
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Familial hypercholesterolemia screening in the Netherlands: psychological and
social consequences

van Maarle, M.C.

Publication date
2003

Link to publication

Citation for published version (APA):
van Maarle, M. C. (2003). Familial hypercholesterolemia screening in the Netherlands:
psychological and social consequences. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/familial-hypercholesterolemia-screening-in-the-netherlands-psychological-and-social-consequences(2ea57ad9-bacd-4cb8-8208-b9e81ee51c4f).html


Chapte rr  4 

'Geneti cc  Testin g for Familia l 
Hypercholesterolemia : : 
Fatalis mm and fals e reassurance ' 

M.CC van Maarle", M.E.A. Stouthard", G.J. Bonsel" 
111 Department of Social Medicine, Academic Medical Centre, Amsterdam 

Submitted Submitted 





Abstrac t t 
Familiall hypercholesterolemia (FH) is a genetic disorder, predisposing for coronary artery disease. 
Inn the Netherlands, relatives of genetically confirmed FH-patients are tested for FH within a 
geneticc cascade-screening program. The aim of this study is to describe FH-screenees' perceived 
controll on cholesterol level and subsequent preventive behavior after genetic risk notification. 

Perceivedd control and preventive behavior of 556 (overall response rate: 82%) screenees were 
measuredd by postal questionnaires on 2 occasions (at screening and 7 months after the test 
result).. Perceived control was evaluated both by using the Multi-Dimensional Health Locus of 
Controll scale, and by a question on 'fatalism' in FH-positive and 'false reassurance' in FH-negative 
screenees. . 

Off the FH-positive screenees, 54% are labeled as 'fatalistic' and of the FH-negative screenees 23% 
ass 'falsely reassured'. Being 'fatalistic' or 'falsely reassured' was inversely related to clinical 
outcomee quality. Almost all FH-positive screenees planned to have a cholesterol check in the 
future.. The 'falsely reassured' FH-negative screenees planned this less often than other FH-
negativee screenees. Furthermore, both 'fatalistic' and 'falsely reassured' screenees externalized 
thee locus of control of their cholesterol level more than the other screenees. 

Overall,, in people screened for FH, 'fatalism' and 'false reassurance' seem to be associated with 
worsee clinical outcome quality. Consequently, explicit prevention of 'fatalism' and 'false 
reassurance'' as part of screening care seems justified. 



Introductio n n 
Geneticc risk assessment is increasingly used for multifactorial diseases and this will extend in the 
nearr future (1). The main goal of risk assessment is to reduce the actual risk by subsequent 
preventivee measures (2). The individual decision to undertake preventive measures may be 
representedd by a cost-benefit analysis, balancing the expected benefits and disadvantages of the 
preventivee measures suggested (3,4). Although perceived net benefit of preventive measures is a 
naturall incentive for healthy behavior, perceived control over one's condition is also suggested to 
bee important (5). 

Thee goal of genetic risk information in preventive programs is to induce adherence to preventive 
behaviorr (6). However, at the same time the very nature of a genetic risk may discourage 
adherence,, as its presence may be perceived as beyond one's personal control, resulting in a sense 
off fatalism (7,8). Reluctance to comply wi th healthy behavior may even be aggravated if genetic 
riskk disclosure induces fear (9). 

Inn the Netherlands, a genetic family-based cascade-screening program on familial 
hypercholesterolemiaa (FH) was started in 1994. FH, with an estimated frequency of 1 in 500 
personss (in Western countries), is a distinct genetic risk factor for coronary artery disease (CAD) 
(10-12).. FH can result in an accumulation of plasma-cholesterol and consequently in excess CAD 
mortalityy (10-13). 

