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ABSTRACT
Objective: The aim of this study was to enhance public health preparedness for incidents that involve the large-

scale release of a hazardous substance by examining factors likely to influence public responses to official
guidance on how to limit their exposure.

Methods: An online demographically representative survey was conducted in the United Kingdom (n=601) and
Poland (n=602) to test the strength of association of trust in authorities, anxiety, threat, and coping apprais-
als with the intention to comply with advice to shelter in place following a hypothetical chemical spill. The
impact of ease of compliance and style of message presentation were also examined.

Results: Participants were more likely to comply if at home when the incident happened, but message presen-
tation had little impact. Coping appraisals and trust were key predictors of compliance, but threat appraisals
were associated with noncompliance. Anxiety was seen to promote behavioral change. UK participants were
more likely to comply than Polish participants.

Conclusions: Successful crisis communications during an emergency should aim to influence perceptions re-
garding the efficacy of recommended behaviors, the difficulties people may have in following advice, and per-
ceptions about the cost of following recommended behaviors. Generic principles of crisis communication may
need adaptation for national contexts.

(Disaster Med Public Health Preparedness. 2012;6:(doi:10.1001/dmp.2012.56))
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The health effects of incidents that involve the
large-scale release of a hazardous substance can
be reduced if people follow official guidance on

how to limit their exposure. Unfortunately, compli-
ance with official guidance is often poor.1 Although it
is not fully understood why members of the public do
or do not comply with official advice during a major pub-
lic health incident, a number of factors likely to influ-
ence behavior have been identified. For example, stud-
ies of public responses to the 2002 outbreak of severe
acute respiratory syndrome in Hong Kong found that
beliefs about the efficacy of recommended behaviors,
the likelihood of personal impact, the severity of con-
sequences, and trust in the ability of authorities to con-
trol the situation may all have an impact on compli-
ance with official advice.2-4 The role of trust in those
providing the guidance is also well established.5,6 Emo-
tion plays a role too, with higher levels of anxiety as-
sociated with behavior change in response to the out-
break of severe acute respiratory syndrome in Hong
Kong2 and low levels of anxiety associated with lim-
ited behavior change in response to the Swine Flu out-
break in the United Kingdom.7

Theseexamplesdemonstratethatpeople fromdifferentso-
cieties and cultures may respond differently to similar ma-
jorpublichealthincidents.Thereasonsforthesedifferences

are complex and likely to arise from a range of factors in-
cludingpreviousexperienceswithrelatedhazards,8,9 thecur-
rentsocialandpoliticalcontext,10 andattitudes towardthe
government.7,11 Identifying the extent to which there are
nationaldifferences is important, as theoccurrenceofma-
jorincidentsthataffectedthepopulationsofmultiplecoun-
tries(eg,ChernobylandtheH1N1pandemic)hasresulted
in increased attempts to share guidance for best practice
aboutcommunicatingwiththepublic.12,13 Identifyingcross-
nationaldifferencesinpublicresponsestomajorpublichealth
incidentswouldhelpcrisiscommunicatorstoadjustgeneric
materials or guidelines to their population’s own particu-
lar set of concerns and likely behavioral responses.

A potentially useful theoretical framework for under-
standing public responses to official advice during a pub-
lic health incident is protection motivation theory
(PMT).14,15 PMT was originally developed as a model
of preventative health behavior to examine the effects
of fear appeals on persuasion, but it can be applied to
any threat for which there is an effective recom-
mended response.10 According to PMT, the extent to
which individuals are motivated to protect themselves
from a health threat is influenced by two key factors:
threat appraisal and coping appraisal. Threat appraisal
involves assessing the severity of the threat and the per-
sonal risk involved, as well as the emotional response
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associated with the threat (fear arousal). Coping appraisal con-
sists of response efficacy, self-efficacy, and response costs. Re-
sponse efficacy is the belief that carrying out recommenda-
tions will be effective. Self-efficacy is the extent to which
individuals believe that they are capable of carrying out the rec-
ommendations. Response costs are the perceived costs of car-
rying out the recommendations. According to PMT, protec-
tive behaviors are more likely to be adopted when there are high
levels of threat appraisal, when response efficacy and self-
efficacy are also high, and when response costs are low.16 Cop-
ing appraisal is typically seen as having a greater influence on
behavioral intentions than threat appraisal.17,18

