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Introduction

As more and more risk factors emerge as prob-
able causes in disease aetiology, the question of 
how they interact, be it through synergy (posi-
tive interdependence) or through antagonism 
(negative interdependence), is increasingly 
important (Rothman, 1976). For most common 
diseases, there are nearly always some genetic 
and environmental component causes. In other 
words, virtually every case of every disease has 
some environmental and genetic component 
causes and can thus be attributed both to genes 
and to the environment (Rothman, 1976; 
Rothman and Greenland, 2005). For example, 

rheumatoid arthritis (RA) develops mainly 
because of certain genes (Chibnik et al., 2011), 
but tobacco consumption can also influence the 
risk of the disease developing in at-risk patients 
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(Bang et al., 2010; Källberg et al., 2011; Lahiri 
et al., 2012). Similarly, the major risk factor for 
the development of lung cancer is cigarette 
smoking, but multiple genetic factors may also 
play a role (Marshall and Christiani, 2013; 
Molina et al., 2008; Myneni et al., 2013; Wang 
et al., 2013), while coronary artery disease is 
the result of harmful interactions between 
genetic and environmental factors such as 
smoking, poor diet, lack of exercise and alcohol 
consumption (Gränsbo et al., 2013; Kulbertus 
and Lancellotti, 2012; Pun et al., 2013; Sobenin 
et al., 2013).

Clinical epidemiology is about examining 
risk factors in conjunction with each other in 
order to arrive at a correct assessment of overall 
health risks. However, the way in which people 
draw all this information together can run coun-
ter to good epidemiological practice. An exam-
ple of the discrepancy between the objective 
epidemiological model and people’s mental 
models is provided by Hermand et al. (1997), 
who asked 64 participants to estimate the level 
of cancer risk in a number of situations where 
tobacco consumption was associated with that 
of alcohol. Although the participants were gen-
erally aware that the consumption of tobacco 
and alcohol can have a serious impact on the 
level of cancer risk, instead of representing the 
combined effects of tobacco and alcohol con-
sumption in a summative or synergistic way, 
they apparently considered that indulging 
highly in just one of these two dangerous behav-
iours is enough to result in a maximum risk of 
cancer: A heavy smoker was thought of as not 
having much to lose if he or she was also a 
heavy drinker. Similarly, a heavy drinker was 
also thought of as not having much to lose if he 
or she was a heavy smoker. Their perception of 
how the effects of the two substances interact 
corresponded to Rothman’s (1976) antagonism 
model. It was, however, in complete contradic-
tion with their answers to a questionnaire, 
which revealed their knowledge to be almost 
scientific (see, for example, Kozlowski and 
Ferrence, 1990; Rosengren et al., 1988; Saracci, 
1987). Another example is the discrepancy 
between people’s awareness of cardiovascular 

disease and their failure to perceive themselves 
as being at risk: In women attending a cardio-
vascular health-screening event, 99 per cent 
were aware that cardiovascular disease is the 
leading cause of death among women. However, 
only approximately half (47%) perceived them-
selves to be at personal risk, even though 65 per 
cent were determined to be ‘at risk’ and 12 per 
cent at ‘high risk’ according to guidelines. Of 
the 228 participants, ‘at risk’ or ‘high risk’ 48 
and 21 per cent, respectively, did not perceive 
themselves to be at risk at all (Kling et al., 
2013).

Other studies have reported similar miscon-
ceptions regarding the combined effect of 
health risks, with cases of risk underestimation 
associated with weight (Vandelanotte et al., 
2011), cancer (Mattson et al., 1987; University 
of California at Berkeley, 2007), cancer and 
heart disease (Ayanian and Cleary, 1999) and 
hookah smoking (Noonan and Patrick, 2013).

