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Non-Participation in Predictive 
Testing for Huntington's Disease: 
Individual Decision-Making, 
Personality and Avoidant 
Behaviour in the Family 

Abstract 
Subjective risk perception, perceived impact of Huntington's disease (HD), 
perceived benefits and barriers of predictive testing and personality character
istics of persons withdrawing from the predictive test programme for HD and 
of siblings of test applicants were studied in a mailed survey. The belief that 
important decisions do not need to depend on a test result and the anticipated 
inability to cope with a bad result played an important role in the decision not 
to be tested. Nevertheless half of the group who ever considered testing, still 
planned to undergo a test in the future. A comparison of tested and untested 
persons revealed that the first group is more likely to overestimate the risk 
than the second group, but that both groups did not significantly differ from 
each other regarding anxiety, ego strength and coping strategies. An intrafa
milial analysis of tested and untested siblings confirmed these findings. The 
problems during data collection and the reasons for the dropout are an illustra
tion of the avoidant behaviour regarding HD and the predictive test in many 
individuals and families. 

Huntington's disease (HD) is a late-onset neurodegen
erative disease, characterized by involuntary movements 
(chorea), progressive dementia and affective disturbances 
(e.g., aggression, paranoia). This is caused by a selective 
and progressive neuronal degeneration in the basal gan
glia and the cerebral cortex [1]. Predictive testing for HD 
has been available as a clinical service since 1987, initially 
by DNA-linkage and since mid-1993 by direct mutation 

analysis [2-4]. In the Centre for Human Genetics in 
Leuven, the predictive test programme is multidiscipli
narily organized by a clinical geneticist, a psychologist, a 
psychiatrist, a neurologist and a social worker. We refer to 
Evers-Kiebooms [5] for a full description of the approach. 
Psychological profiles, risk perception, reasons for testing 
and post-test reactions of test participants have been 
extensively described in Decruyenaere et al. [6, 7]. 

The low uptake for predictive testing and the growing 
amount of information [6, 8-15] about psychological 
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characteristics of tested persons inspired a number of 
hypotheses and empirical studies about factors that playa 
part in taking or not taking the test. Some studies included 
factors from theoretical cognitive-affective models about 
health behaviour. A frequently tested model is the Health 
Belief Model [16, 17] which postulates that four basic 
beliefs determine an individual's decision to attend a 
health service: perceived susceptibility and perceived se
verity of the disease, perceived benefits and perceived 
barriers of testing. These variables are influenced by other 
aspects, such as personality characteristics (e.g., trait anxi
ety [18]), demographic aspects (e.g., education [18]), cur
rent and past experiences (e.g., health status of family 
members, memory of fear [19]) and, last, cues to action 
(e.g., an invitation for screening [17]). Several authors 
have provided ample data to suggest that test participants 
are self-selected and mentally resourceful [6,8, 11]. Kess
ler [15] hypothesized that Barron's psychological con
struct 'ego strength' [20] differentiates between test uti
lizers and non-utilizers. A study of Van der Steenstraten 
et al. [21] reported that non-participants were more pes
simistic about their future than were participants, as mea
sured by the Beck Hopelessness Scale. No differences 
were found for mental functioning (measured by the Gen
eral Health Questionnaire). More non-participants than 
participants expected to be carriers of the HD gene. The 
aim of the present paper is to describe two groups of 
asymptomatic untested at-risk individuals - a group that 
initially applied to testing but withdrew from the pro
gramme and a group of untested siblings of test appli
cants - regarding variables of the health belief model (per
ceived susceptibility to HD, perceived severity of the dis
ease, perceived benefits and barriers of predictive test
ing), sociodemographic variables and personality charac
teristics (anxiety, ego strength and coping strategies). Sec
ondly, the group of untested subjects was compared with 
the group of test applicants. Thirdly, we assessed intra
familial differences between test participants and un
tested persons belonging to the same sibship: (pairwise) 
comparisons of tested and untested siblings were made. 

When selecting a sample of untested individuals at risk 
for HD, all researchers face the same methodological 
problem. The main problem is that the total group of 
untested individuals also includes at-risk persons who are 
not informed about the genetic aspects of HD and/or 
about the availability of predictive testing or who deny 
the hereditary aspect of the disease. Since these subgroups 
of the population at risk are partially unknown, compos
ing a representative sample is very difficult. Moreover, 
ethical considerations, such as the respect for privacy and 
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for the right not to know [22, 23] are impediments to con
tact these persons at risk directly. The above-mentioned 
studies on non-participants used different sampling pro
cedures (individuals who initially considered testing but 
withdrew from the programme [21] and members of a 
Huntington's Disease Association, reacting to a call for 
participation in a survey on the test [14]). We used the 
first sampling method in combination with another ap
proach to reach the group that never applied for predic
tive testing. 

Methodology 

Subjects 
In the period November 1987-December 1994, 103 Flemish

speaking persons with a 50% prior risk and belonging to 68 different 
sibships applied for testing in the Centre for Human Genetics of 
Leuven; 40 individuals withdrew from the programme and 63 
received a test result (27 received an unfavourable and 36 a favour
able result). Except when objective arguments hindered participation 
( cf. infra), the social workers of the HD team informed both groups 
about the present study and asked for consent to invite their untested 
siblings to participate in a mailed survey about the predictive test. 
Moreover, they also invited the first group to take part in the study. 