In this study we used an online survey to test the strength of
association of threat and coping appraisals, anxiety, and trust
in authorities with the intention to comply with official ad-
vice to stay in place and shelter following a hypothetical chemi-
cal spill. Noncompliant outcomes were based on behavioral in-
tentions identified in previous research studies. These included
collecting children from school,9 checking on family and friends,9

and evacuation.19,20 Because previous authors have raised con-
cerns about how the framing of an emergency message might
affect public responses,21-23 in our survey, advice was presented
in 1 of 3 ways, (1) with reassurance that the health threat was
low, (2) with emphasis on the worst case scenario, or (3) with
no additional information. To determine whether intention to
comply would be influenced by ease of compliance, partici-
pants were asked about their behavioral intentions if the inci-
dent were to occur if they were at home or in a less convenient
location. Two identical surveys were conducted, 1 in the United
Kingdom and 1 in Poland, to assess possible national differ-
ences in responses. These nations are both subject to Euro-
pean Union regulations and guidance, but have different ex-
periences of and attitudes toward chemical incidents, and the
authorities tasked with responding to major public health emer-
gencies. Each survey used conventional opinion poll methods
to reach a demographically representative sample of the adult
population of that country.

METHODS
Design and Participants
An online survey was conducted on our behalf by GMI (Global
Market Insite UK Limited). Usable data were obtained from
601 participants in the United Kingdom and 602 participants
in Poland. Data collection was carried out simultaneously in
both countries between December 3 and 13, 2010. Partici-
pants were drawn from the GMI UK and Polish panels to ob-
tain a nationally representative sample for each country (based
on sex and age). Participants who completed the survey in less
than 35% of the median time were excluded from the sample.
Participants who completed the survey were compensated for
their time using a points-based system, in which panel mem-
bers accumulate points that can be exchanged for cash. The
survey was approved by a King’s College London’s Research Eth-
ics Committee.

The Survey
The survey used a hypothetical scenario that involved the col-
lision of 2 tankers at a local petrol station, resulting in the re-
lease of chlorine gas. Participants were informed that the po-
lice had made a radio announcement, based on the advice of
health experts, that asked all local residents to stay indoors with
doors and windows closed for the next 8 hours (the full survey
text is provided in the online data supplement available at http:
//www.dmphp.org). This is a realistic recommendation for this
scenario. Because previous authors have raised concerns about
the impact of framing an emergency message on public re-
sponses,1,21-23our survey presented the advice in 1 of 3 ways: (1)
with reassurance that the health threat was low, (2) with an
emphasis on the worst case scenario, or (3) with no additional
information (control). Participants were randomized into groups
that received 1 of these 3 styles of communication.

The scenario was followed by a multiple-choice question ask-
ing, “Which of these actions is the police official recommend-
ing?” followed by 3 incorrect and 1 correct response. The ques-
tion was included to ensure that participants had read and
understood the instructions provided. Participants who pro-
vided incorrect responses were screened out at this stage.

Questions were presented in a grid format, with the order of
questions randomized within each. Participants were also asked
to rate the extent to which they trusted government officials,
local authorities, and the 3 main emergency services. This was
followed by a final screen that requested further demographic
information.

The Polish version of the questionnaire was a direct transla-
tion of the English questionnaire. However, Polish partici-
pants were not asked about their ethnicity, as this is not usual
practice in Poland. The definition of “the authorities” for the
trust measure was also changed to be locally appropriate.

Behavioral Outcome Measures
All participants were asked how likely they would be to per-
form 5 actions if the scenario were to occur (1) while they were
at home and (2) while they were at a local post office. Only 1
item followed official advice (“stay inside your home/the post
office”); the other items were “stay inside your home/the post
office for some, but not all of the period,” “leave to check on
vulnerable neighbours, family or friends/go home,” “collect your
children from school or day-care,” and “leave the area.” Pos-
sible response options were “not at all likely” (coded as a
score=1), “not very likely” (score=2), “fairly likely” (score=3),
“very likely,” (score=4), and “not applicable” (coded as miss-
ing data).

Predictor Variables
Three groups of predictor variables were measured: anxiety,
threat and coping appraisal, and trust in authorities. Anxiety
was measured using a 6-item state anxiety scale derived from
the State-Trait Anxiety Inventory.24,25 Participants were asked
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the extent to which they would feel each of the following emo-
tions if this chemical incident occurred in their local area: calm,
tense, upset, relaxed, content, and worried. Possible response
items were not at all (coded as a score=1), somewhat (score=2),
moderately (score=3), very much (score=4), and don’t know
(coded as missing data).

