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Abstract

This review defines crisis risk communication, traces its origins to a
number of applied fields, and then shows how basic principles have
become incorporated into emergency preparedness and risk com-
munication for public health. Literature from four different disci-
plines thatinform crisis risk communications are reviewed. These are
(@) environmental risk communication, (b) disaster management,
(¢) health promotion and communication, and (4 ) media and commu-
nication studies. Current curricula and training materials are briefly
reviewed. Although this literature review suggests much progress
has been made to incorporate and disseminate crisis risk communi-
cation principles into public health practice, and case studies suggest
that public health workers have gained skills and experience, this
emerging field still lacks in-depth evaluation of the effectiveness of
event-specific crisis risk communication efforts.
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Crisis risk
communication:
accurate and
effective
communication to

diverse audiences in
emergency situations

Risk
communication:
Information
exchange about
health risks caused
by environmental,
industrial, or
agricultural,
processes, policies,
or products among

individuals, groups,

and institutions
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INTRODUCTION

Crisis and emergency risk communication, a
function essential to public health agencies,
has seen its fortunes rise precipitously post-
9/11, as scenarios of terrorism and large-scale
natural disasters threaten the physical and
mental health of large groups of people (31,
40, 86, 92, 94). Since 2001, resources have
enabled opportunities for research, practice,
and training among legions of public health
workers and academics who have looked for
guidance to the applied disciplines in which
risk communication and crisis management
have flourished for decades. The objective
of this chapter is to review the different re-
search and practice disciplines that have in-
fluenced current theory and practice of crisis
and emergency risk communication in pub-
lic health. Crisis and risk communication in
public health is similar to practices in other
social and governmental agencies who com-
municate risk to workers and the public. It
diverges mainly in content.

Success in this endeavor can be seen not
only in the outpouring of books, articles,
training guidelines, and coordinated table-
top emergency preparedness exercises thatin-
clude risk communication components, but
also in events that have encouraged public
health agents to be more visible and effec-
tive in their new roles as first responders.
Recent case examples of effective public risk
communications include West Nile Virus, the
SARS outbreak in 2003, and current avian and
pandemic flu pre—crisis planning efforts. But
much is still to be done and learned to assure
effective emergency and crisis risk communi-
cation for public health (11, 70, 115). Since
the well-documented anthrax risk communi-
cation debacle of 2001 (14, 16, 107, 110, 119,
128, 136, 142), public health and the applied
field of disaster management have both ex-
perienced risk communication missteps, most
notably the failed attempt in 2003 to inoculate
a large group of health workers for smallpox
(17, 125), the flu vaccine “shortages” in 2003
and 2004 (27, 126), and the failure in 2005
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to evacuate New Orleans residents prior to
flooding caused by Hurricane Katrina (20).

It is important to distinguish what crisis
risk communication in public health is and
what it is not. But first a distinction must be
made between more general fields of risk com-
munication and health promotion and com-
munication in public health. Historically, risk
communication, whether in a crisis or not,
has focused on communication to workers and
the public about industrial, medical, environ-
mental, societal, or catastrophic risks and haz-
ards that can potentially impact exposed pop-
ulations, communities, or individuals (10, 11,
39, 80, 99, 114a). Agencies involved may in-
clude public health, but much of this work
has been conducted through environmental,
food, drug, and agricultural regulatory agen-
cies (11, 32, 38, 78, 81a, 95). Objectives for
organizations and agencies charged with over-
seeing these types of risks are to minimize
and/or manage health impacts through engi-
neering, mitigation, and health protection ac-
tivities as well as through policy, legal, social,
and behavioral adjustments for organizations
and people affected (32, 111, 136a). Risk com-
munication is a part of this process and entails
both internal communication, for example, to
exposed workers, and external communica-
tion, to the general public if they too are at
risk for exposure. Risks in question are typi-
cally time bound, geographically specific, and
relevant to some but not necessarily all popu-
lations (10, 78, 80, 92, 93, 98). Risk commu-
nication is a set of practices and relationships
more generic than crisis risk communication,
which presumes an emergency (23a, 31, 92,
93, 98, 114a).

In contrast, health promotion and com-
munication have been concerned with ongo-
ing risky and healthy behaviors of individu-
als, communities, and organizations, focusing
on practices, programs, and policies to im-
prove health status and reduce health dispar-
ities (57, 130, 150). Health promotion and
communication have traditionally been less
concerned with environmental and disaster-
related risks than with health communication.
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Because crisis risk communication skills of the
public health workforce are now being ad-
dressed through training and outreach, many
health promotion and communication com-
petencies have been incorporated into current
crisis risk communication practices.

A second distinction is within the risk com-
munication field itself and this entails the dif-
ference between risk communication and cri-
sis risk communication. Sandman (123, 124)
delineates four types of risk communication
on the basis of public perceptions of the haz-
ard caused by the risk and on the degree to
which the public is outraged about the risk
(124). For low-outrage, high-hazard scenarios
such as ongoing environmental degradation,
risk communication is akin to public relations
or health education: Audience engagement
must be forced. Stakeholder relations occur in
medium-hazard, medium-outrage conditions
such as local environmental threats to fami-
lies and households. A third type of risk com-
munication involves a low-impact hazard that
makes people upset, such as the Alar on Ap-
ples controversy of the 1980s. In this type of
risk communication, the goal is to discredit
the source of the risk information and reas-
sure the public. Finally, we have crisis risk
communication, where the hazard is high as is
people’s emotional response or outrage about
it. For this type of scenario crisis risk com-
munication must be timely, accurate, direct,
and relevant, and it must also reassure and
give people hope (23a, 72, 80, 92, 97, 114a,
124, 129).

Crisis risk communication therefore di-
verges from other forms of health commu-
nication in context as well as in intensity, and
agencies with first responder roles have a re-
sponsibility to assure the accuracy and time-
liness of messages, access to dissemination
channels, engagement with the media, and
evocation of compassionate attitudes toward
populations at risk. Crisis conditions com-
bine unexpectedness, high levels of threat,
an aroused or stressed population, and me-
dia looking for breaking news stories (11, 50),
all of which create a communication envi-

ronment that is inherently high risk and un-
stable. Risks of miscommunication in a cri-
sis risk communication scenario are high, and
the communication process must contain el-
ements of trust, credibility, honesty, trans-
parency, and accountability for the sources of
information. Lack of trust and credibility can
doom risk communication efforts (32a, 38, 80,
106, 114, 151).

In numerous case studies in crisis risk com-
munication events, audiences have misinter-
preted messages, warnings have failed to warn,
false rumors have been generated, multiple
sources have given inconsistent information,
populations have not been reassured, and the
media has sensationalized the story (50, 111,
119). However, crisis risk communication is
essential for saving lives, assisting in search-
and-rescue efforts, and ultimately plays a ma-
jor role in disaster and crisis mitigation efforts
(52, 93).

Almost all planned risk communication
whether in response to new scientific findings,
ongoing investigations, or unplanned emer-
gency events occurs in organizational contexts
(80, 99). Planned risk communications are
typically embedded in institutional cultures
with specific agendas and take place in the
context of processes of risk assessment, risk
intervention or management, and risk evalu-
ation (62, 80, 111). In a non-crisis scenario,
the risk communication component is depen-
dent on these other risk management activi-
ties that inform what is said, when it is said,
and to whom it is said (32, 43). In a crisis, risk
assessment, mitigation, and evaluation activi-
ties are telescoped and sometimes truncated,
the demand for information can overwhelm
the ability of the system to deliver it, and the
communication itself can become separated
from the assessment and management pro-
cesses that typically direct it (50, 115, 119).

Risk communication has been integral to
disaster management for 50 years and to
environmental public health since the late
1970s. Current crisis risk communication that
enlists public health workers is an integra-
tive discipline (23a, 114a, 115) with roots
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in at least four areas of research and ap-
plied professional practice: (#) environmen-
tal risk communications, (b) disaster manage-
ment, (¢) health promotion and communica-
tion, (d) media and communication studies.
A fifth discipline that also has contributed to
the development of crisis risk communication
is organizational crisis communications. This
discipline was not reviewed here because of
lack of space and expertise; however, inter-
ested readers can consult a good online bib-
liography (http://www.calpoliceimage.org/
a_bibliography_of_crisis_managem.htm).

After a review of theories and research
from these four disciplines, which have di-
rectly contributed to crisis risk communica-
tion, some practice guides and principles are
explored.

THEORIES AND RESEARCH

Risk Communication

Research from the risk communication field
draws heavily on social, cognitive, and eco-
nomic psychology and their organizational
and community-based applications. Research
suggests people’s responses to events that
threaten their health and safety evoke a diverse
array of emotional, cognitive, and behavioral
responses (30, 39, 40, 42, 123). Risk percep-
tions, defined as the subjective assessment of
risk, increase when the hazard is manmade,
causes a dreaded disease or condition, is in-
voluntary, is localized in one geographic area,
is the source of disagreement among experts,
is difficult to detect in regards to exposure,
and is out of a person’s control (39, 43). Toxic
industrial leaks, radon gas, or contaminated
food often meet these criteria. Other factors
that increase perceptions of risk are actions
that do not have a clear benefit, an untrusted
source of risk information, and an agency re-
sponsible for risk management with a history
of not caring (31, 99, 124). Higher risk per-
ceptions can stimulate proactive behaviors but
because there is an emotional aspect, they can
create resistance to risk communication and
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recommended actions (30, 39,40,41,99,123).
When people are upset, angry, fearful, out-
raged, under high stress, involved in conflict,
or feel high concern, they often have difficulty
processing information, which is particularly
important to consider when they receive crisis
risk communication.