Withdrawals. Inviting all 40 persons who withdrew to take part in 
this survey was not possible. We could not obtain current addresses 
or phone numbers of 6 of them. One person had become affected. We 
did not survey two pregnant persons out of concern that questions 
about HD would be particularly distressing. So, 31 withdrawals were 
eligibile for assessment. They were informed by phone about the 
study by the social workers of the HD team. Seven of them imme
diately refused to participate because they did not want to think or 
talk about the test. So, 24 persons who withdrew from the predictive 
test programme received mailed questionnaires. 

Siblings afthe Test Applicants. The tested persons and those who 
withdrew from the programme were asked for the addresses of their 
untested siblings whom we could send a questionnaire. A group of 
112 adult (> 18 years) unaffected siblings of the test applicants were 
eligible for participation in the study. We eventually mailed the sur
vey to 62 of them because participation was not possible for the 50 
other sibs: 6 contacted persons refused to ask their siblings to partici
pate in the study because they considered it too threatening to talk 
about the disease and the predictive test with their brothers and sis
ters (18 siblings); 4 contacted persons agreed to ask their siblings to 
participate, but were reluctant to contact one sibling because his/her 
situation was too problematic (suspicion about first symptoms ofHD 
in the sibling, psychological and/or relational problems) (4 siblings); 
5 contacted persons declined permission to approach siblings who 
were unaware that the contact person had requested predictive test
ing (16 siblings); 6 contacted persons did not want to ask their sib
lings to participate in the study because of strained or broken family 
relationships (7 siblings); according to 5 contacted persons, 5 siblings 
were not interested in participating in the study. 

Fourteen persons who withdrew from the test protocol and 31 
siblings returned the survey after some weeks. Six months later, the 
social workers of the HD team phoned non-responders to get some 
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insight in their reasons for not returning the questionnaire. Five per
sons of the group who withdrew from the predictive test programme 
answered that they did not want to think or talk about the disease and 
the predictive test anymore. Two subjects of this group promised to 
return the questionnaire, but did not after all and 3 others could not 
be reached. In the group of siblings who never applied for predictive 
testing, 6 persons answered that they did not want to think or talk 
about the disease and the predictive test, 2 replied that they were 'not 
interested', 12 promised to return the questionnaire (5 of them com
pleted the questionnaire some weeks later) and we could not reach 
11 siblings. Fifty untested persons, belonging to 30 different families, 
eventually returned the questionnaires: 14 of the 31 (45%) persons 
who considered testing but withdrew and 36 ofthe 112 (32%) siblings 
of test applicants. The low response rate will get special attention 
during the discussion. 

The two groups of untested persons will first be described regard
ing the above-mentioned variables. We will also compare their per
sonality profile with that of the general population [24-26]. Sec
ondly, we will compare the untested group with the tested persons. 
Thirdly, intrafamilial comparisons are made in 16 families by com
paring tested with untested siblings. The non parametric statistical 
tests used in this study are described in Siegel and Castellan [27]. 

Tests and Questionnaires 
The mailed questionnaire sent to the untested persons covered 

the following topics: 
(1) Demographic data 
(2) Risk perception. This was assessed with two questions: 

(a) what is your risk for getting HD? (open question; we asked them 
for a percentage) and (b) perceived susceptibility: what is your sub
jective feeling about becoming ill in the future? (multiple-choice 
question). We provided some space for free comments. 

(3) Perceived severity of the disease: influence of the disease on 
daily life. This was assessed with one open-ended question. 

(4) Attitudes toward the predictive test: benefits and barriers. First, 
we asked whether the at-risk persons had every thought about 
requesting the predictive test and we assessed their motivation for 
considering and for declining the test (open-ended questions). Then 
they had to indicate the personal relevance of 12 arguments in favour 
of the predictive test and 17 arguments against it on a Likert scale 
(0 = not important, 6 = very important). Additionally, they were 
asked to select the most important argument for and against the test 
from these two lists. The lists are based on the literature and on clini
cal experience with tested and untested persons. We also asked 
whether they intended to seek predictive testing in the future (multi
ple-choice question). 

In addition, we included the following tests: 
- Spielberger State Trait Anxiety Inventory (STAI, contains two 

scales: general and situational anxiety) [24], 
- Ego Strength scale of the Minnesota Multiphasic Personality 

Inventory [20, 25], 
- Utrechtse Coping list (DCL). The DCL, a Dutch adaptation of 

the Westbrook Coping Scale, assesses coping strategies: active cop
ing, palliative coping, avoiding reactions, social support seeking, 
depressive-regressive coping, expression of emotions or anger and 
comforting ideas [26]. 

The test applicants' data were available from the pre-test psycho
metric testing and counselling sessions. During pre-test counselling, 
we asked only for their motivation to take the test, and not for their 
barriers. 

Non-Participation in Testing for 
Huntington's Disease 

Table 1. Demographic data of untested (a and b) and tested per
sons (c) 

(a) (b) (c) 
Test applicants Siblings of test Tested 
who withdrew applicants persons 
n= 14 n= 36 n=63 

Sex 
Male 4 (29) 18 (50) 31 (49) 
Female 10 (71) 18 (50) 32 (51) 

Age 
Mean 41.3 37.1 35.4 
SD 8.2 10.1 9.6 

Education 
<High school 1 (7) 3 (8) 1 (2) 
High school 3 (21) 26 (72) 37 (59) 
> High school 10 (71) 7 (19) 25 (40) 

Marital status 
Single 2 (14) 3 (8) 6 (9) 
Stable relationship 11 (79) 30 (83) 56 (89) 
Divorced 1 (7) 3 (8) 1 (2) 

Children 
None 3 (21) 8 (22) 32 (51) 
One or more 11 (79) 28 (78) 31 (49) 

Figures in parentheses are percentages. 