Threat and coping appraisal were measured using 6 items adapted
from Teasdale et al.26 Perceived severity of threat was mea-
sured by asking whether participants thought it was likely they
would become seriously ill if exposed to the chemicals released
in this incident. Perceived likelihood of exposure was mea-
sured by asking participants about likelihood of personal ex-
posure if they did not take preventive action. Emotional re-
sponse was measured by asking participants if they would feel
anxious about being exposed to the chemicals released in this
incident. Response efficacy was measured by asking partici-
pants if they would be safe if they stayed indoors with windows
and doors closed. Self-efficacy was measured by asking partici-
pants if they thought it would be possible to stay inside with
windows and doors closed for the recommended period. Re-
sponse cost was measured by asking participants if compliance
to recommended practice would mean they would be unable
to help people they care about. The wording used for each item
is shown in the online data supplement.

Trust in authorities was measured using 5 items adapted from
Rubin et al.7 The authorities were defined as “the government,
the National Health Service and other agencies such as the
Health Protection Agency” for British participants and as “the
government (at national and local levels), the health care sys-
tem, and Sanitary Epidemiological Stations” for Polish partici-
pants. Participants were asked to rate the extent to which they
felt the authorities would do a good job, have sufficient re-
sources, and have the necessary knowledge to respond to this
incident. They were also asked whether they felt the authori-
ties would act in the public’s best interest when dealing with
this incident and whether they felt the authorities would be open
and honest in their dealings with the public. Appraisal and trust
measures used a 5-point response format. Possible options were
strongly disagree (score=1), tend to disagree (score=2), nei-
ther agree nor disagree (score=3), tend to agree (score=4), and
strongly agree (score=5). Participants were also offered the op-
tion to give no opinion (coded as missing data).

Demographic Variables
Participants were asked their sex, age, ethnicity (UK only), high-
est educational qualification, occupation (and whether it was
full or part time), whether they had any children (if so, how
many they had and how old they were), and whether they had
the use of a car. We also recorded whether they took part in
the British or Polish survey.

Analyses
Behavioral outcome measures were re-coded into binary vari-
ables, with “not at all likely” and “not very likely” given a value

of 0 (not likely), and “fairly likely” and “very likely” given a
value of 1 (likely). In addition, participants were categorized
as “fully compliant” if they had a score of likely for “stay in-
side” and unlikely for all other behavioral outcomes. “No opin-
ion” and “don’t know” responses were coded as missing data.

Cochran’s Q tests were employed to examine the association
between ease of compliance and behavioral intentions. �2 tests
were used to examine the associations between message pre-
sentation and behavioral intentions. Also used were t tests and
�2 tests to examine national differences in demographic fea-
tures and perception variables.

Binary logistic regressions were used to test the association be-
tween demographic variables and behavioral intentions, be-
tween perception variables and behavioral intentions, and to
examine national differences in behavioral intentions, adjust-
ing for demographic and perception variables that were signifi-
cantly different between countries.

RESULTS
Sample Characteristics
In total, the online survey was completed by 1203 partici-
pants. Of these, 400 (33.3%) were in the control group, 402
(33.4%) were in the reassurance group, and 401 (33.3%) were
in the worst case group. Sample characteristics and differences
between UK and Polish responses are provided in eTable A.

Behavioral Intentions
Table 1 shows responses provided by participants for each of
the behavioral reactions for the home scenario and the post of-
fice scenario.

Cochran’s Q tests indicated that ease of compliance had a sig-
nificant effect on every behavioral outcome (all P values �.02).

The most likely reaction in the home scenario was to stay in-
side, and significantly more participants said they would stay
inside in the home scenario than in the post office scenario
(Cochran’s Q=491.81, P� .001). Conversely, participants in-
dicated that if the incident occurred while they were in the post
office, their most likely reaction would be to head home. Sig-
nificantly more participants intended to leave the area in the
post office scenario than in the home scenario (Cochran’s
Q=181.31, P� .001).

