The effectiveness of a medical treatment shoulgradict its risk (highly effective treatments
can be either safe or risky), however, people’safiseuristic shortcuts may lead them to judge a
link between effectiveness and risk, typically gatéve correlation. A particular concern is that
experts might use such a strategy and that thislikely to provide an accurate judgement. This
large-scale field-based experiment compares expktant and non-expert-relevant contexts, for
both expert and public judgements of risk and éffeness in the context of blood-transfusion
medicine. Postal questionnaires were distributeghtesthetists (experts, N = 123) and a general
public (non-expert) comparison group (N = 1153)f bhthe participants were cued with
accompanying, general information about GM biotedbgy and half received specific
information about blood-product technologies. Thmb-focussed information served to
emphasise the medical-relevance of the questiantmihe expert group. Regression analyses
showed that generally perceived effectiveness piedliperceived risk for both experts and the
non-experts, which suggests heuristic processiogeder, although experts appeared to engage
in heuristic processing for risk perceptions int@ercircumstances, this processing is strongly
affected by context. Experts who received the nadlyicelevant context rated perceptions of
effectiveness independently of perceptions of nskike those who received the GM context.
This indicates a reduced reliance on a low-efferrfstic for experts given an expertise-relevant
context. The results are considered in light aflghrocess (rational- associative) accounts of
reasoning.
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Introduction

Do experts assess risk differently to non-expdfta?many years it was believed that
experts’ risk perceptions were based on knowledgeantality rates (there was a high
correlation between actual number of deaths froratts and expert-perceived risk). In
contrast lay risk perceptions correlate with meeswf affect including perceived dread of
the hazard and only correlated moderately withaatumber of deaths (Slovic, Fischhoff
and Lichtenstein 1985). Although intuitively apjieg, these findings have been challenged
on the basis of research design (Rowe and Wright 2@ne problem is that expert groups
have been small, and heterogeneous. For exam@estody had 15 expert risk assessors
including a lawyer, biologist and geographer (Stp#ischhoff and Lichtenstein 1985). One
study which addresses these issues found ovetiglldifferences in risk perceptions between
underwriters and a group of business students (Wrigplger and Rowe 2002).

Underwriters were found to be slightly more acoeithian than the students in estimating
relative death rates, especially on tasks mordaina the context of their work, and expert
accuracy was also found to positively correlatdnweears of experience (Wright, Bolger and
Rowe 2002). Other research, however has found exqmehave lower risk perceptions than
lay people (Savadori et al. 2004).

The question, therefore, remains as to whethegréxXknowledge alters the process
of risk assessment within their domain of expertiBema facie it would be expected that
experts would be less susceptible to contextualfgeforces and less reliant on heuristics.
In addition, it is plausible that the greater kneglde of experts, and therefore familiarity with
relevant hazards, would reduce perceived risks khown that experts and non-experts are
equally susceptible to framing effects (Loke and T892), but it's possible that experts use

of heuristics is more selective and effective ttieose of lay people (i.e. experience would



teach experts which strategies work and which dp (Reyna 2004; Gatcher et al 2009).
The present study investigated whether experts mere likely to use heuristics when
judging risk and effectiveness in a non-relevamttert than in an expertise relevant context.
The premise being that cognitive resources carohserved in low consequence
circumstances. This would suggest that the usslojudgement heuristics are contextually
determined amongst experts. Following dual prooesdels of decision making (Stanovich
and West 2000), experts may be more likely to eaaeformation using ‘System 1’, which
is characterised as being fast, automatic and as$s@cin nature, when the context is
irrelevant to their expertise and utilise ‘Systeimtf2e more effortful and cognitively intense
system of processes when the context is relevahetoexpertise. Given that the use of
heuristics is theorised to occur primarily withBystem 1’, experts would be expected to be
more likely to utilise heuristics when in contestelevant situations than in context relevant
situations where ‘System 2’ is likely to be engaged overrides potentially misleading
heuristics.

The *affect heuristic’ is a key heuristic, obserwelden a judgement for perceived risk
is negatively correlated with perceived benefib{&t et al. 2007). Real world hazards can
suggest a link between risk and benefit in peoptaisds as they may believe that some
things are high-benefit, low-risk (e.g. antibiojiesidd some are low-benefit and high-risk
(e.g. smoking), which may suggest that there shbeldn inverse risk-benefit link (Slovic et
al. 2007). However, in reality the two charact#essare far more frequently either
independent and uncorrelated, or possibly positigesociated as people are willing to take
greater risks for greater benefits.

