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In the state of Texas, a joint effort among
the Texas Coastal and Marine Council, the
Texas Catastrophe Property Insurance Asso-
ciation and the Governor’s Division of Disaster
Emergency Services has resulted in a Hurricane
Awareness Program to alert Texas coastal resi-
dents of the dangers of hurricanes and the
preparations necessary for preventing a major
catastrophe. During the 1977 hurricane
season, which extends from June through
October, this Hurricane Awareness Program
consisted of the distribution of 750,000
brochures entitled “Hurricane Survival Check-
list and Flooding Map,”’ and the generation of
radio and television public service announce-
ments which were made available to the
various coastal stations. Radio presentations
included 60 five-minute interviews with the
director of the National Hurricane Center
and other preparedness individuals, as well
as with hurricane survivors and others familiar
with the potential threat of a hurricane. The
television presentations consisted of three
60-second films of various aspects of a hurri-
cane. These were also abbreviated to a series
of 30-second versions.

The present study represented an attempt
to assess the impact of this Hurricane Aware-
ness Program on residents’ knowledge about

*This research was supported by a grant from the Insurance
Information Institute, Austin, Texas, and by a grant from the
Texas A & M University Sea Grant College Program.

hurricanes, their beliefs about hurricanes,

and their intended responses when threatened
by a hurricane. The research was done on

an American population, so extrapolation to
to populations with different cultural back-
grounds and social characteristics, must be
undertaken with great caution.

METHOD
Subjects

Subjects studied included 1,350 residents
from 22 Texas coastal cities, who were se-
lected randomly from each city’s telephone
directory. City directories were not used be-
cause they were not available for all cities.

Instrument

A Hurricane Information Questionnaire was
constructed to assess the impact of the Hurri-
cane Awareness Program. This questionnaire
[1] sought to determine demographic charac-
teristics of respondents’ age and sex, prior
hurricane experience, whether they had ob-
tained a copy of the brochure and seen the
television and heard the radio presentations,
and their information, beliefs, and intended re-
sponses to hurricanes. The information items
included the residents’ definition of storm
surge, estimation of number of feet of rising
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water produced by a hurricane, estimation of
number of miles of coastline affected by a
hurricane, and identification of the most de-
structive part of a hurricane. The belief items
assessed subjects’ beliefs of the necessity of
having flood insurance and hurricane related
building codes, the probability of homes and
commercial buildings on barrier islands being
destroyed by a hurricane, the probability of
homes in coastal cities being destroyed, the
probability of following evacuation notices, and
subjects’ estimation of the destructiveness of
hurricane winds and storm surge. Subjects
answered the information items and then re-
corded their beliefs by checking the point, on
a ten centimeter line, which most accurately re-
flected their beliefs. This line was anchored on
each end by the extreme position of a given
belief. For example, the two extreme positions
for the flood insurance item were the state-
ments “‘Is not necessary’ and “Is definitely
necessary.”” The intended responses assessed
subjects’ preparedness in terms of whether
they had a pre-planned evacuation route,
whether they had knowledge of how to locate
a Civil Defense or Red Cross Shelter, and what
their predicted response would be during a
hurricane.

Procedure

On August 30, 1977, approximately the
middle of the hurricane season, the Hurricane
Information Questionnaire was mailed out to
1,350 residents of Texas coastal cities. One
week following this mailing, subjects were
sent a friendly reminder encouraging them
to complete and return the Hurricane Infor-
mation Questionnaire which they had been
sent. Linsky (1975) has demonstrated that
this is one factor which increases return rates
very effectively. Of the 1,350 questionnaires |
mailed out, 16 percent, or 213, were returned
because the selected subjects had moved, and
the questionnaire could not be forwarded.
One month after the mailing, 363, or 32 per-

cent, of the remaining 1,137 potential re-
spondents had completed and returned the
questionnaire.