Nevertheless, people can be taught to draw 
together information relating to diverse health 
risks, and simple techniques have proved suc-
cessful in teaching lay people how to employ the 
synergetic combination model. For example, 
Bonnin-Scaon et al., (2002) examined the effect 
of outcome feedback on training to develop the 
ability to assess the multiplicative relationship 
between daily intakes of tobacco and alcohol, 
and the risk of oesophageal cancer. In the first of 
two experiments, 65 French adults assessed the 
risk of oesophageal cancer associated with a 
combination of five different levels of tobacco 
and five of wine. They assessed them both 
before and after training sessions in which they 
were shown the actual risk for each vignette. In 
the second experiment, 35 French adults under-
went the same evaluation and training and were 
reassessed a month later. Results indicated that 
prior to the training sessions, the participants 
used a subadditive rule to combine the perceived 
risks of oesophageal cancer due to smoking and 
drinking. After just one training session, they 
changed to the multiplicative rule consistent 
with epidemiological data. However, only a lim-
ited range of risk factors were examined in this 
study, and none of them were genetic. Of the 
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few studies of genetic factors that have been 
conducted among the general population, one 
has indicated that when genes and behaviour are 
presented as being damaging to health, the 
majority of the population adopts an additive 
model (with approximately one-third adopting 
an amplifying model). In the gain frame (genes 
and behaviour presented as being health- 
protecting), assessments are divided roughly 
equally between additive, amplifying and sub-
additive models (Condit and Shen, 2011). Other 
studies have highlighted misconceptions about 
the results of the direct-to-consumer genetic 
tests (Leighton et al., 2012), and misconceptions 
also appear when the genetic and environmental 
causes of breast and colorectal cancer are stud-
ied (Wang et al., 2010). In the case of cardiovas-
cular disease, people produce fatalistic responses 
and believe that little can be done to reduce the 
risk when genetic risk information (vs family 
history and/or cholesterol testing) is provided 
(Claassen et al., 2010).

Other research has studied the perceptions of 
focus groups (e.g. at-risk groups in the popula-
tion, patients or patients’ relatives). The impact of 
genetics varies according to the study and the dis-
ease under scrutiny. All participants with relatives 
who are alcoholics, for instance, attribute the 
alcoholism in their families to multiple factors – 
often a combination of biological, genetic and 
environmental ones – as well as to personal char-
acteristics (Gamm et al., 2004). Among those at 
risk of cardiovascular disease, findings suggest 
that family history may be more important than 
DNA information when it comes to explaining 
perceptions of and responses to risk (Claassen 
et al., 2012). Among the overweight participants 
with a high phenotypic risk of Type-2 diabetes, an 
exploration of perceptions of genetic risk testing 
for diabetes, compared with currently available 
prediction methods based on non-genetic risk 
factors (e.g. family history, abnormal fasting 
blood glucose levels and obesity), revealed that 
many participants ‘conferred a unique value’ on 
information about their genetic risk, that is, they 
considered only the genetic risk in the risk to 
develop the disease (Markowitz et al., 2011). 
Similarly, a study examining risk perceptions 

among patients with an increased risk of cancer 
showed that prior to genetic counselling, all the 
participants estimated their risk as being higher 
than it actually was (Rantala et al., 2009). 
Furthermore, in a review of the impact of genetic 
counselling on risk perception, results suggested 
that ‘genetic counseling may have a positive 
impact on the accuracy of risk perception’ 
(Smerecnik et al., 2009).

This study

This study examined whether lay people are 
able to adjust their weighting of risk factors 
when judging the overall risk of developing a 
given illness. In other words, we examined the 
extent to which lay people are able to use the 
information available to them in a flexible way, 
attributing more weight to one risk factor (e.g. 
tobacco consumption) in one situation (e.g. 
judging the risk of developing lung cancer) and 
less weight to this same factor in another situa-
tion (e.g. judging the risk of contracting arthri-
tis). This study also compared lay people’s 
flexibility in weighting up risk factors with that 
of health professionals.