The theorised mental association of risk and besifms from evidence that the
manipulation of risks and benefits are interrelasedthe presentation of risk information is

found to result in changes in perceived benefith\ace versa, regardless of topic (Finucane



et al. 2000). This is believed to be a System tgse because the correlation is stronger
under time-pressure, when cognitive resourcesces. Also affective judgements (e.g.,
good-bad), theorised to relate to System 1 assoegtpredict the strength of the inverse
relationship between risk and benefit. It is spated that the negative risk-benefit
correlations are cued by the representations @&uotbjpnd events which are marked by
positive or negative affective tags; these tagsigeoan easily available graded affective
impression that can cue a judgement (Slovic €2G07). Although, the present study
measures perceived effectiveness and not berfédittigeness would be the primary benefit
within the domain of medical treatment. Effectivesés of critical importance in the
appraisal of medical risks because treatment effiead treatment risk combined allow a
judgement of acceptability; a high risk, high edfty treatment might be preferred to a low
risk, ineffective treatment. Risk and effectivemesight to be independent because the risk
of a treatment is not a consequent, determinalmled to its benefit, unlike, for example
height and weight. Therefore risk and benefit stdod uncorrelated (for example, insulin
effectiveness varies by body size but risk will oovary with effectiveness) (Fleming et al.
2007). Effectiveness is also of particular interashedicine as a predictor of acceptance of
treatments (Chapman and Coups 1999). An additexhadntage of effectiveness is that
effectiveness is quantifiable (e.g. a treatmestiscessful 90% of the time) and that these
guantities would be available to the experts, asstreatment risks are.

Previous studies have found mixed evidence of tieeteheuristic in risk perception
among experts. Siegrist et al. (2007) gave a godBY5 lay people and 46 experts in
nanotechnology a questionnaire examining nanotdogpaisks and benefits. The expert
sample was small, mostly male (91%), and all bt lvexd read scientific publications on
nanotechnology. Both groups were provided withrimfation about nanotechnology, its

potential risk and potential benefits. There wasl@vwce of the affect heuristic with a



significant negative correlatiom € -.48) between risk and benefit for the lay grdoygt no
significant correlation for the experts< -.21). In contrast Savadori et al. (20@)nd that,
within the field of biotechnology, experts (an agadc sample specialised in biotechnology
research) perceived greater negative correlatiengden risks and benefits than lay people
(a community sample).

This study significantly extends previous workwotways. Our expert sample (of
anaesthetists) was large and homogenous. Furtheratarge non-expert group was
sampled to control for demographic issues of agedgr and income; experts are often
wealthier, male and better educated, all propeasseciated with reduced risk perceptions
and the potential to confound studies in this &&tavic 1999). Secondly, we added an
expert-relevance manipulation to the experimemo @ifferent contexts were used to
present the risk perception questionnaire, a méghsalient, blood-product context (more
relevant to anaesthetists) and a non-medical GMymto(Genetically-Modified) context
(less relevant to anaesthetists). Both contexteguelly relevant to one treatment for which
perceptions were sought in our study, namely a Gdddrsubstitute transfusion, but only the
blood-product context highlights the medical-reles@to the expert anaesthetists. It is for
this reason that both a GM and a blood transfustomext were used; they allow two
different perspectives on GM-blood-substitute tfasi®n. Anaesthetists are responsible for
blood transfusions in surgery and are thereforeggpn this area and knowledgeable about
the risks and effectiveness of transfusion techgiek Informational relevance is known to
increase the depth of information processing (Patty Cacioppo 1979), therefore greater
relevance should lead to a reduced reliance ondtiesrand a reduced risk-effectiveness
correlation (i.e. more System 2 processing). bctpecal terms one would hope that although
an expert might sometimes use System 1 heuristiceake judgements, when primed by a

medically salient context they are capable of ¢ffib(System 2) consideration of risk and



effectiveness judgements. We predicted, theretbes risk-effectiveness correlations should
be reduced for experts when risk judgements areenmadn expertise relevant context.

This study examined whether expertise and contéxtt@mation impacts risk
perceptions and the risk-effectiveness correlatife predicted the following:

H1 — expert risk perceptions will be lower than rexpert risk perceptions; this has
previously been found for biotechnology risks (Skoraet al 2004).

H2 — perceived risk and perceived effectiveneskawilrelate negatively (suggesting
the use of System 1 affective processing); a raptin of previous findings (Savadori et al.
2004; Slovic et al. 2007; Finucane et al. 2000g&s¢ et al. 2007; Alhakami and Slovic
1994).

H3 — the negative risk-effectiveness associatidhb&i moderated by expertise.
Specifically, the association will be attenuatedtfee expert group (suggesting experts make
less use of System 1); a result indicated by soaséwsork and explicable within a dual-
processing framework (Siegrist et al. 2007).

H4 — the negative risk-effectiveness associatidhbeifurther moderated by context-
relevance in the expert group. Specifically itisgicted that this association will be lowest
for experts in a medically-salient context; whexperts should make less use of System 1

type processing when their expertise is salieettyfand Cacioppo 1979).

Method

This study uses a subset of data obtained as fpidue &urobloodsubstitutes project
(Ferguson et al. 2009). In this study the Dutgbests who took part form a homogenous
group of experts (anaesthetists) whereas UK expdrtswere also sampled included a
diverse range of medical personnel. The issue pé/homogeneity was highlighted above

and it is for this reason that only Dutch experes@mpared to the Dutch public in the



present study. All respondents were randomly assign one of two context conditions:

medically-salient, blood transfusion information,general GM information.

