
hour later, that there was only one survivor and that 
he was in serious condition. Communications were 
problematic because of the need to pass information 
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Table 23.3 Application of the Haddon matrix to the Sago Mine disaster, 2006. 
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SCSR, self-contained self-rescue. 

through multiple individuals. On the surface, there 
were two pager phones in the mine office, one in the 
dispatcher'S building and one just inside the mine 
portal, in addition to one near the mine rescue truck. 
There were over 100 people on the surface, many with 
cell phones. Although the site was being secured by 
police, the national media had set up observation posi­
tions for their camera crews; what was not known at 
the time was that some of these media crews had direc­
tionallistening devices pointed at the mine portal and 
could hear the pager phone, further complicating offi­
cial communication from the command center to the 
affected families. 

Analysis of the disaster using the Haddon 
matrix 
To determine mine emergency prevention and inter­
vention strategies, the Haddon matrix is helpful in 
organizing and examining the various aspects of pre­
event, event, and post-event activities (Table 23.3), 

There are more pre-event activities than in most other 
emergency situations, mainly because of legal man­
dates and constraints, both state and federal, concern­
ing types of hazard, enforcement of safety regulations, 
allowable technology, and particularly mandated 
training in the mining industry. While the discussion 
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of the WTC disaster was covered by considering events 
before, during, and after the attack, the mine disaster 
here is better illlustrated by considerations based on 
the matrix column heads - host, agent, physical envir­
onment, and social environment - at various stages 
within the disaster pathway. 

Host 
The population or host for the Sago disaster is defined 
as the actors involved. All played a part in the event 
response from the moment the event was identified. 
The actors are highly dependent upon each other. 
Underground coal miners are actually their own first 
responders, as they may be miles from the surface. It 
may takes hours to assemble a mine rescue team, com­
mand center, and support personnel. Therefore, the 
host or responder is defined broadly to include the 
escaping miners, the mine office initial response per­
sonnel (dispatcher), the eventual incident command 
(mine management, federal, state, union personnel) 
and the mine rescue teams, plus of course the miners' 
families and the community. Pre-event for the host is 
focused on training for emergencies, including under­
standing escapeways, practicing with equipment, and 
reviewing emergency plans and procedures. The Sago 
miners completed mandated training, yet during the 
event they struggled with the use and operation of their 
SCSRs. Mine rescuers, who are highly trained, took 40 
hours to reach the miners because of the environment 
and the established protocols for advancement in toxic 
air. 

Agent 
The loss or harm (or agent) that results from an inci­
dent such as Sago is substantial. At Sago, there were 12 
deaths; one injured miner; closure of the mine, resulting 
in loss of livelihood for many in the community; legal 
and financial penalties for the mine company; and long -
and short-term mental health consequences. Pre-event 
development of site-specific emergency plans is man­
dated. All miners must complete emergency response 
training annually. Mine operators are expected to 
know the law. Teaching miners deciSion-making 
points in escape should be an important component in 
the training. During the event, escapeways should be 
clearly identified and emergency roles assigned. Sago 
Mine provided the lesson that extensive security and 
media plans need to be in place. Mines have plans in the 
event of an emergency to cordon-off the mine prop­
erty. Mine personnel provide this function until local 

Chapter 23: Public health practice and disaster resilience 

or state police arrive on scene. In addition, mines des­
ignate an area for families to gather and provide space 
for media at a separate location. The essential goals are 
to protect incident command in order to focus on the 
emergency, provide for the families, and maintain offi­
cial communications. Sago showed the industry that 
with the advent of sophisticated technology, revisiting 
security of both property and information communi­
cation is important. 

Post-event, the matrix can put into perspective 
the need for SCSR training and the development of a 
switch-over procedure from one SCSR unit to another, 
as the units are designed to last one hour. There is also 
need for expectations training for miners so that they 
understand what they can anticipate when wearing 
a working unit. There were two ex-Sago miners who 
committed suicide eight months after the disaster. The 
company had prOvided "grief counseling" after the dis­
aster and renewed the offer after the two suicides. There 
is no formal ongoing disaster mental health counseling 
after a mine disaster. The Sago disaster emphasized the 
need for such a service and the Mine Safety and Health 
Administration has recognized this need. 

