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Communicating Actionable Risk for Terrorism and
Other Hazards�

Michele M. Wood,1,∗,† Dennis S. Mileti,2 Megumi Kano,3 Melissa M. Kelley,3

Rotrease Regan,3 and Linda B. Bourque3

We propose a shift in emphasis when communicating to people when the objective is to mo-
tivate household disaster preparedness actions. This shift is to emphasize the communication
of preparedness actions (what to do about risk) rather than risk itself. We have called this per-
spective “communicating actionable risk,” and it is grounded in diffusion of innovations and
communication theories. A representative sample of households in the nation was analyzed
using a path analytic framework. Preparedness information variables (including content, den-
sity, and observation), preparedness mediating variables (knowledge, perceived effective-
ness, and milling), and preparedness actions taken were modeled. Clear results emerged that
provide a strong basis for communicating actionable risk, and for the conclusion both that
information observed (seeing preparedness actions that other have taken) and information
received (receiving recommendations about what preparedness actions to take) play key,
although different, roles in motivating preparedness actions among the people in our nation.
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1. INTRODUCTION

1.1. Problem and Purpose

We live in an era of information abundance and
communication evolution; the information to which
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we have access is growing exponentially, and the
ways in which it is received and shared are trans-
forming. The number of information campaigns to
motivate public preparedness for terrorism and other
hazards throughout the nation is large,(1) and the
diversity of channels for communicating such infor-
mation is increasing. Growing penetration of the In-
ternet and social media has led to a greater number of
websites to disseminate this information. Moreover,
in our increasingly uncertain and complex world,
there are a great many types of hazards for which one
ought to prepare, including terrorism and natural and
technological hazards.

Efforts to influence public preparedness behav-
ior (i.e., developing emergency plans, stockpiling
supplies, purchasing things to be safer, duplicating
important documents, etc.) by communicating infor-
mation to the U.S. public are varied and based on
different kinds of knowledge. The majority of edu-
cation campaigns that inform the public about risk
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and disaster preparedness in place today, however,
are largely shaped by intuition about what is im-
portant, anecdotal experience, and/or the familiar.
Although it feels good, our intuition about how to
motivate behavior change often misses the mark.
Anecdotal experience of isolated events may not
generalize. In the case of repeating the familiar,
people continue to do what previously has been
done, even when what has previously been done
has not been particularly effective.(2) There has
been a dearth of evidence-driven policy shaping
the design of public education campaigns about
hazards and substantial underuse of theory from
the social and behavioral sciences to inform such
efforts.(3)

The potential impact of policy decisions to de-
sign and implement disaster preparedness campaigns
that are theory driven and based on sound empirical
evidence is great. Recent catastrophic events seem
numerous and extraordinary. The terrorist events of
September 11, 2001 killed 2,973 people, excluding the
terrorists.(4) The events were unique in the nation’s
history and affected many Americans intensely,
including those who were not directly harmed.
The December 2004 Sumatra–Andaman tsunami
was triggered by an earthquake that registered
9.2 (Richter scale) and was one of the most devastat-
ing natural disasters in recorded history, killing an es-
timated 230,000 people.(5) Hurricane Katrina in Au-
gust 2005 was the deadliest U.S. hurricane since 1928,
flooded 80% of the city of New Orleans, and was re-
sponsible for more than 1,500 deaths.(5,6) The Haiti
earthquake in January 2010 was 7.0 in magnitude,
killed an estimated 230,000 people, and left more
than 3.5 million displaced.(7) The death toll from the
March 11, 2011 Tohoku, Japan earthquake (magni-
tude 9.0) and the resulting tsunami and nuclear crisis
is yet unknown.(8) There is no shortage of reminders
of why people should prepare.

Furthermore, natural hazards are becoming
more hazardous because of persistent development
and increasing density in vulnerable settings.(9,10)

Meanwhile, concerns about future terrorist attacks
persist. In fiscal year 2010, the Department of Home-
land Security Grant Program (HSGP) dedicated
$832.5 million towards the Urban Areas Security
Initiative (UASI) to enhance regional preparedness
in major metropolitan areas; at least 25% of funds
have been designated for law enforcement and ter-
rorism prevention.(11) Public education about risk for
terrorism and other hazards as well as recommended
preparedness actions are paramount. Indeed, the

stakes are high, and at no point in our nation’s history
has communication to motivate public preparedness
for high-consequence low-probability events been in
greater use or more visible as a political centerpiece.
Yet despite the prominence of information and
communication about preparedness for terrorism
and other disasters, we lack clear evidence-based
knowledge of the underlying process through which
public education information is transformed into
consequent desired behavior change. We remain
uncertain as to how we can maximize public
preparedness action resulting from our risk-
communication-based interventions despite the
availability of rich theoretical frameworks that could
inform policies and programs.

1.2. Theoretical Orientation

Communication about risk is a broad area of in-
quiry and involves diverse disciplines, frameworks,
and theoretical orientations.(12) Disciplines include
psychology, sociology, medicine, public health, pub-
lic policy, cognitive science, risk management, and
more.(13) Moreover, different labels and emphases
are employed, e.g., in public health risk communi-
cation is known as “health education”;(14) in psy-
chology, “risk perception” is studied. Many discipline
tributaries have asked questions like the one that is
the focus of this article: How should public education
campaigns be designed to get the public to prepare for
future disasters?

