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Summar y y 
Backgroun dd  Familial hypercholesterolemia <FH) is a genetic disorder, predisposing for coronary 
arteryy disease, with an estimated frequency of 1 in 500 persons in Western countries. In the 
Netherlands,, relatives of genetically confirmed FH patients are tested for FH within a genetic 
cascade-screeningg programme. Here, we describe the transient and permanent effects on quality 
off life (QoL) effects of the screening, with a focus on psychological effects. 

Method ss  In four self-administered questionnaires (at screening, and at 3 days, 7 and 18 months 
afterr the test result), the QoL of a consecutive cohort of 677 screenees was assessed (response 
76%:: 513 screenees). 

Result ss  The QoL in FH-screenees remained essentially unchanged during FH-screening. No 
differencess between FH-positive and FH-negative screenees were found. Some known small 
effectss of age and gender on QoL-levels were confirmed, as well as an initial effect on QoL in 
somee of the screenees. Furthermore, the more one experienced a feeling of social pressure, and 
thee higher one perceived the chance of having a heart attack later in life, the lower the QoL; all 
thesee significant effects, however, were small or negligible relative to the scale. 

Conclusio nn  Overall, our longitudinal survey of an unselected cohort of FH-screenees showed on 
averagee no adverse effects both on short and long term QoL. Thus, the set-up of the screening 
programmee seems adequate. Few screenees showed adaptive responses, within this group, 
responsess were within acceptable limits; no obvious factors define these screenees. From this 
perspectivee the implementation of FH-screening may be generally advocated. 
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Introductio n n 
Systematicc testing for genetically mediated risk factors has emerged recently, including genetic 
testingg of apparently healthy people. The testing will often be organised within screening 
programmess [1]. Although the empirical evidence of the health benefits of such screening can be 
convincing,, the broader consequences of family screening demand guided implementation 
strategies,, including considerations of the effects on quality of life (QoL) and psychological well-
beingg [2;3]. 

Familiall hypercholesterolemia (FH) is a genetic disorder, predisposing for coronary artery disease. 
Thee estimated frequency of the genetic factor in Western countries is 1 in 500 persons [4-6]. In 
aboutt 90%, the associated metabolic defect results in an accumulation of plasma-cholesterol and 
consequentt excess CAD mortality [4-8]. The availability of DNA diagnosis at an asymptomatic 
stagee and of effective lipid-lowering therapy have called for cascade screening [9-14]. In 1994, an 
FH-screeningg programme started in the Netherlands in a provisional setting, including a parallel, 
independentt evaluation study. The evaluation study addressed not only the uptake and 
diagnosticc procedure, but also the short- and long-term impact on QoL and psychological well-
beingg of the participants of the screening programme. 

Somee evidence on QoL effects of -non-genetic- screening programmes is available. Early studies 
onn hypertension screening showed adverse effects, which were contradicted later, both on 
hypertensionn and cholesterol screening [15-23]. In non-genetic cancer screening programmes, 
participantss showed a temporary decline of the psychological domain of QoL [24-26]. E.g. in 
breastt cancer screening, anxiety and depression following screening were raised but at a sub-
clinicall level [27], without lasting adverse psychological effects [28-30]. Psychological disturbance 
off prostate cancer screening was even less [31]. 
InIn genetic testing, carriers of an autosomal recessive disorder sometimes grow pessimistic about 
themselvess and could grow less optimistic about their future health after detection [32;33], 
althoughh mood in general seems unaffected [32,34-36]. 

Thee current study considers effects of FH-screening, where evidence is scarce and inconclusive. 
Somee anxiety has been reported [37], but other studies report normal QoL and unchanged 
psychosociall functioning [38;39]. Adverse psychological effects in genetic screening may not only 
originatee from the screening procedure, but also from the induced awareness of one's genetic 
statuss [40]. The perceived consequences of having FH, whether based on reality or not, and the 
unchangeablee genetic basis of FH may result in fatalism in FH-positive screenees [41], that in turn 
mayy affect the QoL. 