One aspect of this response is called men-
tal noise theory (7, 31). This theory holds that
when people are stressed, they are attending
to a great deal of internal “mental noise” and
are less able to attend to externally generated
information (31). For bioterrorism or pan-
demic events, given the dread and uncertainty
surrounding them, the likelihood is high that
people will respond emotionally (30). A sec-
ond tenet of crisis risk communication is that
when people are upset they often do not trust
authority (113, 114). Linked to this is an idea
called trust determination, which means that
when people are distressed they often become
distrustful and are less likely to accept the va-
lidity of communications (106, 113, 114, 131).
A third tenet, called negative dominance the-
ory, holds that when people are upset they are
more likely to listen to negative rather than
positive reports, and they often give greater
weight to negative than to positive informa-
tion (31). Recent field experiments after 9/11
suggest that different types of emotional re-
sponse also impact outlook: Those experienc-
ing anger are generally more optimistic than
are those experiencing fear and dread (77).

The translation of scientific knowledge
into useful constructs or concepts that non-
technical audiences can understand has long
been a major preoccupation of the risk com-
munication field (11, 32). However, faulty risk
perceptions may also impede communications
because people may misunderstand or mis-
interpret scientific or probabilistic informa-
tion (132, 133, 140). When confronted with
hazards in their environment, people apply
a number of complex decision-making rules
or heuristics to the rating of risk. For exam-
ple, persons often misperceive probabilities,
seriousness, or their own true risk (140). Peo-
ple tend to overrate the probability of rare,
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serious events and underrate the probability of
more common, but less serious events (133).
People also have difficulty understanding cu-
mulative risk (59) and cannot always under-
stand risk if framed in alternative ways. Yet
it is perceptions of risk, not actual risk, that
determine how people respond to hazards.
Thus risk perceptions of the public, partic-
ularly when linked to media representations
of risk, are highly dependent on how mes-
sages are framed, who communicates them,
and how they are communicated (41, 49). In
a crisis risk communication scenario these is-
sues are amplified (64, 112), and misunder-
stood messages can lead to a failure to act
or the wrong action as was the case during
Hurricane Katrina (20).

Understanding a lay audience’s cognitive
beliefs about risk has also been a concern in
risk communication. The logic is that if pop-
ular interpretations of reality are understood,
then risk communicators can be better able
to translate technical and scientific concepts
into understandable messages (41). Called a
mental models approach, lay understanding
of specific medical or environmental risks are
explored using in-depth interviews (95). In-
formation gathered is then used to tailor and
focus health risk messages, similar to standard
audience research in social marketing.

Related to the mental models approach is
that of knowledge networks from the area of
human development and human learning (66,
98). As people learn about their world they
establish mental maps or knowledge networks
that serve as heuristic devices to organize in-
formation (69). People learn through under-
standing a phenomenon in its entirety. Facts
are organized in ways that make sense con-
ceptually to the individual. When new knowl-
edge is presented, the knowledge must res-
onate with what people already know and how
that knowledge is organized and linked to per-
sonality, experience, and culture, before it can
be assimilated into that individual’s working
memory (66, 69, 98). One implication is that
technical information and directives to act
must be prioritized by risk communicators be-

cause lay people cannot necessarily differen-
tiate important from less important facts. An-
other implication is that although there may
be resistance to information in crisis risk com-
munication scenarios because of stress and
high arousal states, information linked to pre-
existing conceptual maps or mental models is
more likely to be understood (98). For exam-
ple, a new illness that fits an infectious disease
prototype will be more easily understood or
assimilated if a person already has a mental
model of how an infectious disease is trans-
mitted (53). In general, risk communicators
need to have some idea of what their audi-
ence members believe about different types
of risks to help them frame or conceptualize
how the audience can understand information
presented.

What characterizes the mental state of
people exposed to emergencies and disasters?
Despite people’s widespread concern that they
will panic during a crisis, there is little evi-
dence that disasters provoke widespread panic
(2,42, 52, 86, 101, 136). Contrary to popu-
lar belief, people may show more affiliative
or voluntary behavior during and following
a disaster, which may lead to effective col-
lective proactive action (52, 86). Norwood
[2005] and Aguirre [2005] have commented
that risk communicators’ concerns that pro-
viding extensive information during a crisis
can cause mass panic are misplaced (2, 101).
However, in a severe crisis a substantial num-
ber of those impacted or exposed may become
mentally stressed with acute stress disorder
(ASD), with symptoms such as physical shut-
ting down (shock), emotional lability, and in-
ability to make decisions or process new in-
formation. Symptoms are usually temporary,
but in some persons there may be longer-term
disturbance, leading to post traumatic stress
disorder (PTSD) usually after the immediate
crisis has resolved (56).

The preexisting emotional state of many
individuals influences their reactions to crisis
communication. Sad, anxious, or angry indi-
viduals have less capacity to process new in-
formation. Although mental arousal or stress
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does create a higher degree of audience atten-
tion, the focus of the attention is often nar-
row, reducing capacity to scan and assimilate
a great deal of information or to make com-
plex decisions (66). For crisis risk commu-
nicators the presence of a stressed audience
suggests that important messages need to be
stated simply, prioritized and repeated in crisis
situations.

Research from the Disaster Field

Crisis risk communication has also been a
large concern of researchers in the field of dis-
asters. Relevant research has focused on disas-
ter warnings, which are eventspecific and hap-
penrightbefore, during, or after an event. (92,
94). These warnings are different from gen-
eral public hazard education, which involves
general knowledge that can be transmitted in-
dependent of the hazardous event and would
correspond to pre-event messages. Character-
istics of the threat, characteristics of messages,
how the warnings are communicated, and how
the recipients process the information are all
key determinants as to whether the public
takes specific protective actions (92, 93).

The hazards and warnings literature is
concerned mainly with how to bring about
compliance with desired behaviors in haz-
ardous situations: Methods could include giv-
ing instructions to shelter in place, to evac-
uate, to take medications, or to stock up on
food or supplies (93). In general, the recip-
ient of threat information must (#) receive
the information, (b) understand the informa-
tion, (c) understand that the message applies
to them, (4) understand that they are at risk if
they do not take protective action, (¢) decide
that they need to act on the information, (f")
understand which actions need to be taken,
and (g) be able to take action (92, 94). Ac-
cording to Tierney, “Anything that interferes
with the ability of people to successfully com-
plete this sequence of perceptual, cognitive,
and behavioral steps—for example, any ambi-
guity about the meaning, validity, or urgency
of the warning, or about what self-protective
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actions to take—will result in less than sat-
isfactory compliance with warning messages”
(138). Thus one important dimension of cri-
sis risk communication that this literature em-
phasizes is the feasibility of the recommended
actions and the ability of the population to
complete these actions. In his review of the
warning literature, Sorenson (134) found a
high level of empirical support that warning
response increases with the following factors:
message specificity, message consistency, mes-
sage certainty, source credibility, and source
familiarity—all findings that are reinforced
by the communication development litera-
ture. Tierney (138) also reports that research
consistently finds that the sociodemographic
characteristics of the recipients of warning
messages are significantly related to their abil-
ity to receive, cognitively process, and act on
warning information. Additionally, minority
group members and those for whom English
is not the first language may have difficulty
understanding warnings and instructions, par-
ticularly if the warnings are provided only in
English (1).

In previous studies of natural disasters and
technological emergencies, determinants of
risk perception and behavior have also been
linked to message characteristics and how
receivers process them (92). Message con-
sistency is a determinant of understanding,
belief, and personalization of risk. Multiple
consistent messages are usually more effec-
tive than single messages or inconsistent mes-
sages (94). The more warnings received, and
the greater and more imminent the threat, the
higher the probability is that people will take
proactive precautions. Risk communications
that advocate preparing for a disaster that is
notimminent are less successful in motivating
behavior change (104).

Message consistency may be relevant par-
ticularly for new or emerging threats for
which knowledge regarding treatment, pro-
phylaxis, and the epidemiology may change
over time. Consistency also refers to similarity
between the tone of the message and the infor-
mation contained therein (i.e., something bad
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is happening, but there is no cause for con-
cern). Inconsistency also occurs when events
are impending or evolving and information is
not updated on a regular basis.

Accuracy of messages is important because
errors in accuracy of past warnings caused
people not to respond to subsequent warnings
(91). Clarity of messages includes clear word-
ing in language that can be understood by the
target audience. Certainty of what is commu-
nicated can affect the level of belief in a warn-
ing and related decision-making: Ambiguous
messages will be misinterpreted. That s, if an
evacuation for a threatis voluntary but there is
a strong recommendation to evacuate, inter-
pretation will vary. This variance is especially
relevant in an unplanned event or disaster in
which there may be a number of unknown pa-
rameters such as the agent, the exposed pop-
ulation, the timeframe, and/or the source or
in situations in which national security is an
issue.

Other factors of relevance in disaster re-
sponse communication include sufficiency of
information. In studies of hurricanes, floods,
and volcano warnings, general and vague
warnings cause people not to act (76), whereas
more detailed information leads to higher per-
ceived risk and increased response (104). Peo-
ple need clear guidance and specific informa-
tion and actionable messages about how to act.
One cannot assume that people will know the
appropriate actions to take. Communications
need to be specific as to what, when, how, and
for how long. Finally, location plays an im-
portant role in messaging. Messages that pro-
vide information on specific geographic areas
of impact or a defined population lead to in-
creased perception of risk and increased prob-
ability of appropriate behavioral response.

