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ABSTRACT

Laypersons’ chains of reasoning in explaining recent influenza outbreaks are investigated. Drawing
on social representations theory, fundamental worldviews, that is, the belief in a dangerous world
(BDW), are postulated to anchor explanations of disease origins, which in turn affect perceived
effectiveness of protection measures. Our study, based on a longitudinal survey among the general
public in Switzerland, showed that the lower people’s BDW scores, the more they appeal to natural
origins to explain outbreaks and the more they perceive official protection measures as effective. The
higher people’s BDW scores, the more they explain outbreaks via hygienic origins, which are linked
with out-group discrimination measures, and conspiracy origins, which are linked with lower
perceived effectiveness of aid intervention measures. Copyright © 2013 John Wiley & Sons, Ltd.
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Although the success of public health measures during outbreaks of infectious diseases
hinges on the degree to which people follow appropriate protection measures, many people
do not follow them: during the recent HIN1 pandemic, vaccination compliance was low
in many countries such as the USA (12.9-38.8% per state; CDC, 2010) or Switzerland
(8-30% per canton; Swiss Federal Office of Public Health, 2010). Why do some people
follow recommended protection measures while others do not? Researchers have
suggested investigating how people reason about scientific and medical theories and the
context in which they perform this reasoning (e.g. Bauer, 1998; Radley & Billig, 1996;
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Wagner, 2007). On the basis of social representations theory (SRT), this approach posits
that people try to understand unfamiliar diseases by framing them according to pre-existing
knowledge (Moscovici, 2000). Consequently, they elaborate chains of reasoning, which
may be inconsistent with expert discourse and recommendations (e.g. Echebarria Echabe,
Guede, Sanjuan Guillen, & Valencia Garate, 1992; Joffe & Staerklé, 2007). Here, we
analyse social representations about the origins and effectiveness of protection measures
in the context of HIN1 (swine flu) and H5N1 (avian flu). We suggest that people follow
different chains of reasoning that connect the disease origins with protection measures
depending on the extent to which they believe the world is dangerous.

Making sense of novel events according to social representations theory

According to SRT (Bauer & Gaskell, 1999; Moscovici, 1961; Wagner & Hayes, 2005),
suddenly occurring novel events such as disease outbreaks are symbolically and materially
threatening. Laypersons make sense of these events by generating explanations that place
them within a familiar frame of reference. Such sense-making involves two processes:
anchoring and objectification. In objectification, new concepts are associated with concrete
symbols and images, thus making them easier to visualize and communicate. In anchoring,
new information is interpreted according to older knowledge and beliefs. It is through
objectification and anchoring that the content of knowledge gets transformed, in particular from
scientific theory into common sense (Bangerter & Heath, 2004; Green & Clémence, 2008).

Although objectification and anchoring lead to the emergence of social representations
that facilitate making sense of novel events in everyday life, all individuals do not neces-
sarily share these representations. People may differ in their prior knowledge about events
or in their endorsement of particular beliefs. These differences serve as organizing princi-
ples that give rise to diverging social representations (Doise, 1993) and structure them into
different chains of reasoning (Doise, Clémence, & Lorenzi-Cioldi, 1993). Organizing prin-
ciples define different ways of thinking by articulating objectification, which allows people
to share common knowledge, and anchoring, which leads to differences because people do
not have the same initial knowledge and beliefs. Chains of reasoning are thus based on fun-
damental worldviews about the functioning of society (such as feeling safe or in danger)
and developed by the association of entities perceived as responsible for the disease (e.g.
danger coming from out-groups) and the means to cope not only with the disease but also
its origins. These worldviews intervene in the familiarization of new information, and
because people adopt different positions towards them, worldviews offer different
anchoring points for the development of chains of reasoning from initial information.
Investigating chains of reasoning from an SRT perspective thus allows moving beyond
the deficit model (e.g. Wynne, 1991) and rational risk perception (e.g. Champion &
Skinner, 2008) in diseases to explain why some people choose to follow protection
measures while others do not.