Participants

All participants were recruited by post in the Nethnds in 2005. Anaesthetists are
responsible for blood products used and transfysatignts in medical procedures. It is their
responsibility to be knowledgeable with respedtitiod product risks. Dutch anaesthetists
receive 6 years of initial medical training to abttheir medical degree. To become a
registered anaesthetist the doctor must underg@a/€ar assistant-in-training course, there
are also annual update courses that are requioade 8f the initial training and update
courses are in advanced transfusion medicine.éxpsrtise is supported by evidence that
anaesthetists are more knowledgeable about blaadftrsion than General Practitioners who
are in turn more knowledgeable than blood donoesgiison et al. 2001). 1000
guestionnaires were sent to all practicing membgtise Dutch Society of Anaesthetists
including approximately 30% who were assistant§&@ming. Each questionnaire was
accompanied by an invitation to take part via taadain blood bank asking them to take part
in a study on artificial blood and GM products. Remnts were able to request further
guestionnaires for their colleagues which occufeseer than 10 times. The questionnaire
was enclosed with addressed, pre-paid envelopeéscstre anaesthetist’s place of work.
Participants all responded by mail (they were effiethe opportunity to respond by mail,
email or telephone). 123 responded (approximat2lg% response rate) with an average age
of 47.8 years (SD 7.44). A further 6,000 questiar@sawere sent by a market research
company to a panel of potential non-expert sunadaates. The panel was formed from a
subset of a volunteer sample of the Dutch populatibo are selected to be demographically

representative and agree to be contacted with |msteeys by a market research company



(TNS NIPO). They were also sent questionnaires pigipaid, addressed envelopes
although the additional invitation letter was notluded because they had already agreed to
be contacted for survey research. 1153 responsesreceived (19.3% response rate) with
an average age of 50.6 years (SD 16.35). The samgd@redominantly white with 0.9% of
respondents describing themselves as non-whitee Mbthe public sample described their
occupation as an anaesthetist. Participants whtdhe questionnaire would take 10-20
minutes to complete, and were given a three weeatlge by which to return them, no
responses were disqualified by the deadline.

(Insert Table 1 about here)

Demographic data for the participants can be fannkhble 1. Education levels have
been given in terms of time spent in Education thenDutch Education system there are
course streams: Here the category for up to the@t#é includes the VMBO qualification,
16-18 includes the VWO and HAVO qualifications grabt-school education includes MBO,

HBO and University qualifications.

Measures

All participants received a questionnaire and aquamying contextual information,
half of the participants were randomly assigneceteive general GM technology
information and half received specific, medicalglient, blood transfusion information that
provided brief information about the developmenbloiod substitutes. The difference
between the contextual information was a two huthgdverd description which explained in
simple terms why the biotechnology (blood substgutr GM) was used and what it was (see

Appendix 1).



This study examines the data on five of the 12 na@dieatments examined in the
original dataset. These treatments were selectddexdly relevant to the anaesthetists’
expertise and directly relevant to the two typesasftextual information used. The
treatments included four blood transfusion techgieler GM haemoglobin blood substitute
(GM blood), Bovine haemoglobin blood substitute {Be blood), Perfluorocarbon-based
blood substitute (Chemical blood), donated humaodiDonor blood), and one further
medical GM technology (GM insulin). Responses wasieed for as if the respondent was
receiving the transfusion/injection (insulin). Edolatment was assessed for familiarity (to
confirm that experts were more familiar than laytipgpants) and perceived Risk and
EffectivenessFamiliarity was assessed with a simple indicative index (‘Haueheard of
this? Y / N); Risk andEffectiveness were assessed on single item (Ganzach et al. 2ZD08)
point Likert-type scales (‘How risky/effective douy think this is?’) with 1 being not at all
and 7 being extremely (see Appendix 2 for questems, all questionnaires were presented
in the same order). Single item measures areassthndard in research examining the
affect heuristic (Finucane et al. 2000). Thereoi®is evidence that simple single item
measures have equivalent utility to multi-item meas (Ganzach et al. 2008; Wanous,

Reichers and Hudy 1997).

Analyses

Of the overall sample of 1376, a total of 98 memlwéithe public and 17
anaesthetists stated that they did not read thengmanying experimental information or did
not respond to the question asking them if theyread this information. These participants
were excluded from the analyses as the effecteottimtextual information cannot be
assessed if it was not read). This left a usabigptaof 1261 participants. Missing data was

excluded listwise.



