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ABSTRACT

Objective To assess whether perceptions of the swine flu

outbreak predicted changes in behaviour among

members of the public in England, Scotland, and Wales.

Design Cross sectional telephone survey using random

digit dialling.

Setting Interviews by telephone between 8 and 12 May.

Participants997adults aged 18ormorewhohadheardof

swine flu and spoke English.

Main outcome measures Recommended change in

behaviour (increases in handwashing and surface

cleaning or plans made with a “flu friend”) and avoidance

behaviours (engaged in one or more of six behaviours

such as avoiding large crowds or public transport).

Results 37.8% of participants (n=377) reported
performing any recommendedbehaviour change “over the

past four days . . . because of swine flu.” 4.9% (n=49) had
carried out any avoidance behaviour. Controlling for

personal details and anxiety, recommended changes

were associated with perceptions that swine flu is severe,

that the risk of catching it is high risk, that the outbreak

will continue for a long time, that the authorities can be

trusted, that good information has been provided, that

people can control their risk of catching swine flu, and

that specific behaviours are effective in reducing the risk.

Being uncertain about the outbreak and believing that the

outbreak had been exaggerated were associated with a

lower likelihood of change. The strongest predictor of

behaviour change was ethnicity, with participants from

ethnic minority groups being more likely to make

recommended changes (odds ratio 3.2, 95% confidence

interval 2.0 to 5.3) and carry out avoidance behaviours

(4.1, 2.0 to 8.4).

Conclusions The results support efforts to inform the

public about specific actions that can reduce the risks

from swine flu and to communicate about the

government’s plans and resources. Tackling the

perception that the outbreak has been “over-hyped”may

be difficult but worthwhile. Additional research is

required into differing reactions to the outbreak among

ethnic groups.

INTRODUCTION

In April 2009 a new strain of influenza virus, A/H1N1,
commonly referred to as “swine flu,” began to spread

in several countries around the world. Evidence that
this new strain could pass from human to human led
theWorldHealthOrganization to quickly raise its pan-
demic alert level to phase 5, representing “a strong sig-
nal that a pandemic is imminent and that the time to
finalise the organisation, communication and imple-
mentation of the planned mitigation measures is
short.”1 This was subsequently raised to phase 6, indi-
cating that a full global pandemic was under way.
Given the lack of any specific vaccine against swine
flu, mitigation measures in the United Kingdom have
so far focused on identifying, treating, and isolating
people who have the disease and educating the public
about the steps that individuals can take to reduce the
risk of transmission. These recommendations include
using tissues when sneezing, washing hands regularly
with soap and water, and setting up a network of “flu
friends” to provide mutual assistance should someone
become ill.2 3

Encouraging the public to undertake specific beha-
viours related to hygiene has proved useful in contain-
ing previous outbreaks of infectious disease.4

Motivating the public to adopt such behaviours can
be difficult. Studies of how people responded to the
outbreak of severe acute respiratory syndrome in
2002 suggest that perceptions or beliefs about an out-
break may be important in determining compliance
with official advice. In particular the literature on
severe acute respiratory syndrome suggests that peo-
ple may be more likely to comply with health related
recommendations if they believe that the recom-
mended behaviours are effective,5 6 they perceive a
high likelihood that they may be affected by the
outbreak,6-8 they perceive that the illness has severe
consequences,6 they believe that the illness is difficult
to treat,9 and they believe that the government is pro-
viding clear and sufficient information about the out-
break and can be trusted to control the spread of
infection.7 In addition, higher levels of anxiety or
worrymay be associatedwith an increase in behaviour
changes.510

In addition to these factors, two others may be rele-
vant in determining whether people adopt precaution-
ary behaviour in response to an outbreak. Firstly, a
sense of public distrust exists about journalists and
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the sensationalising of health related stories.11 People
may fail to heed official advice conveyed through the
media if they believe that this is “just another health
scare.” Secondly, many scientific uncertainties sur-
round swine flu.12 Such uncertainty may influence
whether people undertake precautionary
behaviours.13

Understanding the role of specific perceptions in
motivating people to engage in precautionary beha-
viour may help health communicators to improve
their messages about outbreaks of new infectious dis-
ease generally and swine flu specifically.