A large majority of participants with school-aged children in-
tended to collect their children, regardless of location, but sig-
nificantly more intended to do so in the post office scenario
(Cochran’s Q=5.83, P=.02). A minority of participants re-
ported full compliance in either the home (24.9%) or the post
office (7.4%) scenario, but significantly fewer intended to fully
comply in the post office scenario than in the home scenario
(Cochran’s Q=172.27, P� .001).
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Association Between Message Presentation
and Behavioral Intentions
Message presentation had no impact on behavioral intentions
if the chemical incident occurred while participants were at home
(P�.05 for all behavioral outcomes). In the post office sce-
nario, significantly more parents in the worst case scenario and
reassurance conditions intended to collect their children from
school than in the control group (�2(2)=6.9, P=.03), but mes-
sage presentation had no impact on any other behavioral in-
tention. Frequencies (percentages) and �2 values for the asso-
ciation between message presentation and behavioral intentions
for the home and post office scenario are provided in eTables
B and C.

Association Between Demographic Variables
and Behavioral Intentions
There was no association between demographic variables and
the intention to stay inside in the home scenario. Men were
significantly less likely to be fully compliant than women (odds
ratio [OR] 0.65, 95% CI 0.50-0.84), and the odds of full com-
pliance were 10.76 times higher for UK participants than for
Polish participants (95% CI 7.51-15.41). No other demo-
graphic variables were associated with full compliance.

Education, being employed, having school-aged children, and
access to a car were all significantly associated with the inten-
tion to leave the area. Country was associated with the inten-
tion to perform noncompliant behaviors, with UK partici-
pants being significantly less likely to have the intention to
perform these actions.

Similarly, in the post office scenario, the demographic feature
that had most impact on behavioral intentions was country. UK
participants were significantly more likely to fully comply (OR
2.08, 1.32-3.28) and significantly less likely to express the in-
tention to perform noncompliant behaviors. UK participants
were also significantly less likely to indicate the intention to
stay inside in the post office scenario (OR 0.20, 0.15-0.25).

Participants who were not employed were significantly more
likely to be fully compliant in the post office scenario. Lower
educational level and having school-aged children were asso-
ciated with the intention to stay inside.

Age was significantly associated with the intention to leave to
check on others and to leave the area, with 25- to 44-year-olds
more likely to have the intention to perform both of these ac-
tions. Unemployment was negatively associated with the in-
tention to leave the area.

Odds ratios for the association between demographic variables
and behavioral intentions for both scenarios are provided in
eTables D and E.

Association Between Perception Variables
and Behavioral Intentions
Table 2 shows the associations between perception variables
and behavioral intentions for the home scenario. Higher lev-
els of trust were associated with a greater likelihood of staying
inside. Response efficacy and self-efficacy were also positively

TABLE 1
Frequencies (Percentages) for Behavioral Intentions According to Location

Behavioral Intention

Ease of Compliance

At Home In Post Office Significance

Stay inside
Not likely 72 (6.1) 602 (51.2) Cochran’s Q = 491.81
Likely 1116 (93.9) 573 (48.8) P � .001

Stay inside for some of the period
Not likely 459 (39.7) 571 (48.8) Cochran’s Q = 29.12
Likely 696 (60.3) 598 (51.2) P � .001

Leave home to check others/leave post office to go home
Not likely 469 (41.2) 238 (20.3) Cochran’s Q = 142.45
Likely 670 (58.8) 932 (79.7) P � .001

Leave the area
Not likely 694 (60.5) 458 (39.6) Cochran’s Q = 181.31
Likely 454 (39.5) 700 (60.4) P � .001

Collect children (parents of school children only)
Not likely 74 (20.4) 59 (16.5) Cochran’s Q = 5.83
Likely 288 (79.6) 299 (83.5) P = .02

Fully compliant
Not compliant 900 (74.8) 1108 (92.1) Cochran’s Q = 172.27
Compliant 300 (24.9) 89 (7.4) P � .001
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associated with staying inside, whereas response costs were nega-
tively associated with the intention to stay inside.

Anxiety was negatively associated with full compliance, as was
perceived severity and emotional response. Higher levels of re-
sponse efficacy and self-efficacy were significantly associated with
the intention to fully comply, and response costs were nega-
tively associated with this intention.

Lower levels of response efficacy and self-efficacy and higher
levels of response costs were significantly associated with non-
compliant behaviors. Higher threat appraisals were signifi-
cantly associated with the intention to leave home to check
on others and leave the area. Higher levels of anxiety were as-
sociated with all noncompliant behaviors except for collect-
ing children.

Table 3 shows the correlations between perception variables
and behavioral intentions for the post office scenario. Trust,
anxiety, threat appraisals, and response efficacy were all sig-
nificantly positively associated with the intention to stay in-
side in the post office scenario. There was no association be-
tween self-efficacy and the intention to stay inside, and response
costs were positively associated with this intention.