A 2 (contextual information: blood vs GM) by 2 (@xpse: non-experts vs
anaesthetists) by 5 (medical treatments: GM ins@M blood, Bovine blood, Chemical
blood and Donor blood) mixed design ANOVA was usedxamine perceived risk and
effectiveness. Contextual information and expestieee between groups factors and medical
treatment was a within subjects factor. Follow oplgses consisted of (Bonferroni
corrected) t-tests to examine the main effectootext and expertise for each individual
treatment. Treatment familiarity was tested by foetween-group t-tests comparing non-
expert with expert familiarity. Zero-order corrédms between perceived risk and perceived
effectiveness for each treatment grouped by e)ggeftion-experts and anaesthetists) and by
context (GM and Blood) were calculated to illustrdte strength of the risk-effectiveness
correlation. Regression models were calculate@#oh treatment to address the relationship
between risk and effectiveness for each individhaalard but controlling for demographic
variables. Demographic variables were includedrder to control for the typical
demographic differences between experts and noerex{see above). For each treatment
the model was tested with the demographic variaddtmse and with the experimental
variables (context, effectiveness and expertisegach case the model was significantly
improved by the inclusion of experimental variablesly these latter regressions are reported
here. Multiple regressions tested for two andehs@y interactions between effectiveness,
context and expertise; note that where these ictierss were not significant these are not
reported. The interactions between perceived efEness, context and expertise act as a
measure of the moderating effect of context anceige on the risk-effectiveness
correlation i.e. do these variables increase oredese the relationship between perceived risk
and perceived effectiveness. A final model includetree-way interaction between context,

expertise and perceived effectiveness; this tbsthiypothesis that the risk-effectiveness
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association will be lower for experts given the mefly-salient context. The regression
models offer the ability to control for demograpkariables which have been problematic in
previous studies of expertise (Rowe and Wright 20@l continuous variables were mean-

centred for the multiple regressions to reduce irgoltinearity within the interaction terms.

Results
Perceived Risks — Test of H1 (Lower expert risk gegtions)
Mean values for perceived risks and perceived fanty of Experts and non-experts

are given in Table 2.

(Insert Table 2 about here)

A 3-way mixed ANOVA found a main effect of treatmeype ¢ (4, 3840) = 102.8,
p < .001,partial-4?=.097), but not of expertise or context, and thenefails to give global
support to Hypothesis 1. Differences between peeckiisks of treatments were determined
by post hoc Bonferroni-adjusted analyses (005); bovine blood was rated as most risky
and donor blood and GM insulin as joint lowestigkr Chemical blood and GM blood were
rated jointly as lesser risks than bovine blooddretiter risks than donor blood and GM

insulin.

The 3-way mixed ANOVA also indicated significantémaction of treatment type x
expertise [ (4, 3840) = 23.9p < .001 partial-4°=.024) and a significant interaction of
treatment type x contexE (4, 3840) = 2.4p = .050,partial-4°=.002). To explore the nature
of these interactions ten t-tests were performet Bonferroni correction, two for each

individual treatment. Table 2 marks the significaffects. Five t-tests compared experts and
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non-expert risk ratings for each individual treatitneExperts expressed significantly lower
(after Bonferroni-correction) perceived risks of Gilbod ¢ (108.1) = 4.4p <.001,r =.39)
and GM insulin ((1039) = 8.3p < .001,r = .25) but there was no significant difference for
the other three treatments. Therefore Hypothem9artially supported. The interaction of
treatment type and context was explored with fiwéher t-tests. The GM information was
compared with the medically-salient blood inforratfor each treatment. Bovine blood was
reported as less risky for participants who reagive blood informationt (1030) = 3.5p =
.005,r =.11) by contrast GM insulin was rated as lesisyrby those who received the GM
information € (997.6) = 2.8p = .045,r =.09). There were no further significant diffieces.
Finally, 5 between group t-tests found significamteater familiarity for experts for all 5
treatments.

Matching analyses for perceived effectiveness warged out (a description is
provided for information in Table 3). The resultssely mirrored the risk results in which
higher perceived risk is presented as reduced pecteffectiveness. A full account of the

results is provided in Appendix 3.

(Table 3 about here)

Risk Effectiveness Zero-Order Correlations — Indicas of H2— (Negative risk-benefit
correlations), H3 and H4 (Correlations will be reaed for experts and by context-
relevance among experts)

Correlations between perceived risk and effectigsrier each health technology are
presented in Table 4. All correlations were negatSignificant negative correlations were

found between perceived risk and effectivenesgvery hazard for the non-expert sample in
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both framing conditions, which supports HypotheésiSignificant negative correlations were
also observed for the expert, anaesthetists gronguped when presented with GM
information (except for donor blood), but when greted with medically-salient blood
information only one treatment type - donor blogateduced a significant correlation. This
implies support for Hypotheses 3 and 4.

(Table 4 about here)

Factors influencing risk perceptions

Multiple regressions were used to predict risk pptions for each of the five
treatment types. During the regression analystsoaise was excluded (standardised DFFIT
> 1). In both cases the same expert respondentedeoved the GM context was excluded;
scatterplots confirmed the case as an outlier.