A variety of theoretical orientations exists
that could be used to inform research and practice
focused on communicating information to moti-
vate public preparedness behavior. These include
individual, interpersonal, and community/group
approaches. Individual-level theories consider the
role individuals play in their own behavior and
focus on internal factors.(15,16) Examples include the
theory of planned behavior,(17,18) the heath belief
model,(19,20) and protection motivation theory.(21,22)

Interpersonal-level theories consider the role other
people have on individual behavior and focus on
external factors.(15,16) Social cognitive theory is a
prominent example.(23) Such theories suggest that the
behavior of individuals can be influenced by chang-
ing the norms that guide behavior. Community- and
group-level theories instead understand behavior in
the context of social institutions and communities,
and focus on factors within social systems.(15,16)

Examples include community organizing and
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community building,(24) diffusion of innova-
tions,(25−28) and communication theory.(29,30)

For the explicit purpose of guiding communica-
tion campaigns and mass media efforts to change
health behavior, community and group models that
have a “social diffusion” perspective, such as(31)

diffusion of innovations(25−27) and communication
theories,(29,32,33) can be especially helpful. Diffu-
sion of innovations defines an innovation as an
idea, practice, or object perceived as new, and dif-
fusion as “the process by which an innovation is
communicated through certain channels over time
among members of the a social system” to max-
imize program reach.(27) Diffusion happens in a
sequence of five stages—knowledge, persuasion, de-
cision, implementation, and confirmation—and can
occur over interpersonal or mass media communi-
cation channels or mediums. Alternatively, commu-
nication theory examines “who says what in which
channel to whom and with what effects?”(32) Com-
munication frameworks highlight the importance of
information source, message, and channel, and how
exposure to messages can affect behavior. In gen-
eral terms, risk communication is a specialized sub-
area within communication theory that has been de-
fined as the “purposeful exchange of information
about health or environmental risks between inter-
ested parties.”(34) It typically involves transmitting in-
formation about the level and significance of risks as
well as decisions, actions, or policies to manage them.

Diffusion of innovations and communication
theories can help guide information campaigns to
motivate preparedness because they can inform cam-
paign structure and help explain the process through
which people receive and then respond to informa-
tion by taking action. In addition, the social diffusion
orientation implicit in both theories incorporates
constructs from individual-level models as mediat-
ing variables.(29) Hence, these frameworks are ide-
ally suited to guide “intervention-focused” research
since they provide a perspective that informs concep-
tualizing the elements of public education campaigns
about disaster preparedness that can be studied.

Although some have linked the first structured
risk analysis to the Babylonians in 3200 BC,(35) the
term “risk communication” became an established
presence in the academic and policy literature in
1986.(14,36) The “professionalization of risk” has been
traced to three developments: (1) the rise of the mod-
ern state in the late 18th century, (2) the develop-
ment of public health institutions in the 20th century,
and (3) decision analysis, which emerged and was re-

fined between the 1940s and late 1960s.(14) When the
Environmental Policy and the Occupational Health
and Safety Acts were passed in 1969 and 1970, and
the Office of Technology Assessment was created in
1972, the institutionalization of risk analysis in the
United States was complete. The need for defensible
risk assessments increased, as did graduate course-
work emphasizing decision analysis. Research focus-
ing on risk perception cognitions and risk behavior in
psychology, and on societal protective behaviors in
sociology, ensued. Thus far, however, despite a large
literature, risk communication research has yielded
few definitive empirical results.(37) The theoretical
challenges we face today are similar to those we faced
in the 1980s: we must bring existing empirically vali-
dated theory from the social and behavioral sciences
to bear on the demand for increased public prepared-
ness to produce an evidence-based approach.(2,12,38)

What is of critical importance to the nation,
though absent, is an empirically validated model of
actionable risk communication—one that facilitates
action by the general public—that can frame edu-
cation campaigns for public preparedness. A model
that draws on existing theory and focuses on those
parameters that can be directly manipulated by pub-
lic education campaigns would be useful in guiding
future efforts to educate the general public about
preparing for disasters and holds the potential to be
more effective than the well intended but all too of-
ten unempirical bases for such efforts.(2) It is our pur-
pose to build and test such a model.

1.3. An Actionable Risk Communication Model

Social science research into how communicating
risk information to the public to motivate household
preparedness action-taking began almost 40 years
ago. Initial research was conducted on a range of
hazard types, for example, tsunamis,(39) floods,(40)

and hurricanes.(41) However, most research exam-
ined the public information-to-action linkage for
earthquakes;(42,43) and was conducted in a variety
of contexts that included after-quakes;(44) after pre-
dictions of “pending” earthquakes;(45,46) and during
more “general times” when no event had occurred
or had been predicted.(44) Not surprisingly, most of
this research was conducted in California, it var-
ied by community type, and included rural com-
munities(47) as well as large urban centers.(43−45,48)

Inquiry into how information motivates household
preparedness action-taking for terrorism has only re-
cently begun.(49)
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Regardless of hazard type, the key question that
underlies both theory and practice is behavioral:
What can public information best say and how can it
best be made available to reach, teach, and motivate
people to prepare for future disasters that most think
will not really happen, and, if they do, they think
will happen to other people and not them? Many
believe they are not at risk of high-consequence,
low-probability events, and perceptions of being safe
are reinforced every day a disaster does not oc-
cur. Perceptions of “being safe” change to those of
“being at risk” immediately after the occurrence of
a community-wide disaster. In fact, historical evi-
dence suggests that experiencing a disaster may be
the strongest public motivator to prepare, albeit af-
ter the event. The phenomenon has been popular-
ized by practitioners as “the window of opportunity.”
However, the window quickly closes as the effect of
experiencing an event on motivating preparedness
declines as time passes, and perceptions of safety re-
emerge and rise back to preevent levels, typically
within a two-year period.(50−52)

To inform the use of public information, the
communication and diffusion of innovations theoret-
ical frameworks combined with a review of empirical
findings identified seven pertinent constructs to in-
clude in a model predicting household preparedness
action as a result of public education campaigns.