Trust, perceived severity, perceived likelihood of exposure, re-
sponse efficacy, and self-efficacy were all positively associated
with the intention to fully comply with the recommended ac-
tion. Emotional response was not associated with this inten-
tion nor was response costs.

Lower levels of perceived severity and perceived likelihood of
exposure were associated with the intention of leaving the post
office to go home and lower levels of response efficacy and self-
efficacy were associated with the intention to leave the area.
Lower levels of self-efficacy were also associated with the in-
tention to collect children. Higher threat appraisals were as-
sociated with staying inside for some but not all of the recom-
mended period, and higher levels of perceived severity and
emotional response were associated with leaving the area.

Mediators of the Differences Between UK
and Polish Participants
There were significant educational differences between UK and
Polish participants (�2(2)=72.48, P� .001). There were also
significant differences in perceptions about the incident. Pol-
ish participants demonstrated significantly higher levels of anxi-
ety (t[1037.55]=19.18, P� .001) and scored more highly on per-
ceived severity (t[1167.54] = 10.56, P � .001), perceived
likelihood of exposure (t[1175]=3.10, P=.002), and emo-
tional response (t[1122.60]=11.10, P� .001). Polish partici-
pants also provided lower self-efficacy scores (t[1194]=5.73,
P� .001) and higher response cost scores (t[1147.98]=8.00,
P� .001). Note that since preliminary Levene tests indicated
that the variances of the 2 groups were significantly different,
the t tests reported here do not assume equal variances, with
the exception of perceived likelihood of exposure and self-
efficacy scores. The differences between UK and Polish sample
characteristics and responses are provided in eTable A.

TABLE 2
Association Between Perception Variables and Behavioral Intentions (If at Home)

Perception Variables Mean (SD)

Odds Ratio (95% CI) for Behavioral Intentions

Stay Inside

Stay Inside for
Some but Not
Entire Period

Leave Home to
Check on Others Leave Area

Collect Children
(Parents Only) Fully Compliantb

Trusta 3.46
(0.88)

1.33*
(1.02-1.73)

1.01
(0.88-1.16)

1.04
(0.91-1.20)

0.96
(0.84-1.10)

0.87
(0.65-1.17)

1.10
(0.94-1.27)

Anxietyb 19.34
(4.11)

1.01
(0.96-1.07)

1.07**
(1.04-1.11)

1.13**
(1.10-1.17)

1.14**
(1.10-1.18)

1.04
(0.97-1.11)

0.91**
(0.88-0.94)

Perceived severitya 3.57
(1.11)

0.92
(0.74-1.15)

1.11
(0.99-1.23)

1.36**
(1.22-1.52)

1.35**
(1.21-1.51)

0.92
(0.72-1.17)

0.78**
(0.70-0.88)

Perceived likelihood of exposurea 3.80
(0.99)

1.11
(0.88-1.40)

0.92
(0.81-1.03)

1.13*
(1.00-1.28)

1.15*
(1.01-1.29)

0.81
(0.61-1.09)

1.10
(0.96-1.25)

Emotional responsea 4.06
(0.95)

0.91
(0.70-1.18)

1.16*
(1.02-1.31)

1.39**
(1.23-1.58)

1.46**
(1.27-1.67)

1.12
(0.84-1.48)

0.80**
(0.70-0.91)

Response efficacya 3.66
(1.02)

1.53**
(1.23-1.90)

0.96
(0.85-1.07)

0.89*
(0.79-1.00)

0.76**
(0.68-0.86)

0.69**
(0.53-0.91)

1.30**
(1.14-1.49)

Self-efficacya 4.11
(1.08)

1.73**
(1.44-2.08)

0.70**
(0.62-0.79)

0.68**
(0.60-0.77)

0.67**
(0.59-0.75)

0.63**
(0.47-0.83)

1.75**
(1.49-2.06)

Response costsa 3.71
(1.10)

0.68**
(0.53-088)

1.34**
(1.20-1.50)

1.84**
(1.63-2.08)

1.44**
(1.28-1.62)

1.37**
(1.08-1.73)

0.61**
(0.54-0.68)

