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Chapte rr  5 
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Abstrac t t 
Thee aim of this article is threefold. First, we describe the accuracy people's risk perception who 
havee been screened on Familial Hypercholesterolemia (FH) in a family-based screening program. 
Second,, we identify factors that modify risk perception. Finally, we show the influence of risk 
perceptionn on subsequent preventive behavior. 
Thee risk perception of 556 (677 participants, overall response = 82%) screenees was measured by 
postall questionnaires on 3 occasions: at screening, 3 days and 7 months after the test result was 
reportedd to the patient. Presentation of the risk was pre-categorized and given both as numerical 
(11 in x) and as verbal probability. In addition, medication use and attitudes towards gene therapy 
weree determined 7 months after screening. 
Onn average, the screenees underestimated their numeric risk of having FH and getting a 
myocardiall infarction (Ml). Furthermore, FH-positive screenees perceived they were at greater risk 
off Ml than FH-negatives, and screenees with the highest actual risk used medication more, 
perceivedd a greater risk and opted more often for future gene therapy. 
Riskk perception of having FH was influenced by cholesterol level, while Ml risk perception was 
affectedd by age, education, cholesterol level, and cardiovascular disease (CVD) in the family. We 
concludee that FH-positive screenees correctly perceive a higher risk of getting a heart attack than 
doo FH-negative screenees. Screenees did not believe that Ml was inevitable and risk perception 
wass associated with both medication use and the intention to opt for gene therapy, but not with 
otherr preventive measures. Thus, genetic risk notification seems to be acceptable and does not 
leadd to aversion to preventive behavior. 



Introductio n n 
Geneticc information is currently used for risk estimation of common diseases and this use will 
probablyy increase in the near future.[Bell, 1998] Consequently, genetic family and population 
screeningg has gradually become part of regular patient care. The main goal of genetic screening 
iss to make people aware of their genetic risk, which in turn should stimulate specific preventive 
healthh behaviors.[Breslow et al., 1997; Womeodu and Bailey, 1996] However, while genetic risk 
notificationn should raise risk awareness, it should not distort the perception of actual and future 
risk.[Marteau,, 1999] Despite extensive risk perception research (see e.g. Tversky and Kahneman 
[1974]] and Van der Pligt [1998]), it is not clear whether providing genetic risk information will 
motivatee people to engage in preventive health behavior or will even have the opposite effect. 
Itt could motivate to change behavior by strengthening the belief that current behavior combined 
wi thh the genetic risk is putting oneself at increased risk of the disease; additionally, it could 
strengthenn the belief that treatment wil l be more effective when it is recommended on basis of 
geneticc information.[Marteau and Lerman, 2001 ] However, it has been observed that people who 
havee a (non-genetic) family history of heart disease are not more or less likely to engage in risk 
reducingg behavior.[Becker and Levine, 1987] Moreover, other studies showed that heritability and 
geneticc risks could be viewed as being uncontrollable and inevitably leading to disease, thus 
makingg treatment useless.[Troein et al., 1997; Senior et al., 1999] Overall, there is currently no 
evidencee that providing genetic risk information increases people's motivation to change health 
behaviorr more than would be achieved with non-genetic information and for some people, 
geneticc information may even reduce the motivation to change behavior.[Marteau and Lerman, 
2001] ] 