Untreated,, a delay between -asymptomatic- hypercholesterolemia and overt CAD exists ('lead 
time').. Preventive measures are effective during lead-time (14-19). The availability of DNA 
diagnosiss and effective lipid-lowering therapy initiated the Dutch FH-screening program, which 
startedd in a provisional setting for a period of 6 years. A parallel, independent evaluation study 
covered,, among other things, preventive behavior of the screenees in response to genetic risk 
notification. . 
Byy the mechanisms explained, risk notification may lead to inadequate or even paradoxical 
preventivee behavior in both FH-positive and FH-negative screenees. FH-positive screenees may 
thinkk that hypercholesterolemia is inevitable, and resist treatment ('fatalism'), while FH-negative 
screeneess may think that they are 'safe' or protected against hypercholesterolemia ('false 
reassurance'),, and even show compensatory risk behavior, e.g. smoking or eating less healthy (20). 
Inn our study we expected that both 'fatalism' and 'false reassurance' was present and would 
adverselyy influence outcome measures. If true, screening could gain from improving the 
informationn part of the screening procedure (e.g. by specific counseling to reduce 'fatalism' and 
'falsee reassurance'). The aim of this study is to describe the perceived control on cholesterol level 
andd subsequent preventive behavior after genetic risk notification in a large cohort of FH-
screenees.. A mediating role of 'fatalism' in FH-positive and 'false reassurance' in FH-negative 
screenees,, with its potential adverse effects on treatment quality, was specifically tested. 



Materia ll  and method s 
Screenin gg progra m 
Thee screening program actively approaches first- and second-degree relatives of index patients 
(i.e.. clinically diagnosed FH patients with a known mutation). The 'Foundation for tracing 
hereditaryy hypercholesterolemia' (Dutch acronym: StOEH) executes this pedigree investigation 
('cascadee screening') (21). If relatives test positive, their first- and second-degree relatives are 
approachedd and offered testing, etc. Relatives are tested for the mutation found in the index-
patientt only. Cholesterol level is not measured within this (pilot-)screening program. All screenees 
receivedd their test result by mail. Screen-positives receive an information booklet and two 
additionall letters: one directed to him/herself with the advice to consult the general practitioner 
(GP),, and one to be presented to the GP by the screenee him/herself, inviting the GP to refer the 
patientt to a lipid clinic. This procedure requires the screen-positives to take the initiative to seek 
medicall follow-up. 

Writte nn informatio n supplie d in the screenin g progra m 
Priorr to screening relatives of FH patients are approached by mail. The mail comprises, among 
otherr things, a leaflet, which gives more information about FH, and explains that FH usually 
causess hypercholesterolemia, and subsequently may cause damage of the blood vessels, 
atherosclerosis,, and eventually myocardial infarction (Ml). The booklet accompanying the 
communicationn of a positive test result informs the FH-positive screenee that he/she has a high 
riskk to get an Ml, if left untreated. Furthermore, the leaflet reassures the reader that 
hypercholesterolemiaa is treatable and that most FH-patients can lower their cholesterol within 
normall levels with medication and diet, thus lowering the chance of getting an Ml. 

Subject s s 
Subjectss were included in the study between March and September 1998. The inclusion criteria 
were:: informed consent to genetic testing and to our survey, and age 18 years or over. With 
consentt of the participants, their FH-status was disclosed to the researchers. The study was 
approvedd by the medical ethical board of the Academic Medical Center, Amsterdam. 

Dataa collectio n 
Dataa were collected by means of two self-administered questionnaires (TO: at screening, before 
knowingg the test result; T1: 7 months after the test result). The first questionnaire covered socio-
demographicc data, last year's prevalence of cardiovascular disease (CVD) manifestations, familial 
prevalencee of CVD (among other things: CVD death before the age of 50), and familiarity with 
FHH (having heard of FH before the screening). The second questionnaire contained questions 
aboutt cholesterol-lowering medication use, body mass index (BMI), smoking status, the intention 
too have a cholesterol check in the future, considering gene therapy when this wi l l become 
availablee in the future and the Multi Dimensional Health Locus of Control (MHLC) scale (see 
below).. Cholesterol level was asked in both questionnaires. 