Results 

Description of the Two Groups of Untested Subjects 
Demographic Data (table 1, columns a and b). The 

'withdrawal' group appeared older than the siblings but 
this difference was not significant (two-tailed t test). The 
proportions of men and women were not statistically dif
ferent in both groups (X2 test). Most individuals had a sta
ble relationship and had one or more children; the differ
ence between the two groups is not significant (Wilcoxon 
2-sample test with continuity correction). Siblings who 
withdrew from the test programme were significantly 
more educated than siblings who never applied for predic
tive testing (Wilcoxon test; z = 3.0; p < 0.01). 

Personality Profiles. The mean scores for general and 
situational anxiety, for ego strength and coping strategies 
are presented in table 2 (columns a and b). We found no 
significant differences between the untested 'withdrawal' 
group and the untested siblings (two-tailed t tests). Com
pared to the general population (column d) [24-26], the 
total untested group had however a significantly higher 
mean ego strength and was, on average, more actively 
coping with problems, used more palliative coping reac
tions, was seeking more social support and had more com-
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Table 2. Means and standard deviations for general and situational anxiety (Spielberger 
State Trait Anxiety Inventory; STAI), ego strength (Minnesota Multiphasic Personality 
Inventory; MMPI) and coping strategies (Vtrechtse Coping List; VCL) of the untested (a and 
b) and the tested group (c) and of the general population (d) 

(a) (b) (c) (d) 
Test applicants Siblings of Tested General 
who withdrew test applicants group population 
n= 14 n=36 n=63 

STAI 
Trait-anxiety 37.8 (10.2) 35.6 (8.7) 37.2 (10.1) 38.38 (10.8) 
State-anxiety 38.1 (9.4) 33.9 (8.4) 37.2 (9.3) 37.64 (11.9) 

MMPI 
Ego strength 55.5 (11.8) 58.6 (8.6) 58.0 (10.9) 50.00 (10.0) 

VCL 
Active coping 19.9 (4.0) 19.3 (4.3) 20.1 (3.3) 18.40 (3.58) 
Palliative c. 18.1 (4.8) 16.6 (3.4) 18.1 (3.3) 15.32 (3.62) 
Avoiding 15.5 (3.1) 18.8 (3.8) 15.2 (2.8) 14.71 (3.29) 
Soc. support s. 14.4 (4.1) 12.9 (4.2) 13.9 (4.4) 11.07 (2.95) 
Depressive c. 11.1 (2.9) 10.3 (2.5) 11.8 (5.4) 10.55 (2.87) 
Exp. emotions 6.6 (2.2) 6.5 (1.6) 6.3 (1.5) 6.25 (1.70) 
Comforting ideas 13.4 (3.8) 13.3 (2.2) 13.4 (2.5) 11.54 (2.57) 

Figures in parentheses are standard deviations. 

Table 3. Frequency of answers of untested subjects on the open
ended question on risk perception: 'What is your risk to get HD? ... 
%' and free comments on it (missing: 4 persons) 

Risk, % Freq. Some comments 

50 
10 
15 
20 
25 
33 

60 
90 

39 Parent affected 
It's a gamble 
I'm under treatment 
Because of my age: 48 years 
Because of my age: 55 years 
That's what the doctor said ... but other people 
have told my risk is 50% 
I think there are some symptoms present 
This is the best attitude towards the disease for me 

forting ideas (two-tailed t tests). The other scores did not 
significantly differ from the population means. 

Risk Perception. The first question on risk perception 
and the answers are presented in table 3. The vast majori
ty of the untested people gave a risk figure of 50%, with 
the comment that their parent is affected. The results con
cerning the subjective feeling of getting ill in the future are 
presented in table 4. The differences between the persons 

354 Eur J Hum Genet 1997;5:351-363 

who withdrew from testing and untested siblings were not 
statistically significant (Wilcoxon test). We found no sig
nificant correlations with age. Some remarks of the un
tested persons on options 1 and 2: 'I think 1 have symp
toms'; 'I look like my affected father'; 'It is the best atti
tude toward the disease for me'; 'There are six affected 
persons in my family; 1 have the feeling that 1 cannot 
escape'. Remarks on options 4 and 5: 'Because of my 
age'. 

Based on the respondents' subjective risk perception, 
we defined a group of overestimators and underestima
tors. We made the assumption that all subjects were 
asymptomatic (one person with psychiatric problems was 
excluded). We considered as overestimators: persons 
choosing options 1 and 2 of question 2 and persons older 
than 50 years who chose option 3 of question 2. We con
sidered as underestimators: persons choosing option 5 
and persons younger than 45 years choosing option 4. 
This resulted in 10 overestimators (2 of the 'withdrawal' 
group and 8 of the siblings) and 5 underestimators (l of 
the 'withdrawal' group and 4 of the siblings). The others 
were considered as having an 'accurate' perception of 
their risk (5 persons of the 'withdrawals' and 16 of the 
siblings). The difference between the 'withdrawal' group 
and the siblings was not statistically significant (Wilcoxon 