One worldview relevant for the domain of diseases is the perception of the environment
as more or less dangerous. Indeed, with the appearance of new emerging infectious dis-
eases (e.g. HIV/AIDS) and accidents (e.g. nuclear disasters), people seem divided on the
question of how safe the world is. The belief in a dangerous world (BDW; Altemeyer,
1988; Duckitt, Wagner, du Plessis, & Birum, 2002) is a construct reflecting this basic ideo-
logical orientation in life. Low scores on this construct reflect the belief that the world is
safe and that people are fundamentally good with the best of intentions, whereas high
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scores indicate beliefs of a world that is dangerous and full of people with bad intentions
(Duckitt et al., 2002). Consequently, high BDW should be associated with the tendency to
explain disease outbreaks as caused by humans, either intentionally or unintentionally. In a
chain of reasoning, whether people see the world as dangerous or not should thus affect
origin explanations of infectious diseases.

Lay explanations of origins of infectious diseases

The SRT framework has been applied to study social representations of new threats such as
emerging infectious diseases (e.g. Gilles et al., 2013; Green et al., 2010; Joffe, 1999;
Washer, 2006, 2010; Washer & Joffe, 2006) and, more specifically, laypersons’ reasoning
about disease origins (e.g. Joffe & Lee, 2004; Liao et al., 2009).

Interviews on representations of HSN1 with people in Hong Kong (Joffe & Lee, 2004)
and South and East Asia (Liao et al., 2009) showed different types of origin explanations:
the weather, pollution, new technologies and politics; unhygienic practices of chicken
rearers and overcrowding; and viruses (e.g. new strains of older diseases). In a study of
social representations of HINT in Turkey (Gul Cirhinlioglu & Cirhinlioglu, 2010), a sixth
of the respondents perceived HINI to be human-made (e.g. developed as a biological
weapon), whereas a third saw HINT1 as a form of the common flu.

Lay explanations of infectious disease thus broadly appeal to two kinds of origins. A
natural origin explanation is derived from modern medical science. It is the dominant
explanation for infectious diseases in modern societies and constitutes the foundation for
disease prevention programmes advocated by political authorities. Explanations attributing
disease outbreaks to the emergence of new viral or bacterial strains fall into this category.
Another kind of explanation appeals to actions of humans. For instance, in the Middle
Ages, different diseases were attributed to Jews poisoning wells (Campion-Vincent, 1989).
Despite the advent of modern medical science, versions of this explanation remain alive.
Examples include blaming outbreaks on unhygienic practices of out-groups (e.g. chicken
rearers, Joffe & Lee, 2004; gay men in the case of AIDS, Washer, 2010) or on plots by
terrorists or governments, in line with conspiracy theories (e.g. AIDS as an instrument
of genocide created by the US government to exterminate minority populations, Ross,
Essien, & Torres, 20006).

This latter type of explanation cannot be reduced to lack of scientific knowledge.
Laypersons often master basic scientific knowledge (Lorenzi-Cioldi & Clémence, 2001;
Wagner, 2007), but this does not tell them why a particular disease emerges or who is
responsible for it. To compensate for this uncertainty, they make inferences from their
initial worldviews to explain the disease origins. These worldviews intervene as organizing
principles that structure social representations from shared meanings to various chains of
reasoning (Doise et al., 1993). When social groups vary in their organizing principles,
new information triggers more debate, resulting in diffusion and transformation of this
information. One such worldview is BDW, which is associated with belief in conspiracy
theories (Wagner-Egger & Bangerter, 2007) and exclusionary immigration attitudes (e.g.
Green et al., 2010). In chains of reasoning, BDW should thus be linked to explanations
of disease origins: we expect people who see the world as dangerous to be more likely
to view disease outbreaks as having their origins in human actions, whereas participants
who see the world as safe should be more likely to believe the natural origin explanation
propagated by medical authorities. The origin explanations in turn will affect perceived
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effectiveness of different protection measures. The initial worldview thus anchors different
chains of reasoning, which explains why different people endorse different protection
measures (e.g. vaccination).

From origin explanations to protection measures

Research on predictors of protection behaviour has mostly been guided by theories of
health behaviour, such as the health belief model (Champion & Skinner, 2008) or the
theory of planned behaviour (Montano & Kasprzyk, 2008), in which risk perception plays
amajor role. For instance, in the case of HIN1, anxiety influences protection behaviours such
as vaccination, avoidance and hygienic behaviour (e.g. Jones & Salathé, 2009; Liao, Cowling,
Lam, & Fielding, 2010; Rubin, Amlot, Page, & Wessely, 2009; Setbon & Raude, 2010).