*Indicates significant association at the .05 level, and ** indicates significant association at the .01 level.
aScores range from 1 (strongly disagree) to 5 (strongly agree).
bScores range from 0 (not at all anxious) to 24 (very anxious).
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Table 4 shows the associations between country and behav-
ioral intentions, adjusted for the demographic and perception
variables that were significantly different between countries.
Taking into account differences in demographics and percep-
tions about the incident, UK participants remained signifi-
cantly more likely to intend being fully compliant (adjusted OR
[AOR]14.63, 95% CI 9.24-23.17) and less likely to perform all
noncompliant behaviors in the home scenario. UK partici-
pants also remained significantly more likely to intend being
fully compliant (AOR 3.01, 95% CI 1.68-5.38) and signifi-
cantly less likely to perform all noncompliant behaviors in the
post office scenario. Polish participants were also still signifi-
cantly more likely to say that they intended to stay inside in
the post office scenario (AOR 0.22, 95% CI 0.16-0.30).

COMMENT
The survey results supported existing research regarding non-
compliant behaviors in emergency scenarios. Checking on oth-
ers and collecting children from school were particularly prob-
lematic issues. That participants gave priority to ensuring the
well-being of significant others is consistent with what is known
from previous incidents, for example, checking on the safety
of family members and friends in the immediate aftermath of
the attack on the World Trade Center on September 11, 2001,27

and collecting children from school following the bombings in
London on July 7, 2005.9 In our study, there were also clear dif-
ferences in levels of compliance, depending on where partici-
pants were asked to imagine they were when the incident oc-
curred. This finding suggests that people will be much more
inclined to comply with instructions to shelter in place if they
are already at home.

Public perceptions about the severity of an incident and the
ability of authorities to respond to the situation play a key role
in determining the likelihood of compliance with official ad-
vice.2-4 Good communication during and after an incident is
therefore an essential part of a successful response. An issue that
has been much debated is the impact of communicating worst
case scenarios or “precautionary” statements. For example, it
has been suggested that messages emphasizing that recommen-
dations are purely precautionary may actually amplify con-
cerns and reduce trust in public health protection.23 Concerns
have also been expressed about the potentially negative im-
pact of “worst case scenario” communications. For example, it
has been suggested that during the 2009 H1N1 pandemic, rea-
sonable worst case scenario communications were frequently
misinterpreted as predictions.21 Our data suggest that these con-
cerns may be overstated, as responses were largely unaffected
by the style of presentation. This finding is consistent with pre-
vious research that suggests growing cynicism about media
hyperbole in terms of reporting of disasters7,11; it is possible
that the public is becoming adept at seeing past the style of a
message.

However our data suggest some ways that communication strat-
egies can be enhanced. PMT has been identified as a poten-
tially useful framework for understanding public responses to
recommended health behaviors.27 Our data broadly support this
contention. In particular, coping appraisal seems to be a key
predictor in both the post office and home environments. This
finding is consistent with meta-analyses that found coping ap-
praisal to be the primary predictor of intentions and behav-
ior.17,18 Threat appraisal had a more complex relationship with

TABLE 3
Association Between Perception Variables and Behavioral Intentions (If at Post Office)

Perception Variables Mean (SD)

Odds Ratio (95% CI) for Behavioral Intentions

Stay Inside

Stay Inside for
Some but Not
Entire Period

Leave Post
Office to Go

Home Leave Area
Collect Children
(Parents Only) Fully Compliant

Trusta 3.46
(0.88)

1.41**
(1.23-1.61)

1.23**
(1.08-1.41)

0.98
(0.84-1.16)

0.97
(0.85-1.11)

0.98
(0.71-1.36)

1.48**
(1.13-1.93)

Anxietyb 19.34
(4.11)

1.14**
(1.10-1.18)

1.15**
(1.11-1.18)

0.97
(0.94-1.01)

1.11**
(1.08-1.15)

1.04
(0.97-1.12)

1.02
(0.96-1.08)

Perceived severitya 3.57
(1.11)

1.59**
(1.42-1.78)

1.42**
(1.27-1.58)

0.81**
(0.71-0.93)

1.31**
(1.17-1.46)

0.83
(0.63-1.10)

1.29*
(1.04-1.58)

Perceived likelihood of exposurea 3.80
(0.99)

1.27**
(1.13-1.43)

1.19**
(1.06-1.34)

0.78**
(0.66-0.91)

1.09
(0.97-1.23)

0.77
(0.56-1.07)

1.30*
(1.02-1.65)

Emotional responsea 4.06
(0.95)

1.57**
(1.37-1.79)

1.64**
(1.44-1.88)

