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Abstract

Our objective was to inform state and community interventions focused on increasing household
preparedness by examining the association between self-reported possession of household disaster
preparedness items (ie, a 3-day supply of food and water, a written evacuation plan, and a working
radio and flashlight) and perceptions of household preparedness on a 3-point scale from “well
prepared” to “not at all prepared.” Data were analyzed from 14 states participating in a large state-
based telephone survey: the 2006-2010 Behavioral Risk Factor Surveillance System (BRFSS) (n=
104,654). Only 25.3% of the population felt they were well prepared, and only 12.3% had all 5 of
the recommended items. Fewer than half the households surveyed had 4 or more of the
recommended preparedness items (34.1%). Respondents were more likely to report their
households were well prepared as the number of preparedness items possessed by their household
increased. Risk factors for having no preparedness items were: younger age, being female, lower
levels of education, and requesting the survey to be conducted in Spanish. To increase household
disaster preparedness, more community-based preparedness education campaigns targeting
vulnerable populations, such as those with limited English abilities and lower reading levels, are
needed.

Vulnerable households are more likely to experience negative consequences in disasters.1-6

Vulnerability is defined as an inability to cope with and recover from the impact of disasters

due to physical, psychological, social, or economic susceptibility.3: "~ Socioeconomic
differences, such as low income, little education, and language barriers, as well as
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preferences for sources of preparedness information (eg, in-person communication rather
than internet searches) have been noted as significant risk factors that contribute to increased
vulnerability in certain populations during and after disasters.5-11 When individuals adopt
the protective behaviors associated with preparing for disasters, they increase their ability to
be self-sufficient and decrease their vulnerability to adverse conditions for the duration of
the disaster,10.12.13

Communities that are affected by disasters often experience a disruption of essential services
such as public health, medical, and transportation.3=> Frequently, due to the disruption of
these services, people are required to be self-sufficient for at least 3 days after the initial
impact of a disaster.519 Individual or household preparedness measures—including having a
3-day supply of food and water, a battery-powered radio, and a flashlight and having a
household emergency plan—are behaviors that are thought to improve an affected
population’s ability to cope with the disruption of services and mitigate the number of
people who might overwhelm emergency and healthcare systems.6:10.13-16 pegple who are
prepared decrease the burden on the emergency response system, allowing first responders
and medical professionals to provide services to the more vulnerable and less resilient
populations,® thus adding to the overall resilience of communities.%17

Individual or household preparedness behaviors are thought to be influenced by many
factors, such as prior disaster experience and risk perception, economic and demographic
characteristics, social cohesion, and health conditions, although results have not been
consistent across studies.®10:18-20 For example, some preparedness behaviors have been
found to increase in certain populations after they experience disasters2122 but not in others.
21,2324 1n some studies, Hispanic people have been found to be more prepared than non-
Hispanic people,2° while other studies have found them to be less prepared.19:20 Potential
causes of the study variations could be the use of different metrics to assess preparedness
behaviors, the different types of disasters experienced, and the different populations affected.
6.10.16 Conversely, other characteristics, such as age, sex, race, income, and education, tend
to consistently emerge as predictors of individual or household preparedness.?:6:19.20,22,25-27
Un-fortunately, current information on the predictors of individual preparedness behaviors is
limited and centers mostly on basic demographics and risk perception.6:8.10.16.28,29

While easily conflated, preparedness perception is different from risk perception.
10,20,22,24.30 pjsk perception refers to an individual’s evaluation of his or her vulnerability to
arisk,31 whereas preparedness perception refers to an individual’s judgment about his or her
readiness to withstand or respond to a potential risk.10:20.22 |n general, the study of risk
perception explores a range of constructs from cognitive to affective, their relationship
between demographic and social characteristics, and behavior associated with various risks.
32-34 preparedness perception often focuses on an appraisal of one’s resources in relation to
one’s susceptibility to a risk.6:10:22.24.35

To help inform state and community interventions focused on increasing household
preparedness, we estimated recent household preparedness levels of 5 preparedness items—
3-day supply of food and water, written evacuation plan, and a working radio and flashlight
—and examined the association between the self-reported household possession of
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preparedness items, the individual’s preparedness perception on a 3-point scale from “well
prepared” to “not at all prepared,” and sociodemographic characteristics using data collected
from select states from 2006 to 2010 in the Behavioral Risk Factor Surveillance Survey
(BRFSS) (available at http://www.cdc.gov/brfss/annual_data/annual_data.htm).