There is less research on the link between disease explanations and perceived effectiveness
of protection measures. However, belief in conspiracy theories about the origin of HIV
influences several outcome measures: people who believe in conspiracy theories use less
condoms (e.g. Ross et al., 2006), show lower adherence to therapy (e.g. Whetten et al., 2006)
and know less about HIV risk and prevention (e.g. Kalichman & Simbayi, 2004).

As these studies highlight the consequences of conspiracy beliefs for protective behav-
iour, it is likely that natural and human-made origin explanations will also influence pro-
tective behaviours. Whereas the first link in the chain of reasoning regarding infectious
diseases relates BDW to origin explanations, the second link relates these explanations
to protective behaviours. If people perceive a disease to be due to natural causes, we expect
them to endorse expert-recommended and aid intervention measures to a stronger degree
than those who locate origins in the actions of humans. Both measures are in line with a
scientific point of view about the natural cause of the disease and are propagated by insti-
tutions such as the World Health Organization (WHO, 2010). People explaining a disease
with the lack of hygiene or morality in other groups, however, will be more likely to
engage in discrimination measures (e.g. Schaller, Park, & Faulkner, 2003), such as avoiding
out-group members. They should also reject officially recommended protection measures
(i.e. expert-recommended and aid interventions) as these are closely associated with the
officially propagated cause of the disease.

We analyse these chains of reasoning, starting from individual differences in the BDW,
leading to origin explanations, to perceived effectiveness of protection measures. We
investigate these chains longitudinally over 1year to analyse their stability. If, as we
assume, the chains are anchored in the fundamental BDW, they should be relatively stable
over time. Figure 1 outlines the chains of reasoning we expect to find.

CURRENT STUDY

In the current study, we investigate a social representational model of the variations in
attitudes towards protection measures in the context of the HSN1 and HINI outbreaks
in Switzerland. The most recent strain of H5N1 was first documented in 1997, and
although the occurrences in Europe were limited to animals, more than 350 people have
died in several Asian countries as of 12 March 2013 (WHO, 2012). First cases of HIN1
were reported in March/April of 2009, and in June 2009, WHO raised the pandemic alert
level to phase 6 (i.e. the highest level possible), thereby declaring the first influenza
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Figure 1. Schematic representation of chains of reasoning.

pandemic of the 21st century. In spring 2009, we were conducting the first wave of a
longitudinal survey on lay explanations about the origin of HSN1. As the initial outbreak
of HINI occurred during this first wave, we decided to focus the second wave of data
collection—in spring 2010—on both H5N1 and HINI (half of the participants in Wave
2 were asked about H5N1, and half were asked about HIN1). This longitudinal design
enabled us to study the stability of chains of reasoning across two time points and to control
for potential differences in perceptions of the two strains of influenza. The possibility to
study the stability of chains over two types of influenza is especially interesting as it shows
whether representations are distinctive for each type of influenza or similar across the two
diseases with different mortality rate. As we assume that the chains are anchored in previous
fundamental beliefs, we expect them to be quite similar even across diseases.

The three components of the chain of reasoning were measured as follows. First, we
assessed participants’ ideological worldview (i.e. BDW; Duckitt et al., 2002) that we
expect to organize origin explanations of the disease. Then, we measured the previously
described types of origin explanations. The natural origin is the cause propagated by
scientific authorities and the mainstream media and can thus be seen as ‘official version’.
The human-made origin refers to lack of hygiene or morality in other groups, thus focusing
blame on them. These groups may be minority or foreign out-groups or powerful elites
(e.g. the pharmaceutical industry) who are intentionally or unintentionally responsible
for the disease. Finally, we assessed beliefs in the effectiveness of three categories of
protection measures described previously: official expert-recommended protection
measures, discrimination measures targeting out-groups and aid intervention measures.

We used structural equation modelling to test the hypothesized model of different chains
of reasoning.