Mult ii  Dimensiona l Health Locus of Contro l scale 
Inn the second questionnaire, the MHLC (form C) was used to measure to what extent people 
assignn influence to themselves, doctors, others and 'chance' in modifying their cholesterol level. 
Thee MHLC is a so-called 'condition-specific locus of control scale', consisting of 18 items 
(structuredd questions). By device it can easily be adapted for use with any defined medical 
conditionn (here: hypercholesterolemia) by substitution of the term 'disease' by the condition of 



interestt (22). The original scale consists of four components or subscales reflecting 4 different 
controll orientations: Internality {6 items; 'self control'). Chance (6 items; 'control by external 
circumstances'),, Doctor as Powerful Other (3 items) and Other powerful Others (3 items). The 
answerr format of all items is a 6-point Likert-type scale ('strongly disagree' to 'strongly agree'). 
Sincee one item on the doctors subscale ('whenever my condition worsens, I should consult a 
medicallyy trained professional') was not applicable here, this item was deleted and technically 
treatedd as missing in all screenees (23). For each subscale a total score was calculated, with high 
scoress indicating a high perceived influence (ranging from 6 to 36 in the 6-item and from 3 to 18 
inn the 3-item subscales). The scale represents a personal trait, hence a threshold value indicating 
'abnormal'' or 'pathological' is not relevant here. 

Fatalismm and false reassurance 
Inn the second questionnaire the FH-positive screenees were asked 'Now that I have FH, my 
cholesteroll level can never be low' (to capture 'fatalism') and the FH-negative screenees: 'Now 
thatt I don't have FH, my cholesterol level can never be too high' (to capture 'false reassurance'). 
Thee answer format was: 'agree', 'neutral' and 'disagree'. The answers 'agree' and 'neutral' were 
interpretedd as generally incorrect from a medical perspective, therefore this variable was 
dichotomizedd into 'agree/neutral' (implying the presence of 'fatalism' or false reassurance' 
respectively)) and 'disagree'. 

Qualityy of clinical outcome 
Qualityy of clinical outcome was measured at 7 months after the test result, taking the published 
andd widely supported Dutch hypercholesterolemia guidelines as reference (24,25). A 'good' 
outcomee quality was defined by all of the following: self-reported cholesterol of less than 6.5 
mmol/l,, BMI of less than 27 kg/m2 and non-smoking status. 'Moderate' outcome quality was 
definedd by self-reported cholesterol less than 6.5 mmol/l, but BMI exceeding 27 kg/m2 and/or 
positivee smoking status. If a person reported a cholesterol level of 6.5 mmol/l or higher or had an 
unknownn cholesterol level, outcome quality was defined as 'unsatisfactory', regardless the other 
riskk factors involved. 

Dataa Analysis 
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. 
Too confirm the assumed structure of different scales making up the MHLC questionnaire in this 
specificc patient group, a factor analysis was performed, using a principal component analysis with 
Varimaxx rotation. The internal structure of the questionnaire of four factors (internal, chance, 
powerfull others and doctors subscale) was confirmed, wi th 59% of total variance explained. The 
reliabilityy of the scales was tested formally. The Cronbach's alphas of varied from 0.52 (powerful 
others;; 3 item scale) to 0.88 (internal; 6 item scale), on average 0.69, which justified further use 
off the MHLC in this study. 



Figuree 1 The association between basic characteristics, 'fatalism/false 
reassurance'' and outcome variables 
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** Sex, age, marital status, educational level, cholesterol level, heard of FH before screening, 
cardiovascularr (CVD) and related diseases, other chronic diseases, 1st degree relatives with CVD, 
prematuree CVD deaths in family, MHLC 