We should emphasize that the question 
examined in this study was not whether lay peo-
ple mentally combine information in a correct 
and optimum way. Posing such a question 
would be largely meaningless because the 
answer is obviously no. We already know that 
people do not combine health risk information 
in an optimum way, because if they were able to 
do so, there would have been no need to develop 
the branch of medical science known as epide-
miology. The very existence of epidemiology is 
direct proof of people’s inability to combine 
risk information in an optimum way. Rather, 
this study was about the way people actually 
use and combine information. We simply 
wanted to know whether they are sensitive to 
risk factors (e.g. family history), whether they 
use them in a reasonable way (e.g. in the right 
direction), and whether they bear in mind the 
diversity of everyday life situations when using 
and combining information that corresponds to 
these risk factors.



Guedj et al.	 835

This study, like many previous ones (e.g. 
Guedj et al., 2005; Igier et al., 2014), featured a 
set of scenarios, that is, participants were 
instructed to consider actual cases, indicating 
for each one the extent to which a given health 
risk was repeated. Three very different illnesses 
were considered: (a) lung cancer, known to be 
strongly associated with people’s behaviour and 
environmental conditions; (b) RA, known to 
depend mainly on genetic factors and (c) coro-
nary artery disease, known to depend on both 
sets of factors. The risk factors involved in the 
scenarios were those most commonly encoun-
tered in the literature on health risk assess-
ments: (a) daily alcohol intake (no drinking 
habit vs heavy drinking habit), (b) daily tobacco 
consumption (non-smoker vs heavy cigarette 
smoker), (c) a history of illness in the family 
(uncle vs father) and (d) the results of a genetic 
test (presence vs absence of a specific gene). In 
summary, two of the risk factors were behav-
ioural (alcohol intake and tobacco consump-
tion) and two were genetic (family history and 
genetic test). We will assess the weight of the 
genetic factor in our study by using genetic test, 
although they are not currently used in medical 
practice.

Hypotheses

Our first hypothesis was that all four risk factors 
would be used by the participants to judge the 
overall risk of contracting each illness. They 
would judge the overall risk to be higher in the 
presence of each of the risk factors (heavy drink-
ing, heavy smoking, a genetically close family 
relative with the illness or the detection of the 
incriminated gene) than in the opposite case.

Our second hypothesis was that some of the 
risk factors at least would be used in an interac-
tive way. This hypothesis was based on the find-
ings from earlier studies showing that when lay 
people judge the risk of cancer on the basis of 
daily alcohol intake and tobacco consumption, 
they mentally combine the two factors in a dis-
junctive way, that is, when the weight of a factor 
prevails over the other (see also, Bonnin-Scaon 
et al., 2002; Hermand et al., 1997). We, therefore, 

expected to observe an Alcohol × Tobacco inter-
action and envisaged the possibility of a 
Tobacco × Gene interaction, too.

Our third hypothesis was the central hypoth-
esis in this study. We expected to observe sev-
eral interactions between the four factors and 
the three types of illness. More specifically, we 
expected (a) more weight to be attributed to the 
two behavioural risk factors (alcohol and 
tobacco) for lung cancer than for RA and (b) 
more weight to be attributed to the two genetic 
risk factors (family history and genetic test) for 
RA than for lung cancer. We also expected the 
results for coronary artery disease to be midway 
between the ones observed for the other two ill-
nesses. We, therefore, expected to see several 
Risk factor × Type of illness interactions.

Our fourth hypothesis was that the health 
professionals would display greater flexibility 
in the weighting of the risk factors than the lay 
people. Accordingly, we expected to see several 
Participant group × Risk factor × Type of illness 
interactions.

Method

Participants

The lay people were approached and recruited 
by two trained research assistants in the city 
centre of Toulouse and the region of Midi-
Pyrenees in south of France. Some 500 people 
were contacted altogether, and after receiving a 
full description of the procedure, 54 per cent of 
them agreed to take part. The professionals were 
contacted in workplace, in the clinics and hospi-
tals of Midi-Pyrenees. All 341 participants (197 
women, 144 men) were unpaid volunteers. They 
were informed about the goals of the study and 
asked to provide their written informed consent. 
Their mean age was 41.3 years (standard devia-
tion (SD) = 13.52 years, range = 13–86 years). 
They included 271 lay people, 64 nurses and 6 
physicians.