1.3.1. Content of Preparedness Information Received

A fundamental tenet of general communication
theory is that information received is a key motiva-
tor of future action.(53) The research record provides
clear findings on the role of communication in moti-
vating public preparedness in the absence of actual
disasters and has identified information received as a
strong motivator of household preparedness action-
taking. Information provides the strongest motiva-
tion to those who receive it if its content is focused
on providing specific guidance about what actions to
take,(44,45,54−57) and if it explains how those actions
cut future losses.(58)

1.3.2. Density of Preparedness Information Received

Diffusion of innovations(25,27,28) and communi-
cation(29) theories both assert that noncontent at-
tributes of “information received” also are impor-
tant. According to both frameworks, the degree
to which information is available across different
sources and channels influences the likelihood of fu-

ture action-taking. Empirical studies have shown that
to be effective, preparedness information must: come
from multiple sources,(47,59) be communicated over
multiple channels of communication,(60−62) and be
frequently repeated.(44,63−65)

1.3.3. Consistency of Information Received

Prior research(45,47,66) has also clearly con-
cluded that a third exogenous information variable—
consistency across different messages including those
from different sources and over time—is an impor-
tant predictor of preparedness action-taking. Stated
simply, conflicting information creates confusion
among those who receive it and constrains action-
taking. In diffusion of innovations theory, dissonance
occurs when the adoption of an innovation is ques-
tioned or there is conflicting information, resulting
in the innovation being discontinued or rejected.(27)

The importance of information consistency is implicit
in the communication theory framework.(29)

1.3.4. Preparedness Action Information Observed

A fourth information factor is “information ob-
served” or cues such as seeing other people get-
ting ready.(45−47,67) The impact of “seeing” others,
especially close acquaintances, prepare is generally
a stronger motivator for preparedness and mitiga-
tion action-taking than reading or hearing about the
need to take actions. Diffusion of innovations theory
holds that if the results of adoption of an innovation
are observable, the innovation is more likely to be
adopted.(27)

1.3.5. Knowledge of Preparedness Actions

Communication and diffusion of innovations
theories alike note the necessary role of knowledge
in driving future actions.(25,28,29) Thus, knowledge
is a precursor to taking action to prepare for fu-
ture disasters(68) and has been correlated with both
intention to perform preparedness actions and self-
reported preparedness behavior.(69) Persuasive com-
munication takes aim at knowledge to influence atti-
tudes toward adopting preparedness behaviors.(70)

1.3.6. Perceived Effectiveness of Preparedness
Actions

The perceived effectiveness of recommended
preparedness actions also influences behavior.
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Diffusion of innovations theory asserts that innova-
tions that either accomplish something desired by
filling a void where no alternative exists or by doing
so more effectively are more likely to be adopted
because of their “relative advantage.”(27,28) People
who think preparedness measures are useful(71) or
will protect people or property effectively(69,72,73) are
more likely to adopt them. For example, mathemati-
cal models have shown that household preparedness
actions for earthquakes are more highly correlated
with the perceived effectiveness of those actions
than with perceived risk.(74)

1.3.7. Milling About Preparedness Actions

In the diffusion framework, “confirmation” is
a process by which individuals seek to affirm their
decision to adopt an innovation.(27) According to
communication theory, after information has been
disseminated at the macro level, interpersonal com-
munication at the micro level can influence whether
or not individuals adopt a recommended action.(29)

The literature clearly documents that preparedness
is the consequence of information that first motivates
people to engage in searching behavior or “milling”
in their environment and interacting with others to
affirm the appropriateness of taking preparatory be-
havior.(45,47,75,76) Perhaps this is because information
seeking allows people to have a sense of control of
their own response to risk communications and to
perceive their actions as self-driven.

1.4. Synthesized Model

The model we assembled to represent a the-
ory of communicating actionable risk proposes that:
(1) knowledge is a function of information content,
information density, information consistency, and
information observed (cues); (2) perceived effec-
tiveness of preparedness actions is a function
of information content, information density, in-
formation consistency, information observed, and
knowledge; (3) milling is a function of infor-
mation content, information density, information
consistency, information observed, knowledge, and
perceived effectiveness; and (4) taking preparedness
actions is a function of information content, infor-
mation density, information consistency, information
observed, knowledge, perceived effectiveness, and
milling.

1.5. Estimated Model

The model we estimated—in its saturated
form—is presented in Fig. 1. It excluded the variable

of information consistency across messages received
because this variable’s impact was reduced to nonsta-
tistically significant levels when included in early esti-
mations of the model; including it would have biased
other estimates. Variables in the model were ordered
as described above and presented in Fig. 1 for the fol-
lowing reasons. First, we considered the three infor-
mation variables exogenous because our purpose was
to explore their influence on preparedness actions
taken. Second, we positioned preparedness actions
taken as the endogenous variable in the model be-
cause it is the behavior we wished to explain. Third,
we positioned milling immediately prior to prepared-
ness actions taken because there is clear evidence for
this in the literature as documented in three sepa-
rate communities.(61) Fourth, we positioned knowl-
edge of preparedness actions immediately after the
three information variables and prior to any other
mediating variables in the saturated model because
perceived effectiveness of preparedness actions can-
not logically precede knowledge of those prepared-
ness actions. Finally, we included every possible me-
diating relationship in the saturated model before we
estimated it (Fig. 1).