Because of the emotionally charged nature
of disaster or terrorism events, utilization of
risk communication theory in developing ef-
fective messages is essential (31). Social, psy-
chological, and demographic characteristics
of message recipients, as well as their obser-
vations of the environment, are as important
as the source in determining whether warn-

ings and risk communications will be heard
and heeded. In general, recipients of such in-
formation are not passive, but actively seek to
confirm, qualify, and explain the messages that
they receive by seeking confirmation or dis-
confirmation from other sources, comparison
with past experience, and direct observations
of the situation at hand. One of the first things
recipients of warnings attempt to do is to con-
firm the message about the crisis or disaster
(94). Similarly, past experience affects behav-
ior. If warning recipients have survived similar
past disasters without action, they are unlikely
to take action in the current situation despite
warning messages, a factor that clearly influ-
enced nonevacuation during Hurricane Kat-
rina (139). Finally, those with fewer resources
and less social capital may be less capable of
heeding disaster warnings, which was also ap-
parent during the recent Hurricane Katrina
disaster (20).

In summary, situational factors, individual
and group level characteristics, and charac-
teristics of warning messages all determine
the degree to which warnings are heeded. Re-
search consistently finds that disaster warn-
ings that are locally relevant and culturally
competent are more likely to result in believ-
ing and acting on warnings. Greater knowl-
edge of and prior experience with the hazard,
higher education, communication with fam-
ily members, and higher socioeconomic sta-
tus increase the probability that warnings will
be heard and heeded. Message specificity, fre-
quency, credibility, certainty, and recipient fa-
miliarity with the source increase warning
efficacy (134, 138).

Health Promotion and
Communication

Another literature important for fashioning
crisis risk communication practice is health
promotion and communication (57, 130). Re-
search in health promotion and communica-
tion has addressed how the use of planned,
persuasive messages and communication cam-
paigns can change awareness and health
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behaviors within populations (11, 48, 54, 57,
60, 84,116, 130, 141, 150). The development
and testing of messages are tied to a long his-
tory of marketing and persuasive appeals with
both commercial and social objectives (19, 71,
85). A greatdeal of research on message devel-
opment and media effects has been generated
within academic and field settings as well (23,
60, 84, 150).

Planned messages communicate content as
perceived or intended by the individual who
expresses them (senders) and have meaning
attributed to them by those who receive them
(receivers, audience) (54, 149). The intended
audience is also called the target or priority
population and is comprised of those individ-
uals whose behavior, attitudes, or knowledge
are to be influenced, directly or indirectly.
Other concepts of importance are intended
and unintended outcomes of communica-
tions, channels of communications, the source
of the communication, and message distribu-
tion or delivery strategy (149). These terms
describe elements of communications that are
important when planning content: In this field
channels and communications strategies are
linked to presentational formats, which in
turn determine how content is presented. As
has been noted, these elements are all im-
portant in disaster response communications
92).

A classic model that helps to categorize
communication factors linked to success is
the communication persuasion matrix a two-
sided matrix model of communications that
describes strategy and impact (89, 90). The
input side of the matrix includes elements of
communications, including source, message,
channel, audience, and destination, that re-
late to the characteristics of the communica-
tions itself. The output side of the matrix is
concerned with how the audience processes
information and includes a hierarchy of nec-
essary steps before behavior change can occur
(89, 90).

Using experience and research in creat-
ing mass media messages and campaigns, cer-
tain elements create more effective commu-
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nications including a credible source; clear,
concrete, and consistent messages and sug-
gested actions; and messages that resonate or
“converge” with a target audience’s percep-
tions (149). Additional factors are message
acceptance and retention, use of dissemina-
tion channels where the probability of au-
dience exposure is high, and the crafting of
messages that are salient and culturally com-
petent for receivers or audiences (60, 84).
The higher the probability is that an audi-
ence will process the message, the more likely
it is that messages will make an impact (60,
141, 150), which also implies that messages
need to be adequately disseminated to be ef-
fective. In today’s highly saturated media mar-
kets, effective communication campaigns are
comprehensive, using multiple channels for
dissemination to increase audience exposure.
As levels of exposure to the message and ca-
pacity and motivation to process information
among audiences decreases, impact levels also
decrease.

Concepts from the health belief model
also inform message development practice
(61, 122). This widely used model asserts that
health behavior change is based on the im-
portant role that cognition plays in predicting
behavior in response to health risks. In this
model people take actions to reduce exposure
to a risk if they believe that they are suscep-
tible, that taking certain actions will be ben-
eficial in reducing their susceptibility to the
condition, and if they believe that the barriers
to actions (or costs) are outweighed by bene-
fits. Action is stimulated by reminders or cues
to action.

Protection motivation theory (108, 120) is
a closely related social psychological model
that suggests that ideational constructs of
threat appraisal and coping appraisal are
keys to shaping an individual’s intention to
protect themselves. For example, perceived
susceptibility to the impact of a crisis or disas-
ter is threat appraisal, and attaining some de-
gree of preparedness or feeling some degree
of self-efficacy in regard to how a threat could
be experienced constitutes coping appraisal.
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These notions are similar to protective ac-
tions touted in the disaster field. Social
learning theory (or social cognitive theory)
presumes that people learn directly from oth-
ers through their actions or examples. Thus
persons learn from imitating or modeling oth-
ers, and the degree to which they can carry
out actions is associated with their skill level,
as well as attitudes about their own capac-
ity to perform the behavior (self-efficacy) and
their belief that behavioral performance will
lead to some desirable outcome (outcome
expectation) (5).

Another way to view how social psycho-
logical processes can shape understanding and
action is through stage theories, which suggest
that people are at different levels of awareness
and motivation as regards health conditions
and behaviors and that outreach must tailor
messages to those different levels (109). One
variant of this type of theory, the precaution
adoption process (146, 147) has been applied
to risk communication and decision making.
Here people pass through stages of increasing
engagement, from ignorance to compliance
on an issue, each stage representing different
patterns of behavior, beliefs, and experience.
Of importance are understanding transitions
between stages, and this theory suggests that
behavior is complex and embedded in differ-
ent types of social and communication en-
vironments. Stage theories may be relevant
particularly in precrisis risk communication
or hazard education because we know that
most people currently in the United States
are insufficiently prepared for disasters (6,
29, 48, 75), have little specific knowledge
about potential bioterrorism agents (9, 55, 58,
152), and are not convinced of governmental
preparedness (83).

Elements from social marketing, liter-
acy, and readability assessment also inform
strategic approaches to health communica-
tion (3, 46, 47, 71, 85). One useful concept
from social marketing, for example, is that
of audience segmentation: creating specific
approaches and messages for audiences with
diverse social, cultural, or demographic back-

grounds. This concept has been translated in
crisis risk communication as understanding
different stakeholders and creating messages
that address their concerns. Another concept
is formative research, which implies exten-
sive testing and pretesting of communications
and messages among audience members es-
pecially among hard-to-reach audiences (47).
Although not always possible in a crisis, hav-
ing pre-event messages available presumes
some degree of audience testing (135). Ad-
ditionally, social marketers account for mar-
keting mix when designing health messages.
This involves defining a product (may include
concepts, information, service, or a physical
product), price (cost to the consumer, not
necessarily monetary), place (channel through
which the product is delivered), and promo-
tion (communication and/or persuasive ac-
tivity) (18, 71, 85). Field practice in this
area suggests that in America today, persons
are visually literate and demanding. For ex-
ample, persons read from left to right; are
drawn to bright colors, action, and graph-
ics; get bored and frustrated with slow trans-
missions; and yet typically cannot remember
more than a few main messages. From the lit-
erature on political communication, we also
know that many people may get information
from the mass media, but they will also seek
out information from friends, colleagues, and
opinion leaders. Understanding this multistep
flow of information is important in designing
risk communication messages and materials
(65, 149).

Finally, from the literacy and readability
literature we know that creating easy—to-read
materials is important to reach a general audi-
ence (34, 46). Recent surveys have shown that
among the general public, half of all adults
read at an eighth-grade reading level or less
(34). Low-literacy persons tend to think in
more concrete terms, have less vocabulary,
and are less able to interpret nuanced expres-
sions (4, 44). For crisis risk communication,
this finding enforces the need for pictures and
graphics to illustrate recommended concepts
and actions.
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Media Studies

Two large components of crisis risk commu-
nications are understanding and working with
the media. Recent studies suggest that as peo-
ple become more dependent on the media as
their major source of information, working
with the media to communicate disaster infor-
mation to the public is of paramount concern
in crisis communications (51). However, the
ease and access many people have for broad-
cast and Internet sources have meant that ex-
pectations for rapid retrieval of information
has increased. Media portrayals in turn me-
diate popular perceptions (68), and the news
media in particular play an increasingly large
role in communicating health risks to the gen-
eral public (10, 82, 100, 103). Gallup’s 2002
poll on media usage found that Americans
continue to use local television (51%) and lo-
cal newspapers (44%) as primary sources of
daily news and information, followed by ca-
ble news channels (39%) and nightly network
news programs (36%). Radio is recognized
as a continuing viable daily news source. As
demonstrated during recent major national
crises, people turn to the news. For exam-
ple, during the events of September 11,2001,
people were “glued” to their television sets,
and most voiced a high degree of trust in what
they read and saw—this finding runs contrary
to public perceptions about news media in
noncrisis situations where distrust tends to be
high (121).

Growing in importance alongside the in-
fluence of health in the news media is the
impact of the World Wide Web, a technol-
ogy that allows almost instantaneous access to
news from around the globe. At present, two
thirds of Americans routinely go online for
personal communications and to search for
specific information, and 76% of Americans
have access (45). Of the 72,000,000 American
adults who go online in an average day, 6%
are seeking out health information, typically
about specific diseases, conditions, or treat-
ment (45). Whereas women and the well-
educated are the highest users at present, a
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great deal of evidence indicates thatinner-city,
ethnic minority, and disadvantaged Americans
are quickly gaining access to this medium (15),
despite continued concerns about the “digital
divide” (63).