Decruyenaere/Evers-Kiebooms/Boogaertsl 
Cloostermans/Cassiman/Demyttenaerel 
Dom/FrynsiVan den Berghe 



Table 4. Frequency of answers on the 
multiple choice question on risk perception: 
'What is your subjective feeling about 
getting ill in the future?' (missing: 

Options Test applicants 
who withdrew 
n= 14 

Siblings of 
test applicants 
n=34 

2 subjects) 1 I feel that I will become ill later 0 2 (6) 
2 I feel that my chance to get the disease is larger 

than may chance not to get it 1 (7) 6 (18) 
3 I feel that the chance of getting ill is as large as 

the chance of not getting ill 4 (29) 15 (44) 
4 I feel that my chance to get the disease is smaller 

than my chance not to get it 3 (21) 5 (15) 
5 I feel that I will not become ill later 
6 I do not know 

0 
6 (43) 

1 (3) 
5 (15) 

Figures in parentheses are percentages. 

test). The 'don't know' answers (n = 11) were not included 
in the analysis. 

Perceived Influence of the Disease. We classified the 
answers to the open question in categories. Thirteen at
risk individuals (26%; 3 'withdrawals' and 10 siblings) 
answered that the disease had an influence on their repro
ductive decisions: fewer children than initially wanted 
(n = 4), no children (n = 1), sterilization (n = 1), adoption 
(n = 1) and not specified (n = 6). A second category is 
influence on personality, reported by 8 individuals (16%; 
4 'withdrawals' and 4 siblings): difficulties to enjoy life, 
anxiety, ... (n = 3), the tendency to enjoy life more intense
ly (n = 2), self-observation (n = 1) and not specified (n = 2). 
An influence on the relationship with the partner was 
mentioned by 7 untested persons (14%; 2 'withdrawals' 
and 5 siblings): difficulties to start a relationship (n = 2), 
problems in the relationship (n = 2) and not specified (n = 
3). One person mentioned an impact on decisions overall 
and another an impact on practical affairs. Finally, 16 at
risk individuals (32%; 4 'withdrawals' and 12 siblings) 
claimed that the disease had no influence on daily life. 
Four persons mentioned an influence on 2 of these life 
aspects and 8 persons (16 %) did not fill out this question. 

Reasons in Favour of Testing. Seventeen subjects re
ported that they had never considered taking the test. 
These persons were asked to complete the questions about 
barriers against the test but not the questions about 
motives for testing. The others (all of the 'withdrawal' 
group and 19 of the siblings) were first asked for their rea
sons for considering the test in an open-ended question 
and afterwards, they had to rate the importance of 12 
arguments in favour of the test on a 7-point scale (0 = not 
important, 6 = very important). We only give the results 

Non-Participation in Testing for 
Huntington's Disease 

of these ratings because the open question produced no 
additional new data. The 12 reasons are presented in 
table 5, ranked according to their mean importance score. 
Since the differences between the test applicants who 
withdrew and the siblings were not significant for the 12 
items (two-tailed t tests), we pooled the results of the two 
groups in table 5. 

The subjects also had to choose the single most impor
tant reason for requesting the test; we mention the fre
quency of each reason in column 2 of table 5. The need for 
certainty and the need to inform the children about the 
risk were indicated as 'the major reason' by 8 respectively 
14 at-risk persons. These two reasons were important for 
most of the responders, given the high mean importance 
rating. We compared the mean psychometric test scores 
(anxiety, ego strength and coping strategies) of these two 
groups of 8 and 14 subjects and found no significant dif
ferences. 

Barriers against Testing. The untested group (n = 50) 
was asked for barriers against the test by means of an 
open-ended question and a list of 17 barriers to take the 
test. The mean importance scores and the frequency of 
'the most important argument against the test' are pre
sented in table 6. We present pooled data since no signifi
cant differences were found between the test applicants 
who withdrew and the siblings (two-tailed t tests). The 
anticipated inability to cope with a bad test result was 
indicated as 'the most important barrier' by 8 non-partici
pants, the expectation of being happier when not knowing 
by 7 non-participants and the perceived burden of the 
pre-test counselling protocol by 8 non-participants. Given 
the mean importance scores, the first two reasons played 
an important part for most individuals, while the latter 
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Table 5. Reasons for considering the 
test: mean importance score and frequency 
with which each reason was mentioned as 
'the most important reason' (n = 33) 

Table 6. Barriers against taking the 
test: mean importance score and frequency 
with which each reason was mentioned as 
'the most important barrier against the test' 
(n = 45; 5 missing) 

To have certainty 
To inform my children about their risk 
To relieve uncertainty 
To prepare me and my family for the future 
To decide about reproduction 
To decide about practical matters 
It was obvious to consider the test when being informed 

about its existence 
To decide about marriage or engagement 
I suspected that the disease had already started 
I know persons with positive experiences with the 

predictive test 
A medical doctor proposed to do the test 
Family members wanted me to do the test 

I think that important decisions do not have to depend on my 

Mean Frequency 
'most important' 