Hierarchical multiple linear regressions were @trout initially with demographic
variables, then with context, expertise and effectess variables and finally with interaction
terms; only significant interaction terms were né@d in the final analysis. Table 5 reports
the coefficients for all five regressions.

(Insert Table 5 about here)
Demographics

Women rated bovine blood, GM blood and donor blasanore risky than men
(significantly positive coefficients). There wers@a significant effects of age (bovine blood
was rated as less risky by older participants)aretiucation (college-educated participants
rated donor blood as less risky than participartts lgft education by age 16). Finally, there
was also an effect of income in that the highest geoup found Bovine blood riskier.

Context, Expertise and Effectiveness
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There was a significant impact of context on bowtaod risk perceptions in that it
was rated as being less risky when presented wattdbnformation in comparison to GM
information, (confirming the previous ANOVA resylt®erceived effectiveness was a
significant and negative predictor for all techrgpés, so in every case greater effectiveness
was associated with reduced risk; the associatemgreatest for GM insulin and least for
donor blood. This supports the theory that hegriocessing was used, as proposed by H2.
Compared to the non-experts, the anaesthetist gras@ssociated with lower risk ratings
for one treatment type - for GM insulin; this proes partial support for H1.

Interestingly we also note an interaction effelag type of context exposure interacted
with the perceived effectiveness of the treatmgme in predicting perceived risk for GM
insulin. Simple slopes analysis carried out byehiland West's (1991) method revealed that
whilst in both contexts, perceived effectivenessdprted perceived risk, this relationship was
significantly stronger with GM informatioB(= -.515,SE = .041,p < .001) compared to the
blood information B = -.370,SE = .047,p<.001). A similar pattern can be seen in the
zero-order correlations in Table 3 with higher etations between perceived risk and
effectiveness of GM insulin in the GM informatioanspared to the blood information for

both non-experts and anaesthetists.

Further to this, the association between perceaiigidand effectiveness is moderated
by expertise and context (a three way interactionisM blood. Simple slopes analysis
indicated that the negative relationship betweengreed risk and effectiveness was evident
for both groups in the GM context but only for ti@n-experts in the blood context; for the
majority of treatment types, anaesthetists in tbedcontext did not display the negative
relationship between perceived risk and effectige (&M, LayB = -.378,SE = .045,p<

.001; GM, ExperB= -.571,5E = .146,p< .001; Blood, LayB = -.465,5E = .049,p < .001;
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Blood ExpertB = -.135,SE =.172,p = .434). Figure 1 shows that the relationship betwe
risk and effectiveness is weakest for anaesthetigstee medically-salient blood context.
Hypothesis 3 was therefore not supported as tlagéaakhip between risk and effectiveness
was not moderated overall by expertise. Howeveigiaupport was found for Hypothesis 4
in that within one treatment type - GM blood — tiegative relationship between risk and
effectiveness was moderated by context specifieaillyin the expert group. Again a similar

pattern can be seen in the zero-order correlatromable 3.

(Insert Figure 1 about here)

Discussion

This study utilised a large-scale field-based expent in order to examine the role of
expertise in risk perceptions and the use of hetipsocessing such as that evident in the
affect heuristic. Expertise was found to relatéoteer perceptions of risk for some medical
treatments. Elucidating previous mixed result®xpert use of the affect heuristic however,
we find that medical experts here only make usafettive processing in certain contexts.
In expertise relevant contexts evidence for thdiegion of the use of affect was much
reduced. This implies that experts process pertiméormation at a deeper level and are less

prone to misuse of heuristics when making judgemgnan expertise relevant context.

Expertise and risk perception (H1)

The mean risk perception scores show that the Hretets rated GM treatments (GM
blood and GM insulin) as less risky than the publibie same pattern is observed with
perceived effectiveness which is greater for thessstments in the expert group. It is

interesting that it is only GM treatments whichdamnce differences in risk and effectiveness
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perceptions between the public and experts. Thett@Mments were neither the most risky
nor the least familiar. GM seems to have a spegiality in the mind of the public — it is
often viewed negatively (Gaskell et al. 2000), anslubject to social influences (Fleming et
al. 2007). It may be that anaesthetists, as miegliaatitioners, are more familiar with safe,
positive applications of GM biotechnology which mtignfluence their perceptions.

The experts also evidenced greater familiarityalbof the treatments; this is an
endorsement of their expertise. The familiarifyjastences between experts and non-experts
were especially large for chemical blood and GMilims Familiarity tends to encourage
lower risk perceptions (Fischhoff et al. 1978), given that the pattern of familiarity
differences does not match the pattern of riskgyeron differences this would not appear to
entirely explain this data. The uniqueness of GNdriovoking differences in risk perception
was confirmed in the regression analyses where thras a main effect of expertise in
reducing GM insulin risk perception and an intekaceffect of expertise on GM blood risk

perception (over and above demographic charagtssi)ist

Risk-effectiveness correlation (H2)

Risk-effectiveness correlations were observed ¥eryetreatment for both the non-
expert and anaesthetist samples (albeit only sogmfly for experts within certain contexts);
again this was confirmed in the regression analydessignificant interactions were
observed between the risk-effectiveness relatipnahd expertise indicating the pattern held
for all participants (except for the expert grouiphim the blood-context condition see below,
section 4.3).