The physical environment 
Much is known about the pre-event physical environ­
ment in most mine disasters. Specific mine hazards 
such as fires and explosions or inundations of gas 
or water are well known and continuously studied. 
Underground coal mines are inspected by both federal 
and state inspectors regularly. Maintaining a safe min­
ing environment is a key component to a safe and resili­
ent workforce. At Sago, the explOSion was most likely 
caused by a lightning strike on the surface. It is believed 
that energy from the lightning propagated through the 
earth to a sealed, abandoned working area, igniting 
methane gas that had accumulated in the old work­
ings, blasting out the walls between the abandoned and 
active mine areas. During the event, the mine rescue 
team monitors the air in addition to drilling surface 
bore holes to lower sensors. The major focus of post­
event interventions in the mining industry are engin­
eering controls. The first line of defense is to engineer 
out the hazard in the environment. 

The social environment 
Less is known about the pre-event social environ­
ment: the safety climate at the mine. Most miners work 
within a crew and buddy system and are taught to stay 
together in the event an escape is necessary. The Sago 
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crew exemplified their training. As the Haddon matrix 
defines social environment, policies and the legal envir­
onment are included, which are well defined in the 
mining industry. Therefore, the social environment 
pre-event at Sago Mine can be defined and understood 
more than in many other types of disaster. Mines are in 
rural locations and most members of the mining com­
munity live in rural or small communities. This provides 
a support system during and after an event - one which 
is already in place through community interaction. 

Lessons from the Sago Mine disaster 
Examination of the Sago Mine disaster utilizing the 
Haddon matrix helps to define the response strengths 
and to focus on key issues to target for intervention with 
the goal of developing a more resilient host, including 
miners, mine operators, mine emergency response and 
command personnel, and the overall mining commu­
nity itself. Clearly as the model illuminates, further 
training on SCSR use is warranted. In addition, since 
SCSRs last approximately one hour, switching SCSRs 
in a toxic environment became an issue after Sago. Why 
some miners thought their SCSRs did not function 
when testing after the incident showed that the units 
were not empty remains a concern. 

Within six months of the Sago disaster, the US 
Congress enacted the 2006 Mine Improvement and 
New Emergency Response Act (MINER Act, 2006). 
This legislation contained provisions to improve safety, 
health, preparedness, and emergency response in US 
mines. The MINER Act requires mine operators to 
develop and maintain an emergency response plan. 
Prior to the Sago incident, mines were only required to 
provide miners with a single self-contained breathing 
apparatus affording the wearer one hour of protection. 
Regulators felt miners needed to be provided with suf­
ficient quantities of breathing apparatus to give them 
at least two hours of protection in the event of a pro-

. longed escape. The legislation requires mines to store 
extra emergency breathing apparatus along escape­
ways in sufficient quantities that miners will have oxy­
gen breathing apparatus available to them the entire 
length of their escapeways. The Mine Safety and Health 
Administration developed SCSR switch over training 
along with expectations training, based on a study by 
researchers at the National Institutes of Occupational 
Safety and Health (Kowalski-Trakofler et al., 2008) 

The inability of trapped miners to communicate with 
rescuers during the Sago Mine disaster led to another 
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feature in the MINER Act, which called for installation 
and maintenance of flame-resistant directional lifelines 
in escapeways. Mine operators must install wireless 
two-way communication and tracking systems between 
underground and surface workers. Congress subse­
quently passed an emergency supplemental appropri­
ation to accelerate implementation of (1) emergency 
oxygen supplies, (2) underground refuge chambers, and 
(3) communications and tracking systems. 

Communication quality surfaced as a major issue 
in the Sago disaster, in the mine, mine to surface, and 
personal communication with families and media. 
Since Sago, resources have been applied to the devel­
opment of wireless communications, and procedures 
have been put in place to communicate with families 
and secure the media. Evaluations of mine rescue pol­
icies are ongoing. Of major interest in terms of devel­
oping a resilient workforce is the need for training on 
psychological aspects of human response and behav­
iors in disaster, in addition to a program such as psy­
chological first aid duri~g the event and afterwards 
(Brymer et aI., 2006). 