RESULTS

Analysis of the demographic characteristics
revealed that the respondents tended to be
older (68.5 percent above 34 years of age)
males (79 percent) who had prior hurricane
experience (84.3 percent).

Information and intended responses

To assess whether the brochures and the
television and radio announcements had any
differential impact on residents’ information
about hurricanes, the subjects were categorized
in terms of whether they received the bro-
chure, whether they had heard any of the
radio interviews, and whether they had seen
any of the television presentations. Each
information item and intended response item
was then coded [2] (e.g., the definition of
storm surge was coded as being correct, par-
tially correct, or wrong) and 2 X K contin-
gency tables were constructed for each dicho-
tomized variable (e.g., whether they had re-
ceived the brochures) by each information
item and by each intended response item.
Each of these contingency tables was ana-
lyzed by a chi square analysis. Table I depicts
the results of these analyses.

Table I demonstrates that the television pre-
sentations had absolutely no effect on subjects’
responses to either the questions dealing with
the accuracy of information or intended re-
sponses. The brochures and the radio spots,
on the other hand, did have an impact on se-
lected items dealing with information. On the
information items, subjects who had received
the brochure versus those who had not were
more accurate in their definition of “‘storm
surge” (50 percent vs. 26 percent); in their
estimate of the number of persons killed by
tising water (17 percent vs. 9 percent); and in



TABLE 1

Chi Square Analysis Computed on Responses
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Item Brochure T.V. spots Radio spots
Information

Storm surge

Storm surge 22.56**(2)4 0.92(2) 6.35*(2)

Persons killed 5.13* (1) 0.27(1) 5.10*(1)

Coastline damage 7.12% (2) 1.02(2) 1.18 (2)

Destructive part 3.38 (2) 1.15(2) 1.21 (2)
Intended Response

Preplanned route 11.15**(1) 0.32(1) 0.91 (1)

Route would take 0.58 (1) 0.14(1) 0.93 (1)

Locate shelters 098 (1) 0.06(1) 5.84*(1)

4Represents the chi square degrees of freedom.

*p <0.05

**p <0.01

their estimate of the number of miles of
coastline that could be damaged by a hurri-
cane (79 percent vs. 69 percent). Thus, it can
be seen that the brochure had a significant, pos-
itive effect toward increasing the residents’ ac-
curacy of information about hurricanes. Con-
cerning intended responses, the residents who
had received the brochure were significantly
more prone to having a pre-planned evacuation
route than were those who had not received
the brochure (76 percent vs. 59 percent).

The radio spots had a significant impact on
two of the information items. However, it is
interesting to note that this was a negative
impact since those who had heard the radio
spots were significantly more inaccurate in
their responses than were subjects who had
not heard the radio announcements. Of the
subjects who had heard the radio spots, only
37 percent were correct or partially correct
in their definition of “storm surge,” and only
10 percent were correct in their estimate of
the number of persons killed by storm surge.
For subjects that did not hear the radio an-
nouncements, 48 percent were correct or
partially correct in defining storm surge and
18 percent were correct in estimating loss of
life by storm surge.

Regarding intended responses, the radio
spots had a significant effect on knowledge
of how to locate a Civil Defense or a Red
Cross Shelter. For those who had heard the
broadcasts, a greater proportion said they
knew how to locate the nearest Civil Defense
or Red Cross Shelter (72 percent) than did
those who had not heard the radio spots
(57 percent).

Beliefs

Subjects’ responses to each belief item was
scored by measuring, in centimeters, the
distance between the left end of the line and
the point which the subject checked on the
line. Since the line was ten centimeters in
length, the score could ideally range between
0 and 10. However, for ease in scoring, if a
check mark fell between the two centimeter
readings, it was always rounded to the lower
of the two. Consequently, subjects’ responses
could range from O to 9.