Both the news media and the Internet have
been criticized as often publishing inaccurate,
sensationalized, or misleading stories (127,
148) that are not necessarily the most sci-
entifically significant. The news is not peer-
reviewed and many health reporters have no
health or science training (81, 148). Most In-
ternet sites do not have a scientific review
process, and many sites contain inaccuracies
or biases (13, 37, 74). However, both news
outlets and the Web are the most efficient
means to distribute information quickly to
large numbers of people as well as provid-
ing consumers with information from mul-
tiple sources quickly (36). Thus the current
preoccupation of crisis risk communication to
create clear and consistent messages and com-
municate them effectively to the news media
is not misplaced.

During a health crisis or disaster, utiliza-
tion of media sources increases exponentially
(51). Internet usage immediately doubled fol-
lowing the September 11 attacks, from the 6
million who had visited online news sites a
week before the attack to an average of 11.7
million who visited online news sites each day
during the week after the event (51). The
Red Cross’s Web site alone averaged 398,000
unique visitors a day during that week. A
Harris Interactive’s follow-up survey also
noted that two weeks after September 11,
the number of Americans visiting news sites
had more than doubled (51). Thus, although
television and print media remain the pri-
mary sources of news and information for the
American public, in the event of public crisis
and the subsequent need for immediate in-
formation, there are strong data to support
that the public freely turns to the Internet for
its around-the-clock, routinely updated, and
interactive news and information communi-
cation. The Internet’s penetration as a relied-
upon news source is also confirmed in a recent
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Gallup Poll on media usage, which revealed
that of all media sources, the Internet was the
only source that showed an increase in use. As
Gallup succinctly explains, “more people now
report using Internet sites than ever before
for their news” (25). The public has come to
expect that crisis risk communication will be
delivered through the Internet (67, 118).

Following the events of September 11,
2001, and the subsequent anthrax occurrence,
the media was quick to disseminate the “news”
and bombard the public with information and
recommendations about a variety of potential
threats and self-protective actions (16, 119).
Many people actively sought out information,
as well as purported protective devices, prod-
ucts, and medications, on the Internet and
from private health care providers (24, 67,
102). Public health agencies were inundated
with requests for interviews and information
from the media, health professionals, and the
general public (110, 119). In addition to pro-
viding requested information, public health
agencies and their communications officers
spent a significant amount of time clarifying
incomplete, inaccurate, or ambiguous infor-
mation and perceptions, as well as monitoring
the media to assess what was being commu-
nicated (110). In some cases, the answers to
these types of questions were unavailable or
unknown, even by the experts. In other in-
stances, there were conflicting messages from
varying media channels, which left the gen-
eral public with a sense of skepticism related
to health prevention messages.

In particular, news delivery outlets that
demand real-time broadcasting often run
counter to scientific and institutional cul-
tures that base information flow on scientifi-
cally validated and top-down clearance pro-
cesses for disseminating information about
risk (119), a situation exacerbated during the
anthrax scare. In hindsight, these events con-
vinced the Centers for Disease Control and
Prevention (CDC) and public health agencies
that they must be better prepared for the del-
uge of demand for risk communication during
a crisis; otherwise public health agencies could

risk losing centralized control of the risk com-
munication process, and ultimately, credibil-
ity (119). Specifically, inconsistent risk com-
munication between the media, the general
public, and potentially affected postal work-
ers during the anthrax crisis was exacerbated
by a lack of organizational preparedness for
such an event (70, 136, 137, 142). Increased
training in media relations and risk commu-
nication and establishment of emergency op-
erations centers (EOCs) in many health de-
partments are directly linked to better media
and communication input and output.

Using news media monitoring to un-
derstand actively what different stakeholder
groups needed to know and what the media
was reporting accurately, inaccurately, or not
at all was a crisis risk communication innova-
tion during the anthrax scare (110, 111). Con-
tent analysis of media is the systematic cat-
egorization of symbolic meanings of cultural
products and representations to see trends and
make interpretations of phenomena that are
not directly observed (12, 73). In the anthrax
situation, this technique was a proxy for more
extensive pretesting or audience research and
helped to shape media messages (110, 111).

A number of media studies have looked
at other recent public health crises and how
the media and the public have responded. For
example, during the SARS outbreak in early
2003, most persons surveyed obtained infor-
mation through the media and the Internet
(22, 145). Although the response of the CDC
and other health agencies was much more or-
ganized for the SARS outbreak in the late
spring of 2003 (87) than for 9/11 or the anthax
scare in 2001, researchers have argued that
the SARS epidemic also bred a secondary epi-
demic that the news did not actively counter:
fear and stigmatization of persons who were
perceived as potential sources of infection
(105). Quickly following the SARS epidemic,
an early flu season in the fall of 2003 and re-
ports in the news media of deaths from flu
in late 2003 also sparked a great deal of me-
dia attention and led to flu vaccine shortages
such that low-risk populations wanted the
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immunization and high-risk patients could
not obtain the vaccine (27). In the follow-
ing year (2004) there was an actual flu vaccine
shortage caused by production irregularities;
however, this potential crisis did not lead to
much media interest because the flu season
was relatively late and mild compared with the
year before, and in fact, by January of 2005
there was a surplus of flu vaccine (21, 126).
As can be seen, media coverage is a powerful
factor in these events.

As suggested above, news media outlets for
dissemination of health risk especially in a cri-
sis represent a doubled-edged sword, truth
sometimes mixed with exaggeration. Theo-
ries to account for the dissonance between
“truth” and the influence of popular media
formats on public perceptions are numerous.
One idea is that of the meaning construction
function of the press, people act not on what
is truly taking place but on what they think is
taking place, thus providing an underlying ra-
tionale for analysis of news content (79). For
risk information, this perspective does not see
risk as an objective hazard, threat, or dan-
ger, but instead as one that is inevitably me-
diated through social and cultural processes
(8). Closely linked to this is the notion of the
agenda-setting function of the press, which is
the thesis that the selection or deselection of
what is newsworthy by the news media shapes
public perceptions of what is or is not impor-
tant to think about, rather than what to think
(88).

Another key concept is the framing of
messages, an important issue in media advo-
cacy efforts (26, 144). Message framing sug-
gests that different presentations of the same
information can elicit different responses.
For example, journalists not only select top-
ics to cover but may also emphasize or de-
emphasize specific information within a text
(35). Not only do frames between authors and
outlets vary, but also frames change over time
especially as new information becomes avail-
able, promoting specific points of view (35).
As part of current crisis risk communication
practice, this idea of framing informs message
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mapping, a technique by which risk commu-
nicators anticipate concern and create concise
messages (30, 32). It also suggests message
framing as a strategy by which risk commu-
nicators anticipate resistance or disagreement
with messages conveyed, and they build mes-
sage maps that also include opposing view-
points. Anticipating points of resistance helps
risk communicators refine their messages to
address audience concerns, thus preventing
some degree of criticism (26, 144).

Linked to framing is social representa-
tions theory, which suggests that when so-
ciety is faced with a new phenomenon such
as a disease or outbreak, widely shared ideas
about it may emerge spontaneously (145).
When events evolve from stories of “them”
into stories affecting “us,” then public inter-
est tends to grow. Washer [2004] suggests
that these media phenomena are a collective
coping mechanism that helps people by im-
posing order on a seemingly chaotic and un-
predictable situation (124). Media coverage
of Hurricane Katrina, with its missteps and
missed communication opportunities has yet
to be fully analyzed; however, this event shows
that successful crisis risk communication is
completely dependent on a larger response
system readiness, which in the case of Katrina
was fragmented or nonexistent in the hours
and days just before and immediately follow-
ing the crisis (20).

Finally, social amplification theory sug-
gests that hazardous events interact with psy-
chological, social, cultural, and institutional
factors in ways that may attenuate or intensify
risk perceptions (64, 112). Some risks of rel-
atively low concern can become the focus of
concern and sociopolitical activity within a so-
ciety (risk intensification), whereas other on-
going more serious hazards may receive com-
paratively less attention (risk attenuation).
Thus recently, flu shots, or lack of flu shots,
became a heightened concern, whereas the
presence of radon gas in households contin-
ues to be underrecognized as a risk. The me-
dia is a primary conduit through which these
collective risk perceptions are communicated,
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sometimes called amplification stations, even
though the risks communicated may not be an
accurate reflection of true risks (64, 112).

PRACTICE

This literature review summarizes theories
and gives some examples of research that in-
form current practice in crisis risk commu-
nication for public health. A practice issue is
whatare the state and status of crisis risk com-
munication practice at national state and local
levels in the United States? Although there is
a vast and growing literature on the princi-
ples of crisis risk communication, actual exam-
ples of practice are contained mainly within
descriptive case studies, not evaluation stud-
ies. For example, some descriptive case studies
consider specific recent communication crises
such as anthrax, smallpox, SARS, or vaccine
shortages (96, 117, 119, 126, 128).

There are also some articles and books
that have addressed the emergent practice
of pre-event crisis risk communication plan-
ning. Organizations and public health agen-
cies have invested heavily in pre-event crisis
communication planning so that communica-
tors have techniques for managing a surge in
informational demand in a crisis. Conduct-
ing audience research, developing channels
for delivering messages, and creating proto-
types of anticipated messages and materials
pre-event are now part of the disaster prepa-
ration process (135, 143). Other types of activ-
ities include pre-event media monitoring, au-
dience survey research, media relations train-
ing, and organizational communication man-
agement planning. Additionally, simulations
and tabletop exercises provide public health
workers with risk communication skills and
media relations experience prior to a crisis (33,
96). Although books and articles suggest that
progress has been made in understanding the
needs and parameters of crisis risk commu-
nication in public health emergencies, they
fall short of systemic evaluations of how ef-
fective risk communication has been during
actual crisis communication events.