Of the 271 lay people, 50.44 per cent had a 
university degree and 49.56 per cent had com-
pleted secondary education but did not have a 
university degree.
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Material

The material consisted of 16 cards for each dis-
ease, each bearing a brief description of a sce-
nario, followed by a question, and a response 
scale. The scenarios were constructed accord-
ing to a four within-participant factor design, 
and the information was presented in the fol-
lowing order: (a) daily alcohol intake (practi-
cally no intake vs heavy drinking), (b) daily 
tobacco consumption (non-smoker vs heavy 
cigarette smoker), (c) history of illness in the 
family (uncle vs father) and (d) the results of a 
genetic test (presence vs absence of the incrimi-
nated gene). Sex and age were held constant: all 
the patients were aged about 45 years and iden-
tified as ‘Mr’.

The question was ‘In your opinion, what is 
the risk of Mr X developing [name of illness]?’. 
Participants had to rate their responses on a 
15-point scale ranging from 1 (No risk at all) to 
15 (Very high risk). Two examples are provided 
in Appendix 1. The cards were presented in a 
different random order for each participant.

Procedure

The experiment took place in a single session, 
held in a vacant room in the hospital, the uni-
versity or in the participant’s home. Each per-
son was tested individually. As recommended 
by Anderson (1982), the session came in two 
phases. In the first, familiarization phase, the 
participants were told by the person conducting 
the interview what was expected of them and 
presented with eight scenarios taken from the 
complete set of 16. They then provided a risk 
rating for each case. After completing the eight 
ratings, the participants were given the opportu-
nity to review their responses and modify them.

In the experimental phase, all 16 scenarios 
were presented three times: once in the lung 
cancer condition, once in the coronary artery 
disease condition and once in the RA condition. 
The conditions were presented in a different 
random order for each participant. The partici-
pants were allowed to provide their ratings at 
their own pace but were no longer allowed to 

review their responses or go back and change 
them as they had done in the familiarization 
phase. In both phases, the experimenters rou-
tinely checked that each participant, regardless 
of age or educational level, was able to grasp all 
the necessary information before producing a 
rating.

It took the participants 20–40  minutes to 
complete the familiarization phase and all three 
sets of scenarios. The experimental phase went 
quickly because the participants were already 
familiar with both the task and the material. 
They knew in advance how long the experiment 
would take. None of them complained about the 
number of scenarios they were required to 
judge. None of them complained about the 
believability of the scenarios. The research was 
approved by the university ethics committee, 
and a written informed consent was obtained 
from all the participants in the study.

Results

An analysis of variance (ANOVA) was per-
formed on the whole dataset. The design was 
Participant Group (lay people vs health profes-
sionals)  × Alcohol intake (no daily intake vs 
heavy drinker)  ×  Tobacco consumption (non-
smoker vs heavy smoker) × Degree of genetic 
proximity (uncle vs father)  ×  Presence of 
incriminated gene (yes vs no) × Type of illness 
(lung cancer vs coronary artery disease vs RA). 
The main results are shown in Table 1. As we 
were running multiple comparisons, the signifi-
cance threshold was set at .001.

Overall risk was judged by participants to be 
significantly higher: (a) for heavy alcohol 
intake (M  =  9.13, SD  =  1.73) than for absti-
nence (M  =  7.59, SD  =  1.67), (b) for heavy 
cigarette smoking (M = 9.97, SD = 1.75) than 
for abstinence (M = 6.74, SD = 1.65), (c) when 
the relative was the father (M = 8.75, SD = 1.61) 
rather than an uncle (M = 7.96, SD = 1.66), (d) 
when a specific gene was present (M = 10.04, 
SD = 1.96) than when it was absent (M = 7.67, 
1.73) and (e) when the illness was coronary 
artery disease (M = 9.03, 1.70) rather than lung 
cancer (M = 8.74, SD = 1.71) or RA (M = 7.30, 
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Table 1.  Main results of the ANOVA.