Familiall hypercholesterolemia (FH) is a genetic risk factor for coronary artery disease (CAD), with 
ann estimated frequency of 1 in 500 persons (in Western countries).[Goldstein et al., 1973; 
Goldsteinn and Brown, 2001; Motulsky, 1989] It results from a mutation that affects the function 
off the receptor that normally removes low-density-lipoprotein from the plasma, and thus can 
resultt in an accumulation of plasma-cholesterol and consequently in an excess CAD 
mortality.[Scientifkk Steering Committee 1991; Goldstein et al., 1973; Goldstein and Brown, 2001; 
Motulsky,, 1989] Currently, over 700 different mutations are identified.[Anonymous, 2002] When 
eitherr the plasma total cholesterol or LDL cholesterol level is used as a genetic marker, the FH 
genee is highly penetrant at all ages.[Goldstein et al., 2001] However, some recent studies show 
differentt LDL cholesterol levels for different mutations in the LDL gene.[Bertolini et al. 2000; 
Chavess et al. 2001; Slimane et al., 2001; Jansen et al. 2002] In FH a delay between -asymptomatic-
hypercholesterolemiaa and overt CAD exists. Preventive measures are effective in this 
asymptomaticc stage.[Anonymous, 1994 and 1998; Scientific Steering Committee, 1999; Downs et 
al.,, 1998; Hoogerbrugge , 1998; Shepherd et al., 1995] The availability of DNA diagnosis at an 
asymptomaticc stage and effective lipid-lowering therapy make genetic screening on FH feasible. 

Inn 1994, an FH-screening program started in the Netherlands in a provisional setting with a 
parallel,, independent evaluation study. The evaluation study comprised, among other things, an 
evaluationn of risk perception of screenees in terms of the perceived probability of getting a heart 
attackk later in life, depending on risk status (FH-positive or negative) and personal characteristics. 
Furthermore,, to determine whether risk perception was associated with preventive behavior. 



Thee evaluation focussed on the perception and represent-ation of information by FH-screenees, 
thee change of risk perception over t ime, as influenced by test result and other 
information/experience,, and the consequential influence of risk perception on actual risk 
reductionn (cholesterol-lowering medication use, stated attitude towards gene therapy, smoking 
cessationn and losing weight). The main aims of our study were to establish whether: 1) disease 
experience,, e.g. cholesterol-lowering therapy and deceased family members would increase risk 
perceptionn in general; 2) screenees would incorrectly ignore the risk difference between having 
FHH and getting FH-related CAD; and 3) increased awareness of risk would lead to more risk 
reducingg measures. 

Byy carefully measuring risk perceptions in a large, relevant cohort, we hoped to contribute to 
quality-improvementt of family-based screening programs. 

Materia ll  and Method s 

Screenin gg progra m 
Thee Dutch screening program actively approaches first- and second-degree relatives of index 
patientss (i.e. clinically diagnosed FH patients with a known mutation). The 'Foundation for 
tracingg hereditary hypercholesterolemia' (Dutch acronym: StOEH) is responsible for this pedigree 
investigationn ('cascade screening').[Umans-Eckenhausen et al. 1999; Umans-Eckenhausen et al. 
200111 If relatives test positive, their first- and second-degree relatives are approached and offered 
testing,, etc. Relatives are not tested for all known mutations, but only for the mutation found in 
thee index-patient. Cholesterol is not measured within this screening program. All test results are 
communicatedd to the screenee by mail. Screen-positives get two additional letters: one directed 
too him/herself with the advice to consult the general practitioner (GP), and one to the GP, inviting 
thee GP to refer the patient to a lipid clinic. This procedure requires the screen-positives to take 
thee initiative to seek medical follow-up. 

Writte nn informatio n supplie d in the screenin g progra m 
Beforee screening, relatives of FH-patients are approached by mail. This letter also comprises a 
leaflet,, which gives more information about FH. As no exact figures are known about the 
penetrancee estimates and consequent CHD risk, only a general description of FH is given. The 
leaflett explains that FH causes hypercholesterolemia, subsequently causes damage of the blood 
vessels,, atherosclerosis, and eventually myocardial infarction (Ml). Also, information about the 
chancess of inheriting the gene defect is given: somebody with FH has a 50% chance to pass the 
genee defect to his or her child. Additional to this leaflet a specific booklet is included with the 
testt result in the case the screenee tests positive. This booklet provides a detailed description of 
thee biochemical mechanism of FH, information about inheritance and the risk of Ml. It is stated 
thatt FH-positive screenees have a high risk to get an Ml. Furthermore, the leaflet reassures the 
readerr that hypercholesterolemia is treatable and that most FH-patients can normalize 
cholesteroll levels with medication and diet, thus lowering the chance of getting an Ml. 