Another way to assess crisis risk commu-
nication in public health practice is to deter-
mine current crisis risk communication com-
petencies and the degree to which they are
embedded in public health agencies’ over-
all workforce. Again this approach elicited
neither studies nor a standard set of com-
petencies proposed. One issue may be that
crisis risk communication is an emergent dis-
cipline for which competencies have not yet
been established. Another interpretation is
that this field is a hybrid: A public health risk
communicator needs to have health promo-
tion planning and program implementation
competencies, media literacy, media advocacy,
and media relations competencies, and must
also be knowledgeable about disaster manage-
ment norms and the incident command sys-
tem (ICS) or national incident management
system (NIMS)

Thus the default approach of this author
has been to assess the current content of read-
ily available and free crisis risk communication
guidelines and curricula that have substantial
content. At the time of this review, only five
curricula were identified that were in general
use and were easily accessible.

CDCs Cirisis and Emergency Risk Com-
munication (CERC) by Reynolds et al. (114a)
is a major compendium for risk communica-
tion practitioners. It consists of 12 modules
that first outline the elements of a crisis and
the importance of message development and
audience research, creating a crisis communi-
cation plan and spokesperson guidelines and
working with the media. There is an exten-
sive section on legal considerations in regard
to communication and the media. The first
edition does not integrate risk communica-
tions into a larger incident command or dis-
aster response framework such as the NIMS;
however, a new revision will do this.

‘The Primer on Health Risk Communication
Principles and Practices (81a), by Lum & Tinker,
of The Agency for Toxic Substances and Dis-
ease Registry, is not oriented to disasters or
bioterrorism per se but contains a number
of tips and fact sheets about working with
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stakeholders and communities to build trust,
communicate clearly, translate science for lay
audiences, respond to questions, create fram-
ing documents, and manage hostile interac-
tions. This document outlines interpersonal
skills needed to communicate risk effectively.

Communicating in a Crisis: Risk Commu-
nication Guidelines for Public Officials (136a),
published by the Substance Abuse and Men-
tal Health Services Administration, stresses
the anatomy of a crisis as regards creat-
ing messages, understanding audience needs,
managing audience stress, working with the
media, handling misinformation, and orga-
nizing meetings and forums. It contains a
number of good examples for communica-
tors. Risk Communication with the Media Dur-
ing a Public Health Crisis, from St. Louis Uni-
versity, is a CD-rom that features V. Covello
(122a).

‘The Crisis and Emergency Risk Communica-
tions Toolkit, from the Emergency Prepared-
ness Office of the State of California is an
updated version of the original CDC CERC
manual and is the most comprehensive and
best organized curriculum or set of guide-
lines reviewed (23a). It emphasizes both inter-
nal and external risk communication planning
and management, creating a crisis communi-
cation plan, developing messages and message
maps, and creating media materials such as
press releases and advisories. It should be used
within a multisectoral incident management
system (IMS) and has many subject-specific
fact sheets. The only drawback is that it is not
yet available online.

These five sets of guidelines written for
crisis risk communication practitioners are of
varying depth and quality. All these toolkits
stress organizational development, message
development, audience research, audience re-
lations, message delivery, and media relations.
The original CDC CERC manual is strong
in regard to federal relations between agen-
cies and the role of the press, whereas the
California version is stronger in regard to pre-
crisis planning and internal management or
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team building. None of these guidelines goes
into much depth about media monitoring as
a proxy for audience research during a crisis,
opinion polls, outreach to underserved popu-
lations, message framing, media or science lit-
eracy, or outcome monitoring or evaluation.

CONCLUSION

The practice of crisis risk communication
marries exigency with health communication
basics to create emergent norms of practice
reflecting the redefined role that public health
finds itself in during the twenty-first century:
emergency responder. As this role is reclaimed
by public health, crisis risk communication
will play an increasing part in helping popu-
lations cope with natural and manmade disas-
ters that have both physical and mental health
impacts. It is only natural that public health
will be called on to parlay medical, epidemio-
logical, behavioral, and statistical knowledge
into messages and concepts that audiences
can understand, even as these audiences ex-
perience hardship or stress. Although only
descriptively documented at present, as prac-
tices become normed and competencies de-
fined, evidence-based assessments of crisis risk
communication will also likely appear. One of
the most promising ways to think about eval-
uations is through systematic media monitor-
ing before, during, and after an event. Other
types of evaluation are process tracking, to
determine where messages were placed, and
opinion surveys, to assess the degree to which
populations were exposed to and are assimilat-
ing messages. As we collectively face potential
disasters such as pandemic flu, industrial ac-
cidents, bioterrorism, intense tropical storms,
or other serious health threats, being able to
communicate appropriately to the news media
and to the public, although never assured, can
be more closely approximated if basic princi-
ples of practice are followed. Itis gratifying to
see how well these practices are being adopted
and adapted at present to the serve the public’s
health.



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

LITERATURE CITED

L.

10.

10a.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Aguirre BE. 1991. Evacuation in Cancun during hurricane Gilbert. Int. . Mass Emerg.
Dis. 9(1):31-45

. Aguirre BE. 2005. Emergency evacuations, panic, and social psychology. Psychiatry

68(2):121-29

. Andreason AR. 1995. Marketing Social Change: Changing Bebavior to Promote Health, Social

Development, and the Environment. San Francisco: Jossey Bass

. Baker DW, Parker RM, Williams MV, Pitkin K, Parikh NS, et al. 1996. The health care

experience of patients with low literacy. Arch. Fam. Med. 5:329-34

. Bandura A. 1986. Social Foundations of Thought and Action: A Social Cognitive Theory.

Englewood Cliffs, NJ: Prentice Hall

. Barata IA, Llovera I, Ward M, Miele D, Sama A, et al. 2004. Are there differences be-

tween households with children and without children regarding the degree of household
preparedness for a disaster such as fire, flood, earthquake, blackout or devastating act
such as a terrorist attack in the community? Ann. Emerg. Med. 44(4):S126-27

. Bar-on J, Hershey JC, Kunreuther H 2000. Determinants of priority for risk reduction:

the role of worry. Risk Analysis 20(4):413-28

. Beck U. 1992. The Risk Society: Towards a New Modernity. London: Sage
. Becker S. 2004. Emergency communication and information issues in terrorist events

involving radioactive materials. Biosecurity Bioterrorism: Biodefense Strategy Pract. Sci.
2(3):195-207

Bennett P. 1999. Understanding responses to risk: some basic findings. See Reference
10a, pp. 3-19

Bennett P, Calnan K, eds. 1999. Risk Communication and Public Health. New York: Oxford
Univ. Press

Bennett P, Coles D, MacDonald A. 1999. Risk communication as a decision process.
See Reference 10a, pp. 206-21

Berelson B. 1952. Content Analysis in Communications Research. New York: Free Press
Berland GK, Elliott MN, Morales LS, Algazy JI, Kravitz RL, et al. 2001. Health in-
formation on the Internet: accessibility, quality, and readability in English and Spanish?
FJAMA 285:2612-21

Blanchard JC, Haywood Y, Stein BD, Tanielian TL, Stoto MA, Lurie N. 2005. In
their own words: lessons learned from those exposed to anthrax. Am. 7. Public Health
95(3):489-95

Bleakley A, Merzel CR, VanDevanter NL, Messeri P 2004. Computer access and Internet
use among urban youths. Am. 7. Public Health 94(5):744-48

Blendon RJ, Benson JM, Des Roches C, Pollard WE, Parvanta C, Hermann M]. 2002.
The impact of anthrax attacks on the American public. Medscape Gen. Med . 4(2):1-4
Blendon R, DesRoches C, Benson J, Herrmann M, Taylor-Clark K, Weldon K. 2003.
The public and the smallpox threat. N. Engl. 7. Med . 348(5):426-32

Bloom PN, Novelli WD. 1981. Problems and challenges in social marketing. 7. Mark.
45:79-88

Bradac JN, ed. 1989. Message Effects in Communication Science. Sage Annual Reviews of
Communications Research. Newbury Park, CA: Sage

Brodie M, Weltzien E, Altman D, Blendon R, Benson JM. 2006. Experience of Hurricane
Katrina evacuees in Houston shelters: implications for future planning. Am. 7. Public
Health 96(8):1402-8

www.annualreviews.org © Risk Communication for Public Health Emergencies

47



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

48

21.

22.

23.

23a.

24.

25.

26.
27.

28.

29.

30.

31.

32.

32a.

33.

34.

35.

36.

37.

38.

39.

40.

Glik

Brookes T'. 2006. A Warning Shot: Influenza and the 2004 flu vaccine shortage. Washington,
DC: Am. Public Health Assoc.

Brug J, Aro AR, Oenema A, de Zwart O, Richardus JH, Bishop GD. 2004. SARS risk
perception, knowledge, precautions, and information sources, the Netherlands. Enzerg.
Infect. Dis. 10(8):1486-89

Bryant J, Zillman D, eds. 2001. Media Effects. Hillsdale, NJ: Erlbaum. 2nd ed.