Factor df MS F p Eta2
p

Participant Group (PG) 1 447.19 3.75 .05 .01
Alcohol intake (A) 1 6435.55 351.55 .001 .51
Tobacco consumption (T) 1 27,549.67 1413.13 .001 .81
Degree of proximity (P) 1 1621.57 182.97 .001 .35
Presence of gene (G) 1 30,030.66 695.96 .001 .68
Type of illness (I) 2 3007.69 205.26 .001 .38
PG × A 1 332.69 18.17 .001 .05
PG × T 1 97.27 4.99 .03 .01
A × T 1 248.95 26.90 .001 .07
PG × P 1 13.52 1.53 .22 .00
A × P 1 0.11 0.03 .86 .00
T × P 1 0.48 0.13 .72 .00
PG × G 1 316.76 7.34 .01 .02
A × G 1 159.43 33.93 .001 .10
T × G 1 370.58 54.57 .001 .14
P × G 1 22.35 6.49 .01 .02
PG × I 2 243.12 16.59 .001 .05
A × I 2 293.16 50.37 .001 .13
T × I 2 2534.28 330.40 .001 .50
P × I 2 7.86 2.45 .09 .01
G × I 2 501.80 77.04 .001 .19
PG × A × T 1 0.00 0.00 .99 .00
PG × A × P 1 9.00 2.39 .12 .01
PG × T × P 1 39.03 10.67 .001 .03
A × T × P 1 1.91 0.48 .49 .00
PG × A × G 1 0.00 0.00 .98 .00
PG × T × G 1 30.72 4.52 .03 .01
A × T × G 1 177.31 44.55 .001 .12
PG × P × G 1 16.59 4.82 .03 .01
A × P × G 1 6.82 2.51 .11 .01
T × P × G 1 13.16 4.02 .05 .01
PG × A × I 2 16.78 2.88 .06 .01
PG × T × I 2 264.39 34.47 .001 .09
A × T × I 2 67.39 18.47 .001 .05
PG × P × I 2 8.04 2.51 .08 .01
A × P × I 2 6.28 2.04 .13 .01
T × P × I 2 4.85 1.53 .22 .00
PG × G × I 2 165.69 25.44 .001 .07
A × G × I 2 6.66 2.15 .12 .00
T × G × I 2 70.29 21.57 .001 .06
P × G × I 2 7.52 2.34 .10 .01
PG × T × G × I 2 21.68 6.65 .001 .02

ANOVA: analysis of variance.
The higher order interactions that were not significant are not reported here.
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SD = 1.89). A post hoc analysis using Tukey’s 
honestly significant difference (HSD) test 
showed that only the difference between RA 
and the other two illnesses was significant.

Several two-way or three-way interactions 
involving risk factors were significant. The 
influence of tobacco consumption on risk 
judgements was weaker in the case of heavy 
alcohol intake (difference of 2.93 points 
between the highest and lowest levels) than in 
the case of abstinence (difference of 3.54). 
Similarly, the presence of the incriminated gene 
had a weaker effect on risk judgements in the 
case of heavy alcohol intake (difference of 
3.13) than in the case of abstinence (a differ-
ence of 3.62). The presence of the incriminated 
gene had a weaker influence on risk judgements 
in the case of heavy tobacco consumption (dif-
ference of 3.00) than in the case of abstinence 
(difference of 3.75). In addition, the Alcohol 
intake × Tobacco consumption interaction was 
weaker when the incriminated gene was present 
than when it was absent.

Several two-way or three-way interactions 
involving the type of illness were also signifi-
cant. The effect of alcohol intake on risk judge-
ments was stronger for coronary artery disease 
(difference of 2.23) than for the other two ill-
nesses (difference of 1.24). Tobacco consump-
tion had a stronger influence on risk judgements 
for lung cancer (difference of 4.75) than for 
coronary artery disease (difference of 3.57), 
and a stronger influence for coronary artery 
disease than for RA (difference of 1.39). The 
presence of the incriminated gene had a 
stronger influence on risk judgements for RA 
(difference of 4.25) than for the other two ill-
nesses (difference of 2.95). In addition, (a) the 
Alcohol intake × Tobacco consumption interac-
tion was stronger for coronary artery disease 
than for the other two illnesses and (b) the 
Tobacco consumption × Presence of gene inter-
action was weaker for RA than for the other two 
illnesses.