Subject s s 
Inclusionn of the subjects in the study was between March and September 1998. The inclusion 
criteriaa were: informed consent to genetic testing and to our survey, and age 18 years or over. 
Withh consent of the participants, their FH-status was disclosed to the researchers. The study was 
approvedd by the medical ethical board of the hospital. 



Dataa collectio n 
Forr the study reported here, data were collected by means of three self-administered 
questionnairess (TO: at screening, before knowing the test result; T1 and T2: 3 days and 7 months 
afterr the test result, respectively). Risk perceptions were evaluated in all 3 questionnaires. The 
firstt questionnaire covered socio-demographic data, last year's prevalence of cardiovascular 
diseasee (CVD) manifestations and familial prevalence of CVD (a/o CVD death before the age of 
50).. In the third questionnaire body weight, height and smoking status were recorded, for both 
att the t ime of screening and 7 months after screening. Cholesterol level was asked in the first and 
th i rdd questionnaire. In the first questionnaire it was only asked whether people had 
hypercholesterolemiaa (yes, no, or I don't know), in the third questionnaire cholesterol level was 
askedd in words (high, normal, low), and in numbers (mmol/l). Cholesterol-lowering medication 
usee was asked in the first and third questionnaire and attitude towards gene therapy, should this 
becomee available, in the third. 

Threee prior risk strata were defined. High risk was defined by clinical hypercholesterolemia and/or 
cholesterol-loweringg medication use; intermediate risk by an unknown cholesterol level and no 
cholesterol-loweringg medication; and low risk by a normal cholesterol level while no cholesterol-
loweringg medication. 

Thee risk perception of the screenees was studied, distinguishing between the probability of 
havingg FH and that of getting a heart attack later in life. The presentation of risk perception was 
pre-categorizedd and given both as numerical (1 in x) and verbal probability (see figure 2). 
Perceivedd risk of getting a heart attack later in life was subdivided into the perceived risk with 
andd wi thout treatment. Risk perception was studied before and after knowing one's FH status. 

Dataa Analysi s 
Descriptivee analyses were conducted and differences of the tested variables between groups were 
assessedd by Pearson's Chi-square statistics and Student's t-test. For within-subject changes over 
t imee we used the Friedman test for categorical data. The relation at the time of screening 
betweenn the set of clinical and socio-demographic independents on the one hand, and risk 
perceptionn on the other was established. Risk perception was defined here as the perceived 
chancee of having FH (at TO, hence before knowing the test result), and the perceived probability 
off gett ing a heart attack later in life when having FH and not being treated (both in numerical 
andd verbal probability). Selected variables from the univariate analysis (p<0.1) were further 
offeredd to a standard multivariate multinominal logistic model (multinominal rather than 
standardd logistic model as the dependents were polytomous). The Nagelkerke's R2 of the used 
modelss showed the explained variance. 

Focussingg only on FH-positive screenees, the association between medication use 7 months after 
screeningg and socio-demographic, clinical and risk perception variables was established. The 
variabless were offered to a logistic regression model, using backward elimination method 
<pin=0.05;; pout=0.1). Furthermore, the association between considering gene therapy and the 
above-mentionedd set of variables was tested in a similar way. 

Thee analyses are based on N=647 when only variables from the first questionnaires are used (basic 
characteristicss and screenees' expected FH-status), and based on N=556 in all other analyses. 
Thiss statistical evaluation was performed using the SPSS version 10.0.07 for Windows. 