The BRFSS is a state-based surveillance system, operated by state health departments in
collaboration with the Centers for Disease Control and Prevention (CDC). The objective of
the BRFSS is to collect uniform, state-specific data on preventive health practices and risk
behaviors that are linked to chronic diseases, injuries, and preventable infectious diseases in
the adult population.38 Trained interviewers collect data from a standardized questionnaire
on a monthly basis using an independent probability sample of households with landline
telephones in the noninstitutionalized US adult population. Potential study participants are
informed prior to the interview that the survey is being conducted by the health department,
with the purpose of the study being to “gather information about the health of the state’s
residents.” The BRFSS questionnaire consists of 3 parts: (1) core questions asked in all 50
states, the District of Columbia, Puerto Rico, Guam, and the US Virgin Islands; (2)
supplemental modules, which are a series of questions on specific topics (eg, adult asthma
history, intimate partner violence, mental health) that a state can choose to include in their
survey; and (3) questions added by the states individually. All BRFSS questionnaires, data,
and reports are available at http://www.cdc.gov/brfss/.

General Preparedness Module Questions

The General Preparedness module was included in the BRFSS in select states from 2006 to
2010. Preparedness data were available for Connecticut, Montana, Nevada, and Tennessee in
2006; Delaware, Louisiana, Maryland, Nebraska, and New Hampshire in 2007; Georgia,
Montana, Nebraska, New York, and Pennsylvania in 2008; Mississippi in 2009; and
Montana and North Carolina in 2010 (7= 104,654). The General Preparedness module
begins by stating to respondents:

The next series of questions asks about how prepared you are for a large-scale
disaster or emergency. By large-scale disaster or emergency, we mean any event
that leaves you isolated in your home or displaces you from your home for at least
3 days. This might include natural disasters such as hurricanes, tornados, floods,
and ice storms, or man-made disasters such as explosions, terrorist events, or
blackouts.

To assess the presence of preparedness items in the household, respondents were asked the
following 5 questions:

1 “Does your household have a 3-day supply of nonperishable food for everyone
who lives there? By nonperishable we mean food that does not require
refrigeration or cooking.”

2. “Does your household have a 3-day supply of water for everyone who lives
there? A 3-day supply of water is 1 gallon of water per person per day.”
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3. “Does your household have a written evacuation plan for how you will leave
your home in case of a large-scale disaster or emergency that requires
evacuation?”

4, “Does your household have a working battery-operated radio and working
batteries for use if the electricity is out?”

5. “Does your household have a working flashlight and working batteries for use if
the electricity is out?”

Perceived household preparedness was assessed by asking the respondent, “How well
prepared do you feel your household is to handle a large-scale disaster or emergency? Would
you say, well prepared, somewhat prepared, not prepared at all?”

Statistical Analysis

Results

We first examined individual items, total number of items, and perceived level of
preparedness by selected sociodemographic characteristics. Then we conducted logistic
regression analysis to examine the relationship between perception of household
preparedness and each of the individual household preparedness items. Finally, we examined
perception of preparedness by total number of items possessed.

Sociodemographic characteristics of interest included age in years (18-24, 25-44, 45-54,
55+), gender, race/ethnicity (white non-Hispanic [W-NH], black non-Hispanic [B-NH],
Hispanic, other non-Hispanic [O-NH]), education (less than high school, high school
graduate, some college, college or more), and language used to conduct the survey (English,
Spanish). All analyses were weighted to account for the complex survey design, resulting in
weighted percentages, confidence intervals, and adjusted odds ratios (AOR). Significance
was assessed using an alpha level of 0.05. All analyses were conducted using SAS-callable
SUDAAN (Research Triangle, release 9.2, Research Triangle Park, NC; 2008).