4.4 8 
3.7 14 
3.3 1 
2.4 1 
2.3 4 
2.2 4 

2.2 
1.2 
0.7 

0.5 
0.4 
0.3 

Mean Frequency 
'most important' l 

test result 3.1 4 
I think I would not be able to cope with a bad test result 2.9 8 
I am happier when not knowing whether I will become ill or not 2.6 7 
I want to wait until a treatment is available 2.3 2 
I am concerned about the reactions of my children 1.9 3 
The test result would have an influence on my partner 

relation/on starting a new relation 1.8 3 
My risk to get the disease is low, taking into account my age 1.3 2 
The pre-test counselling is too burdensome 1.3 8 
I am afraid that the test result would have an influence on my 

studies/career 1.3 0 
I am too young 1.3 
My children are still too young to be informed 0.9 
I am convinced that I will not get the disease 0.9 
Persons in my environment are against taking the test 0.9 
I am concerned about the reactions of my parents 0.7 
Fear of confirmation that the disease has started 0.6 
I am concerned about the reactions of my brothers and sisters 0.6 
I know persons with negative experiences with the predictive test 0.4 

Only 39 subjects indicated a major barrier. 

was only important for a small subgroup of untested per
sons. 

anxious (trait) than subjects who said to be happier when 
not knowing (n = 7). At-risk individuals (n = 8) who 
thought that they could not cope with a bad test result 
were between, but the difference with the two other 
groups was not significant (mean ego strength = 52.4 vs. 

The group of 8 subjects for whom the pretest counsel
ling was the most important barrier had a significantly 
lower mean ego strength and were significantly more 
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58.6 vs. 63.6 and mean general anxiety = 41.1 vs. 39.0 vs. 
31.6; analysis of variance with a posteriori Scheffe tests). 
The answers on the open-ended question yielded some 
additional information. Five persons claimed that their 
reason for not taking the test related to their busy life: 'no 
time, too busy'. Three persons reported that they did not 
take the test because their family was complete: 'my chil
dren are already born now'. 

Future Testing. We asked those who ever considered 
taking the test (n = 33) whether they planned to apply for 
the test in the future (multiple-choice question): 12 per
sons answered 'I do not know', 5 answered 'certainly' (2 of 
them entered the predictive test programme), 11 'proba
bly', 4 'probably not' and 1 answered 'certainly not'. The 
difference between the 'withdrawals' and the siblings was 
not statistically significant (Wilcoxon test). Considering 
future testing was not significantly associated with age or 
having children, nor with psychological traits or risk per
ception (Kendall tau). 

Comparison of Tested and Untested Subjects 
Demographic Variables (table 1, column c). The tested 

and the (pooled) untested group did not significantly dif
fer for sex (X2 test), age (two-tailed t tests) and marital sta
tus (Wilcoxon test). Untested subjects were significantly 
more often parents of one or more children than tested 
subjects (Wilcoxon test; z = 3.11; P < 0.01). For the educa
tional level, we compared the segregated groups of un
tested persons with the test participants, since the two 
groups of untested subjects differed from each other with 
respect to education. The difference between the 'with
drawals' and the tested group was not significant. How
ever, test participants were significantly more educated 
than siblings who never applied for predictive testing 
(Wilcoxon test; z = -2.35; p < 0.05). 

Personality Profiles (table 2, column c). The untested 
group did not significantly differ from the tested group 
with respect to their mean scores for anxiety (ST AI: gen
eral and situational anxiety), ego strength (MMPI scale) 
and coping strategies (7 scales of the UCL) (two-tailed t 
tests). 

Risk Perception. In the tested group, all subjects were 
aware of their 50% numerical risk during pre-test coun
selling. In a similar way as for the untested group, we 
divided the tested group in over- and underestimators, 
based on the pretest counselling data about SUbjective risk 
perception. The result was 29 overestimators, 4 underesti
mators and 21 persons with 'accurate' risk perception; 
9 persons gave no clear answer on this topic. The differ
ence between the tested and the untested group was signif-

Non-Participation in Testing for 
Huntington's Disease 

icant (Wilcoxon two-sample test with continuity correc
tion; z = 2.39; p < 0.05): untested persons are more likely 
than tested subjects to have an accurate risk perception, 
while tested persons are more likely to overestimate their 
risk of getting HD. 

Perceived Influence of the Disease. During pretest 
counselling, 22 of the 63 test participants (35%) answered 
that HD had an influence on reproduction: they had fewer 
children than initially planned (n = 8), they postponed 
having children until the test is done (n = 8) or they are 
undecided about reproduction (n = 6). Eighteen (28%) 
persons reported a negative impact on personality: diffi
culties to enjoy life, anxiety, shyness ... Six test partici
pants (10%) mentioned that HD had a negative influence 
on the relationship: difficulties to start a relationship (n = 
3) and problems in the relationship (n = 3). Eight persons 
mentioned an influence on two of these life aspects. The 
other persons (n = 25; 40%) reported no clear impact. The 
difference between the number of tested and untested 
subjects reporting an impact/no impact on life aspects 
(pooled across impact categories) was not statistically sig
nificant (X2). 

Attitudes Toward the Test. For the test applicants, we 
discussed motives for requesting the test during pre-test 
counselling. The major reasons of the tested group were: 
relief from uncertainty (n = 42; second motive for 17 per
sons), pregnancy planning (n = 12; second motive for 18 
SUbjects) and informing the children (n = 9; second 
motive for 9 persons). Eight persons had practical consid
erations Gob, finances ... ) as second motive. For untested 
persons, informing the children was the major motive for 
considering the test. Information about barriers against 
the test was not systematically collected during pretest 
counselling for the predictive test. 

Intrafamilial Analysis of Tested and Untested Siblings 
We performed an intrafamilial analysis oftest partici

pants and their untested siblings. We identified 8 families 
with three members participating in the study and 8 fami
lies with two members (17 tested persons and 23 of their 
untested siblings). 