To assess the associations between perceptions and
anxiety about swine flu and behaviour change relating
to swine flu we carried out a cross sectional telephone
survey of a large, demographically representative sam-
ple of the population of England, Scotland, andWales.
This survey provided a snapshot of public concerns
and behaviours at the start of the swine flu outbreak,
during a period of scientific uncertainty about the risks
posed by the virus.

METHODS

UK involvement in the swine flu outbreak

Intense media reporting in the UK about the swine flu
outbreak began on 25 April 2009 and peaked on 30
April after WHO raised its pandemic alert status to 5.
The first two cases of swine flu in the UK were con-
firmed on 27 April. By 12 May, the date on which
our data collection finished, 65 people in the UK had
been confirmed as having swine flu and several schools
had been closed as a precautionary measure. During

this time a major advertising campaign was started by
the government to provide the publicwith information
and advice. This included an information leaflet sent to
every home in the country, which discussed, among
other things, the nature of swine flu, what the govern-
ment had done to prepare for a pandemic, and what
individuals could do to protect themselves and
others.3 On 11 June, after we had completed our data
collection, WHO raised its pandemic alert status to
phase 6.

Cross sectional telephone survey

Between 8 and 12May IpsosMORI carried out a tele-
phone survey of 1000 residents of England, Scotland,
and Wales, using random digit dialling. This sample
size provided us with a sample error of about plus or
minus 3%. Proportional quota sampling was used to
ensure that respondents were demographically repre-
sentative of the general population, with quotas based
on age, sex, work status, region, and social grade. Each
interview lasted 20 minutes. To reduce selection bias,
participants were initially informed that the survey
related to “issues currently facing the UK” and were
only informed that the real issue was swine flu after
we had obtained verbal consent to proceed. Respon-
dents were required to be 18 years or older, to speak
English, and to have heard of swine flu.

Behaviours

Participants were asked nine questions about recent
behaviours. Six related to avoidance of places or activ-
ities, behaviours that had not been recommended by
the government. Three related to activities that had
been recommended—namely, increased cleaning or
disinfecting of surfaces, washing hands with soap and
water more often than usual, and discussing with a
friend or family member what to do if either person
caught swine flu. Eight of the questions were phrased
as “Over the past four days, I have . . . because of swine
flu.” The ninth question, relating to discussing plans,
did not specify a time frame. Table 1 lists the full
item wordings. Permitted responses for each question
were yes, no, or does not apply. As a supplementary
question we also asked “In the past 24 hours, how
many times have you washed your hands with soap
and water? That does not include having a shower, a
bath, or doing the washing up.”

Perceived efficacy of behaviours

Six items assessed whether participants believed that a
specific action reduced their risk of catching swine flu,
with possible response options being strongly agree
(scored as 5), tend to agree (4), neither agree nor dis-
agree (3), tend to disagree (2), or strongly disagree (1).
Table 2 gives the wording for these questions.

Anxiety

Anxiety was assessed using the six item version of the
validated state trait anxiety inventory.14 The preamble
specified that respondents should answer with respect

Table 1 | Behavioural responses to swine flu outbreak

Questions No (%) of positive responses

“Over the past four days, I have . . . because of swine flu”:

Deliberately cancelled or postponed a social event, such as meeting
friends, eating out, or going to a sports event*

10/946 (1.1)

Reduced the amount I use public transport* 20/710 (2.8)

Taken time off work* 5/732 (0.7)

Reduced the amount I go into shops* 18/961 (1.9)

Kept one or more of my children out of school or nursery* 2/486 (0.4)

Kept away from crowded places generally* 35/955 (3.7)

Increased the amount I clean or disinfect things that I might touch, such as
door knobs or hard surfaces†

169/976 (17.3)

Washed my hands with soap and water more often than usual† 278/989 (28.1)

Because of swine flu, I have discussed with a friend or family member what we
would do if one of us catches swine flu†

149/980 (15.2)

Performed ≥1 of the six avoidance behaviours 49/997 (4.9)

Performed ≥1 of the three recommended behaviours 377/997 (37.8)

In the past 24 hours, howmany times have you washed your hands with soap
and water (not including baths, showers, or washing up)?:

0 to 4 229/990 (23.0)

5 to 9 352/990 (35.6)

10 to 14 206/990 (20.8)

15 to 19 65/990 (6.6)

≥20 138/990 (13.9)

*Behavioural changes classified as avoidance.

†Behavioural changes classified as recommended.