Result s s 

Respons e e 
Inn the evaluation study period, 720 people of the cohort met the inclusion criteria for our survey 
andd were asked to participate (see Figure 1). Of those, 43 people did participate in the screening 
programm but decided not to participate in our survey. This leaves 677 participants in the survey, 
off whom 647 sent back the first questionnaire and 556 (82%) sent back all three questionnaires. 
Thee risk perception questions were filled out nearly complete, with only 2-4% missings or 
uninterpretablee responses per question 

Figur ee 1 Participatio n in surve y 
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Lostt to follow-up 

Lostt  to follow-u p 
Theree was no significant difference in age, sex, marital status, FH-status and educational level 
betweenn the screenees lost to follow up (N=91) and the screenees who returned all three 
questionnairess (N=556). Of the 30 people who agreed to participate but did not send the first 
questionnairee back, no further information was available; these screenees were considered as 
non-respondentss rather than as lost to follow-up. 

Basicc characteristic s of the screenee s 
Tablee 1 presents the basic characteristics of the screenees. Overall, 46% were men and the mean 
agee was 47 years. Furthermore, 56% had not previously heard of FH either in general or as 
occurringg in their family, still 45% of these screenees reported first-degree family members with 
CVD,, and 15% reported family members (total family) who died of premature CVD. Of all 
screenees,, 3% reported to have CVD, 36% reported being hypercholesterolemic, 26% reported a 
normall cholesterol level, and the remaining screenees did not know their cholesterol level. After 
testing,, 32% of our study population proved to be FH-positive. 

73 3 



Tablee 1 Basic Characteristic s of the screenee s (N=647) 

Sex x 

Meann age 

Marita ll  statu s 

Educationa ll  level 

Religiou ss  (% yes) 
Cholestero l l 
(self-reported)b b 

Heardd of FH 
befor ee screenin g (% yes) 
Informatio nn abou t FH 
(befor ee screening ) 
through : : 
N=2799 (44%) 

Cardiovascula rr  and 
relate dd diseases ' 

1stt  degre e relative s 
wit hh CVD (% yes) 
Prematur ee CVDd 

death ss in famil y (% yes) 
Geneti cc  tes t 

Men n 
Women n 
Totall (range) 
Menn (range) 
Womenn (range) 
Single e 
Married/livingg together 
Elementaryy school 
Lowerr secondary school 
Higherr secondary school 
Higherr vocational level/ University 

High h 
Normal l 
Don'tt know 

Familyy members 
Doctor r 
Media a 
Friends/acquaintances s 
Work/studies s 
Other r 
CVD D 
Hypertension n 
Stroke e 
Diabetes s 

FHH positive 
FHH negative 

47 7 
48 8 
47 7 

%' %' 
46 6 
54 4 

year r 
year r 
year r 

20 0 
80 0 
17 7 
42 2 
28 8 
13 3 
63 3 
36 6 
26 6 
39 9 

44 4 
63 3 
18 8 
11 1 
5 5 
3 3 
1 1 
3 3 

12 2 
0 0 
3 3 

49 9 

19 9 
32 2 
68 8 

Range e 

(18-877 year) 
(18-799 year) 
(18-877 year) 

"Missingss excluded in percentages 
b lnn the first questionnaire the participants was asked whether they had a high cholesterol level. 

Thiss level was not further specified. 

'' Now or in the last 12 months 

"" CVD death at the age of 50 or younger 



Riskk perception at screening and change over time 

Screenees'Screenees'  expected  FH-status 
Att the time of screening (T0;N=647) almost 50% of the screenees rated their verbal chance of 
havingg FH as high or very high and 44% rated their numerical chance of having FH 1 in 3 and higher. 
Inn retrospect the FH-positive screenees appeared to have rated their chance of having FH 
significantlyy higher than the FH-negative screenees (p<0.001). This remained true if we excluded 
screeneess with prior knowledge of their cholesterol level. Screenees in the highest prior risk 
stratumm perceived a significantly higher risk than screenees in an intermediate or low prior risk 
stratumm (p<0.001; figure 2). 