Several two-way interactions involving the 
participant group factor were significant. The 
alcohol intake effect was stronger among lay 
people (difference of 1.92) than among health 

professionals (difference of 1.21). By contrast, 
the presence of the incriminated gene had a 
stronger effect among health professionals (dif-
ference of 3.72) than among lay people (differ-
ence of 3.03). Furthermore, the risk level 
associated with RA was lower among health 
professionals (M  =  6.80, SD  =  1.87) than 
among lay people (M  =  7.79, SD  =  1.91), 
although there was no difference regarding 
either of the other two illnesses.

Several three-way and four-way interactions 
involving both the type of illness and the par-
ticipant group factor were significant. For 
example, the effect of tobacco consumption 
varied more as a function of illness type among 
health professionals than among lay people. 
Regarding RA, it was weaker among health 
professionals than among lay people, whereas 
in the case of lung cancer and coronary artery 
disease, it was stronger among health profes-
sionals than among lay people. Symmetrically, 
the effect of the presence of the incriminated 
gene varied more as a function of illness type 
among health professionals than among lay 
people. Regarding RA, it was stronger among 
health professionals than among lay people, 
whereas in the case of the other two illnesses 
there was no difference in strength. In addition, 
the Tobacco consumption × Presence of incrim-
inated gene  ×  Type of illness interaction was 
stronger among health professionals than 
among lay people (see Figure 1).

Discussion

This study examined the flexibility of lay peo-
ple and health professionals when it comes to 
weighting behavioural and genetic risk factors 
in order to judge health risks in different 
conditions.

Our first hypothesis, confirmed by the data, 
was that all the risk factors would be employed 
by the participants. As expected, overall risk 
was judged to be higher in the case of heavy (vs 
low) daily intake of alcohol, in the case of daily 
(vs zero) tobacco consumption, when a family 
relative with the illness was genetically close (vs 
distant) and when the incriminated gene was 
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present (vs absent). This result demonstrates 
that the participants understood the task and 
responded appropriately to the scenarios. There 
were, however, striking differences in the impact 
of the different factors on participants’ risk 
judgements. Thus, the presence of the incrimi-
nated gene and daily tobacco consumption 

impacted on risk judgements far more than alco-
hol intake and family history did, explaining 46 
and 42 per cent of the variance compared with 
13 per cent for each the two remaining factors.

Our second hypothesis, again confirmed by 
the data, was that the risk factors would be used 
in an interactive way. In addition to the 

Figure 1.  Pattern of results observed for lay people (top panels) and health professionals (bottom 
panels). In each panel, the y-axis corresponds to the risk judgements, the x-axis bears the two levels of 
tobacco behaviour, two curves correspond to the two levels of genetic predisposition and the three panels 
correspond to the three diseases.
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Alcohol × Tobacco interaction reported in ear-
lier studies, we observed Alcohol  ×  Gene, 
Tobacco  ×  Gene and Alcohol  ×  Tobacco  ×  
Gene interactions. Where one of the factors 
(e.g. the presence of the incriminated gene) 
exerted a strong influence, the influence of the 
other factor(s) was correspondingly weaker. In 
other words, participants mentally combined 
the information in accordance with Rothman’s 
(1976) antagonism model, and with the findings 
reported by Hermand et al., (1997). This way of 
thinking showed that people did not make much 
difference in the risk assessment when they add 
a second bad behaviour.

Our third hypothesis, which was broadly 
supported by the data, was that participants 
would be flexible in the way they employed the 
information in the three illness conditions. The 
flexibility demonstrated by people is in accord 
with epidemiological evidence, that is, they 
changed their weightings correctly. We expected 
the two behavioural risk factors (alcohol and 
tobacco) to have a greater impact for lung can-
cer than for RA, and the two genetic risk factors 
(family history and genetic test) to have a 
greater impact for RA than for lung cancer. 
When judging the risk of contracting lung can-
cer, participants did indeed rely mainly on daily 
tobacco consumption, just as they relied mainly 
on the genetic test results to judge the risk of 
RA. Finally, they relied more on alcohol intake 
in the coronary artery disease condition than 
they did in the other two conditions. The only 
risk factor that did not interact with type of ill-
ness was family history, but as we have already 
indicated, this factor had only a weak impact.