RESEARCH

page 2 of 8 BMJ | ONLINE FIRST | bmj.com

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.b2651 on 2 July 2009. D
ow

nloaded from
 

http://www.bmj.com/


to how they had been feeling over the past four days in
relation to swine flu. This scale provided scores of
between 6 (least anxiety) and 24 (most anxiety). We
categorised people who scored 12 or more as having
anxiety about swine flu, and those who scored 18 or
more as having high anxiety about swine flu.15

Perceptions

Thirty nine items were used to assess key themes of
how people perceived the swine flu outbreak. Percep-
tion items were phrased as statements, with response
options ranging from strongly agree (5) to strongly dis-
agree (1). Exploratory factor analysis using principal
axis factoring and varimax rotation suggested that
nine factors were present in the data. All factors were
readily interpretable by examining those items with
loadings greater than 0.4. Six of the factors were used
to form scales (box).
Scores on these scales were calculated as themean of

the relevant items. Cronbach’s α scores of less than 0.6
for the remaining three factors prevented us from
forming scales. Instead we used the single item that
we thought best summarised the factor in the analysis.
These related to uncertainty (“I do not understand
what is happening with this swine flu outbreak”), con-
trol (“I think that if I am careful, I can reducemy risk of
catching swine flu”), and lack of treatments (“I think
there is nothing that can be done to treat people with
swine flu”).

Personal and other variables

Personal variables consisted of sex, age, working sta-
tus, household income, children aged 0 to 4 in the
household, educational level, ethnicity, and the pre-
sence of any chronic illness or disability diagnosed by
a doctor. We also asked whether respondents had
received the government’s leaflet on swine flu and, if
so, whether they had read it.

Analyses

Wecalculated twoprimaryoutcomes;whether thepar-
ticipant had engaged in any of the six avoidance beha-
viours (table 1) and whether the participant had
engaged in any of the three recommended behaviours
(table 1). Binary logistic regressions were used to cal-
culate the univariate associations between personal
characteristics and the primary outcomes. We used t
tests to investigate the association between anxiety

levels and the primary outcomes. Two sets of binary
logistic regressions were used to assess the univariate
associations between perception variables and pri-
mary outcomes, and also the multivariate associations
adjusting for significant personal variables and anxiety.
We calculated t tests and odds ratios to assess whether
receiving or reading the government’s swine flu leaflet
was associated with behaviour outcomes or anxiety.
Weighting the data by age, sex, working status,

region, and social grade did not alter the prevalence
of any behaviour outcome bymore than 1%.We there-
fore carried out analyses using unweighted data.

RESULTS

Overall, 14 297 potential respondents were contacted.
Of these, 9451 refused to participate, 3575 asked to be
called back later but declined tomake an appointment,
and 123 made an appointment but could not be
included during the data collection period. Of the
remainder, 93 were ineligible to participate (including
37 who reported that they had not heard of swine flu)
and 55 were out of quota, leaving 1000 eligible people
who were interviewed. Of these, three reported that
they or a familymember had been advised to take anti-
viral drugs because of exposure to swine flu and were
therefore excluded from analyses.

Behaviour outcomes, anxiety, and perceived efficacy of

behaviours

Table 1 lists the behaviour changes reported in
response to the swine flu outbreak. Forty nine people
(4.9%) reported engaging in one or other form of
avoidance behaviour, whereas 377 (37.8%) said that
they had carried out one or more of the three recom-
mended behaviours. In total, 237 (23.8%) scored 12 or
more on the six item state trait anxiety inventory, sug-
gesting anxiety about swine flu. Of these, 21 (2.1%)
scored 18 or more, suggesting high anxiety. Table 2
lists the perceived efficacy of the six behaviours asked
about.

Association between personal variables and behaviour

Table 3 shows the associations between personal vari-
ables and behaviour. Women, people aged 18 to 24,
and parents of young children were significantly
more likely to follow recommended behaviours. Parti-
cipants who were not employed, were poor, had an
annual household income of less than £30 000, or had

Table 2 | Perceived efficacy of various behavioural responses to swine flu. Values are numbers (percentages) of participants

Question Strongly agree Tend to agree
Neither agree
nor disagree

Tend to
disagree

Strongly
disagree

I believe that . . . reduces your risk of catching swine flu:

Reducing the number of people you meet over a day 162/975 (16.2) 303/975 (31.1) 76/975 (7.8) 264/975 (27.0) 170/975 (17.4)