Thee principal objective of this paper is to establish in a large cohort of FH-screenees the transient 
andd long term QoL effects of the screening, wi th a focus on specific psychological effects. If 
significantt adverse effects are present, we intend to describe the change over time and its 
dependencee on personal characteristics, like sex and age, and specifically on perceived and actual 
riskk status, and the perceived social pressure to participate. From this knowledge, we may further 
optimisee the FH-screening programme. 



Materia ll  and method s 
Screenin gg programm e 
Thee Dutch screening programme 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') [42;43]. Family members are informed about their possible risk 
byy mail. A week after this notification a genetic field worker (GFW) phones and, if the family 
memberr agrees to participate, makes an appointment for testing. The family members are tested 
att home by a GFW, who gives them more information about the procedure and FH. Furthermore, 
beforee agreeing to give a sample for DNA-analysis, the aspirant screenee signs an informed 
consentt form. If relatives test positive, their first- and second-degree relatives are approached and 
offeredd testing, and so on. Relatives are only tested for the mutation found in the index-patient, 
andd cholesterol is not measured within this screening programme. All test results are 
communicatedd to the screenee by mail. Screen-positives get two additional letters: one directed 
too him/herself wi th 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, no further counselling is given within the screening 
programme.. The screening procedure is approved by the Ministry of Health. 

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, which subsequently causes damage of the 
bloodd vessels, atherosclerosis, and eventually myocardial infarction (Ml). Also, information about 
thee chances of inheriting the gene defect is given: a parent with FH has a 50% chance of passing 
thee gene defect to his or her child. 
Additionall to this leaflet, a specific booklet is included with the test result in the case that the 
screeneee tests positive. This booklet provides a detailed description of the biochemical 
mechanismm of FH, information about inheritance and the risk of Ml. It is stated that FH-positive 
screeneess have a high risk of Ml. Furthermore, the leaflet reassures the reader that 
hypercholesterolemiaa is treatable and that most FH-patients can normalize cholesterol levels with 
medicationn and diet, thus lowering the chance of getting an Ml. 

Subject s s 
Thee inclusion of the subjects was between March and September 1998. The inclusion criteria 
were:: 18 years of age or older, and informed consent to genetic testing and to our survey (98% 
off the invited family members consented to genetic testing). The screenees were asked to 
participatee in the current study by the GFW and signed a separate informed consent for this study. 
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 (AMC). 

Dataa collectio n 
Dataa were collected by means of four self-administered questionnaire sets (TO: at screening, 
beforee knowing the test result; T1, T2, and T3: 3 days, 7 and 18 months after the test result, 
respectively;; time between TO and T1 was on average 35 days). QoL was assessed in all four 
questionnairess (see below for details). The first questionnaire also covered socio-demographic 



data,, last year's prevalence of cardiovascular disease (CVD) manifestations, familiarity with FH 
(havingg heard of FH before the screening), familial prevalence of CVD (a/o CVD death in the 
familyy before the age of 50), cholesterol level-if known-, cholesterol-lowering medication use, 
riskk perception and perceived social pressure. 

Qualityy of Life questionnaires 
Too assess QoL impact, generic and domain specific QoL measures were used, all with available 
Dutchh reference data [44-46]. The generic QoL questionnaires were: the Medical Outcomes Study 
36-itemm Short Form Health Survey (SF-36) [47;48], and the EuroQol [49-51]. The Hospital Anxiety 
andd Depression Scale (HADS) was added as a widely used domain specific questionnaire [52]. 
Thee SF-36 questionnaire contains 36 items on 8 scales: physical functioning, role-physical, bodily 
pain,, general health, vitality, social functioning, role-emotional and mental health. The SF-36 
responsee can be projected into two core dimensions, a physical (PCS) and mental (MCS) 
componentt summary score [53;54]. We standardised the PCS and MCS as described by Ware and 
colleaguess [54] with Dutch population data [45]. This procedure provides component scores with 
aa mean of 50 and a standard deviation of 10 in the general Dutch population, taken as a 
reference.. Higher scores imply better physical and mental health, respectively. 
Thee EuroQol contains a global evaluation of own health using a visual analogue scale (VAS) 
rangingg from 0 (worst imaginable health state) t o 100 (best imaginable health state) [46;55]. 
Thee HADS measures anxiety and depression for use in the setting of physical care and/or illness 
[52].. The questionnaire consists of two scales of 7 items, for anxiety and depression respectively. 
Thee items score from 0 (best) to 3 (worst), this gives a minimal score of 0 and a maximal score of 
211 per subscale. However, also the total HADS score (both subscales added up) is used, as this 
scoree is claimed to be sensitive for non-specific distress and adaptive disorders. A total score, a 
scoree of 13 and higher indicates that an adaptive disorder may exist [56]. 