Calif. Dep. Health Serv. 2005. Crisis and Emergency Risk Communications Toolkit, Bioter-
rorism Educ. Workgr., Emerg. Prep. Off. (EPO), Sacramento

Calif. Healthc. Found. 2001. N.C. company stops offering online prescriptions for
Cipro. Calif. Healthline [Online serial]. http://www.californiahealthline.org

Caroll J. 2004. Local TV and newspapers remain most popular news sources. Gallup Poll
News Serv. Dec. 20

Chapman S, Lupton D. 1994. The Fight for Public Health. London: BM]

Cent. Dis. Control. 2004. Update: influenza activity—United states and worldwide,
2003-04 season, and composition of 2004-2005 influenza vaccine. MMWR 53:547-52
Deleted in proof

Counc. Excell. Gov. 2004. From the bome front to the front lines: America speaks
out about homeland security—national poll, March 2004. http://www.excelgov.org/
displaycontent.asp?’keyword=prhHomePage

Covello VT 2003. Best practices in public health risk and crisis communicatio? 7. Health
Commun. 8:5-8

Covello VT, Peters RG, Wojtecki JG, Hyde RC. 2001. Risk communication, the West
Nile Virus epidemic: responding to the communication challenges posed by the inten-
tional and unintentional release of a pathogen in an urban setting. 7. Urban Health: Bull.
N. Y. Acad. Med. 78(2):382-91

Covello VT, Sandman PM, Slovic P. 1988. Risk Communication, Risk Statistics and Risk
Comparisons: A Manual for Plant Managers. Washington, DC: Chem. Manuf. Assoc.
Cvetkovich G, Lofstedt R. 1999. Social Trust and the Management of Risk. London:
Earthscan

DiGiovanni C, Reynolds B, Harwell R, Stonecipher E, Burkle F. 2003. Community
reaction to bioterrorism: prospective study of simulated outbreak. Emserg. Infect. Dis.
9(6):703-12

Doak L, Doak C, Root J. 1985. Teaching Patients with Low Literacy Skills. Philadelphia:
Lippincott

Entman R. 1993. Framing: toward clarification of a fractured paradigm. 7. Commun.
43(4):51-58

Eysenbach G, Kohler C. 2002. How do consumers search for and appraise health in-
formation on the world wide web? Qualitative study using focus groups, usability tests,
and in-depth interviews. BM7 324:573-77

Eysenbach G, Powell J, Kuss O, Sa ER. 2002. Empirical studies assessing the quality of
health information for consumers on the world wide web: a systematic review. 74AMA
287:2691-700

Fessenden-Raden J, Fitchen JM, Heath JS. 1987. Providing risk information in commu-
nities: factors influencing whatis heard and accepted. Sci. Technol. Hum. Values 12:94-101
Fischoff B. 1995. Risk perception and communication unplugged: twenty years of
progress. Risk Analysis 15(2):137-45

Fischhoft B. 2005. Risk perception and communication. In Handbook of Terrorism and
Counter-"Terrorism, ed. D Kamien, pp. 463-92. New York: McGraw-Hill



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

41.

42.

43.
44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

57a.

58.

59.

60.

Fischoff B, Bostrom A, Quadrel MJ. 2002. Risk perception and communication. In
Ocxford Textbook of Public Health: The Methods of Public Health, ed. R Detels, ] McEwan,
R Beaglehole, ] Heinz, pp. 1105-23. New York: Oxford Univ. Press. 4th ed.

Fischhoff B, Gonzalez R, Small D, Lerner J. 2003. Evaluating the success of terror risk
communication. Biosecurity Bioterrorism Biodefense Strategy Pract. Sci. 1(4):255-58
Fischoff B, Lichentenstein S, Slovic P. 1981. Acceptable Risk. New York: Cambridge
Foltz AT, Sullivan JM. 1999. Limited literacy revisited: implications for patient educa-
tion. Cancer Pract. 7(3):145-50

Fox S, Fallows D. 2003. Internet health resources. Pew Internet and American Life Project.
http://www.pewinternet.org/reports/toc.asp’Report=95

Freimuth V. 1979. Assessing the readability of health education messages. Public Health
Rep. 94(6):568-70

Freimuth V. 1990. The chronically uninformed: closing the knowledge gap in health. In
Communications and Health, ed. E Ray, L Donohew, pp. 171-86. Hillsdale, NJ: Erlbaum
Freimuth V, Linnan HW, Potter P. 2000. Communicating the threat of emerging in-
fections to the public. Emerg. Infect. Dis. 6(4):337-47

Frewer LJ. 1999. Public risk perceptions and risk communication. See Reference 10a,
pp. 20-32

Garrett L. 2001. Understanding media’s response to epidemics. Public Health Rep.
116(S2):87-91

Glass AJ. 2002. The war on terrorism goes online: media and government re-
sponse to first postinternet crisis. Joan Shorenstein Cent. Press, Politics Public Pol-
icy. Work. Pap. Ser. #2002-3. http://www.ksg.harvard.edu/presspol/Research_
Publications/papers.shtml

Glass TA, Schoch-Spana M. 2002. Bioterrorism and the people: how to vaccinate a city
against panic. Clin. Infect. Dis. 34(2):217-23

Glik D, Drury A, Cavanaugh C. 2005. What not to say: crafting bioterrorism risk communi-
cation messages for botulism. Presented at Annu. Meet. Am. Public Health Assoc., 133rd,
Philadelphia

Glik D, Halpert-Schilt E. 2001. Public education and outreach. In. Building Com-
munity Systems for Young Children, ed. N Halfon, E Schulman, M Hochstein. Los
Angeles: UCLA Cent. Healthier Child. Fam. Communities. http://healthychild.
ucla.edu/reports/materials/public.pdf

Glik D, Harrison K, Davoudi M, Riopelle D. 2004. Public perceptions and risk com-
munications for botulism. Biosecurity Bioterrorism Biodef. Strategy Pract. Sci. 2(3):216-23
Green B, Lindsay JD. 1994. Post traumatic stress disorder among in victims of disasters.
Psychol. Clin. Am. 17:301-9

Green LW, Kreuter MW. 1999. Health Promotion Planning: An Educational and Ecological
Approach. Mountain View, CA: Mayfield. 3rd ed.

Harden M, ed. 2005. Global Public Health Communication. Sudbury, MA: Jones and
Bulwer

Henderson J, Henderson L, Raskob G, Boatright D. 2004. Chemical (VX) terrorist
threat: public knowledge, attitudes, and responses. Biosecurity Bioterrorism Biodefense
Strategy Pract. Sci. 2(3):224-28

Holtgrave DR, Tinsley BJ, Kay LS. 1995. Encouraging risk reduction: a decision-making
approach to message design. In Designing Health Messages, ed. E Maibach, RL Parrott,
pp- 24-40. Thousand Oaks, CA: Sage

Hornik R, ed. 2002. Public health communications: evidence for behavior change.
Mahwah, NJ: Erlbaum

www.annualreviews.org © Risk Communication for Public Health Emergencies

49



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

SO

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Glik

Janz NK, Becker MH. 1984. The Health Belief Model, a decade later. Health Educ. Q.
11:1-47

Jardine C, Hrudey S, Shortreed J, Craig L, Krewski D, et al. 2003. Risk management
frameworks for human health and environmental risks. 7. Toxicol. Environ. Health B. Crit.
Rev. 6(6):569-720

Kaiser Family Found. 2004. The digital divide: Where do we go firom bere? http://www.
kff.org/entmedia/entmedia091604pkg.cfm

Kasperson RE. 1992. The social amplification of risk: progress in developing an inte-
grative framework. In Social Theories of Risk, ed. S Krimsky, D Golding, pp. 153-78.
Westport, CT: Praeger

Katz E, Lazarsfeld P. 1955. Personal Influence. Glencoe: Free Press

Keselman A, Slaughter L, Patel VL. 2005. Toward a framework for understanding lay
public’s comprehension of disaster and bioterrorism information. 7. Biomed. Inform.
38(4):331-44

Kittler AF, Hobbs J, Volk LA, Kreps GL, Bates DW. 2004. The Internet as a vehicle
to communicate health information during a public health emergency: a survey analysis
involving the anthrax scare of 2001. 7. Med. Internet Res. 6(1):e8

Kline K. 2003. Popular media and health: images, effects and institution. In Handbook of
Health Communication. ed. T Thompson, AM Dorsey, KI Miller, R Parrott, pp. 557-81.
Mahwah, NJ: Erlbaum

Kools M, Ruiter RAC, van de Wiel MW], Kok G. 2004. Increasing readers’ compre-
hension of health education brochures: a qualitative study into how professional writers
make texts coherent. Health Educ. Bebav. 31(6):720-40

Koplan J. 2003. Communication during public health emergencies. 7. Health Commun.
8(Suppl. 1):144-45

Kotler P. 1989. Social Marketing, Strategies for Changing Public Bebavior. New York: Free
Press

Kreps GL, Alibek K, Neuhauser L, Rowan KE, Sparks L. 2005. Emergency/risk com-
munication to promote public health and respond to biological threats. See Ref. 57a,
pp. 349-62

Krippendorff K. 1980. Content Analysis: An Introduction to its Methodology. Beverly Hills,
CA: Sage

Kunst H, Groot D, Latthe PM, Latthe M, Khan KS. 2002. Accuracy of information on
apparently credible websites: survey of five common health topics. BM7 324:581-82
Lasker R. 2004. Redefining Readiness: Terrorism Planning Through the Eyes of the
Public. New York: Cent. Adv. Collab. Strategies Health, New York Acad. Med.
http://www.cacsh.org/eptpp.html

Leik RK, Carter TM, Clark JP, Kendall SD, Gifford GA, etal. 1981. Community Response
to Natural Hazard Warnings: Final Report. Minneapolis: Univ. Minn. Press

Lerner JS, Gonzalez RM, Small DA, Fischhoff B. 2003. Effects of fear and anger on
perceived risks of terrorism: a national field experiment. Psychol. Sci. 14:144-50

Lindell MK, Perry RW. 2004. Theoretical bases of risk communication. In Comzmu-
nicating Environmental Risk in Multiethnic Communities, ed. MK Lindell, RW Perry,
pp. 25-65. Newbury Park, CA: Sage

Lippman W. 1922. Public Opinion. New York: Macmillan

Lundgren R. 1994. Risk Communication: A Handbook for Communicating Environmental,
Safety and Health Risks. Columbus, OH: Batelle Mem. Inst.