Avoiding public transport (spacing at start) 143/969 (14.8) 340/969 (35.1) 96/969 (9.9) 231/969 (23.8) 159/969 (16.4)

Cleaning or disinfecting things you might touch 454/973 (46.7) 343/973 (35.3) 49/973 (5.0) 92/973 (9.5) 35/973 (3.6)

Washing your hands regularly with soap and water 563/990 (56.9) 306/990 (30.9) 31/990 (3.1) 64/990 (6.5) 26/990 (2.6)

Wearing a face mask when out in public 70/965 (7.3) 164/965 (17.0) 66/965 (6.8) 306/965 (31.7) 359/965 (37.2)

Avoiding hospitals or general practices 161/968 (16.6) 253/968 (26.1) 81/968 (8.4) 273/968 (28.2) 200/968 (20.7)
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no educational qualifications were significantly more
likely to adopt avoidance behaviours. The largest
effects were for participants from non-white ethnic
backgrounds, who were significantly more likely than
white participants to adopt both recommended beha-
viours (odds ratio 3.2, 95% confidence interval 2.0 to
5.3) and avoidance behaviours (4.1, 2.0 to 8.4). Further
analyses showed that ethnicity remained a significant
predictor for recommendedbehaviours (2.6, 1.4 to 4.7)
and avoidance behaviours (4.9, 1.8 to 13.1) even after
adjusting for age, sex, education, young children in the
household, income, and working status.

Association between anxiety and behaviour

Participants who had carried out one or more recom-
mended behaviours had significantly higher levels of
anxiety than participants who had not (mean differ-
ence 1.7, 95% confidence interval 1.3 to 2.1, t=8.5,
df=995, P<0.001). Similarly, participants who had car-
ried out one or more avoidance behaviours had signif-
icantly higher levels of anxiety than those who had not
(2.6, 1.7 to 3.5, t=5.8, df=995, P<0.001).

Association between perceptions and behaviour

Table 4 shows the mean scores for the perception fac-
tors and the univariate and multivariate associations
between perceptions and behaviour change. Adjusting
for all significant personal variables in table 3 and for
anxiety, all perceptions apart from those relating to the
availability of treatments for swine flu were associated
with carrying out one or more recommended beha-
viours. Although perceptions relating to likelihood,
severity, exaggeration, timeline, and uncertainty also
showed significant univariate associations with carry-
ing out one or more avoidance behaviours, only like-
lihood and severity remained significant after adjusting
for personal variables and anxiety.

Perceived efficacy of specific behaviours as a predictor of

behaviour change

Binary logistic regressions showed significant univari-
ate associationsbetweenperceived efficacyof reducing
the number of peoplemet in a day and adopting one or
more avoidance behaviours (odds ratio 1.8, 95% con-
fidence interval:1.4 to 2.3), perceived efficacy of avoid-
ing public transport and reducing the amount of public
transport used (2.2, 1.4 to 3.5), perceived efficacy of
cleaning or disinfecting things that might be touched
and increasing the amount of cleaning or disinfection
of things (2.2, 1.7 to 2.8), and perceived efficacy of
washing hands regularly with soap andwater and actu-
ally washing hands more regularly (1.8, 1.5 to 2.2).
Although the strength of these associations was
reduced by adjusting for age, sex, working status,
household income, educational level, ethnicity,
young children in the house, and anxiety, all four
remained significant.

Effects of the leaflet on behaviours and anxiety

At the time of the survey, 392 participants said that
they had received the government’s leaflet about
swine flu (39.3%), and 255 (25.6%) said they had read
it. No significant differences were found between par-
ticipants who had or had not received the leaflet in
terms of anxiety (mean difference −0.3, 95% confi-
dence interval −0.7 to 0.08, t=1.6, df=995, P=0.12),
whether they had adopted one or more of the recom-
mended behaviours (odds ratio 0.9, 95% confidence
interval 0.7 to 1.2), or whether they had adopted one
or more of the avoidance behaviours (0.5, 0.3 to 1.0).
Comparing participants who had read the leaflet with
those who had not did not alter the results for the beha-
viour outcomes. Participants who had read the leaflet
were, however, significantly less anxious than the com-
bined group who had either not read the leaflet or not
received it (mean difference −0.5, 95% confidence
interval −0.9 to −0.05, t=2.2, df=995, P=0.03).