METHOD

Participants

We conducted a two-wave longitudinal survey in French-speaking Switzerland. For Wave
1, 2400 adults were contacted between March and June 2009. They were randomly
selected from a large database of addresses according to gender, age (18-39, 40-65 and
older than 65 years) and residential area (rural versus urban). One year later, between March
and June 2010, all of the respondents of Wave 1 (N=951, response rate =40% for Wave 1)
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were contacted and asked to complete a similar survey. As the initial outbreak of pandemic
(HIN1) occurred during Wave 1, we asked half of the participants at Wave 2 to complete
the questionnaire on H5N1 (hereafter HSNI/H5N1 group) and the other half to complete
the questionnaire on HIN1 (hereafter HSNI/HINI group). Respondents received a small
monetary reward for participation. Our final sample included 606 participants (response
rate = 64% for Wave 2), 309 participants in the HSN1/H5N1 group and 297 participants
in the HSN1/HIN1 group (those who only responded in Wave 1 were omitted from the
sample). Demographic characteristics (i.e. gender, age, education, citizenship and marital
status) did not vary between groups and were similar to the general population of
Switzerland with the exception of residential area (Gilles et al., 2011). The HSN1/H5N1
group included 174 women [56%, age: M =45.99, standard deviation (SD)=15.40] and
135 men (age: M=46.40, SD=16.40). The HSN1/HIN1 group included 170 women
(57%, age: M=46.13, SD=16.04) and 127 men (age: M=46.42, SD=15.43).

Measures

All variables were measured at Waves 1 and 2 (i.e. in 2009 and 2010). We used structural
equation modelling including latent variables. Cronbach’s alpha for most constructs was
above .70, with the exception of natural origin and expert-recommended measures
(Table 1). As we did not create scores from the individual items, these lower Cronbach’s
alphas do not affect our analyses. We performed confirmatory factor analyses (CFAs) to
test the structure of the latent constructs and to test for equivalence of these constructs
across the two waves (by constraining the factor loadings to be equal across waves). All
constructs were tested separately for the two groups (HSN1/H5N1 and HSN1/HINT1).

Belief in a dangerous world. The scale was developed by Duckitt et al. (2002) and
originally included 10 items. A pre-tested six-item measure, adapted to the Swiss context,
had a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). An example item is There
are many dangerous people in our society who will attack someone out of pure meanness, for
no reason at all. Model fit indices of the CFAs with equal loadings were good for both groups
[comparative fit indices (CFIs)=>0.98, root mean squared errors of approximation
(RMSEAs) < 0.054 and standardized root mean square residuals (SRMRs) < 0.044].

Origin explanations. Respondents evaluated the likelihood of five statements about
origins of the HSN1 (or HIN1) virus on a 5-point scale from 1 (not at all likely) to 5 (very
likely). The hypothesized two-factor structure (natural vs human-made origin) could not be
confirmed by CFAs: although model fit indices were satisfactory with two factors
(CFIs 2 0.95, RMSEAs < 0.068 and SRMRs < 0.089), the factor loading of the unhygienic
out-group item to the human-made origin was too low in both waves and groups (5 <.08
in all groups and waves). We therefore decided to split the human-made origin factor
into two factors, resulting in similar fit indices (CFIs>0.96, RMSEAs <0.068 and
SRMRs < 0.090) and good factor loadings: the three resulting factors are (i) natural origin,
which is based on two items (the virus mutated from earlier strains of influenza and the
origin of the virus is natural); (ii) conspiracy origin of disease, also based on two items
(the virus was created and spread systematically by some governments and the virus was
created by the pharmaceutical industry to sell more medicaments); and (iii) unhygienic
out-group origin, which is based on one item (the virus developed because of the lack of
hygiene present in some countries).
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Protection measures. Respondents were asked to evaluate the effectiveness of protection
measures against HSN1 (or HIN1) on a 5-point scale from 1 (not at all effective) to 5
(very effective). We focused on three protection measures relevant to origin explanations:
expert-recommended protection measures were based on three items (avoid crowds, avoid
shaking hands and wear a mask), discrimination measures targeting out-groups were based
on two items (avoid contact with people from foreign countries and avoid contact with
foreign businessmen) and aid-based intervention measures were based on two items
(financially support medical research and prevention and help the countries most affected by
the disease). Model fit indices of the CFAs were satisfactory (CFIs = 0.95, RMSEAs < 0.060
and SRMRs < 0.081).