2. METHOD

2.1. Sample

The sample used in this research was sta-
tistically representative of the population of the
continental United States. It was stratified into:
(1) high terrorism visibility areas (Washington, D.C.
including the District of Columbia, Arlington, Fair-
fax, Prince William, Loudoun, Montgomery, and
Prince George’s counties; Los Angeles County; and
New York City, consisting of the Bronx, Brooklyn,
Manhattan, Queens, and Staten Island, which were
oversampled; and (2) lower terrorism visibility areas
defined as the rest of the continental United States.
To account for the differential selection probabili-
ties associated with the sample design, the sample
was weighted using dual-frame methods calculating
sampling weights that are inversely proportional to
selection probabilities and scaled to sum to the sam-
ple size, 3,300. To bring the distributions of key de-
mographic characteristics into conformance with na-
tional population totals, the sample weights were
then “raked” using WesVar software(59) so that the
weighted demographics matched population control
values and to help mitigate potential biases associ-
ated with undercoverage of populations that use cel-
lular telephones exclusively.(60−66)
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Fig. 1. Theoretically derived model of
actionable risk communication and its
effect on proactive risk reduction
behavior.

Respondents for whom data were missing on in-
come (n = 180), age (n = 57), race/ethnicity (n =
119), years of schooling (n = 10), birthplace (n =
9), or any of the model variables (n = 218) were
deleted listwise from the sample leaving no cases in
the analytical sample that have missing data on any of
the variables analyzed, including the items compos-
ing indexes. The unweighted sample includes 2,772;
the weighted sample represents 2,811. Table I shows
how the sample, weighted and unweighted, com-
pared with U.S. Census Projections for 2007. Of par-
ticular note is the fact that the percent of respondents
living in the high visibility areas of Washington, D.C.,
New York City, and Los Angeles County dropped
from 6% to 12% in the unweighted sample to only 1–
3% in the weighted sample, which is close to the U.S.
Census projections of 1.4–2.9% for 2007. Race/ethnic
distributions were comparable to 2007 projections
in both the weighted and unweighted sample, but
persons under 45 years, those with no more than a
high school education, and those with lower house-
hold incomes were underrepresented in the un-
weighted sample. Women were overrepresented re-
gardless of whether the sample was weighted or
unweighted.

2.2. Questionnaire Construction, Pretesting, and
Data Collection

The questionnaire was constructed, seven
pretests were conducted with project employees
and their acquaintances, followed by revisions. To

finalize the questionnaire, 20 more pretests were
conducted in three iterations with individuals drawn
from the high terrorism visibility stratum, and the
finalized questionnaire was translated to Span-
ish. Interviewers received project-specific training
including study objectives, probing techniques, item-
by-item review, and “mock” interviews. Random
silent monitoring of no less than 7% of interviews
was conducted. Supervision allowed for review of
interviewer screens and interviewer/respondent
conversation and for staff training focused on issues
identified during monitoring.

Data were collected over the course of 10 months
(April 13, 2007 to February 13, 2008) using com-
puter assisted telephone interviewing (CATI) meth-
ods, in English or Spanish at the request of the re-
spondent. Participants were offered their choice of
a gift card or donation in their name ($20) to one
of three charities. Up to 11 call attempts on differ-
ent days at different times were made. Interviews
were conducted with an adult resident, selected using
the “last birthday” method, in 3,300 households.(77)

The response rate was 35%, calculated as the ratio
of unweighted completion cases to estimated eligible
cases.(78)

2.3. Measurement and Scaling

Answers to multiple questions were combined
to create indices using exploratory and confirmatory
factor analysis and tested using Cronbach’s alpha.(79)
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Table I. Sample Description (Unweighted, Weighted, and Census Data)

Unweighted Samplea (%) Weighted Sampleb (%) U.S. Census Projections for 2007a (%)

Geographic area
Washington, D.C. 6.1 1.1 1.4
New York City 11.1 2.6 2.7
Los Angeles County 12.7 3.1 2.9
Rest of the U.S. 70.1 93.2 93.0
Nationality (U.S.) 85.9 88.5 84.6

Race/ethnicity
Asian American/Pacific Islander 3.6 4.5 3.8
Black/African American 10.7 12.1 11.1
Hispanic 13.1 11.1 10.8
White/other 72.6 72.3 73.7
Gender (women) 61.5 62.7 50.8

Age (years)
Under 35 19.9 21.4 21.0
35–44 19.4 21.8 20.7
45–54 22.6 21.4 21.6
55–64 19.4 16.5 16.4
65 and older 18.7 18.9 20.4

Education level
Less than high school 9.4 9.5 14.2
High school graduate 25.5 31.6 28.2
Some college education 24.2 22.1 28.8
College graduate 40.9 36.8 28.8

Household income (dollars)
<15k 10.6 12.2 14.8
15k–<25k 9.8 9.6 11.4
25k–<35k 10.8 10.0 11.2
35k–<50k 13.6 17.9 14.8
50k–<75k 18.3 18.2 19.0
75k–<100k 14.0 13.7 11.8
100k – <150k 13.5 12.1 10.9
≥150k 9.4 6.5 7.0