Sociodemographic Data. Appendix 1 gives details 
about the 16 sibships; appendix 2 contains overall socio
demographic data of the tested and untested participants 
of these 16 families. In 8 families, the tested person was 
the eldest sibling of the family and in 4 cases, the tested 
person was the youngest sib. The educational level of 
tested and untested siblings participating in our study was 
the same within 7 families. In 6 families, the tested person 
had a higher educational level than the untested persons 
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and in one family the tested person had a lower education
allevel than the untested persons. 

Personality Profile. Pairwise comparsions of one tested 
and one untested sibling belonging to the same sibship 
were performed for the psychometric test scores (ego 
strength, situational and general anxiety and the seven 
coping strategies). If more than one tested or more than 
one untested sibling was available within one family, we 
used the following criteria to select the pair of subjects: 
(1) the tested and untested sibling had the same sex and/or 
(2) the age of the untested person was as close as possible 
to the age of the tested sibling. Data were available for 
16 matched pairs. Within each pair, we calculated the dif
ference between the test scores of the tested and the 
untested person for the 10 psychological variables. None 
of the 10 mean difference scores were significantly differ
ent from zero (two-tailed t test). We found no correlation 
of the psychometric scores of the untested siblings with 
the pre- and the posttest psychometric scores of the tested 
persons. We examined also whether the scores on the psy
chological variables of the untested siblings were associat
ed with the predictive test result of their tested sibling. 
The Pearson correlation coefficient was significant for 
one coping strategy, Expression of Emotions (r = 0.59; p < 
0.05). The untested siblings showed more often expres
sions of emotions as coping mechanism if their tested sib
ling received a favourable test result. 

Risk Perception. All participants of the 16 families had 
a correct perception of the 50% risk figure. The data about 
subjective risk perception were missing for 3 tested and 
4 untested siblings. There was no systematic relation 
between the risk estimation of the untested and tested sib
lings. We checked also whether the subjective risk percep
tion of the untested siblings was associated with the pre
dictive test result of their tested sibling. The Pearson coef
ficient was not significant (r = -0.41; p = 0.16; n = 13). 

Influence of HD on Daily Life. For 4 families we have 
incomplete data. In the other families, all tested individu
als mentioned that HD influenced important aspects of 
their life. This was not so for 5 untested individuals. The 
nature of the influence was complex but the available data 
suggest more impact on reproductive decision-making in 
the group of test participants (Appendix 3). 

Attitudes toward the Predictive Test. We found no sys
tematic association between the two groups of siblings 
concerning the arguments for considering the predictive 
test. 
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Discussion 

We described 50 untested persons at risk for HD with 
respect to demographic characteristics, personality char
acteristics, risk perception, influence of HD on life and 
attitude toward the predictive test. The first salient obser
vation of our study was the large proportion of dropouts, 
which was mainly caused by the fact that they perceived 
the topic as too threatening, by a lack of communication 
in the families and by rifts in family relations. These reac
tions suggest that mentioning HD and predictive testing 
aroused a variety of anxieties. The reluctance of some at
risk persons to ask blood samples of family members in 
the period that only linkage analysis and no direct testing 
was possible, pointed also in this direction. This avoid
ance protects the at-risk persons from painful feelings 
about the disease and the risk, such as anxiety, anger or 
guilt. For a number of at-risk people, this attitude may be 
the main reason for not requesting a predictive test. How
ever, this hypothesis cannot be tested because these indi
viduals refused to participate. Within the untested sam
ple, we described two groups: a group that withdrew from 
the test programme and a group of brothers and sisters of 
test applicants, who never requested testing. The groups 
differed from each other with respect to educational level: 
the first group was significantly more educated than the 
last. Moreover, we found no significant difference be
tween the educational level of those proceeding with and 
withdrawing from testing. More educated people seem 
more likely to find their way to a genetic centre than less 
educated persons (which does not imply that more edu
cated people proceed more with testing). These findings 
evoke several questions. Is the threshold to visit a genetic 
centre too high for less educated people? Are less educated 
people less informed about genetic risks and genetic tests? 
Or are less educated people more inclined to participate 
in surveys? Definite conclusions about the role of the edu
cational level could not be drawn since we could reach 
only a part of the untested HD population. Given the pro
liferation of predictive testing today, further research 
should clarify the role of education and genetic informa
tion, not only in specific risk groups but also in the popu
lation at large. 

Psychological Profile 
The psychological profile of untested at-risk individu

als did not significantly differ from that of the test partici
pants. Thus the hypothesis that ego strength differentiates 
between test participants and non-participants was not 
confirmed. However, compared to the general popula-
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tion, the untested persons had a higher mean ego strength, 
were more actively coping with problems, used more pal
liative coping reactions, seeked more social support and 
had more comforting ideas. 