DISCUSSION

Our results suggest that less than two weeks after
WHO responded to the swine flu outbreak by raising
its pandemic alert status to 5 and in the face of intense
media coverage and a major government advertising
campaign, public responses to swine flu were muted.
Anxiety about the outbreak was low, with only 24% of
participants reporting any anxiety and only 2% report-
ing high anxiety. Behaviour changes were also limited.
Most people reported that they had not changed the
frequency of their hand washing (72%), increased the
amount that they cleaned or disinfected things (83%),
or discussed plans with a “flu friend” (85%). In fact
most people (62%) had done none of these things.
There was also little evidence that people were using
behaviours with potentially damaging social or eco-
nomic implications,16 with fewer than 5% reporting
that they had avoided people or places as a result of
the outbreak. These results add to an extensive body
ofwork that rebuts any suggestion that the public’s first
responsewhen facedwith a novel threat is to over-react

Perception scales used in the analyses, with examples of items

Trust in the authorities (five items)

In general, I think the authorities are acting in the public’s best interest in dealing with the

swine flu outbreak (Cronbach’s α 0.81)

Likelihood of infection (five items)

I believe there is currently a high risk of catching swine flu in the shops I go to (Cronbach’s

α 0.80)

Severity of illness (five items)

I think that if I catch swine flu it will have major consequences for my life (Cronbach’s α
0.70)

Exaggeration of the risk (four items)

I think that the media have over-exaggerated the risks of catching swine flu (Cronbach’s α
0.62)

Timeline for the outbreak (three items)

In my opinion, this swine flu outbreak is going to continue for a long time (Cronbach’s α
0.74)

Good information (three items)

Overall, the information I have heard about swine flu has been clear (Cronbach’s α 0.75)
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or panic.17 In practice, convincing the public that the
threat is real is often a more pressing task for public
health agencies than providing reassurance.

The role of perceptions

The associations identified between perceptions about
the outbreak and behaviour change provide some
insight into factors that could be targeted to improve
rates of compliance with official recommendations. As
might be expected,6-8 18 believing that there is currently
a high risk of catching swine flu and that catching it will
have severe consequences were both associated with
behaviour change. Perceiving that the outbreak
would continue for a long time was also a predictor of
whether someone carried out recommended beha-
viours, presumably because this indicated a higher
level of risk over the longer term.
Less uncertainty about the outbreak and perceptions

that the overall information given out was clear, con-
sistent, and helpful were also associated with an
increased likelihood of undertaking recommended
changes to behaviour. The importance of reducing
uncertainty and providing clear information has been
suggested before11 19 and although most accounts have
focused on this as a way of reducing anxiety, these

factors can also affect behavioural responses during
major incidents.20 In this study the mean scores of
scales for “good information” and “uncertainty” sug-
gested that public health communicators had some
success in preventing confusion and in conveying a
consistent set of comprehensible messages, which in
turn seem to have increased rates of recommended
behaviour change.
Informing the public about a potential health risk is

never free of context. Previous warnings or alerts that
have seemingly come to nothing may determine how
people perceive the present situation.1117 The high
mean score on our exaggeration scale suggests that
this may have been the case in the early stages of the
swine flu outbreak. As might be expected, the percep-
tion that the incident hadbeen hypedupwas associated
with a lower likelihood of behaviour change. Correct-
ing such perceptions in the short term may not be
easy.17 A long history of well intentioned health warn-
ings from the government and scientists have left the
public uncertain about the relative importance of each
new warning, while a constant flow of “urgent” health
warnings based on limited, if any, evidence are carried
onadaily basis by theUKmedia.21 It is therefore unsur-
prising that 68% of our respondents agreed with one

Table 3 | Association between personal variables and behaviour during swine flu outbreak

Variable and variable levels
No (%) of

participants

No (%) using
recommended
behaviours

Odds ratio
(95% CI)

No (%) using
avoidance
behaviour

Odds ratio
(95% CI)

Sex:

Women 528 (53.0) 215 (40.7) 1.3 (1.0 to 1.7) 31 (5.9) 1.6 (0.9 to 2.8)

Men 469 (47.0) 162 (34.5) Reference 18 (3.8) Reference

Age group:

18-24 119 (11.9) 56 (47.1) 1.9 (1.2 to 3.0) 8 (6.7) 1.0 (0.4 to 2.5)