Conclusions 
The tools for impacting resilience at the workforce 
(population) level share strategies with those used for 
occupational health and safety and public health prac­
tice, such as leadership training, public education, 
worker training, legislation, engineering design codes 
and standards, land use management, and research 
regarding human behavior and intervention effect­
iveness. During the pre-event period, workers must 
acquire and maintain appropriate education, training, 
and certification (credentials) specific to their poten­
tial deployment roles. Medical, emotional, and cogni­
tive readiness are important dimensions of workforce 
health protection planning. This may be enhanced by 
improving coping skills through training and by build­
iI:lg social support networks before the disaster strikes . 
Leadership training is a critical element of force pro­
tection as team cohesion, buddy relations, and opera­
tions are all leadership dependent. 

In addition, the employers can implement organ­
izational changes to preserve and maintain worker 
resilience by encouraging and supporting safe work 
practices and adopting policies that better enable 
workers to balance competing work and life demands. 
Boxes 23.2 and 23.3 are organizational tools for use pre­
event to improve leadership and resiliance in workers, 
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Actions supporting wb~ker resiliencY iilt the organii'a­
tionallevel requirededrcate'd reso,lirces andanaligh­
ment of management practices ahdadministrcl:tive 
policies. The following list provides' guida~ceab~ut 
how to achieve this level of supportfor both work- ' 
force and organizational'resili"ency: " 

monitorfng workforce needs for stress 
managem~nt and hearth-care 

planning for contrriuitybf medkalcare 
(specialists, mediCin~~)for workers. with:chronic 
illnesses (physical and ps~choI69ic~i) .' " 

monitoring for Fmergingn eeds(e,g:, stress-related, 
depression, grief,idiopathiCmedkal conditions) 

providing education about s~ress·relatedco~qitions ' 
and anticipatedhealthandsafetY concerr;ts " ' 

providing family assistance programs (rnbst , 
coping will come from faniify/friend?/fai~h and ' 
programs witrinworkplacesand ~ch90Is) , 

providing/r.eceiving lead'ership; ini\nagement, 
and supervi~ory Haining , . 

anticipating rieedsand work pace over tirne;(think ,' 
of the metaphor of a marathon,not a:sprrnt) 

providing/receiving-griefle~dership, ceremony, 
support(fatality man<;lgeTlJent) , I, I 

improvingperce'ptionsofcollectiye effic~cY(Le., 
ability to handle probferns asci! tear:'tr) through ' ' 
education,traini!'1g; andd~il~s .' ' , ' . 

pro~oting integrated health, safety; an!isecuril:y 
culture/dimate(hardi~ess, :resilieh~yj : ' 

using rore modeling by lea~ership , 

enabling wor,kers ,tobatantewoik iilndhorne 
demands thrbugfl flexible workschedtJles and 
other administrativepQlicies :.: . ' , " ' 

. . ". . 1 _ 

' reinforcihgbrganizatiorial , commitm~nt t9 
" wor.kersafetyand health through appr.opriate, 

supervision, training, and access to serviCes 

implementing continuity qfinfQrmation an,d 
communicatiori, sy~teiTis(FEMA Emerg,ency . 
Management <;julde for 'Business and rr{~ustry, 
http:www.fema,gov/business/guide/index,shtm; 
Continuity of Operafions;http:wwwJema,govl. 
govern ment/ coop/i ridex.sbtm#O) , 

ensuring continuity of essential operations, 
(organizational resiliency) , 

ensuring redundancy andcross-trairi ing ,of critical ' 
tasks/roles providing alternative workshes. a rid 
innovative use oftechnology to TlJaintairi operations. : 

Sources: Reissman et aL, 200.6a;, Ursano ,etal;, 
20.0.6. 
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. provides field training invol.virigth,eJ)asks of 
. safety, peer~upport, andpsychological firstaid ; 

respectively. Box 23.4 outlines the Worker Resiliency 
Program developed by the US Centers for Disease 
Control and Prevention to support its workers during 
a disaster and in its aftermath. This program is being 

354 

presented to demonstrate how the principles presented 
in this chapter have been applied to a particular work­
place setting and organizational culture. Organizational 
changes may include flexible schedules, portable com­
munication devices (and air time), leadership and team 
building, regulating the operational tempo or staff 
rhythm, monitoring worker health, fatigue and safety 
practices, and providing services to meet work-related 
physical and emotional health care needs. Supervisors 
should be aware that fatigue and sleep deprivation can 
have serious negative consequences in the workplace 
and lead to recklessness or unsafe work practices dur­
ing an emergency, particularly if shift length and dur­
ation of mandated service are long and rest periods are 
inadequate (Carb.so et aI., 2006). Fatigue management 
becomes increasingly important when workers face 
multiple or hazardous work demands, threats to per­
sonal safety, and! or traumatic and psychologically chal­
lenging experiences, such as witnessing mass fatalities 
or handling affected per~ons who are angry or emotion­
ally distraught. 