The findings about the personality profile, combined 
with the reasons for the dropout ofthe survey, suggest that 
at-risk subjects are a heterogeneous group with at least 
two subgroups: a group of untested resourceful persons 
who overall seem able to cope well with uncertainty and to 
face their decision not to take the test and another group 
with avoidant behaviour toward the disease and the test. 
This implies that the untested subjects who participated 
in this study may be a selected sample from the total 
group of untested at-risk persons. This selection may have 
been made by the untested persons, but also by the sib
lings whom the social workers contacted during the first 
stage of the study. The result of the selection may be that 
especially open-minded, resourceful persons took part in 
the survey. The findings reflect different styles of coping 
with health-threatening information. Miller et al. [28, 29] 
made a distinction between two different modes of coping 
with medical stressors: monitoring and blunting. Moni
toring refers to the extent to which individuals pay atten
tion to and process threatening information. Monitors 
have the tendency to evaluate the stressor as more nega
tive and uncertain than it actually is. Blunting (avoiding 
threatening cues) involves the extent to which individuals 
distract themselves from such information. It is less likely 
that blunters visit a physician or attend to a medical 
examination or screening. This implies that, overall, 
blunters are more difficult to reach. This also suggests that 
test participants are more likely to be monitors than 
blunters. Miller et al. [29] moreover showed that persons 
fare better (psychologically, behaviourally and physiologi
cally) when we tailor the information to their coping 
styles: generally those with a monitoring style tend to do 
better when given more information, and those with a 
blunting style do better with less information. In addition, 
monitors with little confidence in their coping abilities, 
who face a threatening and uncontrollable medical situa
tion, require not only information but also emotional sup
port to help them deal with their situation. These psycho
logical findings confirm the importance of matching the 
amount of information to the patient's needs. They high
light the importance of non-directive ness in genetic coun
selling and of the right not to know, an ethical principle 
brought into the limelight by the development of predic
tive medicine [22, 23, 30, 31]. These findings should warn 
general practitioners and neurologists who introduce the 
predictive test as the obvious course of action or who put 

Non-Participation in Testing for 
Huntington's Disease 

(subtle) pressure for testing on at-risk persons. This also 
holds for health professionals who use too aggressive 
information campaigns to 'promote' predictive (and other 
genetic) testing. 

Risk Perception 
Most at-risk subjects, tested and untested, were aware 

oftheir actual risk to get HD. However, some of them did 
not experience this risk as 50/50. Several coping or defen
sive mechanisms may playa part in the subjective percep
tion of this risk, such as denial [32, 33], unrealistic opti
mism [34], defensive pessimism [35, 36] or magical think
ing (patient preselection) [37]. Salient findings were that 
nearly half of the untested group had a SUbjective risk 
experience corresponding to the objective risk figure. 
Overestimation of the risk occurred more than underesti
mation, in tested and in untested persons, but the propor
tion of overestimators versus underestimators was signifi
cantly larger in the tested than in the untested group. This 
suggests that an important proportion of persons, espe
cially test takers, adopt a kind of defensive pessimism, 
which involves setting unrealistic low expectations in a 
risky situation and working through worst-case situations 
in an attempt to harness anxiety so that behaviour is un
impaired [35,36]. The authors showed that this strategy is 
effective to be prepared for the worst. It is possible that 
underestimation or minimization of the risk occurs more 
in the group of subjects that we could not reach, because 
we expect that they use more avoidance or minimization 
processes as defence mechanisms [29]. 

Perceived Impact ofHD 
Most of both tested and untested people reported an 

impact of HD on their life, in the first place on reproduc
tive decisions, but also on personality and on the relation 
with the partner. 

Reasons for Testing 
Two thirds of the untested persons of this study had 

considered the predictive test for diverse reasons. Clari
fying the risk for the children was more important for 
non-participants than for participants, since the majority 
of the former group had already children, while the latter 
group tended to postpone reproduction until a test result 
was given [7]. Thus, the availability of the test played a 
larger role in family planning for test participants than for 
untested persons. 

About half of those who ever considered the test 
reported that they probably or certainly would ask for the 
test in the future. These at-risk persons postpone the test, 
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for example until their children are older or until they 
have reproductive plans, which may be a very realistic 
option. This is also reported by Glew et al. [38]. On the 
other hand, as already stated in the introduction, inten
tions about taking the test were poor predictors of uptake. 
Social desirability may playa part in the reported positive 
intentions toward the test. Only 2 untested subjects who 
participated in this study have entered the predictive test 
programme so far. This shows that our survey was not 
experienced as a trigger to ask the predictive test for per
sons vacillating between asking the test and not asking it. 
They seem to require other more important cues to 
decide, for example, a son starts a relationship or the cou
ple is planning to have children. 

Barriers against Testing 
The anticipated inability to cope with a bad test result, 

the belief that one is happier when not knowing, the opin
ion that important decisions in life do not have to depend 
on a test result and the lack of a treatment were important 
barriers for most of the untested subjects. Other studies 
[13,21,39-41] confirm these findings. In the research of 
Quaid and Morris [13], declining predictive testing was 
argued by worry about the children, the lack of a treat
ment, the possible loss of health insurance, the financial 
costs of testing and the irreversibility of the test result. 

The existence of the test protocol, in particular the pre
test counselling sessions, seems to discourage some people 
to take the test. This group proved to have a significantly 
lower mean ego strength and a significantly higher anxiety 
level than the group who declined testing because they 
prefer the uncertainty to the certainty of becoming ill in 
the future. This illustrates that a reluctance toward pre
test counselling may obscure feelings of anxiety and lack 
of self-confidence to undergo the test. 