Riskk perception 
Thee risk perception of the screenees was studied; the perceived probability of 1) having FH and 
2)) having a heart attack later in life without treatment. Risk response was pre-categorised and 
givenn both as numerical (1 in x) and verbal probability. The comparison of the expected test result 
wi thh the true test result allowed for categorisation of the screenees into three groups: 1) 
concordant,, 2) discordant and 3) screenees who had an indifferent expectation of the test result 
(neitherr high nor low expectation, irrespective of the test result). 
Wee additionally distinguished between screenees aware and screenees unaware of a cholesterol 
problemm at the time of screening. Unaware cases were defined as screenees with an unknown 
cholesteroll level, or wi th a normal cholesterol level (cholesterol level < 6.5 mmol/l) without 
treatment,, and aware cases as screenees with either known hypercholesterolemia (with and 
withoutt treatment) or a normal cholesterol level under treatment, all at the time of screening. 

Sociall pressure 
Thee presence of social pressure was evaluated by means of 3 statements: 'The circumstances made 
mee feel like I was more or less forced to participate in the screening programme', 'I participate in 
thee screening programme out of solidarity with my family', and 'I felt free to choose whether I 
wouldd participate or not'. These statements were taken from the questionnaire developed for the 
MARS-studyy [57;58]. The respondents could agree or disagree with or have a neutral opinion on 
eachh statement. 



Dataa analysi s 
Descriptivee analyses included conventional testing of differences between groups {FH-positive 
versuss FH-negative, TO versus T1) using the Pearson's chi-square statistic and the Student's t-test. 
Thee longitudinal QoL data were analysed using a repeated measurement linear mixed-effects 
model,, wi th time modelled as a fixed effect and effects per screenee as random effect. In addition 
too 'time', the following variables were examined univariately as a fixed effect: test result, age, 
sex,, marital status, being religious or not, being aware of a cholesterol problem at the t ime of 
screening,, cholesterol level, having heard of FH before the screening, having CVD, hypertension, 
diabetess or having any other chronic disease, CVD in the family (first degree family members with 
CVD,, premature CVD deaths in the family), the perceived risk of having a heart attack later in life 
(bothh verbal and numerical), social pressure statements and expected test result versus actual test 
result.. If statistically significant, these variables were entered into a similar multivariate 
regressionn model. Estimation was performed using restricted maximum likelihood (REML) in the 
S-Pluss 2000 statistical package [59], for all other preparing analyses the SPSS version 10.0.07 for 
Windowss was used. 



Result s s 

Respons e e 
Withinn the time frame of the evaluation study, 720 people met the inclusion criteria for our 
surveyy and were asked to participate (see Figure 1). Of those, 43 people did participate in the 
screeningg programme but decided not to participate in our survey. This leaves 677 participants in 
thee survey, of whom 513 (76%) sent back all four questionnaires. 

Figur ee 1 Participatio n in surve y 

720 0 

Peoplee do fit the inclusion criteria 
off the survey 

i i ' ' 
677 7 

Participantss in survey 

i i ' ' 
647 7 

Questionnairess (1st) sent back 

' ' ' ' 
513 3 

Alll 4 questionnaires sent back 

43 3 

Doo not want to participate in the 
survey y 

30 0 

Questionnairess not sent back 

134 4 

Questionnairess not sent back 

Non-respondents s 

Lostt to follow-up 

Lostt  to follo w up 
Theree was no significant difference in age, sex, marital status, FH-status and educational level 
betweenn the screenees lost to follow-up (N=134) and the screenees who sent back all four 
questionnairess (N=513). 