Figuree 2 Risk perception of having FH and actual risk 

Riskk perception 

Thee chance of getting a heart attack later in life (untreated) 

FH++ FH-

RiskRisk  of  getting  a heart  attack  later  in  life 
Inn figure 3 the verbal and the numerical risk perception for getting a heart attack are shown 
(N=556).. At TO both the expected risk in case of a being FH-positive and being FH-negative were 
asked;; from T1, the risk perception refers to one's actual FH-status. Both in verbal and numerical 
riskk terms, and at all three points in time, the FH-positive screenees perceived a significantly 
higherr risk of getting a heart attack later in life than FH-negative screenees (p < 0.05). Generally, 
thiss difference was also observed in the situation with treatment. The risk perception of the FH-
positivee screenees was significantly lower in the condition with treatment than without 
treatment,, at both T1 and T2 (p<0.001). On average, both FH-positive and FH-negative screenees 
perceivedd a decreasing risk (verbal and numerical) over time (p<.05), although in verbal risk 
perceptionn 16% of the FH-negative and 19% of the FH-positive screenees perceived a higher risk 
att T2 than at TO. In numerical risk perception these figures were 16% and 13%, respectively. 



Figuree 3 Change of numerical and verbal risk perception over time 
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Factorss associated with risk perception 

Screenees'Screenees' expected FH-status 
Inn verbal risk perception the younger screenees rated their chance of having FH higher than older 
screenees.. Furthermore, screenees with hypercholesterolemia, higher education and/or CVD in 
thee family (having first-degree family members with CVD and premature CVD deaths in the 
family)) rated their verbal chance of having FH higher than screenees without these characteristics 
(N=556;; all: p<0.05, except having first-degree family members with CVD: p = 0.08). These factors 
explainedd 4 1 % of the variance. Results in numerical risk perception were much alike: with the 
exceptionn of having heard of FH (added) and educational level (removed), the explanatory 
variabless were the same, as was the explained variance. 

RiskRisk  perception  of  getting  a heart  attack  later  in  life 
Inn verbal risk perception the older screenees rated their risk lower than the younger screenees. 
Furthermore,, screenees with hypercholesterolemia, higher education and/or first-degree relatives 
wi thh CVD perceived a higher verbal risk than screenees without those characteristics. Screenees 
whoo did not know their cholesterol level perceived the lowest verbal risk (N=556; p<0.05; 
explainedd variance: 22%). In numerical risk perception the associated variables were the same, 
exceptt for age, but the explained variance was only 14%. 



Associationn of risk perception and preventive behavior 

MedicationMedication utilization 
Thee medication utilization in the FH-positives rose from 58% at TO to 77% T2 (p<0.001). In the 
FH-positivee screenees age, sex, cholesterol level in words and numbers, and numerical risk 
perceptionn of getting a heart attack later in life with or without treatment were associated with 
medicationn utilization at T2 {p<0.05; explained variance: 56%). Screenees using cholesterol-
loweringg medication were significantly older, more often male, perceived a higher risk of getting 
aa heart attack later in life {with and without treatment), had a higher cholesterol level and more 
oftenn family members with CVD than screenees without these characteristics. 
Screeneess with a substantial difference in risk perception between the situation with and without 
treatmentt (three or more categories difference and a lower risk perception in the situation with 
medication)) are significantly more often using cholesterol-lowering medication (p<0.05). 

ConsideringConsidering  gene therapy 
Off all FH-positive screenees, 69% would consider gene therapy when this would become 
available.. Men, screenees who were living together or married, the higher educated, screenees 
whoo were not religious, screenees perceiving a higher risk of getting a heart attack later in life 
(withh and without treatment) and screenees with hypercholesterolemia were more inclined to 
optt for gene therapy (p<0.05; explained variance: 43%). 

OtherOther  preventive  behavior 
Theree was no significant change in smoking status and BMI, both in FH-positive and FH-negative 
screenees.. At the time of screening 28% of the FH-positive and 26% of the FH-negative screenees 
smoked,, compared to 23% and 26% at T2, respectively. The mean BMI at TO was 24 and 25 kg/m2 
inn FH-positive and FH-negative screenees, respectively. This did not change at T2. There was no 
differencee in risk perception in screenees who quitted smoking or lost weight versus those who 
didd not. 