25-34 156 (15.6) 63 (40.4) 1.4 (0.9 to 2.2) 7 (4.5) 0.7 (0.3 to 1.7)

35-54 351 (35.2) 132 (37.6) 1.3 (0.9 to 1.8) 8 (2.3) 0.3 (0.1 to 0.8)

55-64 156 (15.6) 57 (36.5) 1.2 (0.8 to 1.9) 12 (7.7) 1.2 (0.5 to 2.7)

≥64 215 (21.6) 69 (32.1) Reference 14 (6.5) Reference

Working status:

Not working 405 (40.6) 156 (38.5) 1.1 (0.8 to 1.4) 29 (7.2) 2.2 (1.2 to 4.0)

Working full or part time 592 (59.4) 221 (37.3) Reference 20 (3.4) Reference

Annual household income:

<£30 000 502 (57.4) 199 (39.6) 1.2 (0.9 to 1.5) 28 (5.6) 2.1 (1.0 to 4.5)

>£30 000 372 (42.6) 134 (36.0) Reference 10 (2.7) Reference

Educational attainment:

None 126 (14.5) 48 (38.1) 1.0 (0.7 to 1.5) 11 (8.7) 2.5 (1.1 to 5.8)

GCSE level 235 (27.0) 80 (34.0) 0.8 (0.6 to 1.2) 11 (4.7) 1.3 (0.6 to 3.0)

A level 182 (20.9) 73 (40.1) 1.1 (0.8 to 1.6) 10 (5.5) 1.5 (0.6 to 3.6)

Degree or higher 327 (37.6) 124 (37.9) Reference 12 (3.7) Reference

Ethnicity:

Other 73 (7.4) 47 (64.4) 3.2 (2.0 to 5.3) 11 (15.1) 4.1 (2.0 to 8.4)

White 914 (92.6) 327 (35.8) Reference 38 (4.2) Reference

Chronic illness:

Present 291 (29.35) 118 (40.5) 1.2 (0.9 to 1.5) 19 (6.5) 1.6 (0.9 to 2.8)

None 701 (70.7) 258 (36.8) Reference 30 (4.3) Reference

Children in household:

Aged ≤4 126 (12.6) 63 (50.0) 1.8 (1.2 to 2.6) 7 (5.6) 1.2 (0.5 to 2.6)

Aged ≥4, or no children 871 (87.4) 314 (36.1) Reference 42 (4.8) Reference
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item in our exaggeration scale, “I think that the media
have over-exaggerated the risks of catching swine flu.”
Amore encouraging finding was that the authorities

still received a relatively high score for trust (mean
score 3.9 of 5). Our finding that participants with
higher trust in the government and the responding
agenciesweremore likely to follow their recommenda-
tions seems logical and corresponds with evidence of a
similar relation during the severe acute respiratory
syndrome outbreak.7

Finally, most of our sample agreed that if they were
careful they could reduce their risk of catching swine
flu. This perception was associated with an increased
probability of taking action. Fatalistic assumptions that
“there is nothing you can do” have been observed in
some people during previous incidents22 but did not
pose a major problem in this instance. More specific
perceptions as to which particular actions are effective
in reducing the risk revealed an interesting pattern.
Whereas over 80% of participants believed that the
hygiene measures recommended by the government
were effective, around half of respondents also
believed the same about avoiding other people or pub-
lic transport. The perceived efficacy of such actions
was associated with actually performing them. These
data suggest that should recommendations for social
distancing be required in this or any future outbreak,
the public is likely to view such measures as effective.

The role of personal variables

Behaviour change among our sample was partly pre-
dicted by several personal variables. Similar effects to
those reported here have been observed for sex,5 6 10

parental status,20 and low socioeconomic status,23

although the effect of age, with younger adults being
more likely to take action, is contrary to the effect
observed in several studies on severe acute respiratory
syndrome.5-7 10 Of most interest was the association
between ethnicity and behaviour change, an associa-
tion that was apparent even after adjusting for

socioeconomic variables.Wedid not have enoughpar-
ticipants from ethnic minorities to carry out subgroup
analyses and to identify which, if any, ethnic groups
were reacting most to the outbreak. Previous research
has found that worry and avoidance behaviours relat-
ing to terrorism are more common among minority
groups in general than in white respondents, suggest-
ing that this effect may be due to shared perceptions of
vulnerability or low levels of control.24 More research
on the causes of this phenomenon is required.