Household with child(ren) <18 (yes) 38.1 38.3 34.6
One-person household (yes) 22.9 33.8 27.3
Single-family unit housing (yes) 66.0 62.9 68.8
Owner-occupied residence (yes) 67.9 67.8 67.3

aThe unweighted analytical sample is the 2,772 of 3,300 respondents for whom complete data on demographic and model variables were
available. N = 300,913,000 for the U.S. Census population projection for 2007. “Other” includes “other racial/ethnic group,” “don’t knows,”
and respondents who refused to give race/ethnicity.
bN = 2,811 for the weighted sample. The weighting was: (1) designed to account for the differential selection probabilities associated with
the sample design (by calculating sampling weights that are inversely proportional to selection probabilities, and scaled to sum to the sample
size, 3,300), and (2) intended to bring the distributions of key demographic characteristics into conformance with national population totals
(using WesVar software from Westat, in Rockville, Maryland, to “rake” the sampling weights so that the weighted demographics matched
population control values). Both individual weights and household weights, with and without raking, were calculated.

Factor analysis in SPSS (Varimax rotation) assessed
whether the items reliably represented a single con-
struct. Scree-plot and eigenvalues size were exam-
ined to determine the maximum number of possi-
ble factors for the potential items. Factor loadings
were assessed, and items that cross-loaded across fac-
tors were dropped. Two factors were extracted from
each measure; one represented “proactive” actions,
the other represented the “avoidance” actions. (This

article focuses on proactive behavior, thus avoidance
actions were not included in the analyses.) Coeffi-
cient alpha values ranged from 0.64 to 0.93. Skew-
ness ranged from –0.57 to 0.91. Kurtosis ranged from
−0.59 to 2.09. The variables in the model were oper-
ationalized as follows.

“Content of Preparedness Information Received”
was measured by asking respondents four questions
using the same item “stem.” Items that compose
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the index include: “Still thinking about informa-
tion that you happened to get and not information
you actively went looking for since September 11,
2001, what kinds of information have you gotten?
Have you gotten information about: (1) Developing
emergency plans (evacuation, meeting places)? (2)
Stockpiling supplies (food, water, antibiotics, etc.)?
(3) Purchasing things to make you safer (gas masks,
duct tape, things to make your house safer, etc.)?
(4) Duplicating important documents (birth certifi-
cate, medication prescriptions, and passports)?” Re-
sponses were recorded as “Yes/No”; an index was
created by summing the “yes” responses, which var-
ied between 0 and 4.

“Density of Preparedness Information Received”
was measured by asking respondents three questions
about sources and three questions about channels of
information. For sources, respondents were asked:
“Please think about information that you have hap-
pened to get about preparing for terrorism or terror-
ist events since September 11, 2001. This does not in-
clude information that you actively went looking for.
Have you heard information about protecting your-
self from terrorism from: (1) Friends or relatives?
(2) Employers? (3) The Department of Homeland
Security?” For channels, respondents were asked:
“How was this information communicated to you?
(4) Did you read it in newspapers? (5) Have you
heard information from TV anchors or reporters
and/or did you see it on television? (6) Did you hear
information from radio hosts or reporters and/or
hear it on the radio?” Answers were recorded as
“Yes/No”; an index was created by summing the
“yes” responses which varied between 0 and 6.

“Preparedness Action Information Observed”
was measured by asking respondents four questions
using the same stem. Items that compose the in-
dex include: “Do you know anyone, not including
yourself, who has: (1) Developed emergency plans
(evacuation, meeting places)? (2) Stockpiled sup-
plies (food, water, antibiotics, etc.)? (3) Purchased
things to make you safer (gas masks, duct tape,
things to make your house safer, etc.)? (4) Dupli-
cated important documents (birth certificate, med-
ication prescriptions, and passports)?” Responses
were recorded as “Yes/No”; an index was created by
summing the “yes” responses, which varied between
0 and 4.

“Knowledge of Preparedness Actions” was mea-
sured by asking respondents eight questions using the
same stem. Items that compose the index include:
“Would you say you know ‘1, nothing’, ‘5, a lot’, or

you may use any number in between? How much
do you know about: (1) What you can do to pre-
pare for terrorist events? (2) Where to get informa-
tion about preparing for terrorist events? (3) What
the government recommends you do to protect your-
self against terrorism or a terrorist attack? (4) What
you can do now to reduce damage from a possible
terrorist event? (5) How to protect yourself in a ter-
rorist attack that used a biological agent? (6) How to
protect yourself in a terrorist attack that used a chem-
ical agent? (7) How to protect yourself in a terrorist
attack that used a radiological agent? (8) How to pro-
tect yourself in a terrorist attack that used an explo-
sive agent?” Index scores, which varied from 1 to 5,
were calculated by summing the answers and calcu-
lating the mean score.

“Perceived Effectiveness of Preparedness Ac-
tions” was measured by asking respondents four
questions using the same stem. Items that com-
pose the index include: “How effective do you think
(1) developing emergency plans (evacuation, meet-
ing places) is for people dealing with terrorism?
Would you say ‘1, not at all effective’, ‘5, ex-
tremely effective’, or you may use any number in be-
tween? (2) Stockpiling supplies (food, water, antibi-
otics, etc.)? (3) Purchasing things to make you safer
(gas masks, duct tape, things to make your house
safer, etc.)? (4) Duplicating important documents
(birth certificate, medication prescriptions, and pass-
ports)?” Index scores, which varied from 1 to 5, were
calculated by summing the answers and calculating
the mean score.

