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The aim of this study was to describe reproductive decisions in mutation carriers after predictive testing for
Huntington’s disease (HD) and to identify factors that play a role in decision-making. In 1987–2004, 245
individuals received a predictive test result; 89 of them were carriers and seven received an equivocal
result. Quantitative data on reproductive behaviour have been collected during all follow-up contacts. The
follow-up time in this study was 1–16 years (mean: 7.1 years). Qualitative data on reproductive decision-
making have been collected by the means of semistructured interviews during the 5-year follow-up study.
For 46 carriers and two persons with an equivocal result, family planning was one of the motives for
predictive testing. In this group, slightly more than half of the carriers (58%) had chosen to have children
with prenatal diagnosis or preimplantation genetic diagnosis and about one in three (35%) decided to
have no children anymore after the test. A minority (7%) was undecided or had no children for other
reasons. Factors playing a role in the decision-making process were the carrier’s sex, ethical issues about
PD and PGD, the strength of the desire to have children, illness representations including personal
experiences with HD in the family and the technological imperative. Some of these elements were in
conflict and induced ambivalence towards reproductive choices. The results illustrate the complexity of the
decision-making process and the necessity of in-depth counselling. Counselling should pay special
attention to conflicting values and beliefs and to all kinds of pressure.
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Introduction
Predictive testing for Huntington’s disease (HD) has been

available for nearly 20 years. Several studies1–5 have shown

that family planning was one of the main reasons for

asking for a predictive test. Genetic testing for HD indeed

brought new options for reproduction: prenatal diagnosis

(PD) and, since 1998 available in Belgium, preimplantation

genetic diagnosis (PGD). PGD is performed on embryos the

third day after in vitro fertilisation (IVF) and only non-

carrier embryos are transferred to the uterus. The chance

of a treatment resulting in a birth is about 20% per cycle.

Direct PD and PGD can be utilised by known mutation

carriers and by persons at risk. Prenatal exclusion testing,

PGD exclusion testing and non-disclosure PGD can be used

by at-risk persons who want to exclude carriership in their

offspring but do not want to know their own carrier

status.6 –10 The principle of exclusion testing is that

transmission of the HD region of chromosome 4 from

the affected grandparent is excluded by means of linkage
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analysis. If the linkage analysis indicates that the HD allele,

which has been passed to the embryo, originated from the

affected grandparent, the embryo shares the same 50% risk

of being a HD carrier as the intervening parent. In that

case, the pregnancy will be terminated (after PD) or the

embryo will be excluded from transfer (after PGD),

although on average only 50% of the embryos will contain

the HD mutation. In non-disclosure PGD, direct mutation

testing is used during PGD, but the parents do not receive

information on the carrier status of the embryos. They only

know that non-carrier embryos have been transferred.

Given the practical and ethical dilemmas of non-disclosure

PGD, it has been considered unacceptable by most people

and institutions.7–10

In general, the uptake of PD in HD families is low.11–17

The most frequently mentioned reasons for not using PD

were reluctance to pregnancy termination, the hope that

an effective treatment would be found in time, the desire

for a child outweighed the future threat and concern about

the safety of the procedures. Already having children and

religious beliefs were also factors in deciding against PD.16

Taken into account the population in each country, the

proportion of reported PD was highest in the Nether-

lands,11,13 the UK,12,13 Belgium13 and Denmark.17 In

Leiden, the Netherlands, for instance, Maat-Kievit reported

72 prenatal tests in 43 couples (26 proven carriers and 17

at-risk persons) in the period 1987–1997. All pregnancies

with an unfavourable result (100 or 50% risk) were

terminated. In Britain, the UK HD Prediction Consortium

recorded data on all prenatal tests in the period 1994–

1998: 146 prenatal tests were reported, 45% in carriers,

54% in at-risk parents. Sixty-one of the 66 unfavourable

results were terminated. Very few prenatal tests were

reported in Canada,14 Australia,15 France and Italy,13 and

Greece, Germany, Austria and Switzerland.17 In general,

the proportion of carriers using PD was less than 20%.

Several explanations for the variation between countries

have been suggested: different counselling procedures,

cultural and religious views on reproduction and on

pregnancy termination, and different expectations regard-

ing treatment prospects. Reports on the uptake of PGD in

HD families are scarce, but also show a low utilisation

rate.8,9

A European study in seven genetic centres of six

countries focused on reproduction after predictive testing

for HD (period: 1993–1998).4 In the group of 96 persons at

reproductive age (p45 years) who reported family plan-

ning as a motive for predictive testing and with a follow-up

of 3–7 years, 40/58 (69%) of the non-carriers and 15/38

(39%) of the carriers had subsequent pregnancies. Among

carriers with pregnancies, the proportion using PD was

slightly higher than the proportion not using it. Large

differences existed between centres.