The impact of the swine flu leaflet

Our results suggest that the government’s swine flu
leaflet had limited if any impact on behaviour change,
although reading the leaflet was associated with lower
anxiety. These analyses do not imply that the informa-
tion in the leaflet was ineffective: it might be that the
widespread media campaign that preceded delivery of
the leaflet meant that the public was already well
informed about swine flu by the time of our survey.
At the same time the effects of the leaflet on the use of
tissues or on health behaviours among people with flu-
like symptoms was not assessed in this study. Finally,
we were only able to assess the effects of the leaflet
during a period of relatively low swine flu transmission
in the UK.

Methodological issues

Investigating public perceptions in the immediate after-
math of a major incident presents several challenges.25

Ideally, a randomly selected sample of the public
should be interviewed, with efforts made to ensure a
good response rate and comparisons made with the
known distribution of key variables in the population
to assess the presence of non-response bias. Maximis-
ing response rates takes time, however.26 Yet after a
major incident, data on perceptions and behaviours
must be collected quickly if they are to have any impact
onpolicy.25 Because speedwas important,we elected to
use random digit dialling with quota sampling so that

Table 4 | Association between perception variables and behaviour during swine flu outbreak

Factors
Mean (SD) score,*
No of participants

Association with carrying
out ≥1 recommended behaviours

Association with carrying
out ≥1 avoidance behaviours

Odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)†

Odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)†

Trust 3.9 (0.8), 997 1.3 (1.1 to 1.5) 1.6 (1.3 to 2.0) 0.8 (0.6 to 1.2) 0.8 (0.5 to 1.1)

Likelihood 2.3 (0.9), 997 1.8 (1.5 to 2.1) 1.5 (1.3 to 1.8) 3.1 (2.3 to 4.2) 2.7 (1.8 to 4.0)

Severity 2.8 (0.9), 997 1.6 (1.4 to 1.8) 1.4 (1.2 to 1.7) 2.2 (1.6 to 3.0) 1.8 (1.2 to 2.7)

Exaggeration 3.6 (0.9), 997 0.6 (0.5 to 0.6) 0.6 (0.5 to 0.7) 0.7 (0.5 to 0.9) 0.7 (0.5 to 1.0)

Timeline of outbreak 3.1 (1.0), 974 1.2 (1.1 to 1.4) 1.2 (1.1 to 1.5) 1.4 (1.1 to 1.9) 1.4 (1.0 to 2.1)

Good information 3.7 (1.0), 992 1.3 (1.2 to 1.5) 1.4 (1.1 to 1.6) 1.3 (0.9 to 1.8) 1.1 (0.8 to 1.7)

Uncertainty‡ 2.5 (1.3), 972 1.0 (0.9 to 1.1) 0.9 (0.8 to 1.0) 1.4 (1.1 to 1.7) 1.1 (0.8 to 1.4)

Control‡ 4.0 (1.1), 981 1.4 (1.2 to 1.5) 1.5 (1.3 to 1.8) 0.9 (0.7 to 1.2) 0.8 (0.6 to 1.1)

Lack of treatments‡ 1.7 (1.0), 966 0.9 (0.8 to 1.1) 0.9 (0.8 to 1.1) 1.0 (0.7 to 1.3) 0.7 (0.5 to 1.1)

*Scores from 1 to 5. High scores indicate greater agreement that: the authorities are to be trusted in handling swine flu; I am at risk of catching

swine flu; swine flu is a severe illness; the outbreak has been over-exaggerated; the outbreak will continue for some time; the information I have

received has been good; I do not understand what is happening; I can reduce my risk of catching swine flu; nothing can be done to treat people with

swine flu.

†Adjusting for sex, age, work status, income, education, ethnicity, parental status, and anxiety.

‡Factors represented by single item that authors thought best illustrated underlying concept.
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the demographic distribution of our sample matched
that of the population of England, Scotland, and
Wales. In practice the use of quotas prevented only 55
potential respondents from participating. The low
response rate (7%) may be of more concern, although
as participants were not informed of the survey topic
until consent had been obtained, any non-response
bias on the basis of interest in the topic should have
been minimal. Given the nature of this telephone sur-
vey, we were unable to obtain any data about non-
responders with which to assess potential bias.