First,, the association of socio-demographic characteristics and MHLC subscales with 'fatalism/false 
reassurance'' was assessed for FH-positive and FH-negatives screenees separately (see figure 1). 
Second,, we assessed the association of 'fatalism/false reassurance', with 1) treatment outcome 
variables,, 2) the intention to have a cholesterol check in the future, and 3) in FH-positive 
screeneess whether the screenees would consider gene therapy when available in the future. After 
thiss preparatory analyses, we assessed the association between socio-demographic characteristics, 
MHLCC subscales and 'fatalism/false reassurance', with 1) treatment outcome variables, 2) the 
intentionn to have a cholesterol check in the future, and 3) in FH-positive screenees whether they 
wouldd consider gene therapy when available in the future. When the dependent variable was 
dichotomouss a logistic regression model was applied, using the backward elimination method 
(pin=0.05;; pout=0.1) to select predictors. When the dependent variables were polytomous, 
selectedd variables from univariate analysis (p<0.1) were offered to a standard multivariate 
multinominall logistic model. The adjusted R2 (logistic regression) and Nagelkerke's R2 
(multinominall logistic regression) of the used models represent the explained variance. These 
analysess followed from a pre-stated model of attitude and behavior. 
Alll statistical evaluations were performed using the SPSS version 10.0.07 for Windows. 



Result s s 

Response e 
Inn the evaluation study period, 720 people met the inclusion criteria for our survey and were 
askedd to participate (see Figure 2). Of those, 43 people did participate in the screening program 
butt decided not to participate in our survey. This leaves 677 participants in the survey, of whom 
5566 (82%) sent back the questionnaire sent out 7 months after receiving the test result. 

Figuree 2 Participation in survey 
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Non-respondents s 

 Lost to follow-up 

Lostt to follow up 
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 sent back both 
questionnairess (N=556). 

Basicc characteristics of the screenees 
Tablee 1 presents the basic characteristics of the screenees. Overall 45% were men, the mean age 
wass 47 years and 3% of all screenees reported to have CVD. Furthermore, 56% had not previously 
heardd of FH either in general or as occurring in their family. After testing, 32% of our study 
populationn proved to be FH-positive. There were no statistically significant differences between 
FH-positivee and FH-negative screenees, except for cholesterol level at screening (74% versus 20%; 
P<0.001),, familiarity with FH before screening (58% versus 42%; P<0.001) and the 'chance' 
subscalee of the MHLC (14.6 versus 16.4; p<0.01). 



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

Sex x 

Meann age 

Marita ll  statu s 

Educationa ll  level 

Cholestero l l 
(self-reported)* * 

Heardd of FH 
befor ee screenin g (% yes)* 
Cardiovascula r r 
andd relate d disease s 
Otherr  chroni c disease s 
1stt  degre e relative s 
wit hh CVD (% yes) 
Prematur ee CVD"  death s 
inn famil y (% yes) 
Mult ii  Dimensiona l Health 
Locu ss of Contro l 

Geneti cc  test 

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 

CVD D 
Hypertension n 

Internal l 
Chance* * 
Doctors s 
Otherr people 
FHH positive 
FHH negative 

47 7 
48 8 
46 6 

%a a 

45 5 
55 5 

year r 
year r 
year r 

20 0 
80 0 
18 8 
40 0 
28 8 
14 4 
37 7 
26 6 
37 7 

44 4 
3 3 

12 2 
55 5 

49 9 

20 0 
24.1 1 
15.8 8 
8.9 9 
6.6 6 
32 2 
68 8 

Range e 

(18-877 year) 
(18-799 year) 
(18-833 year) 

(6.0-36.0) ) 
(6.0-36.0) ) 
(2.0-12.0) ) 
(3.0-16.0) ) 

"Missingss excluded in percentages 
bCVDD death before the age of 50 
** There were no statistically significant differences in basic characteristics between FH-positive and FH-negative 

screenees,, except for cholesterol level at screening, familiarity with FH before screening and the chance 
subscalee of the MHLC. The FH-positive screenees were more often hypercholesterolemic, had more often 
heardd of FH before screening and thought less often that chance could influence their cholesterol level. 