Another finding was that the anticipated adverse ef
fects on the partner or the children influenced some non
participants. The disease and the risk impose an enor
mous psychosocial burden on the partner, especially when 
the partner was not informed of the familial disorder 
before marriage or when the couple has children. The 
threat for the children is indeed one of the most dramatic 
aspects ofHD [42-46]. Demyttenaere et al. [47] moreover 
showed that we should also take the hidden dynamics of 
families and partner relationships into account in the 
attempt to fully understand the choices of the at-risk per
sons. 
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Intrafamilial Comparison 
The results of the intrafamilial analysis have a rather 

limited value because of the small numbers of families 
involved. The tested person tended to be the eldest sibling 
of the family. No systematic (positive ornegative) associa
tions were found between the tested and the untested sib
lings regarding the personality profile and the reasons for 
considering the predictive test. An interesting finding was 
that untested siblings were more likely to show expres
sions of emotions as coping strategy if their tested sibling 
had received a good result. The Canadian HD research 
group [48] reported on the negative reactions of an 
untested person to the good test result of a sibling: the 
untested person had translated the good result of the 
tested sib into an increase of the own risk and this resulted 
in an increase of anxiety. The authors stated that 'though 
principles of dominant inheritance may be clearly under
stood, an altered risk in one candidate often results in an 
altered perception of risk to other sibs'. In our study, the 
correlation between the subjective risk perception of the 
untested sibling and the test result of the tested sibling was 
not statistically significant. 

Conclusion 

The processes involved in not participating in predic
tive testing for HD are very complex. They are influenced 
by risk perception and by perceived costs and benefits of 
testing. Interactions with personality characteristics such 
as ego strength and coping style with threatening informa
tion also play an important part in decision-making about 
the predictive test. Moreover, social aspects (concern with 
the partner and the children) and emotional and/or un
conscious mechanisms (such as family dynamics and 
defence mechanisms) should be taken into account when 
trying to understand non-participation. The expected bur
den of pre-test counselling also proved to have an in
fluence. 

The study showed that a proportion of the persons at 
risk have an avoidant attitude toward HD and the predic
tive test, and toward surveys about these topics. This atti
tude may be the main reason for not requesting a predic
tive test. General practitioners and neurologists should be 
aware of the importance of non-directive counselling 
when informing about the availability of a predictive test 
for HD. Pressure to take a predictive test may result in 
maladjustment after testing. 

Our findings did not confirm the hypothesis that ego 
strength differentiates between test participants and non-
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participants. The results of the study of Van der Steen
straten et al. [21] on 34 nonparticipants in predictive test
ing for HD were only partly confirmed. They reported 
that untested persons were more pessimistic about the 
future and felt more vulnerable than test participants. Our 
study showed that the untested at-risk population in
cludes at least two subgroups: one group of rather robust 
persons, who are able to face the disease, the genetic risk 
and the availability of a predictive test and another group 
with an avoidant attitude and anxieties about the risk and 
the disease. Van der Steenstraten's selection procedure 
(members of the Huntington's disease Association) may 
explain the different findings. A disadvantage of most 
sampling procedures is that they result in a sample that is 
not representative for the entire population at risk for 
HD. Although the combination of sampling procedures in 
our study improves the representativeness, the group of 

Appendix 1 

Overview of Some Demographic Data of 16 HD Families, with 
Tested and Untested Siblings, Who Participated in the Study 

Family Family Siblings who participated in the study, 
size ranked according to agel 

4 M36 M38 () F4S-

2 4 MS1+ M55 A A 

3 5 () A F47 M48 FSO+ 

4 2 M40+ M53 

5 6 F32 A F36- () () M41 

6 3 F28 () F43-

7 3 F32- M38 F39 

8 4 () F34- F47 M48+ 

9 2 F36+ F44 

10 4 M22 () () F36-

11 3 () F34 F3S+ 

12 6 F23 () () () F33- F35 

13 3 F22 F25 F26+ 

14 3 () M21-M25 

15 4 F28 () A F40-

16 4 F44 () M47+ M52 

I The first part ofthe code (F/M) refers to the sex ofthe sibling, the 
second part to the age. A code in bold refers to a tested person; the 
sign after the code refers to the test result (+ = carrier; - = non-carrier 
ofthe HD gene). ( ) refers to a sibling ofthe family who did not partic
ipate in our study. 'A' points to an affected sibling. 
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our study can also not be considered as a representative 
sample in the strict sense. However, the use of different 
selection procedures may result in the identification of 
various subgroups, each with their own characteristics. In 
this way, a differentiated picture of the population may 
grow. Sampling techniques vary from passive procedures 
(volunteers) to active recruitment. However, too invasive 
methods clash with ethical principles. How far can we go? 
The answer lies in reaching a balance between different 
values: respect of autonomy, privacy and confidentiality, 
the right to known and the right not to know and the clini
cal and scientific relevance of research. 

Appendix 2 

Summary of Demographic Variables of Tested and Untested Sib-
lings, Who Participated in the Study, Belonging to 16 HD Families 

Tested siblings Untested siblings 
n= 17 n=23 

Sex 
Male 5 (29) 10 (43) 
Female 12 (71) 13 (57) 

Age 
Mean 37.2 38.3 
SD 10.4 8.4 

Education 
<High school 1 (6) 2 (9) 

High school 6 (35) 13 (57) 
> High school 10 (59) 8 (35) 

Marital status 
Stable relationship 15 (88) 20 (87) 
Single 2 (12) 3 (13) 

Children 
Yes 9 (53) 17 (74) 
No 8 (47) 6 (26) 

Figures in parentheses are percentages. 
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Appendix 3 

Pairwise Comparison of Perceived 
Impact of the Risk on Daily Life 
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