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 hypercholesterolemia 26% reported a 
normall cholesterol level, and the remaining screenees did not know their cholesterol level. Of all 
screenees,, 36% were aware they had a cholesterol problem. After testing, 32% of our study 
populationn proved to be FH-positive. 



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

Sex x 
Meann age 

Marita ll  statu s 

Educationa ll  level 

Religiou s s 
Cholestero ll  (self-reported) 

Awar ee of a cholestero l 
proble m m 

Heardd of FH 
befor ee screenin g 
Cardiovascula r r 
andd relate d disease s 

Otherr  chroni c disease s 
1stt  degre e relative s 
wit hh CVD 
Prematur ee CVD death s 
inn famil y 
Forcedd by circumstance s 
too participat e 

Participatio nn out of 
solidarit yy  wit h famil y 

Freedomm of choic e 
too participat e 

Geneti cc  test 

(%% Men) 
Totall (range) 
Menn (range) 
Womenn (range) 
Single e 
Married/livingg together 
Elementaryy school 
Lowerr secondary school 
Higherr secondary school 
Higherr vocational level/ University 
(%% yes) 
High h 
Normal l 
Don'tt know 

FH-positivee screenees 
FH-negativee screenees 

(%% yes) 
CVD D 
Hypertension n 
Stroke e 
Diabetes s 

(%% yes) 

(%% yes) 
Agree e 
Neutral l 
Disagree e 
Agree e 
Neutral l 
Disagree e 
Agree e 
Neutral l 
Disagree e 
FHH positive 
FHH negative 

%' ' 
46 6 

477 year 
488 year 
477 year 

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

36 6 
73 3 
19 9 

44 4 
3 3 

12 2 
0 0 
3 3 

55 5 

49 9 

19 9 
20 0 
13 3 
67 7 
53 3 
15 5 
32 2 
89 9 
9 9 
2 2 

32 2 
68 8 

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

aa Missings excluded in percentages 



Qualit yy of lif e 

Figur ee 2 Quality of Lif e over tim e (SF-36 and Hospita l Anxiet y and Depressio n Scale) 

Figuree 2a 
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SF-36 6 
Thee physical component score (PCS) of the SF-36 was within the normal range at screening 
comparedd to the general Dutch population [45], and did not change significantly over time 
(figuree 2; table 2). On average, older screenees, and screenees having hypertension, and/or any 
otherr chronic disease reported a significantly worse physical condition. Neither risk perception 
norr perceived social pressure was associated with the PCS. 

Thee mental component score (MCS) was within the normal range at onset [45], but deteriorated 
slightlyy but significantly over time (figure 2; table 2). Women, screenees having hypertension and 
screenees,, who did not feel free to choose whether to participate in the screening programme 
generallyy reported a worse mental condition. Risk perception did not influence the MCS. 

EuroQo l l 
Thee self-reported health valuation (VAS) of the EuroQol decreased significantly over time (from 
82.88 at screening to 81.2). On all occasions, screenees with hypertension, diabetes and/or any 
otherr chronic disease valued their health worse (see table 2). Furthermore, screenees with a 
higherr perceived chance of having a heart attack later in life valuated their present health lower. 
Perceivedd social pressure was not associated with the VAS of the EuroQol. 

Nonee of the included explanatory factors were significantly associated with the deterioration 

overr time in the MCS and VAS of the EuroQol. 

HADS S 
Thee anxiety subscale, the depression subscale and the total scale of the HADS declined 
(=improved)) over time, with the greatest decline occurring between TO and T1 (see figure 2 and 
tablee 2). Overall, women, screenees with hypertension and/or any other chronic disease, and 
screeneess wi th a higher risk perception showed more anxiety. Furthermore, screenees who did 
nott feel free to choose whether to participate in the screening programme showed more anxiety. 
Nonee of these variables were significantly associated with the change over time. 
Onn the depression scale and the overall score of the HADS, the older screenees and the screenees 
havingg a chronic disease scored worse (see figure 2 and table 2). Furthermore, on the depression 
scale,, the screenees who felt more or less forced to participate in the screening programme 
scoredd worse, and on the overall HADS score, screenees with a higher risk perception. None of 
thesee factors, however, were significantly associated with the change over time. 