To assess whether the brochure and the
radio and television presentations had a differ-
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ential influence on the subjects’ beliefs about
hurricanes, analysis of variance (ANOVA) was
computed on subjects’ responses to each
question. The main effect in each ANOVA
consisted of: (a) received or did not receive
the brochure, (b) did or did not hear the radio
spots, or (¢) did or did not see the television
spots.

The analyses revealed that both the radio
presentations and the brochure had no meas-
urable effect upon the respondents’ beliefs
about hurricanes since none of these analyses
were significant. With respect to the impact
of television, significant effects were obtained
for the questions relating to subjects’ beliefs
about the possibility of homes on the Texas
barrier islands being destroyed, F(1,269) =
6.9, p < 0.01; homes in Texas coastal cities
being destroyed, F(1,269) = 3.9, p < 0.05;
and the destructiveness of hurricane winds,
F(1,269) = 3.7, p <0.055. In each case, resi-
dents who had seen the television presentations
were more extreme in their beliefs about the
effects of a hurricane (M = 7.83 for island
homes destroyed; M = 6.02 for coastal homes
destroyed; M = 8.69 for destructiveness of
wind) than were residents who had not seen
the television presentations (M = 7.05 for
island homes destroyed; M = 5.09 for coastal
homes destroyed; M = 8.22 for destructiveness
of wind).

These results should be viewed in light of
the fact that the influence of each of these
variables (brochure, radio, and television)
were not tested independently. Rather, some
of the subjects in each stimulus category, e.g.
those that received the brochure, were also
exposed to the other stimuli. Some subjects
in the brochure category received only the
brochure, others received the brochure and
heard the radio presentations, others received
the brochure and saw the television presen-
tations, and still others received the brochure,
saw the television presentations, and heard
the radio presentations. The common and
dominant element in each category was the

stimulus source being tested (e.g. radio) but

it was potentially confounded by the addition
of some of the other stimulus sources. Such
confounding naturally limits the ability to
attribute the observed effects to just one
specific stimuli.

To determine if the significant effects noted
above are in fact valid and not due to the con-
founding influence of the addition of some of
the other stimulus sources, a comparison was
made of the responses of subjects exposed to
the various combinations of stimuli. These
comparisons were conducted on the question-
naire items that had been found to be signifi-
cantly affected by exposure to either radio,
brochure, or television. Table II depicts the
chi square analysis computed between these
various stimulus combinations. As can be seen
only one significant difference existed. The
absence of a significant difference reveals that
the subjects receiving the different stimulus
combinations did not respond differentially.
This strongly suggests that the dominant sti-
mulus was in fact the influencial factor in cre-
ating the previously observed significant
effects. The one significant effect that existed
was for the various stimulus combination with
radio on the storm surge information item.
This significant effect is due to the enhancing
effect of combining brochure with radio.
Radio by itself or with just television depresses
the percentage of respondents who can correctly
define storm surge and therefore supports the
previous analysis which suggests that the radio,
as it was presented, had a negative effect.

Table III depicts the ANOVA computed on
the previously identified belief responses that
had been found to be significantly affected
by television. For these three belief items
there was no significant difference in the re-
sponses of subjects who were exposed to
just television or to television and one or
more of the other stimulus items. This sug-
gests that the presence of the other stimulus
items had no signifcant effect over and above
that produced by television alone.