RESULTS

Description of statistical analyses

We analysed our model separately for the two groups, starting with the HSN1/H5N1 group
and replicating the analyses with the HSN1/HIN1 group. The separate analyses allowed us
to test our hypothesized model on two distinct samples and two types of influenza. As the
two-factor structure for origin explanations could not be confirmed, we adapted our model
to include three origin explanations. As the human-made origin explanation was now
divided into two subcategories (conspiracy origin and unhygienic out-group origin), we
adapted our predictions concerning the links between origins and protection measures:
We expected people who endorse the unhygienic out-group origin to believe discrimination
protection measures to be most effective (avoiding people who are seen to be causing the
disease), whereas we expected people believing in a conspiracy origin to see aid and
expert-recommended measures to be ineffective (if the official version regarding the origin
is rejected, associated protection measures recommended by authorities should also be
rejected). The adapted model can be seen in Figure 2. We included all variables from Waves
1 to 2 and correlated all variables and constructs between Waves 1 and 2 (i.e. controlling for
the fact that the same people answered in both Waves 1 and 2). In the first step, we let the
paths of both waves vary freely (but constrained item loadings to be equal to ensure
equivalence of constructs across waves). In the second step, we constrained all paths to
be equal between Waves 1 and 2, thus allowing a direct comparison of the strength of
effects between waves. The analysed model included the measurement model (i.e. items were
included as indicators of latent factors), but for reasons of clarity, only the hypothesized
structural model is shown in Figure 2. To control for socio-demographic variables, we
included gender, age and education level as predictors of BDW, but again for reasons of
clarity, these variables are not shown.

Descriptive statistics and relations between variables

Table 1 shows the means, standard deviations and Cronbach’s alphas for all the variables
for both groups. Table 2 shows the correlations between all variables for both groups.
The BDW was moderate in our participants. The unhygienic out-group origin was seen
as most likely by participants in all waves, followed by the natural and conspiracy origins
(all ps <.001). This in itself is striking: items relating to the official explanation of the
disease were deemed less plausible than unhygienic out-group explanations. Aid intervention
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Figure 2. Structural equation model: revised hypothesized structural equation model for Wave 1
(top half) and Wave 2 (bottom half).

measures were seen as most effective, followed by expert-recommended measures, whereas
discrimination-based protection measures were seen as least effective (all ps <.001).

The correlations between the two waves were high for both groups. Two correlations
were smaller for the HSNI1/HIN1 group than for the H5NI/H5NI1 group: BDW
(z=2.78; p=.005) and unhygienic out-group origin (z=2.25; p=.024). Overall, the
correlation patterns were relatively similar for the two waves and groups. However, some
differences in the strength of relations between variables in the two waves appeared (e.g.
conspiracy origin was correlated negatively with expert protection in the HSN1/HIN1
group in Wave 2 but not in Wave 1). As we will test the structural equation model for
the two waves simultaneously, we will test for potential significant differences in relations
between the two waves.

Chains of reasoning—H5NI1/H5N1 group

As the first test, we analysed the expected model for the HSN1/H5N1 group (people
responding always to HSN1), by constraining all paths for which we did not have specific
predictions to zero (Figure 2). Fit indices were satisfactory: y*(661)=964.91, y*/df=1.46,
CFI=0.94, SRMR=0.080, RMSEA=0.040 (0.034-0.045). The analysis yielded no
major modification indices, indicating that our expected model contained no serious
misspecifications. We did not include additional paths (even when correlations were
significant, e.g. conspiracy origin to discrimination measures), as modification indices
indicated that they would not significantly improve the model. To test whether the strength
of the effects was similar between the two waves, we constrained all paths to be equal
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Laypersons’ chains of reasoning about influenza 369

between the two waves. If the model fit of the constrained model is not significantly worse
than the unconstrained model (as shown by a non-significant Chi-square difference test),
the paths can be considered equal. With the exception of the path from conspiracy origin
to aid intervention measures, all paths could be set as equal without decreasing model fit
(p=.397). Model fit indices for this final model for the HSN1/H5N1 group were satisfactory:
23(671)=975.42, y*/df=1.45, CFI=0.94, SRMR=0.081, RMSEA=0.040 (0.034-0.045).
Table 3 shows the standardized path coefficients for the constrained model.