“Milling About Preparedness Actions” was mea-
sured by asking respondents five questions. First:
“Now I want to know if you have actively looked
for information about preparing for a future terror-
ist act. After the initial response to September 11,
2001 was over, how frequently did you try to get in-
formation about terrorism: At least daily? At least
weekly? At least once a month? At least once a
year? Never?” Responses were recoded to indicate
whether the respondent had actively sought infor-
mation. Individuals who responded “never” were re-
coded as “no”; those who responded otherwise were
recoded as “yes.” Second, respondents were asked:
“Did you actually get any information?” Third: “Did
you understand the information you got?” Fourth:
“Did you think about the information you got?”
Fifth: “Did you discuss the information that you got
with other people?” Responses to items 2 through 5
were recorded as “Yes/No.” An index of 0–5 was cre-
ated by summing “yes” answers.
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“Preparedness Actions Taken” was measured by
asking respondents four questions using the same
item stem. Items include: “Have you: (1) Developed
emergency plans (evacuation, meeting places)? (2)
Stockpiled supplies (food, water, antibiotics, etc.)?
(3) Purchased things to make you safer (gas masks,
duct tape, things to make your house safer, etc.)?
(4) Duplicated important documents (birth cer-
tificate, medication prescriptions, and passports)?”
Responses were recorded as “Yes/No”; an index
varying from 0 to 4 was created by summing the “yes”
responses. Additionally, respondents were asked
why they took each preparedness action (because of
terrorism, natural disasters, and/or other reasons).
The index used in this analysis includes actions taken
for any reason.

2.4. Analytical Strategy

The model was tested using path analysis on raw
weighted data using the EQS structural equation pro-
gram (version 6.1) and the robust maximum likeli-
hood (MLR) method of estimation to adjust for non-
normality. Because the derived model was saturated,
the model was trimmed by excluding nonsignificant
relationships and then reestimated, including covari-
ance estimates between exogenous variables. Anal-
yses were conducted with both weighted and un-
weighted samples to assess for potential inflation of
error variances.(80) Findings for the two samples did
not differ, suggesting that the use of weights did not
attenuate results. Main results are reported using the
weighted sample to represent the U.S. population

as a whole except in the case of subsample analy-
ses. Weights were not applied when we repeated the
analysis by strata (geographic area and race/ethnic
group).

The model was assessed for multicolinearity,
nonlinearity, and heteroscedasticity to determine if
basic regression assumptions could be met so that es-
timated model parameters would be unbiased.(81) It
was determined that these assumptions were met.

3. RESULTS

The trimmed model that was estimated, exclud-
ing nonstatistically significant relationships, is pre-
sented in Fig. 2. Model fit indices (Satorra-Bentler
scaled χ2 = 8.58, df = 4, p = 0.07; comparative
fit index (CFI) = 0.998; root mean-square error of
approximation (RMSEA) = 0.020, 90% CI: 0.000–
0.039) indicated adequate fit for this model.(82−84)

The estimated model parameters—path coefficients
or betas (βs) and explained variances (R2) for each
equation estimated—are included. Descriptive statis-
tics for model variables are presented in Table II.
Finally, the zero-order correlation matrix for model
variables is presented in Table III. Explained vari-
ances for each were 22% for knowledge, 6% for
perceived effectiveness, 27% for milling, and 38% for
preparedness action-taking.

3.1. The Effects of Preparedness
Information Observed

The single strongest predictor of all in mo-
tivating household preparedness in America was

Fig. 2. Final estimated model. The
weighted sample represents 2,811
individuals. Robust maximum likelihood
estimation. Satorra-Bentler χ2 = 8.58, df
= 4, p = 0.07; comparative fit index (CFI)
= 0.998; root mean-square error of
approximation (RMSEA) = 0.020 (90%
confidence interval for RMSEA =
0.000–0.039). Coefficients significant for
all paths, p < 0.001; R2 significant for all
equations, p < 0.001. Standard errors for
these relationships ranged from 0.01 to
0.06.
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Table II. Descriptive Statistics (Weighted Sample)a

Variable Mean SD No. of Items α

Information Content
(Sum, 0–4)b

2.0 1.4 4 0.72

Information Density
(Sum, 0–6)b

3.2 1.8 3 0.73

Information Observed
(Sum, 0–4)b

1.3 1.3 4 0.65

Knowledge (Mean,
1–5)c

2.4 1.0 8 0.92

Perceived Effectiveness
(Mean, 1–5)c

3.3 1.0 4 0.75

Milling (Sum, 0–5)b 3.0 2.2 5 0.93
Proactive Risk

Reduction (Sum,
0–4)b

1.2 1.3 4 0.64

aThe weighted sample represents 2,811 individuals.
bResponse format is “yes/no”; the percentage of “yes” responses
is reported. Index scores were created by summing the number
“yes” responses.
cResponse format is a 5-point scale where 1 = “nothing” and
5 = “a lot” for knowledge, and 1 = “not at all effective” and
5 = “extremely effective” for perceived effectiveness.

preparedness actions observed. Its direct effect on
preparedness actions taken was β = 0.33. Prepared-
ness actions observed also had a relatively strong
indirect effect on preparedness actions by increas-
ing perceived effectiveness (β = 0.18), which, in
turn, also predicted preparedness actions taken (β
= 0.18). Moreover, this key role of preparedness in-
formation observed remained essentially the same
when we conducted the same analyses on subsam-
ples in the data set. This suggests—even though we
have no statistical basis for generalizing to subsam-
ple populations—that this key path may apply to ev-
eryone (i.e., the different racial and ethnic minori-
ties we examined) and everywhere (i.e., the differ-
ent specific locations that we examined) in Amer-
ica. Preparedness actions observed had a relatively

weaker, but statistically significant, effect on increas-
ing knowledge about preparedness action to take
(β = 0.10).