The anaesthetists, who are experts in blood tramsfuought to be able to accurately
assess risk and effectiveness for these treatmeéffitsctiveness is not a good predictor of

risk and yet among both experts and the publicehdso rated donor blood less risky rated it
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more effective and vice-versa. This pattern ig/\&emilar to research on the affect heuristic,
characterised by a negative correlation betwedrpesception and benefit perception when
the two are independent in reality (Finucane e2@D0; Alhakami and Slovic 1994). The
study reported here uses a larger sample and ownfire evidence of heuristic correlations
for experts and non-experts (Savadori et al. 2004 ;possible therefore that Siegrist et al.’s
(2007) findings (a non-significant correlationween risk and benefit among experts, -

.21) might also have been significant given gneptsver.

Contextual Information and Expertise — Context relence (H3 + H4)

It was predicted that the relevance of the corteattjudgements are made in would
reduce affect heuristic use for experts. Here ¢éhevance of the context was manipulated by
presenting the questionnaire within the contexitsfer GM or medically-salient blood
transfusion technologies to anaesthetists (corsiderore relevant to this group). The results
supported an effect of relevance. The zero-ordeetations suggest that the anaesthetists’
responses to all treatment types (except donodplsiwow stronger risk-effectiveness
correlations within the GM context than within thleod product context. However,
regression analysis indicated that this trend wdg significant for one treatment type — GM
blood. Indeed GM blood is a special case as lévaace was reliant on its context — either
as a GM biotechnology or as a blood transfusiohrtelogy dependent on the context.
Among anaesthetists the blood product context meda much lower association between
perceived effectiveness and risk than the GM cdnbehcating that the depth of processing
was higher and the use of a heuristic approachr@ecasced within the blood product context.

There were other effects of context apparent inresults. GM insulin showed a
similar difference between the two contexts, fathbgroups; there was a greater risk-

effectiveness coefficient for those who read the Givitext [ = -.63) than those who read
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the blood context{= -.42). GM insulin is not relevant to the bloomhtext and that this
difference occurred across both experts and theerperts suggests a greater use of
heuristics associated with GM biotechnology. Astedd above GM seems to have a special
guality which does not necessarily encourage ratioonsideration — the GM information
may encourage a heuristic approach. Finally, tmextual information had a direct effect
on risk and effectiveness perceptions; the bloodyect context reduced bovine blood
substitute risk perceptions and increased perceadffedtiveness. This itself has implications
for the use of context in risk assessment and camuation that is relevant across all risk

domains.

A dual process model of Expertise, contextual-relage and risk-effectiveness

The pattern of results observed here may be exquldiy System 1 and System 2
processing. System 1 processes are swift and atitpimat effortful System 2 processes
ought to provide more accurate judgements becéayedo not rely on an algorithm but
instead on the individual merits of the situatidrhere was considerable evidence for the use
of System 1 heuristics in the pattern of responséisdgements of risk largely mirrored
judgements of effectiveness which supports the adedfect heuristic-type processing.
However, importantly we demonstrated that thislmameduced for experts when an
expertise-relevant context is used.

It seems that experts do not, by default, use 8y&tprocesses even to evaluate a risk
that is highly relevant to their expertise; insttlagly may often rely on System 1 heuristics
that provide an answer with less effort, only usBygtem 2 processes in necessary contexts.
This elaborates previous, more simplistic, theattas the public rely on affect whereas

experts rely on factual knowledge (Slovic, Fischifamfd Lichtenstein 1985).
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GM technology seems to encourage a heuristic appr@aeater risk-effectiveness
correlations) when presented in the context otéleanology (rather than its application).
This may be due to the controversial nature otélsbnology and a tendency for it to
provoke extreme reactions (Fleming et al. 2007\wereHoward and Shepherd 1998). Given
that System 1 is associative (e.g., accumulatigrositive and negative associations) the
existence of these associations may make Systewcégses more available and so
heuristics are used rather than relying on Systé€8i®ic et al 2007). However, when
experts are making judgements on an expertiseaetdazardnd that hazard is presented
in a relevant context they can find alternativelearistic processes.

An alternative explanation would be that the cotuakinformation had a differential
effect on information salience, i.e. medical infatton may elicit different memory
representations in the experts compared to theerpafts — as we have not measured or
manipulated affect it is possible that the predesriaof medically salient contextual
information has altered the construction of peredigffectiveness judgements. Further
research should examine these relationships irunctipn with affective measures.
Furthermore a multi-item measure of risk could po#dly differentiate more nuanced
patterns of variation between experts and lay pebeyond the limited single-item measure
of risk perception used here. A more sophisticatady could consider likelihood and
severity separately or pursue a full psychomepjgreach.