The analyses confirm that our expected model adequately fits the data. The origin
explanations of HSN1 were strongly associated with BDW: the more people believed that
the world is dangerous, the more they perceived the HSN1 origin to be due to a conspiracy
or unhygienic out-groups, whereas the more they saw the world as safe, the more they
endorsed a natural origin. These associations were significant in both waves. The first step
of our model was therefore confirmed. The second step concerning the links between
origins and protection measures was partially confirmed: as expected, the more people
perceived H5N1 to be due to a natural origin, the more they thought expert-recommended
protection measures were effective, whereas the more people endorsed an unhygienic out-
group origin, the more they considered discrimination measures to be effective. Also, the
more people saw a conspiracy origin as likely, the more they evaluated aid intervention
measures to be ineffective, although this effect was only present in Wave 2. However,
there was no relation between natural origin explanations and perceived effectiveness of
aid intervention measures and no relation between conspiracy-origin explanations and
perceived effectiveness of expert-recommended measures. Of the socio-demographic
variables, only education had a consistent negative association with BDW in both waves,
whereas neither gender nor age was associated with BDW.

In addition to these direct effects, there were several indirect effects (Preacher & Hayes,
2004): education had positive indirect effects on natural origin and expert-recommended
protection measures and negative indirect effects on unhygienic out-group and conspiracy

Table 3. Constrained standardized path coefficients for the revised hypothesized model for the
H5NI1/H5NT1 group and the HSN1/HINI group

H5N1/H5N1 group H5NI/HINI group

Wave 1 Wave 2 Wave 1 Wave 2

BDW =>unhygienic out-group origin QT 4w 5wk 33wk
BDW = conspiracy origin 37w ) 26%* 23w
BDW =» natural origin —.30%** —.36%** —.16% —.15%
Unhygienic out-group origin = discrimination 27 27w QT 32w
Conspiracy origin => aid .01 —.22%** — .22k —.26%**
Conspiracy origin = expert .03 .03 —.08 —.10
Natural origin =>aid 11 .09 .07 .08
Natural origin = expert 32k 28k 5% 2THEE
Gender=>BDW .04 .04 .05 .05
Age=>BDW .05 .05 A7 A7
Education=> BDW — A5%E — 43FE —.38HE — .37
Note: BDW, belief in a dangerous world.

#iEp <001

*kp <01,

*p <.05.
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370 V. Eicher et al.

origins, and on discrimination measures in both waves (all ps < .01), whereas the positive
effect on aid interventions was only significant in Wave 2 (p <.01). Additionally, BDW
had indirect positive effects on discrimination measures and negative effects on expert-
recommended measures in both waves and an indirect negative effect on aid intervention
in Wave 2 (all ps <.05).

Replication of the chains of reasoning—HSNI/HINI group

We tested whether this model could be replicated with a different sample and different
strain of influenza. As we described before, in this sample, participants were asked first
about H5N1 and then—1 year later—about HIN1. We proceeded the same way as before
(testing the hypothesized model for Waves 1 and 2 and then constraining paths between
waves to be equal).

Model fit indices for the hypothesized unconstrained model were again satisfactory:
22(661)=1105.62, y*/df=1.67, CFI=0.91, SRMR=0.084, RMSEA =0.048 (0.043-0.053).
We compared this unconstrained model with the model in which all paths were set as equal
between Waves 1 and 2, which did not decrease model fit (p =.090): ¥*(672) = 1123.29,
x2ldf=1.67, CFI=0.91, SRMR =0.086, RMSEA =0.048 (0.043-0.053).

The results linking BDW, origin explanations and protection measures were the same
as for the HSN1/H5N1 group with the exception that conspiracy origin was negatively
associated with aid intervention measures in both waves (instead of only Wave 2).

The effects of education were the same as before. We found indirect positive effects for
age on unhygienic out-group and conspiracy origins, and discrimination measures, and
indirect negative effects for age on natural origin and expert-recommended and aid inter-
vention measures (all ps <.05). As before, BDW had indirect positive effects on discrim-
ination measures and negative effects on expert-recommended (natural origin as mediator)
and aid intervention measures in both waves (all ps <.01).