3.2. The Effects of Preparedness
Information Received

As was the case with information observed, in-
formation received had both direct and indirect ef-
fects on motivating preparedness action-taking. In-
formation received in terms of both content (β =
0.22) and density (β = 0.27) increased the knowl-
edge that people have about the range of prepared-
ness actions available to them to take, which, in turn,
motivated (β = 0.14) taking preparedness actions.
Moreover, content of preparedness information re-
ceived (β = 0.17) also directly predicted household
preparedness action-taking. Once again, an inspec-
tion of subsample estimates suggested that the key
role of preparedness information received remained
in place for the racial and ethnic minorities examined
and also in the different geographical locations ex-
amined. Information content had a relatively weaker,
but statistically significant, effect on perceived effec-
tiveness of actions taken (β = 0.12), which in turn
impacted preparedness action-taking as discussed.

3.3. The Mediating and Direct Effects of Milling

All remaining relationships in the model involve
the many mediating and direct effect of milling on
motivating preparedness action-taking. Four factors
impacted milling: information content (β = 0.14), in-
formation density (β = 0.22), information observed
(β = 0.08), and knowledge (β = 0.24). The subse-
quent direct effect of milling on preparedness actions
actually taken was relatively weaker (β = 0.09).

Table III. Zero-Order Correlations (Weighted Sample)a

Model Variables X1 X2 X3 X4 X5 X6 X7

X1 Content of preparedness information received 1.00
X2 Density of preparedness information received 0.47∗ 1.00
X3 Preparedness action information observed 0.42∗ 0.36∗ 1.00
X4 Knowledge of preparedness actions 0.38∗ 0.41∗ 0.29∗ 1.00
X5 Perceived effectiveness of preparedness actions 0.19∗ 0.12∗ 0.23∗ 0.10∗ 1.00
X6 Milling about preparedness actions 0.37∗ 0.42∗ 0.29∗ 0.41∗ 0.10∗ 1.00
X7 Preparedness actions taken 0.43∗ 0.31∗ 0.51∗ 0.35∗ 0.31∗ 0.32∗ 1.00

aThe weighted sample represents 2,811 individuals.
∗p < 0.001.
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4. DISCUSSION

The estimated parameters of the model (see
Fig. 2) reveal the relative success of the model at
explaining preparedness knowledge, perceived ef-
fectiveness of preparedness actions, milling to dis-
cuss preparedness, and the ultimate endogenous vari-
able of preparedness action-taking. Findings from
the analysis confirm previous research and support
communicating actionable risk in order to moti-
vate household preparedness action-taking for high-
consequence, low-probability terrorist, natural, and
other hazard events. An inspection of the estimated
model for the paths of greatest influence on moti-
vating household preparedness actions reveals sup-
port for communicating actionable risk information
in both theory and practice.

Stated simply, our findings indicate that house-
holds in America are most likely to take steps to
prepare themselves if they observe the prepara-
tions taken by others, and these observations im-
pact preparedness action-taking both directly, and
also by leading observers to think the actions they
are observing are effective because others have per-
formed them. This set of causal paths suggests a more
simple explanation than previously imagined, con-
sistent with a diffusion of innovations explanation
for how American households can be motivated to
prepare.(25,26)

Our findings further indicate that information
received from preparedness information providers
also motivates American households to take ac-
tions to prepare both directly and indirectly, through
knowledge—a finding that is consistent with both
diffusion of innovations and communication theo-
ries.(25,26,29) This second key causal sequence reveals
that providing preparedness information works if
that information is actionable and is dense (from mul-
tiple sources and communicated over multiple chan-
nels).

4.1. The Case for Communicating Actionable Risk

We have presented what we conclude to be
clear evidence for the practice of communicating ac-
tionable risk. The basic tenets of this perspective
draw on both diffusion of innovations and commu-
nication theories, and they follow. First, people are
strongly motivated to take action about risk when
presented with information about the actions they
could take. Second, actionable information takes two
forms. These are information they obtain by observ-

ing others take actions to prepare, and verbal and
written information they receive that describes those
preparedness actions. Third, the former works to
motivate preparedness in and of itself, but also by
leading observers to conclude that preparedness ac-
tions are effective because others are taking them.
Fourth, the latter works to motivate preparedness in
and of itself, but also by working through increas-
ing knowledge about what actions could actually be
taken. Last, and perhaps most important, the em-
phasis of this perspective is to communicate actions
rather than risk. The former would have people in-
fer the potential for decreased personal disaster con-
sequences in their future, whereas the latter would
have people infer that preparedness actions are war-
ranted. Communicating preparedness actions to mo-
tivate people to act is more direct than communicat-
ing risk and hoping that people will infer that they
should take actions, and then, based on their infer-
ences, act. This is a substantial departure from theo-
retical perspectives and program practices that seek
primarily to communicate risk so that people might,
then, infer that action-taking is warranted.

4.2. Contributions to Research and Theory

This research contributes in two ways to the ac-
cumulating body of research knowledge and the-
ory on how public educational information motivates
household preparedness behavior.