Our findings may help to explain previously mixedults in this field. Overall,
experts shared more similarities in risk percegithran differences with non-experts. They
both relied predominantly on System 1 processesweder, experts can be motivated to use
System 2 resources if an appropriate context igigeed. This is an important finding and has
important implications for risk management withiedical settings implying that specific

contexts could be purposefully utilised in ordeptompt more conscious deliberate
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information processing. The generalisability ofsadéindings should be explored in future
research across different domains both within aebbd health, for example, within

education or finance where expert decision malsngf interest.
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[GM condition]

We are conducting a study aimed at understanding more about people’s beliefs
about different risks. One of the things we are interested in is ‘Genetically Modified” (GM)
products.

Why modify plants or animals?
We use animals and plants for food and medicines. The animals and plants we use are bred

to be good to eat or good for other things.

What is GM?

GM means taking genes from one plant or animal and adding them into another.
This means that some features of the plants and animals can be chosen, or new
features can be added. GM has been used with food to make plants grow better or
taste better. GM medicine allows bacteria to make human medicines. Diabetics today
use insulin from GM bacteria. GM food can be like medicine. GM rice is made that

has extra vitamin A.

Facts about GM

* GM is quicker than breeding which takes Genes

years.

) ) One plant or

* GM is more accurate at choosing features animal

because breeding needs luck.

. '\G/Iendii.c . New GM plant

* GM can make new types of animal or plant odification or anima

that couldn’t be bred (e.g. bacteria that
produce insulin).

0 GM does not always work.

0 GMis still being developed.
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[Blood condition]

We are conducting a study aimed at understanding more about people’s
beliefs about different risks. One of the things we are interested in is “artificial

blood’.

Why is blood needed?  Blood is used in hospitals. The blood used in hospitals

comes from blood donors.

What is artificial blood? There are two types of artificial blood under
development but neither is (yet) available for patients today:

Chemical blood: Blood from man-made chemicals.

Refined blood: Blood refined from natural blood. One type of artificial blood is made
from refined human or cows’ blood. Another type is produced by Genetically
Modified (GM) bacteria.

Facts about artificial blood

* Donated blood is divided into different
© Refined,
groups that must match the person ° Artificial blooc
© L
receiving it. Artificial blood could be used @@ ©
by everybody. Blood from
human or
* Artificial blood can be made when needed animal
and stored for longer than donated blood. Refined Blood ~ CGM bacterii

* Some people hold beliefs that prevent them
receiving donated blood but can receive
artificial blood.

0 Artificial blood is still being developed.
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0 Artificial blood only lasts in the body for 12

hours before new blood is needed.
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[Part of the original (translated) questionnaire]

Have you | Howrisky | Would you do | How effective
heard of | do you think this if is this for
this? this is? recommended | good health
Activity by a doctor? for you?
Yes or No 1 = not risky Yes or No 1 = not effective
(circle your | 7 = extremely (circle your 7 = extremely
answer) risky answer) effective
Having ablood transfusion
of donated blood Y /N 1234567 Y /N 1234567
Having ablood transfusion
of artificial blood made Y/ N |1234567 Y /N 1234567
from chemicals
Having ablood transfusion
of artificial bloodbasedon | Y / N |12 3 4 56 7 Y /N 1234567
cow blood
Having ablood transfusion
of GM blood Y / N 1234567 Y / N 1234567
Having aninsulin injection Y / N 123456 1 Y / N 1234567

from GM insulin
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Effectiveness Results

A 3-way mixed ANOVA found a main effect of treatméype € (4, 3904) = 74.6p
< .001,partial-#*=.071), and of expertis€& (1, 976) = 4.4p = .037 partial-4°=.004) on
perceived effectiveness but not context. Differsnoetween perceived effectiveness of
treatments were determined by post hoc Bonferrdjusted analyses (= .005); bovine
blood was rated as least effective and donor bso@wtGM insulin as joint highest in
effectiveness. Chemical blood and GM blood weted fintly as more effective than

bovine blood but less effective than donor blood &M insulin.

The 3-way mixed ANOVA found two other significarifexts; a significant interaction
of treatment type x expertisE (4, 3904) = 27.8p < .001,partial-#*=.028) and a significant
interaction of treatment type x contex{@, 3904) = 1.6p = .003,partial-4°=.004). To
explore the nature of these interactions ten stestre performed with Bonferroni correction,
two for each individual treatment. Table 3 markes significant effects. Five t-tests
compared experts and non-expert effectivenesgysator each individual treatment. Experts
expressed significantly higher (after Bonferroniregtion) perceived effectiveness of GM
blood ¢ (1033) = 3.9p<.001,r =.42) and GM insulint(132.1) = 10.6p < .001,r = .68)
but there was no significant difference for theeottinree treatments. The interaction of
treatment type and contextwas explored with fivghier t-tests. The GM context was
compared with the medically-salient blood inforratfor each treatment. Bovine blood was
reported as more effective for participants wheenesd the blood informatiort (995.1) =
2.9,p =.003,r =.09) by contrast GM insulin was rated as mofectize by those who
received the GM information (1006.4) = 3.9 < .001,r = .11). There were no further

significant differences.
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Figure 1. Plots of simple slopes of interactiomtgr Panel A shows Experts’ perceived risk
by effectiveness for the Blood and GM contexts,dP&8ngives the same information for the
Non-Expert's perceived risk.