TABLE II

Chi Square Analysis of Responses to the Various Stimulus Combinations
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Item Dominant  Stimulus combinations X2 Categories
stimulus
Correct Partially
correct or
incorrect
Definition Radio Radio 7% 93%
of storm present Radio & brochure 15.52% 55% 45%
surge Radio & television ’ 28% 72%
Radio & brochure & television 47% 53%
Brochure Brochure 71% 29%
present Brochure & radio 341 55% 45%
Brochure & television ’ 59% 41%
Brochure & radio & television 47% 53%
9outof 1-8of10
10
Persons killed  Brochure Brochure 40% 60%
by rising present Brochure & television 471 36% 64%
water Brochure & radio ’ 43% 57%
Brochure & radio & television 20% 80%
Radio Radio 11% 89%
present Radio & television 272 14% 86%
Radio & brochure ' 43% 571%
Radio & brochure & television 20% 80%
Blank Under Over
50 50
miles miles
Miles of Brochure Brochure 14% 0% 86%
coastland present Brochure & television 511 6% 0% 94%
damaged Brochure & radio : 18% 0% 82%
Brochure & radio & television 15% 8% 7%
Yes No
Pre-planned Brochure Brochure 86% 14%
evacuation present Brochure & television 437 94% 6%
route Brochure & radio ’ 73% 27%
Brochure & radio & television 73% 27%
Yes No
Civil defense Radio Radio 69% 31%
shelter present Radio & television 737 68% 32%
Radio & brochure ’ 91% 9%
Radio & television & brochure 72% 28%

*p <0.01.
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TABLE III

ANOVA of Responses to the Various Stimulus Combinations

Homes on barrier
islands destroyed
by hurricane

Homes on Coastal
cities destroyed
by hurricane

Destructiveness of
hurricane winds

Stimulus combination Mean

Television 6.58(12)%
Television &
brochure 7.78(14)
Television & radio 7.75(104)
Television & radio
& brochure 7.97(111)
F =1.53
P =0.21

Mean Mean
4.67(12) 8.08(12)
7.78(13) 8.88(16)
7.75(95) 8.62(115)
6.23(98) 8.72(110)
F =0.93 F =1.30
P =043 P =0.27

N = number between parentheses.

DISCUSSION

Analysis of survey results regarding the im-
pact of the Texas Hurricane Awareness Pro-
gram reveals that radio presentations had vir-
tually no effect in producing hurricane aware-
ness or preparedness and may have produced
a negative effect. On the other hand, the re-
sults also indicate that the brochure had a
positive impact on increasing the accuracy of
subjects’ information about hurricanes; and
that television spots were beneficial in en-
hancing subjects’ beliefs about the destruc-
tiveness of hurricanes.

This pattern of results is not unexpected
when the contents of each of these three com-
ponents are inspected. The brochure gave ex-
tensive coverage to the definition and conse-
quence of storm surge as well as illustrating
in a pictorial manner the extent of damage
that a hurricane could generate. According
to the questionnaire, these were the items
most significantly affected by the brochure.
Likewise, the television presentations de-
picted rather vividly the force and destruc-
tiveness of hurricane winds, as well as show-
ing that homes could be completely destroyed
by hurricanes. Again, these were the items

which were significantly affected by the tele-
vision presentations. The numerous radio
announcements, on the other hand, did not
focus on a specific aspect of hurricanes, but
conveyed many items of information. These
were ineffective in having any overall bene-
ficial impact on coastal residents with respect
to information assessed by the Hurricane In-
formation Questionnaire.

The present study seems to indicate that
the effectiveness of a program such as the
Hurricane Awareness Program is a function of
the information presented to the public. Any
Hurricane Awareness Program has as its goal
the generation of a set of specific, appropriate
responses. The results of the present study
reveals that, to be effective, these specific re-
sponses must be identified, and material and
information presented to the public must
directly bear on these responses. To insure an
increase in the accuracy of information about
hurricanes, terms must be defined and resi-
dents must be told explicitly what they
should know. If the goal is to generate a
given type of behavior when a hurricane is
approaching, residents must be informed a-
bout what they are to do during a hurricane
watch and warning.



Rogers and Mewborn (1976), in support
of such a recommendation, found that the
primary influence on intended responses was
the knowledge of a coping response that could
eliminate the threat. Even more important
was the fact that subjects had to believe that
this coping response would be effective. Pro-
jecting this to the Hurricane Awareness Pro-
gram, any recommended coping response
must be presented in such a way that it will
appear to minimize the threat produced by
a hurricane, and its effectiveness must be
believed by the residents. To do this would
create the maximum possibility of obtaining
the desired objective, an effective Hurricane
Awareness Program.