DISCUSSION

On the basis of SRT, our original hypothesis stated that laypersons follow two distinct
chains of reasoning to explain H5N1 and HIN1 protection measures. Although the
hypothesized model had to be revised when analysing the data, the final model appears
to fit not only the data but also the theoretical framework we presented. Our findings
support the expected association between origin explanations of influenza and perceived
effectiveness of intervention measures, which depends on BDW: people explain and
analyse information according to their position towards the dangerous nature of their
environment.

Our data confirmed that the expert explanation inspired the reasoning of people who
believe in a safe world, especially those who are highly educated. As expected, these
people also perceived expert-recommended protection measures to be effective but, contrary
to our hypothesis, did not see aid intervention measures as effective: the representation of the
disease as a part of nature might have made it seem less threatening, thus leading respondents
to deem aid intervention measures unnecessary.

However, we discovered that the attribution of origins to actions of humans includes
two different chains of reasoning: The first is based on conspiracy theories where
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Laypersons’ chains of reasoning about influenza 371

groups are seen as intentionally creating and spreading a disease, whereas the second
one is based on xenophobia where the out-group is seen as being primitive or power-
less, that is, as not having the means, knowledge or self-control to avoid disease (Joffe
& Staerklé, 2007). This differentiation had an impact on the whole model by defining
two distinct chains of reasoning both anchored in the BDW. First, blaming out-groups
because of unhygienic habits was associated with stronger support for discrimination of
unfamiliar others. Second, inferring evil actions of powerful groups induced greater
rejection of aid measures. This revision of our initial model can be explained by previous
research on disease threat. For instance, studies conducted on the impact of infectious
disease threats have shown that people who feel more vulnerable (i.e. high in BDW) exhibit
more negative attitudes towards unfamiliar foreign out-groups (e.g. Faulkner, Schaller,
Park, & Duncan, 2004; Green et al., 2010). Adequate protection behaviour in this case
seems to be discrimination of these groups, which is what we found in our study. On the
other hand, disease threat can also lead to belief in conspiracy theories, which in turn are
associated with non-adherence to official protection measures (e.g. Ross et al., 2006). In
our study, conspiracy theories are linked with suspicions of alliances between powerful
organizations and are associated with perceived ineffectiveness of aid interventions but
unrelated to expert-recommended measures. These results show that individuals’ protection
measures are influenced by fundamental beliefs and origin explanations. Future narrative
studies might focus more specifically on the different chains of reasoning to detail the
anchoring process and the development of thinking towards expert protection measures.
Experimental studies might, in turn, investigate how emotional reactions, such as fear of
viruses, intervene in the relationship between BDW and origin explanation of an epidemic
disease.

Table 2 indicated additional associations between origins and protection measures as,
for instance, between conspiracy origin and discrimination measures. One might speculate
that people believing in the conspiracy origin may be distrustful not only of the govern-
ment but also of out-groups in general, which makes them believe discrimination measures
to be effective. Additionally, discrimination and expert protection measures were posi-
tively associated indicating that people might consider avoiding foreigners as a special
case of the avoidance measures recommended by experts. The association between the
two protection measures was, however, not very strong, indicating that individuals do
make a distinction between the two.

Association between origin explanations and protection measures in HSN1 and HINI

By asking half of the respondents in Wave 2 about HSN1 and the other half about HINT,
we were able to test the structural model for both diseases. From an epidemiological per-
spective, these diseases are clearly different, not only because HIN1 had stronger epidemic
impact but also because the HSN1 virus has very high mortality rates (60%, WHO, 2005)
contrary to the HINT1 virus (0.03% in England, Donaldson et al., 2009). Moreover, the
information and recommendations by Swiss health authorities towards the public were
more frequent in the case of HINT1 than in HSN1, because of the official pandemic status
of HINI1. One could therefore argue that people may be more inclined to follow expert
reasoning in the former than in the latter case. Our results, however, show that the chains
of reasoning are similar for both the HSN1/H5N1 and HSN1/HIN1 groups. This suggests
that—as expected—BDW organizes chains of reasoning about origins and protection
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measures of diseases, which are not limited to HSN1, but shows similar patterns for
different types of influenza. Moreover, the longitudinal design of the study also allowed
us to confirm the stability of the different modes of reasoning our final model revealed.
These results demonstrate that people are not simply ill-informed in ignoring some protec-
tion measures (Wynne, 1991) but that they follow a—consistent—Iline of reasoning, based
on their previous explanations of the disease origin.