Basicc characteristic s relate d to 'Fatalism ' and 'False Reassurance ' 
Off all FH-positive screenees, 28% agreed with and 26% were neutral towards the statement 'Now 
II have FH, my cholesterol level can never be low'. These screenees (54%), labeled as 'fatalistic' 
aboutt their cholesterol level, were significantly older (mean age: 48 versus 43 years; p<0.01), more 
oftenn had a high cholesterol level (59% versus 39%; p<0.01) and thought it more likely that 
chancee could influence their cholesterol level (16.2 versus 12.8; p<0.001) than screenees who 
thoughtt they could have a normal cholesterol level (see table 2). 

Off all FH-negative screenees 7% agreed with, and 16% were neutral towards 'Now I don't have 
FH,, my cholesterol level can never be too high'. These FH-negative screenees (23%), labeled as 



'falselyy reassured', more often were male (56% versus 4 1 % ; p<0.05), older (mean age: 52 versus 
477 years; p<0.01), lower educated (p<0.001), more often had an unknown cholesterol level (68% 
versuss 39%; p<0.001), less often had heard of FH before screening (29% versus 4 1 % ; p<0.05) and 
moree often thought that chance (20.0 versus 15.3; p<0.001) and other people (7.6 versus 6.4; 
p<0.01)) could influence their cholesterol level than screenees who thought they could have a 
highh cholesterol level (see table 2). 

Tablee 2 Associatio n betwee n basic characteristic s and 'fatalism/fals e reassuranc e 

Sexx (% men) 
Meann age 
Marita ll  statu s (% Married/living together) 
Educationa ll  level 

Elementaryy school 
Lowerr secondary school 
Higherr secondary school 
Higherr vocational level/ University 

Cholestero ll  at screenin g 
High h 
Normal l 
Don'tt know 

Cholestero ll  7 month s after test resul t 
High h 
Normal l 
Don'tt know 

Heardd of FH befor e screenin g (% yes) 
Cardiovascula rr  and relate d disease s 

CVD D 
Hypertension n 

Otherr  chroni c disease s 
1stt  degre e relative s wit h CVD (% yes) 
Prematur ee CVD"  death s in famil y (% yes) 
Mult ii  Dimensiona l Health Locu s of Contro l 

Internal l 
Chance e 
Doctors s 
Otherr people 

FH+ + 
'No ww I have FH, 

myy cholestero l can 
neverr  be low ' 

Agree/Neutral l 
N=96 6 

47 7 
488 year ** 4: 

80 0 

21 1 
43 3 
22 2 
15 5 

77 7 
5 5 

18 8 

599 ** 
322 ** 

88 ** 

57 7 

3 3 
12 2 
53 3 
46 6 
18 8 

22.9 9 
16.22 * * * 
9.1 1 
6.7 7 

Disagree e 
N=82 2 

44 4 
yearr  * * 

80 0 

14 4 
30 0 
38 8 
19 9 

71 1 
9 9 

21 1 

399 * * 
566 * * 

55 ** 

61 1 

0 0 
7 7 

55 5 
46 6 
16 6 

24.4 4 
12.88 * * * 
9.1 1 
6.1 1 

FH--
'Noww I don' t have FH, 

my y cholestero ll  can 
neverr  be too high ' 