Study Characteristics

Among the 104,654 (weighted sample size: 64,244,421) participants aged 18 years or older
in the 14 states completing the General Preparedness module, the largest proportion of
respondents in each demographic characteristic were white (74.3%), aged 25 years or older
(90.1%), had at least a high school education (90.7%), and responded to the survey in
English (98.3%) (Table 1).

Preparedness Items and Demographics

Food—Most respondents (82.9%) reported that their household had a 3-day supply of food
(Table 1), with women (81.8%), Hispanics (75.0%), people aged 25-44 years (79.5%),
individuals with less than a high school education (80.0%), and those receiving the survey in
Spanish (68.2%) being the least likely to report having a 3-day supply of food. White non-
Hispanic people (84.8%), people aged 55 years or older (87.9%), and individuals with some
college education (84.3%) were most likely to have a 3-day supply of food.
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Water—Overall, 53.6% of respondents reported having a 3-day supply of water (Table 1).
Women (50.3%), white non-Hispanic people (52.1%), people aged 25-44 years (48.5%),
individuals with at least a college education (49.3%), and people responding to the survey in
English (53.6%) were the least likely to report having a 3-day supply of water. Other non-
Hispanic people (60.4%), people aged 55 years and older (60.2%), and individuals with less
than a high school education (59.7%) were most likely to have a 3-day supply of water.

Plan—Approximately one-fifth (21.1%) of respondents reported that they have a written
evacuation plan (Table 1), with men (21.0%), white non-Hispanic people (19.6%), people
aged 18-24 (17.9%), individuals with college education or higher (16.1%), and those
receiving the survey in the English language (20.6%) being the least likely to report having a
written plan. Hispanic people (26.8%), people aged 55 years or older (23.5%), and
individuals with less than a high school education (26.7%) were most likely to have a
written evacuation plan.

Radio—More than three-fourths (77.7%) of respondents reported that they have a working
radio (Table 1), with women (76.1%), Hispanic people (67.1%), people aged 18-24 years
(75.6%), individuals with less than a high school education (67.8%), and people receiving
the survey in Spanish (56.5%) being the least likely to report having a working radio. White
non-Hispanic people (80.4%), people aged 45-54 years (79.5%), and individuals with some
college education (79.7%) were most likely to have a working battery-powered radio.

Flashlight—The majority of respondents (94.8%) reported having a working flashlight
(Table 1), with women (94.0%), Hispanic people (84.4%), people aged 18-24 years
(92.0%), individuals with less than a high school education (88.3%), and people receiving
the survey in the Spanish language (74.7%) being the least likely to report having a
flashlight. White non-Hispanic people (97.0%), people aged 55 years or older (96.5%), and
individuals with at least a college education (96.4) were most likely to have having a
working flashlight.

Number of Preparedness Items and Demographics

Overall, fewer than half the people surveyed had 4 or more of the recommended
preparedness items in their households (34.1% had 4, and 12.3% had 5) (Table 2).
Approximately one-third (32.9%) reported having 3 items, 14.6% reported having 2 items,
4.8% reported having 1 item, and 1.3% of the population reported having none of the
preparedness items.

Perception and Demographics

Overall, only 25.3% of the population felt that their households were well prepared, with
most respondents reporting that their households were somewhat prepared (55.5%) (Table
3). Men responding to the survey were significantly more likely than women to report
feeling that their households were well prepared (29.3% versus 21.7%), and women were
significantly more likely than men to report feeling their households were not prepared at all
(21.4% versus 16.7%). People aged 55 years and older were significantly more likely than
younger people to report feeling their households were well prepared. People with at least a
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college education were significantly less likely than those with less education to report
feeling their households were well prepared. Those with less than a high school education
were significantly more likely than those with a higher educational attainment to report
feeling their households were not prepared at all (28.0% versus 18.8%, 18.4% and 17.8%).
Notably, people requesting the survey to be conducted in Spanish were significantly more
likely than those requesting that the survey be conducted in English to report feeling that
their households were not prepared at all (41.9% versus 18.7%).