It is helpful to anticipate needs for psychological 
interventions within the workplace and do the home­
work required to ensure that potential techniques are 
based on empirically defensible and evidence-based 
practices - and are conducted by qualified individ­
uals. It is also important to tailor any intervention 
strategy to the ecology of the workplace and work­
force (e.g., when and how the intervention unfolds) 
(Hobfoll et al., 2007). These are all essential elements 
for organizational continuity. The cost of not doing 
this can be quite high, including loss of specialized 
workers, with a need to recruit and train new staff; 
interim loss of productivity; worker compensation 
costs for job-related injury, illness, or disability; and 
other potentially cascading organizational effects (e.g., 
loss of morale). Effective disaster safety management 
requires appropriate infrastructure and interagency 
planning and coordination before the emergency 
arises. Pre-deployment and preparedness activities 
shape and influence the overall success of the emer­
gency response efforts, and, in turn, the disaster recov­
ery process. As seen in the WTC disaster, workers who 
assume roles to which they are not accustomed, or 
for which they are psychologically unprepared, may 
experience Significant interpersonal and organiza­
tional stresses (Perrin et al., 2007). The same may be 
true for workers who shoulder extra responsibilities 
to ensure the continuity of businesses, governmental 
offices, or critical community services (e.g., energy, 



r 

food, and water supply; waste management; telecom­
munications; and transportation). 

Finally, expert consultation (advisor) to the inci­
dent or crisis leadership regarding the resilience, 
health, and safety of the affected workers would 
greatly benefit the efficiency of the combined opera­
tions. Behavioral expertise in a command staff advis­
ory role may also serve to minimize decision-making 
errors stemming from the impact of the traumatic 
events on the leaders themselves.2 Psychologically 
and behaviorally informed advice is likely to improve 
information analyzed about when and why leadership 
should implement major decisions: such as when to 
transition from response (rescue and life safety activ­
ities) to recovery (managing the losses) operations. 
There are cascading and enduring consequences that 
can occur when such a transition is delayed (Jackson 
et ai., 2004). 
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Endnotes 
1. The National Biodefense Science Board was established by the 

Secretary of the US Department of Health and Human Services 
(DHHS) pursuant to section 319M of the Public Health Services 
Act (42 USc. 247d-7f) as added by section 402 of the Pandemic 
and All Hazards Preparedness Act (PAHPA) (Pub. L. 107- 417), 
effective December 19, 2006. The Board provides expert advice 
and guidance to the Secretary on SCientific, technical, and other 
matters of special interest to HHS regarding current and future 
chemical, biological, nuclear, and radiological agents, whether 
naturally occurring, accidental, or deliberate. The Board may also 
prOvide advice and guidance to the Secretary on other matters 
related to public health emergency preparedness and response. It 
is an established Federal Advisory Committee with both legal and 
discretionary authorities. 

2. Underthe Homeland Security Presidential Directive 21, paragraph 
31 (US Department of Homeland Security, 2007), the Secretary of 
Health and Human Services, in coordination with the Secretaries 
of Defense, Veterans Affairs, and Homeland Security, was directed 
to establish a Federal Advisory Committee for Disaster Mental 
Health. The directive stated that the committee shall consist of 
appropriate subject matter experts and, within 180 days after its 
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establishment. shall submit to the Secretary of Health and Human 
Services recommendations for protecting. preserving. and restor­
ing individual and community mental health in catastrophic 
health event settings. including pre-. intra-. and post-event edu­
cation. messaging. and interventions. To execute this directive. 

the Disaster Mental Health Subcommittee was established under 
the National Biodefense Science Board. an established Federal 
Advisory Committee with both legal and discretionary author. 
ities providing advice and guidance to the Secretary of Health and 
Human Services. 