Chains of reasoning in making sense of emerging infectious diseases

Our analyses are based on an adult sample of French-speaking Swiss, with the same
characteristics (e.g. age and education) as the general population of Switzerland, which
suggests external validity of our findings. The chains of reasoning thus offer an innovative
exploration of how laypersons incorporate both common sense and scientific explanations
in their sense-making of infectious diseases. People might receive information about the
transmission of the virus, but its ultimate origins often remain mysterious. Indeed, people
may know that some corporations have evidenced unsavoury practices in the past (e.g. test
of vaccines on minorities) and that there is a risk of contracting illnesses when visiting
foreign countries. It may thus not be surprising that we observe different ways of treating
and organizing this conflicting information. Our results show that this process—as SRT
posits—is anchored in the broad and stable belief that the world is more or less dangerous.
If the modern health system cannot offer sufficient protection, because of the continuous
emergence of new viruses, people turn to their reference groups to see how to behave
and what to believe. This well-known normative group dependency (e.g. Hogg, Turner,
& Davidson, 1990) explains how chains of reasoning differ by level of education of
participants: in our study, more educated participants were more trusting in the modern
health care system than less-educated ones.

Limitations

Our final model differed from our hypothesized one. Consequently, the chains of reasoning
underlying the revised model were partially defined by data and have to be taken as an
explorative study in this domain. The most important problem of our study concerns the
one-item measure of the unhygienic out-group explanation. However, the model we
obtained is theoretically grounded and offers an extensive and systematic view of how people
associate explanations of and protection from two different strains of influenza across time.

Our participants evaluated the effectiveness of different types of protection measures,
but we do not know whether they actually engaged in them. Previous studies have,
however, shown a consistent association between perceived effectiveness of protection
measures and protection behaviours (e.g. Liao et al., 2010), suggesting that origin explana-
tions influence not only perceived effectiveness of protection measures but also specific
protection behaviour.

Finally, our study is correlational, which does not warrant causal claims regarding the
chains of reasoning. It is important to note, however, that we do not expect the chains of
reasoning to be strictly one-directional. Perceived effectiveness of protection measures
may influence the assumed plausibility of different types of origins in other diseases, thus
perpetuating and stabilizing the chains of reasoning.
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CONCLUSION

This study highlights the importance of fundamental beliefs in organizing people’s
explanations about the origin of diseases and the associations between these explanations
and the perceived effectiveness of protection measures. Sudden and threatening events
such as disease outbreaks lead to discussions as laypersons try to make sense of the event
(Gilles et al., 2013). However, although they may share common knowledge about the
threat (e.g. expert-recommended measures), people may not hold the same fundamental
beliefs to structure the information: prior beliefs are used as an organizing principle that
links pieces of information in a chain of reasoning.

Our study contributes to the discussion of public health policies: we demonstrate that
people’s reactions towards official protection recommendations are associated with different
points of view about the social world. Consequently, public health communication about
diseases has to take into account laypersons’ chains of reasoning when proposing protection
measures. More specifically, it seems crucial to present information according to beliefs that
organize everyday thinking towards the disease.

Moreover, the emergence of different kinds of infectious diseases in the last 10 years
seems to have reinforced alternative points of view to the modern medical system in
western societies. In particular, people seem to be searching for meaning in the apparent
repetition of epidemics. Consequently, they reactivate traditional forms of explanations
and protection, especially towards stigmatized or powerful groups. Prevention campaigns
should therefore incorporate these chains of reasoning in their discourse instead of
focusing only on the distinction between scientific effectiveness and common-sense
irrationality. This means that protection measures should be presented in relation to the
origin of the disease. Some campaigns have performed this. For example, campaigns for
HIV prevention advocate condom use by explicitly linking the origin of the disease
(sexually transmitted virus) with the protection measure (condom use). This also means
that information should be diffused through trusted people or groups to favour a chain
of reasoning that avoids conspiracy-origin explanations or the rejection of out-groups.
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