Lupton D. 1995. Medical and health stories on the Sydney Morning Heralds front page.
Austr. J. Public Health 19(5):501-8



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

81a.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Lum MR, Tinker TL. 1994. A primer on bealth risk communication principles and prac-
tices. Washington, DC: Agency for Toxic Subst. Dis. Reg./US Gov. Print. Off. HE
20.502:97024783. http://www.atsdr.cdc.govVHEC/primer.html

Lupton D, Tulloch J. 1996. Bringing home the reality of it: senior school students’
responses to mass media portrayals of HIV/AIDS. Aust. 7. Health Commun. 23(1):31-45
Lurie N, Valdez RB, Wasserman ], Stoto MA, Myers S, et al. 2003. Pub-
lic health preparedness in California lessons learned from seven health jurisdictions.
http://www.rand.org/publications/TR/TR181/

Maibach E, Parrott RL, eds. 1995. Designing Health Messages. Thousand Oaks, CA: Sage
Manoft RK. 1985. Social Marketing: New Imperative for Public Health. New York: Praeger
Mawson AR. 2005. Understanding mass panic and other collective responses to threat
and disaster. Psychiatry 68(2):95-113

McClean AR, May RM, Pattison J, Weiss RA, eds. 2005. SARS, A Case Study in Emerging
Infections. New York: Oxford Univ. Press

McCombs M, Reynolds A. 2001. News influence on our pictures of the world. In Media
Effects: Advances in Theory and Research. ed. B Jennings, D Zillman, pp. 1-18. Mahwah,
NJ: Earlbaum. 2nd ed.

McGuire WJ. 1978. The communication/persuasion matrix. In Evaluative Advertising:
A Bibliography of the Communications Process, ed. B Lipstein, W] McGuire, pp. 27-35.
New York: Advert. Res. Found.

McGuire WJ. 1989. Theoretical foundations of campaigns. In Public Communications
Campaigns, ed. RE Rice, CK Atkins, pp. 22-48. Newbury Park, CA: Sage. 2nd ed.
Mileti DS, Drabek TE, Haas JE. 1975. Human Systems in Extreme Environments: A
Sociological Perspective. Boulder: Inst. Behav. Sci., Univ. Colo.

Mileti DS, Fitzpatrick C. 1991. Communication of public risk: its theory and its appli-
cation. Sociol. Practice Rev. 2(1):20-28

Mileti DS, Fitzpatrick C, Farhar BC. 1992. Fostering public preparations for natural
hazards. Environment 34(3):16-39

Mileti DS, Sorensen JH. 1990. Communication of emergency public warnings: a social
science perspective and state-of-the-artassessment. Rep. ORNL-6609 Fed. Emerg. Manag.
Agency. Oak Ridge Natl. Lab., Oak Ridge, TN

Morgan MG, Fischhoff B, Bostrom A, Atman C. 2001. Risk Communication: The Mental
Models Approach. New York: Cambridge Univ. Press

Morse S. 2006. Disaster preparedness. In Health Promotion in Practice, ed. SS Gorin,
J Arnold, pp. 445-59. San Francisco: Jossey Bass

Mullin S. 2003. The anthrax attacks in New York City: The Giuliani Press conference
model and other communication strategies that helped. 7. Health Commun. 8(S1):15-16
Natl. Res. Counc. Comm. Dev. Sci. Learn. 2000. How People Learn: Brain, Mind, Expe-
rience and School, Washington, DC: Natl. Acad. Sci.

Natl. Res. Counc. Comm. Risk Percept. Risk Commun. 1989. Improving Risk
Communication. Washington, DC: Natl. Acad. Press. (monogr.) http://www.nap.
edu/books/0309039436/html/

Nelkin D. 1987. Selling Science. New York: Freeman

Norwood AE. 2005. Debunking the myth of panic. Psychiatry 68(2):114-20

Ornstein C. 2001. Cipro recipients developing side effects. Los Angel. Times Nov. 9:A3
Parrott R. 1996. Advocate or adversary? The self-reflexive roles of media messages for
health. Crit. Stud. Mass Commun. 13:266-78

Perry RW, Greene MR, Lindell MK. 1980. Enhancing evacuation warning compliance:
suggestions for emergency planning. Disasters 4(4):433-49

www.annualreviews.org © Risk Communication for Public Health Emergencies

51



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

114a.

115.

116.

117.

118.

119.

120.

121.

122.

122a.

123.

52 Glik

Person B, Sy F, Holton K, Govert B, Liang A. 2004. NCID/SARS Emergency Outreach
Team. Fear and stigma: the epidemic within the SARS outbreak. Emerg. Infect. Dis.
10(2):358-63

Peters RG, Covello VT, McCallum DB. 1997. The determinants of trust and credibility
in environmental risk communication: an empirical study. Risk Analysis 17(1):43-54
Pollard W. 2003. Public perceptions of information sources concerning bioterrorism
before and after anthrax attacks: an analysis of national survey data. 7. Health Commun.
8(51):93-103

Prentice-Dunn S, Rogers RW. 1986. Protection motivation theory and public health:
beyond the health belief mode? Health Educ. Res. 1:153-61

Prochaska JO, DiClemente CC. 1983. Stages and processes of self-change of smoking:
toward an integrative model of change. 7. Consult. Clin. Psychol. 51:390-95

Prue C, Lackey C, Swenarski L, Gantt J. 2003. Communication monitoring: shaping
CDC’ emergency risk communication efforts. 7. Health Commun. 8(S1):35-49

Ratzan SC, Meltzer W. 2005. State of the art in crisis communication: past lessons and
principles of practice. See Ref. 57a, pp. 321-45

Renn O. 1991. Risk communication: the amplification of risk. In Comzmunicating Risks to
the Public, ed. R Kasperson, P Stallen, pp. 143-59. Dordrecht, Neth.: Kluwer

Renn O. 1998. The role of risk communication and public dialogue for improving risk
management. Risk Decision Policy 3(1):5-30

Renn O, Levine D. 1991. Credibility and trust in risk communication. In Communicating
Risks to the Public. ed. R Kasperson, P Stallen, pp. 175-218. Dordrecht, Neth.: Kluwer
Reynolds B, Galdo JH, Sokler L. 2002. Crisis and emergency risk communication. Cent.
Dis. Control Prev. http://www.cdc.gov/communications/emergency/cerc.htm
Reynolds B, Seeger M. 2005. Crisis and emergency risk communication: an integrative
approach. 7. Health Commun. 10(1):38-41

Rice RE, Atkins CK, eds. 1989. Public Communications Campaigns. Newbury Park, CA:
Sage. 2nd ed.

Riederer-Trainor C, Wilkinson T, Snook WD, Hoff GL, Griffin R, Archer R. 2005.
When bioterrorism strikes: communication issues for the local health department. Health
Promot. Pract. 6(4):424-29

Rizo CA, Lupea D, Baybourdy H, Anderson M, Closson T, Jadad AR. 2005. What
Internet services would patients like from hospitals during an epidemic? Lessons from
the SARS outbreak in Toronto. 7. Med. Internet. Res. 7(4):e46

Robinson S, Newstetter WC. 2003. Uncertain science and certain deadlines: CDC
responses to the media during anthrax attacks of 2001. 7. Health Commun. 8(S1):17-34
Rogers RW. 1983. Cognitive and physiological processes in fear appeals and attitude
change: a revised theory of protection motivation. In Social Psychophysiology, ed. JT
Cacioppo, RE Petty, pp. 153-76. New York: Guilford

Roper Cent. Public Opin. Res. 2002. Public perspective. http://www.ropercenter.
uconn.edu/

Rostenstock IM. 1974. Historical origins of the Health Belief Model. Health Educ.
Monogr. 2:328-35

St. Louis Univ. 2003. Risk communication with the media during a public health crisis.
http://www.slu.edu/centers/heartland

Sandman PM. 1989. Hazard versus outrage in public perceptions public perceptions of
risk. In Effective Risk Communication: The Role and Responsibility of Governmental and Non
Governmental Organizations, ed. VI Covello, DB McCallum, M'T Pavlova, pp. 45-49.
New York: Plenum



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only

124.
125.

126.

127.

128.

129.

130.

131.

132.
133.

134.

135.

136.

136a.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Sandman PM. 2003. Four kinds of risk communication. http://www.petersandman.com
Sankar P, Schairer C, Coffin S. 2003. Public mistrust: the unrecongnized risk of the
CDC smallpox vaccination program. Am. 7. Bioethics 3(4):W22-25

Schoch-Spana M, Fitzgerald J, Kramer BR. 2005. UPMC Task Force on Influenza Vac-
cine Scarcity 2004-2005. Implications for biosecurity and public health preparedness.
Biosecurity Bioterrorism Biodefense Strategy Pract. Sci. 3(3):224-34

Schuchman M, Wilkes MS. 1997. Medical scientists and health news reporting: a case
of miscommunications. Ann. Intern. Med . 126(12):976-82

Schulte SK, Payne JG. 2005. Health communication challenges of an anthrax vaccination
program. See Ref. 57a, pp. 363-77

Shore D. 2003. Communicating in times of uncertainty: the need for Trust. 7. Health
Commun. 8(S1):13-14

Simons-Morton BG, Greene WH, Gottlieb NH. 1995. Introduction to Health Education
and Health Promotion. Prospect Heights, IL: Waveland. 2nd ed.