Our findings elevate the ability to generalize
findings from other research on motivating house-
hold preparedness actions in two ways. This study
was based on a statistically representative sample of
all the households in the continental United States,
and it confirmed many findings provided by previous
studies that were performed on small populations in
different and unique parts of the country. Examples
include demonstrating the clear link between infor-
mation factors such as density, content, and cues with
preparedness action-taking. Our duplication of oth-
ers’ discoveries(42,44,46,85) affirms and lends enhanced
external validity to their conclusions. Moreover, find-
ings suggest that the communicating actionable risk
model generalizes to different hazard types because:
(1) we studied preparedness for any reason, and
(2) our findings replicate those from prior hazard-
specific research (e.g., earthquakes, floods, etc.).

Additionally, this research clearly identified gen-
eral social processes that convert received prepared-
ness information into actual household prepared-
ness actions. These processes can be described as
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follows. Actionable risk information received (den-
sity and content) and actionable risk information
seen (cues) about preparedness actions are the key
factors that motivate people to prepare. These fac-
tors have “direct” effects on increasing household
preparedness that can be described as follows: the
more people hear, read, and see about getting ready,
the more they do to get ready. These same informa-
tion factors also “indirectly” affect household pre-
paredness through the now identified processes of
increasing people’s knowledge, the perceived ef-
fectiveness or efficacy of the preparedness actions
they are considering, and by increasing discussions
(milling) with others and seeking more information
about preparedness actions before actually taking
action. These intervening factors (knowledge, per-
ceived effectiveness, and milling), in turn, also in-
crease preparedness action-taking. In short, we have
identified the processes by which public prepared-
ness information is converted into public prepared-
ness actions. These findings lend strong support for
the utility of diffusion of innovations and commu-
nication theories for guiding public education cam-
paigns designed to motivate individual and house-
hold preparedness for terrorism and other disasters.

4.3. Contributions to Practice

These conclusions are very good news. In the ab-
sence of an actual disaster (which is the strongest
way, albeit ex post facto, to get people’s attention and
motivate preparedness actions), all three of the ma-
jor information determinants of household prepared-
ness are “pliable.” Policies and programs can now
confidently be developed that increase the substance
and form of information dissemination in ways that
will increase public preparedness action-taking. Our
results are simple, but far-reaching. When the basic
findings are examined, they seem intuitively obvious,
and yet public education campaigns and other pro-
grams are typically not designed with these principles
in mind. Our study yielded three key findings that can
guide future practice.

First, our findings suggest that the strongest mo-
tivator of taking preparedness actions is when aver-
age people share what they have done to prepare
with other individuals who have not done much.
Thus, the most powerful preparedness spokesper-
sons are not government agencies or nongovernment
organizations (NGOs), but instead members of the
public who have already prepared. This suggests that
a key target group for preparedness information is

not people who have not prepared, but people who
already have; preparedness programs need to expand
their current practice and entice such individuals to
share what they have done with others.

Second, the findings suggest that programs to in-
crease public preparedness should emphasize the ac-
tions people should take to become better prepared
rather than the physical impacts of disasters, the sci-
ence behind those impacts, and the magnitude of
negative consequences that may ensue. Thus, public
education campaigns and other programs should tell
people about the preparedness behaviors they should
take, how to take them, and how they can benefit
from taking such actions. This means explaining how
each action can cut future losses in the event of dis-
aster.

Third, these findings indicate the importance of
distributing dense information. Information is dense
if information disseminators (all the information-
providing partners) distribute consistent information
over many different public communication channels,
over time, and for the long-haul. Dense information
is how programs can reach people through the back-
ground noise of everyday life. Some fear that the
public will “tune out” repetitive messages. Our find-
ings suggest the opposite; repetition is essentially the
only way to help people “tune in.”

4.4. Limitations

Ours was a large and complex research project.
We invested most of the space on the questionnaire
to measure many explanatory variables found in
the published record across different disciplines that
might bear on predicting household preparedness
action-taking. Although we measured a wide range
of actions that comprise the dependent variable of
household preparedness, we were not able to mea-
sure those actions in full depth. Additionally, many
other alternative explanations exist in the published
record regarding factors that impact household pre-
paredness action-taking (see Section 4.5). Our focus
here was to develop and validate an information-to-
action model, but this model has yet to be elaborated
in terms of other factors that also influence house-
hold preparedness.

4.5. Future Research

We have several recommendations regarding
future research. First, the model we tested should
be validated on another sample. Second, future
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research should expend much more questionnaire
space than we did to measure in greater depth the
range of specific actions that comprise the endoge-
nous variable of household preparedness. Third,
other research is needed to illustrate the impact of
competing independent variable sets for household
preparedness action-taking on the key variables, re-
lationships, and social processes in the information-
to-action model here reported. Alternative
explanation variable sets include: (1) demographic
factors,(44,68,69,86) (2) risk perception,(49,69,87−89) (3)
perceptions about government and agencies,(36,90−93)

(4) past experience,(68,94−97) and more. Fourth, an
economic examination of the benefit-cost ratio of
providing information to the public about prepared-
ness actions is warranted. Fifth, research is needed
to explore the milling construct in more depth and in
new ways in light of the role that social media now
plays as people seek and transmit information elec-
tronically. Understanding the process of electronic
milling, or “eMilling,” will greatly inform actionable
risk communication as we have described it here. Fi-
nally, prior research(45,47,66) clearly concludes that a
fourth exogenous information variable—information
consistency across different messages—is an impor-
tant predictor of preparedness action-taking. Even
though we were not able to support this observation
in this data set, we are uncomfortable suggesting that
information consistency be excluded from either the-
ory or practice based on our findings. We measured
it with a single question while all other constructs
were measured with multiple items. Future research
should seek to demonstrate the role of information
consistency in context of the variables we have re-
ported as central to actionable risk communication.
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