0.93
(0.80-1.08)

1.42**
(1.25-1.61)

1.27
(0.93-1.73)

1.12
(0.88-1.42)

Response efficacya 3.66
(1.02)

1.32**
(1.18-1.49)

1.08
(0.96-1.21)

0.92
(0.80-1.06)

0.81**
(0.72-0.91)

0.75
(0.56-1.00)

1.67**
(1.30-2.14)

Self-efficacya 4.11
(1.08)

1.05
(0.95-1.17)

0.94
(0.84-1.04)

0.90
(0.78-1.04)

0.78**
(0.69-0.88)

0.73*
(0.55-0.97)

2.14**
(1.54-2.98)

Response costsa 3.71
(1.10)

1.15*
(1.03-1.27)

1.24**
(1.12-1.38)

1.06
(0.93-1.2)

1.42**
(1.27-1.58)

1.50**
(1.16-1.93)

0.85
(0.70-1.02)

*Indicates significant association at the .05 level; ** indicates significant association at the .01 level.
aScores range from 1 (strongly disagree) to 5 (strongly agree).
bScores range from 0 (not at all anxious) to 24 (very anxious).
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intended behaviors. When in the post office threat appraisal
was associated with staying in. This relationship was not ap-
parent when participants were asked to think about what they
would do if at home. Crucially, in both scenarios, threat ap-
praisal was associated with noncompliant behavior. Using threat-
based messages may therefore be counterproductive. Again this
is consistent with public responses to communications about
swine flu28 and suggests that more emphasis should be given to
addressing coping appraisals in crisis communications.

As shown repeatedly elsewhere,5 the extent to which the pub-
lic trusts the authorities providing the advice is also an impor-
tant factor in determining likelihood of compliance. It is there-

fore imperative that credible sources are used to communicate
official guidance during a major public health incident. Anxi-
ety was associated with noncompliant behaviors in the home
scenario, and with staying inside (either for some or all of the
requested period) and leaving the area in the post office sce-
nario. This finding suggests that anxiety promotes behavior
change, ie, actions that differ from behavioral norms such as
heading home in the event of a crisis. This finding also is con-
sistent with previous research.2,7

A comparison of UK and Polish responses found lower levels
of compliance in Poland. Polish participants also demon-
strated lower levels of self-efficacy and considered response costs

TABLE 4
Association Between Behavioral Intention and Country

Behavioral intentiona

Country
Frequencies (%)

UK Poland
Odds Ratio

(95% CI) for Country
Adjusted Odds Ratio
(95% CI)b for Country

At home
Stay inside1

Not likely 30 (5.0) 42 (7.1) 1.44 (0.89-2.33) 1.47 (0.77-2.81)
Likely 565 (95.0) 551 (92.9)

Stay inside for part time2

Not likely 353 (60.3) 106 (18.6) 0.15 (0.12-0.20)** 0.11 (0.08-0.16)**
Likely 232 (39.7) 464 (81.4)

Leave to check others3

Not likely 381 (67.8) 88 (15.3) 0.09 (0.06-0.11)** 0.07 (0.05-0.10)**
Likely 181 (32.2) 489 (84.7)

Leave the area4

Not likely 501 (85.3) 193 (34.4) 0.09 (0.07-0.12)** 0.09 (0.07-0.14)**
Likely 86 (14.7) 368 (65.6)

Collect children (parents of school children)5

Not likely 47 (27.6) 27 (14.1) 0.43 (0.25-0.73)** 0.50 (0.26-0.94)*
Likely 123 (72.4) 165 (85.9)

Fully compliant6

Not compliant 339 (56.6) 561 (93.3) 10.76 (7.51-15.41)** 14.63 (9.24-23.17)**
Compliant 260 (43.4) 40 (6.7)

At post office:
Stay inside1

Not likely 417 (70.4) 185 (31.7) 0.20 (0.15-0.25)** 0.22 (0.16-0.30)**
Likely 175 (29.6) 398 (68.3)

Stay inside for part time2

Not likely 429 (72.7) 142 (24.5) 0.12 (0.09-0.16)** 0.12 (0.09-0.17)**
Likely 161 (27.3) 437 (75.5)

Leave to go home3

Not likely 137 (23.2) 101 (17.4) 0.70 (0.53-0.93)* 0.53 (0.37-0.77)**
Likely 454 (76.8) 478 (82.6)