Thete are several additional issues which
must be considered regarding the validity
and generalizability of the responses to this
survey. One of these concerns self-selection
{(Campbell and Stanley, 1963) into the
various survey groups. Since subjects could
not be assigned randomly to the groups that
did or did not receive the brochure, or that
did or did not encounter a radio or television
announcement, possibly it was not these
variables but some others which created the
observed differences.

While this is a possibility, it does not seem
to be extremely likely — particularly with the
media presentations. The radio and television
broadcast times were determined by the in-
dividual radio or television stations; whether
a person was exposed to them depended on
whether he or she happened to be listening to
the radio or watching television at that given
time. The important point is that the subjects
did not have total control over whether they
were exposed to this information.

The brochures.were a slightly different
matter since residents had to make some effort
to obtain them, even if this effort would seem
to have been rather minimal. In most cases,
the brochures were placed in display stands in
retail outlets such as food stores throughout
many coastal communities; subjects could ob-
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tain them while engaging in everyday activities
without expending much additional effort.
For these reasons, a significant self-selection
bias is viewed as being rather improbable.

A second possible bias exists in that re-
sults may not be generalizable to the total
population because a 100 percent return rate
was not achieved. However, it is important
to remember that the question asked in this
study was whether a differential impact
existed between individuals who had and who
had not been exposed to the brochure and
radio and television spots. The concern was
not with the estimation of a population
parameter from a sample distribution. Most
of the research on the effect of non-response
to mailed questionnaires has been directed
toward this latter issue.

The existence of bias in survey studies that
attempt to estimate population parameters
when obtaining less than 100% response has
been well documented and is accepted as fact.
However, the crucial question in the present
study is not one such as “Are there too many
people with hurricane experience in the
sample?” but “Does hurricane experience
affect the impact of the brochure, radio, and
television presentation?”” As Suchman (1962)
has stated “The problem there changes from,
‘Is it biased?’ to ‘How does the bias affect
the test of our hypotheses?’ (Suchman (1962)
investigated this very issue. He analyzed the
relationship between variables where an
obvious bias existed in the sample and found
no effect on the observed relationship between
different waves of sample data. He concluded
that there was an ““....overemphasis upon
100 percent response to a survey when one is
concerned with the study of relationships
rather than the description of frequency
distributions™ (p. 108).

Goudy (1976) investigated the same ques-
tion and provided strong support for Such-
man’s conclusion. Goudy investigated the ef-
fect of nonresponse bias on variable relation-
ships in a panel study of older Iowa residents.
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In this study, he investigated the changes
that occurred on the relationship between
variables across three waves data. He con-
cluded that the initial wave of about twenty-
five percent of the eligible replies produced
results that would have undergone ...
limited changes... with the addition of later
responses...” (p. 368). Such studies reveal
that, although a sample may be biased, the
effect of this bias depends upon the question
being asked. If the research question is
directed toward determining the influence of
a set of variables on a given response or the
relationship between a set of variables the
effect of the sample bias is minimal and would
influence only the magnitude but not the
direction or significance of the relationship.
Based on the results of such studies it would
seem as though the results of the present
study are valid and would have been repli-
cated if a higher response rate had been
achieved.

A third factor which must be considered is
the response behavior that would occur dur-
ing an actual hurricane. Any discrepancy in
this area may have been minimized by the
fact that Hurricane Anita crossed the Gulf of
Mexico, from east to west, at the time in
which the residents received the Hurricane
Information Questionnaire. This hurricane

was such that it threatened every Texas
coastal area, and many cities were under a
hurricane watch. The residents were actually
having to make hurricane decisions at the
time in which they were asked to complete
the questionnaire. This should ensure that a
maximum degree of reality is depicted by
the questionnaire responses.

NOTES

1 A copy of the questionnaire can be obtained from the
authors.

2 The format for coding each question can be obtained
from the authors.
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