Preparedness Item and Perception

Respondents who reported feeling their households were well prepared were 4.2 times more
likely to report having a 3-day supply of food compared to those who did not report feeling
well prepared (adjusted for sociodemographic covariates: sex, age group, race/ethnicity,
survey language, and education) (Table 4). A similar pattern was found for a 3-day supply of
water (AOR = 4.0), a written evacuation plan (AOR = 3.1), a working battery-operated radio
(AOR = 2.6), and a flashlight (AOR = 2.3). Overall, as the number of preparedness items
increased, respondents were more likely to report feeling their households were well
prepared (0 items, 4.2%; 1 item, 4.2%; 2 items, 8.2%; 3 items, 15.4%); 4 items, 35.1%; 5
items, 56.5%) and less likely to report that their households were not prepared at all (0
items, 79.0%; 1 item, 63.9%; 2 items, 39.0%; 3 items, 19.1%; 4 items, 7.4%; 5 items, 3.7%)
(Figure 1).

Discussion

Analysis of the 2006-2010 BRFSS data for 14 states revealed that only a quarter of the
respondents felt their households were well prepared. Fewer than half of the respondents
surveyed indicated that their household had 4 or more of the recommended preparedness
items, and only 12.3% of the respondents reported having all 5 of the recommended
household preparedness items. Despite the low prevalence of prepared items, households
reporting a preparedness perception of being well prepared were more likely to report
having more preparedness items. The items most likely to be associated with respondents
perceiving their households to be well prepared was a 3-day supply of food, followed by a 3-
day supply of water, a written preparedness plan, a working battery-operated radio, and,
lastly, a working flashlight.

Results of the preparedness items by state have been previously published.® Although these
data were gathered in different states during various years (2006: Connecticut, Montana,
Nevada, and Tennessee; 2007: Delaware, Louisiana, Maryland, Nebraska, and New
Hampshire; 2008: Georgia, Montana, Nebraska, New York, and Pennsylvania; 2009:
Muississippi; and 2010: Montana and North Carolina), there were no significant differences
found overall between the prevalence of each respective preparedness item when compared
to other states, apart from the notable exception of Louisiana, which had experienced the
devastating Hurricane Katrina 2 years prior to the data collection. Louisiana reported
significantly more working battery-operated radios and significantly more written evacuation
plans among survey respondents compared to the rest of the states.>
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Generally, as age increased, so did the likelihood of respondents indicating that their
household had each preparedness item. Within the existing literature, some studies have
found increased age among adults to be correlated with better preparedness,19:20.25 while
others have not.526 Since disasters are known to disproportionately affect the frail elderly,
37-39 perhaps focusing on the correlations between health conditions and preparedness,
rather than age alone, would provide more consistent results.40

Our results show that respondents who are traditionally considered the most vulnerable were
the least likely to be prepared. Previous studies have shown that individuals with low
socioeconomic status, such as those with little education, as well as minorities and
individuals with language barriers, such as recent immigrants, are less likely to have the
ability to acquire disaster preparedness items and obtain access to preparedness information.
3.6-10 Most national, state, and county disaster preparedness information and warnings are
often available only in English, are written at reading levels above 9th grade, and are
difficult to obtain without internet access,*1-4° thus creating an access barrier for
populations with low literacy levels, limited English language abilities, and a lack of
financial resources.

Further, although national, state, and nonprofit websites are including more translated
material,*° individuals must have the ability and motivation to look for preparedness
material in this manner.4® It has also been noted that many public health and safety
organizations frequently provide literal translations of English-language materials, which
often vary from what is culturally acceptable; literal translations of preparedness messages
could be difficult for some immigrant populations to understand.#1:45

To increase preparedness behaviors, one must first understand the barriers and motivators
associated with adopting the behavior.4” Although not the only contributing factor, several
theories and models support the need for an individual to be knowledgeable of options and
their associated benefits as an important first step toward behavior change.48-50 Studies have
shown that many ethnic minorities acquire information through religious and social groups,
not through internet resources.#1-44 Specifically, Hispanic people have been found to use
social networks to share disaster-related information more than non-Hispanic white or non-
Hispanic black people.51:52 Preparedness messages need to be delivered through alternative
methods that reach beyond the internet and into the community, such as through mass media
campaigns and community-based and school-based interventions that involve a family
educational component,10:41-44,51,52