Agree/Neutral l 
N=85 5 

56 6 
522 year 

75 5 

28 8 
51 1 
16 6 
5 5 

7 7 
25 5 
68 8 

2 2 
52 2 
46 6 
29 9 

2 2 

14 4 
54 4 
42 2 
14 4 

23.9 9 
20.0 0 
9.1 1 
7.6 6 

* * 
** * 

*** * 
*** * 
*** * 
*** * 

*** * 
*** * 
*** * 

*** * 
*** * 
*** * 
* * 

*** * 

** * 

Disagree e 
N=283 3 

%' %' 
411 * 

477 year ** 
82 2 

1 CC * * * 

3 11 * * * 

322 * * * 
155 * * * 

244 * * * 
377 * * * 
3Q3Q * * * 

133 * * * 

633 * * * 
244 * * * 

411 * 

4 4 
13 3 
56 6 
52 2 
23 3 

24.4 4 
15.33 * * * 
8.7 7 
6.44 ** 

11 Missings excluded in percentages 
bb CVD death before the age of 50 
** p<0.05; ** p<0.01; *** p<0.001 



MHLCC relate d to 'Fatalism ' and 'False Reassurance ' 
Bothh FH-positive and FH-negative screenees showed a consistent response pattern; the 'fatalistic' 
andd 'falsely reassured' screenees showed significantly more externalization of the locus of control 
off their cholesterol level. Both 'fatalistic' and 'falsely reassured' screenees scored significantly 
higherr on the 'chance' scale of the MHLC, furthermore the 'falsely reassured' screenees scored 
significantlyy higher on the 'other people' scale (all: p<0.001), supporting the assumed 
psychologicall mechanism. 

'Fatalism ''  and 'False Reassurance ' relate d to outcom e measures , 
inn FH-positiv e and FH-negativ e screenee s respectivel y 

Off all FH-positive screenees, the screenees who were 'fatalistic' less oftenn had a 'good' outcome 
qualityy (21 % versus 33%; p<0.05). All but a few FH-positive screenees were planning to have their 
cholesteroll checked in the future (97% of the screenees that were fatalistic about their 
cholesteroll level and 99% of the remaining FH-positive screenees). Additionally, there was no 
fatalism-relatedd difference in considering gene therapy in the future (see Table 3). 

Tablee 3 Associatio n betwee n 'fatalism/fals e reassurance ' and outcom e quality , 
considerin gg cholestero l check s and gene therap y in the futur e 

Outcom ee Quality * Cholestero l check 
(%% 'good') in the futur e 

(%% 'yes') 

FH-positiv e e 

FH-negativ e e 

Fatalis m m 
Yes s 
No o 
Falsee Reassuranc e 
Yes s 
No o 

2 1 * * * 
33** * 

37* * 
45* * 

97 7 
99 9 

40** * 
58** * 

Considerin g g 
Genee Therap y 

(%% 'yes') 

69 9 
70 0 

n.a. . 
n.a. . 

## For FH-negative screenees: screenees with known cholesterol level at TO only 
*p<0.05 5 
n.a.. Not applicable 

Usingg regression analyses, the relation between MHLC, 'fatalism' and the outcome measures 
(qualityy of clinical outcome, cholesterol check and considering gene therapy in the future) was 
furtherr explored. The FH-positive screenees with hypercholesterolemia at screening, who were 
'fatalistic'' had less often a 'good' outcome quality 7 months after screening (explained variance: 
13%).. Furthermore, the FH-positive screenees who were lower educated and who thought more 
stronglyy that they themselves and chance could influence their cholesterol level, considered less 
oftenn gene therapy (explained variance: 19%). No regression model could be fitted for 'planning 
too have a cholesterol check in the future' as over 98% of the FH-positive screenees stated that 
theyy planned to have a cholesterol check in the future. 

Thee 'falsely reassured' FH-negative screenees (who knew their cholesterol level at screening) less 
oftenn had a 'good' outcome quality (37% versus 45%; p<0.05). Furthermore, the 'falsely 
reassured'' FH-negative screenees were less often planning to have a cholesterol check in the 
futuree (40% versus 58%; p<0.01). 



Regressionn analyses were used for further exploration of the relation between MHLC, 'false 
reassurance'' and the two outcome measures (quality of clinical outcome and cholesterol check in 
thee future). The FH-negative screenees with hypercholesterolemia or an unknown cholesterol 
levell at screening, and those who were 'falsely reassured' had less often a 'good' outcome quality 
77 months after screening (explained variance: 34%). Furthermore, the FH-negative screenees who 
weree older, had a known cholesterol level, and who thought more strongly that doctors and less 
stronglyy that others could influence their cholesterol level were planning more often to have a 
cholesteroll check in the future (explained variance: 40%). 