Leave the area4

Not likely 367 (62.3) 91 (16.0) 0.12 (0.09-0.15)** 0.11 (0.08-0.16)**
Likely 222 (37.7) 478 (84.0)

Collect children (parents of school children)5

Not likely 39 (23.5) 20 (10.4) 0.38 (0.21-0.68)** 0.44 (0.21-0.90)*
Likely 127 (76.5) 172 (89.6)

Fully compliant6

Not compliant 538 (90.1) 570 (95.0) 2.08 (1.32-3.28)** 3.01 (1.68-5.38)**
Compliant 59 (9.9) 30 (5.0)

*Indicates significant association at the .05 level; ** indicates significant association at the 0.01 level.
aAll odds ratios adjusted for education, anxiety, perceived severity, perceived likelihood of exposure, emotional response, self-efficacy, and response cost. Variables 1, 2, 3, 4,

and 6 were also adjusted for whether participants had children of school age, children not of school age, or no children.
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to be higher, which is consistent with noncompliant behav-
iors according to PMT. However, they also scored higher on
all threat appraisal measures, which would usually be associ-
ated with the adoption of protective behaviors. Regardless of
differences in coping and threat appraisals, country of origin
remained a significant predictor of intention to comply. This
finding suggests that although coping appraisal plays an impor-
tant role in behavioral intentions, national differences in com-
pliance cannot be accounted for by differences in perceptions
about the event. National differences therefore have impor-
tant implications for crisis communications, indicating that ge-
neric guidance on best practice for communicating with the pub-
lic12,13 may need to be adapted to accommodate local concerns
and likely behavioral responses.

Methodological Limitations
Our survey measured behavioral intentions rather than objec-
tively measured behavior. While behavioral intentions are
known to be a key determinant of behavior, other factors such
as volitional control, social reaction, and habitual control are
likely to affect the extent to which behavior reflects inten-
tions.29 Furthermore, a hypothetical scenario was used to iden-
tify likely behaviors and perceptions, which makes it difficult
to establish whether our results accurately reflect behaviors that
would be performed in the event of a real incident. The fact
that the associations we identified between perceptions and be-
havioral intentions were similar to those found in other, genu-
ine incidents7,9 provides some reassurance on this issue.

As with all survey studies, the use of self-report data mean that
results might be subject to social desirability bias. It is possible
that this may account for the discrepancy between the large pro-
portion of participants who indicated they would be likely to
stay inside as instructed and the relatively low levels of full com-
pliance found when other behaviors were taken into account.
Nevertheless, the very low levels of full compliance suggest that
social desirability effects have not had a strong influence on over-
all findings.

A further issue relates to the measurement of perception vari-
ables. Although measures of anxiety and trust were based on
scales that have been previously validated, due to survey length
limitations, PMT concepts were measured using single items.
Some reassurance is provided by the similarity between our find-
ings and research that used multiple measures for these con-
cepts,27 but further studies with expanded scales are required
to verify these findings.

A final caveat is that although participants were sampled on a
quota basis to ensure they were demographically representa-
tive for each country, the use of an online survey means that
individuals without Internet access were excluded from this
sample. Furthermore, the sample was made up of individuals
who had volunteered for market research. People who volun-
teer for research are likely to differ from the general popula-
tion. For example, they are likely to be better educated.30 This

likelihood raises questions about whether the findings may be
generalized to the wider population. This issue may have been
exacerbated by the possibility of different styles of survey re-
sponding in each country,31,32 possibly meaning that observed
differences in UK and Polish responses could be a method-
ological artifact rather than a true reflection of differences in
behavioral intentions. However, large differences in responses
between countries suggest that culturally specific response bi-
ases are unlikely to be able to fully account for our findings.

CONCLUSIONS
Coping appraisal appears to be an important predictor of be-
havioral intentions following a chemical incident emergency,
suggesting that successful behavioral interventions must take
into account perceptions regarding the efficacy of recom-
mended behaviors, the difficulties people may have in follow-
ing advice, and their perceptions about the cost of following
recommended behaviors. Future research should explore which
aspects of coping appraisal are particularly important in these
contexts. Overall we found sufficient similarities in proce-
dures and behavioral intentions to suggest that generic princi-
pals of risk and crisis communication would be applicable in
the United Kingdom and Poland. However, differences be-
tween levels of intended compliance between countries sug-
gest that these generic principles of crisis communication may
nevertheless need to be adapted to take into account local con-
cerns and likely behavioral responses.
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