National, state, and local agencies that encourage household preparedness behaviors
sometimes promote the adoption of such protective behaviors through inconsistent
recommendations.10.16:18.53 This has led to variability between agencies as to how many and
which supplies to stockpile and in the definition of a family communication plan.
10,16,18,54.55 For example, agencies often recommend some of the following components of a
family communication plan: (1) a prearranged meeting place for family members after a
disaster; (2) a list of important phone numbers and a plan for contacting each family member
after a disaster; (3) an evacuation route for a family during a disaster; and (4) a phone
number of an out-of-state relative or contact to call.10.12.16.54.55 Recommendations about
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what the plan should include and whether the plan should be written, verbally discussed, or
both also vary across agencies.10:16:4152.55 Additionally, the lists of recommended
preparedness supplies are often different.10.16.53.54 \While many campaigns consistently
encourage households to acquire basic items such as water, food, and a flashlight to prepared
for all hazards, the lists vary concerning the quantities of items to stock as well as other
stockpiled items, such as pet supplies, batteries, types of radios, masks, and medications.
10,16,20,54 some households may appreciate that different lists have different suggestions, but
others may find the lack of standardization confusing and question the usefulness of the
behavior.

As found in other studies, respondents were most likely to have basic nonperishable
household items, such as a flashlight, and less likely to have supplies that need to be
replenished, such as water.19:20 Although having a written disaster communication plan was
the least common preparedness item attained by respondents, it was more highly correlated
with the respondents’ perception of being prepared than having a radio and flashlight.
Notably, the questions related to having a radio and flashlight as well as the questions related
to having a 3-day supply of water and food did not specifically ask if the items were
acquired and stored for use specifically during a disaster. As previously discussed, the
possession of these items does not imply that they are intended or available for use during a
disaster, or that they rely on resources that could not be readily available during a disaster.
6.19.20 Gjven this, refinements of the metrics used to assess preparedness items for future
disasters are needed.6:10.20.55

This study has several limitations. First, the study is cross-sectional and self-reported. The
self-reporting nature of the data may increase the likelihood of social desirability and self-
selection bias. Moreover, acknowledgment of preparedness items was dependent on the
participant’s knowledge of the items in the household. Second, BRFSS data likely
underrepresent some minority groups and people with limited English since the survey is
offered only in English and Spanish. During the timeframe of the study, the BRFSS survey
queried only households with landline telephone access, thus excluding households with cell
phones only, people who were homeless, people residing in group homes or institutions, and
individuals without the capacity to complete a telephone interview. These issues are
mitigated by the large sample size and poststratification weights available in BRFSS. Third,
the response rates were low: Approximately 1 of every 2 people contacted agreed to
participate in the survey. Finally, the respondents from the 14 surveyed states may not
necessarily represent perceptions in nonsurveyed states or surrounding states/regions.

Although other studies have noted a gap between actual and perceived preparedness, our
results suggest an association between preparedness perception and number of preparedness
items in the household. To increase the perception of a prepared household, members need
to be knowledgeable about the protective behaviors associated with being well prepared.
6.10.48,56 Gijven this, it could be beneficial to increase state and community-based outreach
programs promoting the actions and associated benefits of household preparedness activities.
Moreover, additional work should be done to increase knowledge among vulnerable
populations, such as the development of culturally appropriate messaging that is easily
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accessible through religious, social, and education institutions, at an 8th-grade reading level
or lower.
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Adjusted Odds Ratios of Being Well Prepared by Preparedness Item, Behavioral Risk Factor Surveillance

Survey, 2006-2010

Item Well Prepared AOR® (95% CI)  Not Well Prepared AOR® (95% ClI)
3-day supply of food 4.2 (3.7-4.8) Referent
3-day supply of water 4.0 (3.7-4.3) Referent
Evacuation plan 3.1(2.8-3.3) Referent
Radio 2.6 (2.4-2.9) Referent
Flashlight 2.3(1.9-2.9) Referent

aAdjusted odds ratio by age, sex, race/ethnicity, survey language, and education.
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