Discussio n n 

Ourr results show that 54% of the FH-positive screenees could be labeled as 'fatalistic' and 23% 
off the FH-negative screenees as 'falsely reassured'. Being 'fatalistic' or 'falsely reassured' 
predictedd lower clinical outcome quality, as we hypothesized at onset. Among the FH-negative 
screenees,, the 'falsely reassured' screenees planned a cholesterol check less often than the 
screeneess who were not 'falsely reassured' (the FH-positive screenees invariably planned a 
cholesteroll check). 

Amongg other things, 'fatalism' and 'false reassurance' were associated with the extent to which 
peoplee assign influence to themselves, doctors, others and 'chance' in modifying their cholesterol 
level.. The 'fatalistic' and 'falsely reassured' screenees externalize the locus of control of their 
cholesteroll level more than the screenees who were not 'fatalistic' or 'falsely reassured', adding 
evidencee to the proposed role of perceived control in the attitude towards preventive behavior. 

Interpretationn of these results rests on the representativeness of the sample, and the validity and 
reliabilityy of the measurements. As no selective non-response could be demonstrated on the 
personn level and non-response per questionnaire was low (3.5% or less per item), our findings 
seemm representative for the current cohort of FH-screenees. Furthermore, only 2% of the people 
invitedd for FH-screening refused the screening offer (26), thus the findings seem generally 
applicablee for all people eligible for FH-screening. The validity of the MHLC subscales was 
confirmed.. However, the question on the intention to have a cholesterol check in the future was 
apparentlyy not discriminatory for FH-positive screenees, possibly due to social desirable response, 
althoughh to this date we have no evidence of failing compliance with cholesterol checks. Also, 
onee must distinguish stated intention of behavior from actual behavior, which we could not verify 
att this stage. 

Ass described elsewhere, the majority of the FH-positive screenees in the current screening 
programm did not attain optimal risk reduction one year-and-a-half after screening (27). 
Thiss failure of risk reduction in the long run might be related to the sense of 'fatalism': people 
whoo do not believe that their cholesterol level can be influenced, may be less willing to adhere 
too life long preventive behavior and medication use. However, in this study 'fatalism' and 'false 
reassurance'' was not associated wi th stated medication use (data not shown). In addition, genetic 
riskk notification could also backfire by inducing fear, which we did not record directly. This could 
resultt in denial or underestimation of the risk, and an increased resistance to behavioral change 
(9,28).. As described elsewhere, risk perception in this cohort of FH-screenees was not associated 
wi thh change in risk reducing behavior (29), hence less likely. 



Ann adverse effect, which could easily escape clinical attention, is the effect of 'false reassurance' 
inn FH-negative screenees. These screenees may have the feeling to have received a 'certificate of 
health'' (20); as one of the FH-negative screenees stated: 'the test said I don't have cholesterol', 
andd this particular screenee was unwilling to give up his habit to eat three fried eggs for 
breakfast.. In general, in this study, there was a relation between 'false reassurance' and both not 
knowingg one's cholesterol level and not having the intention to have a cholesterol check in the 
future.. This implicates that, in a screening program like the one presented, much more effort 
shouldd be put in specific, explicit counseling to prevent this phenomenon. 

Too prevent 'fatalism' and 'false reassurance' it could be helpful to have an indication of which 
subgroupss of screenees are more susceptible to these phenomena. Our study indicated that older, 
lowerr educated screenees who externalize the control of their cholesterol level represent the 
mostt vulnerable group. 

Combiningg the facts that 'fatalistic' FH-positive screenees have suboptimal clinical outcome 
qualityy and 'falsely reassured' FH-negative screenees are less willing to have a cholesterol check, 
wi thh the knowledge of the most vulnerable groups for 'fatalism/false reassurance', we can 
concludee that, apart from further research into the causal chain linking 'fatalism'/'false 
reassurance'' and treatment quality, caregivers should put more effort in increasing compliance, 
bearingg the most vulnerable groups into mind, as compliance decides on the ultimate 
effectivenesss of the screening program. The current evidence of the overall performance of this 
programm justifies an active clinical attitude to these psychological mechanisms to improve 
effectivenesss and efficiency (27,30). 
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