Discussio n n 

Thee main goal of genetic risk notification is to facilitate a free, well-informed choice for the 
client,, reflected by an accurate risk perception, perceived effectiveness of preventive measures, 
andd compliance with these measures.[Beck and Frankel, 1981; Rogers and Mewborn, 1976; 
Weinsteinn and Klein, 1995] Less than 20% of the screenees rated their chance of having FH 1 in 
22 (50%), the objective probability of first-degree family members of an FH-patient. Future FH-
positivee screenees rated their chance of having FH higher than the FH-negatives, only partly 
explainedd by the prior knowledge of cholesterol level. FH-positive screenees perceived a higher 
futuree heart attack rate than FH-negative screenees, but risk levels expressed numerically were 
againn substantially lower than epidemiological risks in these patients. Screenees with a relative 
highh risk perception more often used medication or opted for gene therapy. Also, medication 
utilizationn was the highest in screenees with the largest difference in risk perception between the 
situationn with and without treatment. About 25% of the screenees smoked 7 months after 
screening,, and, maybe even more disturbing, smoking status and BMI did not change over time 
norr differed between FH-positive and FH-negative screenees. 

Somee study features require consideration. A possible limitation of the study could be the sample 
size.. Although our study included a large part of all Dutch screenees, it may not be large enough 



too conduct a detailed causal analysis in subgroups (defined according their initial attitude 
behaviorr or behavioral change). This research could be conducted in the future. However, the 
powerr of this study was large enough to show whether in FH-positive screenees the average 
changess aimed for were met and whether in FH-negative screenees adverse changes on average 
weree absent. Another possible limitation is that all persons tested for FH were of Caucasian 
background,, which could impair the generalizibility of the findings of this study for other genetic 
screeningg programs. From a clinical point of view, validity seems unimpaired in our case, as FH-
mutationss in the Netherlands are primarily restricted to Caucasians. However, our results may not 
fullyy apply to screening programs involving all ethnicities, or with altered risk conditions in ethnic 
minorities. . 

Thee Dutch program did not include (co)payment of the screenees, either for the test or for 
subsequentt treatment. To some extent this enables to investigate personal health believes 
withoutt interference of financial motives, on the other hand generalizibility may be limited for 
countriess with another financial arrangement. 

Wee had to decide on relevant time anchors for measurement: distant enough from the risk 
notificationn to study stable, deliberate, views on personal health risk and preventive behavior, 
andd approximate enough to be able to study causal reasoning of the screenee. From clinical 
expertss and additional data we collected we know that the clinical management of FH-positive 
screeneess often take some months to stabilize.[van Maarle et al. 2002] 
AA theoretical study feature, which needs consideration, is the risk perception concept used. We 
deliberatelyy chose the concept of 'conditional own risk', that is the risk as perceived by the 
screeneee given a certain condition. This concept has the advantage above unconditional 
measuress in that it is more closely linked to preventive behavior.[van der Velde et al., 1996] 
Perceivedd risk predicts behavior as well as comparative risk appraisal.[van der Pligt, 1998] We 
includedd both numerical and verbal risk ratings, because numerical measures of risk perception 
aree claimed to be best for checking the accuracy of screenees' risk perception as influenced by risk 
notification,, while verbal measures are found to be better predictors of people's behavior 
intentions.[Windschitll and Wells, 1996] The latter was not confirmed in our study, rather we 
observedd similar relations of both risk appraisals to preventive measurements. There is no 
indicationn that selective lost to follow-up was present and the respondents were well able to 
answerr the risk perception survey-questions. 