Our fourth hypothesis, fully supported by 
the data, was that the health professionals would 
be even more flexible than the lay people in 
weighting the risk factors. In the three cases 
mentioned in the previous paragraph, the Risk 
factor × Type of illness interaction was consist-
ently stronger among the health professionals 
than among the lay people. In other words, the 
health professionals more gave weight to 
behavioural risk factors when judging the risk 
of contracting a behaviour-related illness, and 
additional weight to genetic-type factors when 

judging the risk of contracting a gene-related 
illness than the lay participants.

Two further series of findings deserve com-
ment. The first one concerns the Group partici-
pant × Risk factor interactions: we found that 
genetic information had more impact in judging 
health risks among the health professionals than 
among the lay participants. This finding can be 
explained by the fact that health professionals 
are more frequently taught about the impact of 
genetics on the development of diseases than 
lay people are.

The second one concerns differences 
between the two groups in the strength of the 
Risk factor × Risk factor interactions: As can be 
observed in Figure 1, these interactions were 
stronger among the health professionals than 
among the lay participants. In other words, the 
former combined the health risk information in 
a more antagonistic way (Rothman, 1976) than 
the latter did. On the face of it, this is a para-
doxical finding, as it suggests that health pro-
fessionals are even further from the optimum 
model than lay people. More research is needed 
to resolve this paradox, but if it is confirmed, 
this way of thinking might affect their decision 
making and advice to their patients and would 
need to be rectified. As shown by Bonnin-Scaon 
et al., (2002), outcome feedback can help peo-
ple to combine risk factors correctly.

Our study has several limitations. First, the 
participants were limited to the people of 
Toulouse, France. Generalizations to other 
countries must, therefore, be made with care. 
Second, the sample of physicians was very small 
in size. The study findings will, therefore, need 
to be confirmed on other samples. Third, 
although the influence of the genetics was 
shown beyond doubt in the occurrence of the 
present diseases, these are not at present detected 
by the practice of genetic tests in general medi-
cine. At least, the ratings were made about hypo-
thetical scenarios, rather than real cases.

Implications

Our results highlight the way in which people 
combine information about environmental and 
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genetic risk factors when judging the risk of 
developing lung cancer, coronary artery disease 
or RA. The implications are multiple. First, 
campaigns of prevention could be built from the 
way of thinking of the participants, notably to 
highlight the impact on health of interactions of 
multiple risks factors like tobacco, alcohol and 
genetics. Furthermore, as well as helping genet-
icists to adapt their explanations during their 
consultations, these results indicate that health 
professionals who are not specializing in genet-
ics could be helped in their practice with a 
genetic in-house training.
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Appendix 1

Two examples of scenarios

Mr Gibet is 42 years old. In his family, his father suffers from coronary artery disease. Mr Gibet 
only drinks alcohol on special occasions. He does, however, smoke more than a pack a day. Given 
his family history, his general practitioner arranges for him to undergo a genetic susceptibility test. 
The results indicate that Mr Gibet has the particular form of the gene potentially involved in this 
disease.

In your opinion, what is the risk of Mr Gibet developing coronary artery disease?

(15-point scale ranging from no risk at all to very high risk).

Mr Ribod is 45 years old. In his family, his father suffers from lung cancer. Mr Ribod regularly 
consumes large amounts of alcohol (the equivalent of more than a litre of wine per day). In addi-
tion, he smokes more than a pack a day. Given his family history, his general practitioner recom-
mends a genetic susceptibility test. The results indicate that Mr Ribod does not have the particular 
form of the gene potentially involved in this disease.

In your opinion, what is the risk of Mr Ribod developing lung cancer?

(15-point scale ranging from no risk at all to very high risk)