Slovic P. 1999. Trust, emotion, sex politics, and science: surveying the risk assessment
battlefield. Risk Analysis 19(4):689-701

Slovic P, ed. 2001. The Perception of Risk. London: Earthscan

Slovic P, Fischhoff B, Lichtenstein S. 1990. Rating the risk. In Readings in Risk, ed. TS
Glickman, M Gough, pp. 61-75. Washington, DC: Resour. Fut.

Sorenson JH. 2000. Hazard warning systems: review of 20 years of progress. Nat. Hazards
Rev. 1:119-25

Sorenson JH. 2004. Risk communication and terrorism. Biosecurity Bioterrorism Biodefense
Strategy Pract. Sci. 2(3):229-31

Stein B, Tanielian T, Eisenman D, Keyser D, Burham M, Pincus H. 2004. Emotional
and behavioral consequences of bioterrorism: planning a public health response. Milbank
Q. 82(3):413-55

Subst. Abuse and Ment. Health Adm. 2002. Communication in crisis: risk communication
guidelines for public officials. http://www.riskcommunication.samhsa.gov/index.htm
Thomas P. 2003. The Anthrax Attacks. New York: Century Found.

Tierney KJ. 2000. Implementing a Seismic Computerized Alert System (SCAN) for South-
ern California: Lessons and Guidance from the Literature on warning Response and Warning
Systems. Newark, DE: Univ. Del. Disaster Res. Cent.

Tierney KJ, Lindell MK, Perry R. 1999. Facing the Unexpected: Disaster Preparedness and
Response in the United States. Washington, DC: Henry

Tversky A, Kaheman D. 1986. Rational choice and the framing of decisions. 7. Bus.
59:5251-78

Valente TW. 2002. Evaluating Health Promotion Programs. New York: Oxford Univ.
Press

Vanderford M. 2003. Communication lessons learned in the Emergency Operations
Center during CDC’ anthrax response: a commentary. 7. Health Commun. 8(Suppl.
1):11-12

Vanderford M. 2004. Breaking new ground in WMD risk communication: the pre-
event message development project. Biosecurity Bioterrorism Biodefense Strategy Pract. Sci.
2(3):193-94

Wallack L, Dorfman L, Jernigan D, Themba M. 1993. Media Advocacy and Public Health.
Newbury Park, CA: Sage

Washer P. 2004. Representation of SARS in the British newspapers. Soc. Sci. Med.
59:2561-71

www.annualreviews.org © Risk Communication for Public Health Emergencies

53



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only.

54

146.
147.

148.
149.

150.

151.

152.

Glik

Weinstein ND. 1988. The precaution adoption process. Health Psychol. 7(4):355-86
Weinstein ND, Sandman PM. 1992. A model of the precaution adoption process: evi-
dence from home radon testing. Psychology 11(3):170-80

Wilkie T. 1996. Sources in science: Who can we trust? Lancet 347:1308-11

Windahl S, Signitzer B, Olson JT. 1992. Using Communication Theory: An Introduction to
Planned Communication. Newbury Park, CA: Sage

Witte K, Meyer G, Martell D. 2001. Effective Health Risk Messages, A Step by Step Guide.
Thousand Oaks, CA: Sage

Work. Group Gov. Dilemmas Bioterrorism Response. 2004. Leading during bioattacks
and epidemics with the public’s trust and help. Biosecurity Bioterrorism Biodefense Strategy
Pract. Sci. 2(1):25-40

Wray R, Jupka K. 2004. What does the public want to know about plague? Biosecurity
Bioterrorism Biodefense Strategy Pract. Sci. 2(3):208-15



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only.

R

R

Annual Review of
Public Health

COntentS Volume 28, 2007

Symposium: Public Health Preparedness

Introduction: Preparedness as Part of Public Health
Nicole Lurie ... xiii

Assessing Public Health Emergency Preparedness: Concepts, Tools,
and Challenges
Christopher Nelson, Nicole Lurie, and Feffrey Wasserman ................................ 1

Quality Improvement in Public Health Emergency Preparedness
Michael Seid, Debra Lotstein, Valerie L. Williams, Christopher Nelson,
Kristin J. Leuschner, Allison Diamant, Stefanie Stern, Jeffrey Wasserman,
and Nicole Lurie ... ... . . . 19

Risk Communication for Public Health Emergencies
Deborab C. Glik ... 33

First Responders: Mental Health Consequences of Natural and
Human-Made Disasters for Public Health and Public
Safety Workers
David M. Benedek, Carol Fullerton, and Robert J. Ursano ............................ 55

Epidemiology and Biostatistics

Network Analysis in Public Health: History, Methods, and Applications
Douglas A. Luke and Fenine K. Harris .................ccccoiiiiiiiii 69

Methods for Improving Regression Analysis for Skewed Continuous or
Counted Responses
Abdelmonem A. Afifi, Jenny B. Kotlerman, Susan L. Ettner,

and Marie Cowan ...l 95
New Challenges for Telephone Survey Research in the Twenty-First
Century
Angela M. Kempf and Patrick L. Remington ........................ccoiiiiii.. 113

Seasonality of Infectious Diseases
David N. Fisman ... 127

vii



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only.

Health Impact Assessment: A Tool to Help Policy Makers Understand
Health Beyond Health Care
Brian L. Cole and Jonathan E. Fielding ................................ccccioii. 393

Social Environment and Behavior

Physical Activity and Weight Management Across the Lifespan
Fennifer H. Goldberg and Abby C. King ......................ccocoiiiiiiiiii 145

The Hitchhiker’s Guide to Tobacco Control: A Global Assessment of
Harms, Remedies, and Controversies
Ronald M. Davis, Melanie Wakefield, Amanda Amos,
and Prakash C. GUPTA .............. ... i 171

Youth Violence Prevention Comes of Age: Research, Training, and
Future Directions

Kara Williams, Lourdes Rivera, Robert Neighbours, and Vivian Reznik ............. 195
Church-Based Health Promotion Interventions: Evidence and Lessons
Learned
Muarci Kramish Campbell, Marlyn Allicock Hudson, Ken Resnicow,
Natasha Blakeney, Amy Paxton, and Monica Baskin ................................ 213

Risk Communication for Public Health Emergencies
Deborah C. Glik ... 33

Environmental and Occupational Health

The Epidemiology of Autism Spectrum Disorders
Craig 7. Newschaffer; Lisa A. Croen, fulie Daniels, Ellen Giarelli,
Fudith K. Grether, Susan E. Levy, David S. Mandell, Lisa A. Miller,
Fennifer Pinto-Martin, Judy Reaven, Ann M. Reynolds, Catherine E. Rice,
Diana Schendel, and Gayle C. Windbam ..............................cccciial. 235

Beryllium: A Modern Industrial Hazard
Kathleen Kreiss, Gregory A. Day, and Christine R. Schuler ........................... 259

Adverse Late Effects of Childhood Cancer and Its Treatment on

Health and Performance
Kirsten K. Ness and James G. Gurney ......................ccccoiiiiiiiiiiiiiiiil. 279

First Responders: Mental Health Consequences of Natural and
Human-Made Disasters for Public Health and Public Safety Workers
David M. Benedek, Carol Fullerton, and Robert §. Ursano ............................ 55

Health Services

Managed Behavioral Health Care Carve-Outs: Past Performance and

Future Prospects
Richard G. Frank and Rachel L. Garfield .....................................co.. 303

viii  Contents



Annu. Rev. Public. Health. 2007.28:33-54. Downloaded from arjournals.annualreviews.org
by George Washington University - Medical Center on 09/29/09. For personal use only.

Rationale and Public Health Implications of Changing CHD Risk
Factor Definitions
Robert M. Kaplan and Michael Ong ..................ccccioiiiiiiiiiiiiiii, 321

Delivery of Health Services to Migrant and Seasonal Farmworkers
Thomas A. Arcury and Sara A. Quandt ...........................cccoiiii 345

Public Health Practice

Lessons from Cost-Effectiveness Research for United States Public
Health Policy
Scott D. Grosse, Steven M. Teutsch, and Anne C. Haddix ............................. 365

Health Impact Assessment: A "Tool to Help Policy Makers Understand
Health Beyond Health Care
Brian L. Cole and fonathan E. Fielding ...............................cocciiii. 393

How Can We Increase Translation of Research into Practice? Types of
Evidence Needed
Russell E. Glasgow and Karen M. Emmons .........................ccoceiiiiiiiiin.. 413

Community Factors in the Development of Antibiotic Resistance
Elaine Larson .......... ... .. . 435

Assessing Public Health Emergency Preparedness: Concepts, Tools,
and Challenges
Christopher Nelson, Nicole Lurie, and Jeffrey Wassermamn ................................ 1

Quality Improvement in Public Health Emergency Preparedness
Michael Seid, Debra Lotstein, Valerie L. Williams, Christopher Nelson,
Kristin J. Leuschner, Allison Diamant, Stefanie Stern, Jeffrey Wasserman,

and Nicole Lurie ............ ... 19
Indexes
Cumulative Index of Contributing Authors, Volumes 19-28 ........................ 449
Cumulative Index of Chapter Titles, Volumes 19-28 ................................. 454
Errata

An online log of corrections to Annual Review of Public Health chapters (if any, 1997
to the present) may be found at http://publhealth.annualreviews.org/

Contents