Note: Effectiveness values are plotted at one Siveland one SD below the mean.
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Table 1. Demographic data split by sample group

Gender Income (€) Education
10,001 — 25,001 — 40,001 - > <16 16- >18
Male Fema
<10,000 25,000 40,000 55,000 55,000 yrs 18 yrs yrs
le
Non-Experts 47,2 52.8  15.3 37.7 29 11.3 6.7 191 146 66.3
Experts 75.7 24.3 0 0 2 3 95 0 0 100

Note: All statistics are stated as percentagebBeofdtal sample (1153 Non-Experts, 123 Experts)

Table 2. Mean risk perceptions (1=not at all riskyextremely risky), standard errors and

percentage hazard familiarity

Group Non-Experts Experts

Contextual information GM Blood GM Blood
Familiarity Familiarity

Treatment Type (%) M SE M SE (%) M SE M SE

GM insulin 28 3.9 0.08 4.2 0.07 80 2.8 025 3.f 0.23

Bovine blood 13 50 0.08 4.7 0.07 30 52 026 5.2 0.23

GM blood 22 4.8 0.08 4.6 0.07 34 3.7 0.24 4.6 0.24

Chemical blood 34 45 0.09 43 0.08 88 45 0.30 46 0.24

Donor blood 98 3.2 0.07 3.1 0.07 100 3.5 026 32 210

a) Significant difference between Non-Expert angétk (across both contexts) by post hoc
comparison (t-test)
b) Significant difference between GM and Blood eomt(across Experts and Non-Experts)

by post hoc comparison (t-test)
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Table 3. Mean effectiveness perceptions (1=noll affactive, 7=extremely effective), and

standard errors

Group Non-Expert Experts

Contextual information GM Blood GM Blood
Treatment Type M SE M SE M SE M SE
GM insulin 4.6 0.08 4.5 0.06 6.% 0.19 5% 0.17
Bovine blood 3.5 0.07 4.2 0.07 3.9 029 3.8 0.18
GM blood 4.2 0.07 4.6 0.06 4.8 0.25 4.6 0.19
Chemical blood 4.4 0.07 4.6 0.06 4.2 029 4.2 0.16
Donor blood 54 0.07 54 0.06 55 0.24 4.8 0.19

a) Significant difference between Non-Expert angdik by post hoc comparison (t-test)

b) Significant difference between GM and Blood eomtoy post hoc comparison (t-test)

Table 4. Correlations between hazard risk and klagiectiveness

Group Non-Experts Experts
Contextual information GM Blood GM Blood
r r r r
GM insulin -49  wx -39 w* -43  * -16 NS
Bovine blood -36 -.33 -47  ** -.28 NS
GM blood =37 -46 -.67 -.09 NS
Chemical blood =37 31 -57 W -25 N
Donor blood -26 -19 -16 NS -29 *

*p< .05, *p< .01, ** p<.001; N§ > .05

N’s for Non-Experts 443-552; N's for Experts 37-53
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Table 5. Standardised coefficients for multipleresgions

GM Bovine GM Chemical Donor
insulin blood blood blood blood
p p p p p
Gender (male=0) .022 NS .081 * .094 ** .051 NS .08%*
Age -.058 NS -125 e -.033 NS -.047 NS -.028 NS
Education finished: <16 vs 16-18 .050 NS .013 NS 034. NS .044 NS -.055 NS
Education finished: < 16 vs >18 .042 NS -.052 NS 48.0 NS -.046 NS -.028 *
< 10,000 vs 10-25 000 Euro -.022 NS .001 NS .045 NS .022 NS -.055 NS
< 10,000 vs 25-40,000 Euro -.028 NS .052 NS .038 NS .043 NS -.063 NS
< 10,000 vs 40-55,000 Euro -.074 NS .044 NS -.025S N .010 NS -.030 NS
< 10,000 vs 55,000+ Euro -.044 NS 106 * .082 NS 45.0 NS .027 NS
Contextual information (GM = 0) .041 NS -077 * 310 NS -.050 NS -.029 NS
Effectiveness -490 R -.340 -355 -.346 * -.233
Expertise (Non-Expert = 0) -.143 .021 NS -.150NS .024 NS .001 NS
Effectiveness x Expertise -.055 NS
Effectiveness x Context .088 * -.055 NS
Expertise x Context .023 NS
Effectiveness x Expertise x Context .096 *
Adjusted B .252 143 179 124 .061
N 943 936 939 959 1045

*p< .05, *p<.01; * p<.001; NS > .05
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