Riskk notification is generally directed at facilitating risk-reducing behavior. Rogers [1975] 
suggestedd that three main stimuli could influence risk-reducing behavior: perceived severity of 
thee disease, perceived vulnerability and the efficacy of the recommended response. Others have 
recognizedd that perceived vulnerability in the sense of an accurate risk perception is probably a 
necessaryy prerequisite for behavior change.[Breslow et al., 1997; Womeodu and Bailey, 1996] In 
thiss study we concentrated on perceived vulnerability after risk notification. This study showed 
thatt the screenees had an inaccurate low numeric risk perception on having FH and on getting a 
heartt attack, although apparently differentiated between the two. The rather low numerical risk 
perceptionn of the heart attack rate with FH, is consistent with the literature: large risks on events 
aree in general underestimated[Lichtenstein et al., 1978; Sjöberg, 2000], and risk judgements 
frequentlyy show moderate correspondence to epidemiological findings.[Legato et al., 97; 
Leventhall et al., 1999; van der Pligt, 1998; Wilcox and Stefanick, 1999] One explanation of this 
loww risk perception is inadequate patient education. However, other factors have to betaken into 
account.. Firstly, unrealistic optimism of one's own health and health risks is a well-known 
phenomenon.[Weinstein,, 1984; Weinstein, 1987; Weinstein and Klein, 1995] Secondly, this study 
shows,, as other studies, that screenees without a direct or indirect risk-experience have a less 



accuratee risk perception than screenees with risk-experience.[Sjöberg, 2000; Weinstein, 1987; 
Wilcoxx and Stefanick , 1999] Apart from risk-experience, the age of the screenee compared to the 
affectedd family members could be of importance; the closer in age, the more likely a person 
mightt see him or her self at risk.[Hunt et al., 2001] Lastly, in this study we did not study the 
screenees'' prior expectations of and knowledge about the genetic test and diagnosis. These 
expectationss and this knowledge could influence the way people handle the risk notification. 
However,, unbiased measurement of the pretest status usually is impossible in practice due to 
(understandable)) ethical requirements, which impose the candidate screenee to be informed on 
purposee of the screening offer and on preceding measurements. 

Overall,, the results show that the current information provision on vulnerability (having FH and 
gettingg a heart attack) fails to achieve a medical correct risk perception in the screenees. 

Mostt models of preventive health behavior include the recognition of one's own risk status as an 
importantt condition to make a rational decision on adopting risk-reducing behavior.[van der 
Pligt,, 1998] This study shows that screenees with the highest objective risk and risk perception 
alsoo have the highest medication utilization and more often opt for gene therapy when this will 
becomee available. The conclusion that risk-information suffices to enhance rational behavior 
mustt be tempered if we take smoking habits and body weight into account. The screenees seem 
too make a rational choice concerning medical treatment, but not concerning life style 
adjustments.. This could indicate that FH is seen as a 'medical' problem, without a direct link to 
'non-medical'' life style factors. In general, people seem to be quite aware of the relative health 
riskss of specific behaviors, but the interpretation of these risks changes when this knowledge is 
appliedd to own risk behavior.[Ayanian and Geary, 1999; Lee, 1989; McKenna et al., 1993; van der 
Pligt,, 1998] Also, screenees might only focus on what they feel is the most risky factor (in this case 
FH),, and using the information about other 'less relevant' risk factors much less.[French et al., 
2000]] As smoking cessation might have the same or even larger health impact than reducing 
everyone'ss cholesterol levels to normal[Bonneux, 2000; Tsevat et al., 1991], this casts doubts on 
thee utility of FH-screening in the present form. It may be that too little attention is given to other 
riskk factors than the genetic risk factor. However, risk-modification of the old risks presumably 
requiress more investments than that of the new one. Furthermore, using medication or opting 
forr something 'futuristic' like gene therapy demands less of the patients (or is perceived to be less 
demanding)) than quitting smoking or changing one's diet. 

Wee conclude that the FH-positive screenees correctly perceive a higher risk of getting a heart 
attackk later in life than do FH-negative screenees. Also, FH-positive screenees do not exaggerate 
theirr risks or feel that CVD are inevitable. Finally, risk perception was associated with medication 
usee and the intention to opt for gene therapy, but not with other preventive measures, in 
particularr smoking cessation. Thus, genetic risk notification seems acceptable and does not lead 
too aversion to preventive behavior. Also, correct representation of numerical risks is not a 
prerequisitee for correct risk perception used for deciding on preventive behavior. 
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