Aside from design issues, another issue with our
study was the choice of primary outcome measure.
Behaviour change is not the same as compliance with
official advice. For example, some people who
reported not increasing their hand washing none the
less may have complied with advice to wash hands
“often,”3 whereas others who did increase their hand
washing may still have fallen short of the optimal fre-
quency. If “often” is defined as 10 times ormore a day4

then 41.3% of our sample met the criterion for compli-
ance. If defined as five or more times a day,27 then
76.9% met the criterion. Using compliance rather
than behaviour change as the outcome might have
resulted in a different set of findings. However, while
such data are of importance to disease modellers and
policymakers, from the perspective of assessing public
responses to an incident, behaviour change is the key
indicator to consider. Compliance by default among
people who frequently wash their hands is of lesser
interest.

Our selection of behaviour outcomemeasures delib-
erately avoided two of the key factors communicated
to the public during the outbreak: the use of tissues
when sneezing and what to do if flu-like symptoms
develop. Given our sample size and the prevalence of
flu at the time of the survey, we were unable to assess
the set of behaviours regarding flu-like symptoms. Use
of tissues was not included as this is important for the
protection of others rather than oneself and hencemay
be qualitatively different in terms of its relation with
predictor variables.

A caveat is also required about the perception scales
that we used. Although the items incorporated in these
scales had face validity, clustered appropriately during
factor analysis, and produced adequate internal relia-
bility their psychometric properties have yet to be
determined fully. In particular, those measures based
on single items should be regarded with caution.
Further studies to expand and refine these scales and
to test their properties in different situations are
ongoing.
Finally, the cross sectional nature of our data means

that we may have underestimated the strength of the
associations between some risk factors and behaviour
change. For example, engaging in precautionary beha-
viours may serve to reduce anxiety or reduce some-
one’s perceived risk of catching swine flu. The true
role of these variables in motivating behaviour change
may therefore have been stronger than our results
imply. For other analyses we may have overestimated
the strength of associations. For example, successful
behaviour change may increase someone’s belief that
they have control over the risk, artificially inflating our
estimate of this effect.

Conclusions

Early epidemiological assessments suggest that the
transmissibility of swine flu is at the lower end of esti-
mates obtained for previous pandemics, whereas its
case fatality ratio is comparable to that reported in
the 1958 pandemic.12 However, it remains possible
that evolution of the virus or seasonal effects might
alter both its transmissibility and its severity in the
coming months.12 Should swine flu develop into a
more serious public health problem, then understand-
ingwhat factors are associatedwith adaptive behaviour
changes among the general public may help commu-
nicators to devise more effective public health mes-
sages. Equally, understanding how the public
responds to reports of a potential pandemic may also
be useful in identifyingways of encouraging behaviour
change during the early stages of any future outbreak
of infectious disease.
Our results largely endorse the current policy of pro-

viding the public with clear, consistent information,
which focuses on the practical things that people can
do to reduce their risk and which maintains trust by
explicitly discussing the current level of knowledge,
preparation, and resources available to tackle the out-
break. Emphasising the efficacy of recommended
actions and the possible duration of the outbreak may
help to improve compliance further. The perception
that government warnings or media stories represent
scare mongeringmay be difficult to tackle but requires
further attention. If the present swine flu outbreak does
not result in high levels of morbidity, however, it is
likely that the current response will be seen by some
as yet another example of scientists and media “crying
wolf.” Finally, the large differences between ethnic
groups in terms of behaviour change were of interest.
Further research to confirm and explore these differ-
ences is required.

WHAT IS ALREADY KNOWN ON THIS TOPIC

Encouraging people to adopt specific behaviours such as hand washing may help to reduce
any effects of an influenza pandemic

During the outbreak of severe acute respiratory syndrome, evidence suggested that specific
perceptions of the outbreak were associated with people’s willingness to make these
changes to their behaviour

WHAT THIS STUDY ADDS

In the early stages of the swine flu outbreak, relatively few people made recommended
changes to their behaviour, despite widespread advertising and media coverage

Factors associated with an increased likelihood of making these changes included
perceptions that swine flu is severe, the risk of catching it is high, the outbreak will continue
for a long time, the authorities can be trusted, and people can control their risk

Being uncertain about the outbreak and believing that it had been exaggerated were
associated with a lower likelihood of change
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