InIn all analyses the test result was included as an independent variable, but appeared not have any 

influencee on the QoL. 

Individua ll  change s 
Onn the individual level, 4% of the screenees showed a positive and another 4% a negative 
changee in PCS. In the MCS, HADS-anxiety and HADS-depression subscale these figures were 6% 
andd 7%, 5% and 10%, and 2% and 11%, respectively. Only on the depression scale of the HADS 
wee observed a tendency that a positive test result influenced the depression score negatively 
(logisticc regression, data not shown). 



Discussio n n 
Thiss study showed a small significant change in QoL in FH-screenees after screening for FH, however this 
changee was not clinically relevant. No differences between FH-positive and FH-negative screenees were 
found,, both in the starting level of and the change in QoL. Some known effects of age and gender on 
QoLL levels were confirmed, although the absolute effects were negligible. Two other specific effects 
however,, were established. First the more one experienced a feeling of social pressure, and second, the 
higherr the risk perception of having a heart attack, the lower the QoL, be it that again the absolute effects 
weree small. Any interpretation of these reassuring results rests on the validity and reliability of the 
measurements,, and the representativeness of the sample. 
Inn detail, analysis of the performance of the questionnaires showed overall satisfactory quality of response 
andd reliabilities (data not shown). Using a quantitative rather than a qualitative design may miss a very 
specificc harmful effect, but due to the deliberately overlapping QoL measurements with different 
responsee modes we think the prior chance of spurious findings was much higher than the missing of some 
negativee screen effects. Furthermore, the sensitivity of these questionnaires in picking up many disorders 
(evenn of minor impact) has been established [60]. Also, results from interviews with 15 FH-screenees (not 
published)) confirm this finding [52;61]. 
Ass no selective non-response could be demonstrated on the person level and non-response per 
questionnairee was low (6% or less per item), our findings seem representative for the current cohort of 
FH-screenees.. Furthermore, only 2% of the people invited for FH-screening refused the screening offer, 
thuss the findings seem generally applicable for all people eligible for FH-screening. 

Onlyy a small percentage of the screenees showed any substantial QoL change upon FH-positive status 
notification,, and changes were in both directions. Temporary QoL deterioration seems easy to explain, but 
ann explanation for the paradoxical temporary improvement has also been reported [62]. At the time of 
screening,, the majority of the FH-positive screenees was already aware of a cholesterol problem, and 
reliablee information on one's FH risk status may have resulted in relief from uncertainty. As a 35-year old 
femalee screenee expressed it: 'So my high cholesterol is not caused by eating habits, it is not my fault'. 
Apartt from relief, adaptive responses such as threat minimisation and unrealistic optimism may account 
forr the on average silent passing by of the genetic test notification, regardless the FH-status [63-67]. 

Itt is noteworthy that the test results within this screening programme were sent by mail and no follow-
upp of the screenees was included in the screening programme. We are aware that this is not usual practice 
inn other countries, but might become more common if more large scale genetic screening programmes 
aree instituted. One could hypothesise that sending the test result by mail might have a more negative 
effectt on QoL than giving the test result in a counselling session. However, our results did not show any 
importantt adverse effects on QoL, both in the short and in the long term, thus effects on QoL do not seem 
too be an impediment for presenting the test results in this way. 

AA factor that could influence the QoL of the screenees is the time they had been aware that they did, or 
couldd have, a cholesterol problem [37]. Unfortunately no exact data on this were available to the 
researchers. . 

Overall,, our longitudinal survey of an unselected cohort of FH-screenees showed no important 
adversee QoL effects on both the short and the long term. Thus, the set-up of the screening 
programmee seems adequate. From this perspective the implementation of FH-screening may be 
advocated. . 
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