The aim of this study was to describe reproductive

behaviour in carriers after predictive testing for HD. This

implies that only direct mutation testing including PD and

PGD was relevant for them. PD and PGD are routinely

discussed during counselling for HD. In Belgium, PD and

PGD are accessible for HD-mutation carriers and for

persons at risk. PD is covered by public health insurance.

PGD, including IVF, has only been covered since 2003.

Besides quantitative data on reproductive behaviour, we

also present qualitative data to identify factors that played

a role in reproductive decision-making. The current study

differs from the already available literature in that a longer

follow-up period after predictive testing has been covered.

Moreover, it adds depth and context by including qualita-

tive evidence on decision-making, which was lacking in

most published studies.

Methods
In Leuven (Belgium), predictive testing for HD has been

available as a clinical service since November 1987.18

Follow-up counselling is available for all tested couples.

All individuals who agreed to be contacted for follow-up

were invited by phone for systematic psychological

counselling at 1 week (only for carriers), 1 month, 1 year

and 5 years post-test. Moreover, many carrier couples have

had contacts more than 5 years after their test result (see

Table 1 for details on follow-up period). Almost all carrier

couples with reproductive plans have had several counsel-

ling sessions in our centre in the context of family

planning and reproduction.

Five years after predictive testing, we invited carrier

couples to participate in an extensive follow-up study

to collect information on psychological functioning,19,20

the partner relationship21 and reproductive decision-mak-

ing after testing. Those who accepted to participate were

interviewed after clinical counselling. For the introductory

questions of the research interview, the tested person and

the partner were interviewed together. For the rest of the

interview (about 80%), they have been separately inter-

viewed, face to face, each by another member of the HD

team. For both interviews, a semistructured interview

guide with open questions was used, covering the follow-

ing themes: perceived changes after testing, unexpected

consequences of testing, perceived advantages and dis-

advantages, impact of the test result on relationship

with the partner and the family, reproductive decision-

making, problems and worries during the past 5 years,

help-seeking behaviour and perceived health status. Coun-

selling was provided if problems emerged during the

interview. The interviews took between 1 and 2h. More-

over, psychometric questionnaires were used.19–21 (See

Table 1 for participation rate in the 5-year follow-up

interview.)

Quantitative data on reproductive behaviour were based

on all follow-up data available (period: 1988–2005).
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Qualitative data on the decision-making process were

based on the research interview of the 5-year follow-up

study. The interview data have been analysed based on the

grounded theory approach.22 Repeated reading and coding

of all interview notes resulted in several topics referring to

family planning and reproductive decision-making.

Categorical variables were analysed with w2 or Fisher’s

exact tests, continuous variables with t-tests.

Participants
In the period November 1987–November 2004, 245

individuals had received a test result: 89 carriers, 149

non-carriers and seven with an equivocal test result (CAG

repeat between 27 and 39). For 46 carriers (52%) and for

two persons with an equivocal result, family planning was

one of the motives for predictive testing. Table 1 presents

baseline socio-demographic characteristics for carriers and

for persons with an equivocal result, with and without

reproductive motives for predictive testing (total group

n¼96). Carrier couples with reproductive motives were

significantly younger and had less children at baseline

than carrier couples without reproductive motives for

predictive testing.

In the carrier group with reproductive motives, 32

carriers had been tested at least 5 years ago and 17 of

them (53%) participated in the 5-year follow-up study; in

the carrier group without reproductive motives, the

participation rate in the 5-year study was 56% (15/27).

We already previously showed19–21 that participants and

non-participants in the 5-year follow-up study did not

significantly differ regarding baseline socio-demographic

data.

Table 1 (a) Baseline socio-demographic characteristics and (b) follow-up interval and participation rate in the 5-year
interview of the total group of carriers and persons with an equivocal result (n¼96).

Carriers with
reproductive

motive
(n¼ 46)

Carriers
without

reproductive
motive
(n¼43)

Equivocal
result; with
reproductive

motive
(n¼2)

Equivocal result;
without reproductive

motive
(n¼5)

(a)
Sex

Men 26 (57%) 20 (47%) 0 5
Women 20 (43%) 23 (53%) 2 0

Age at baselinea

Mean (SD) 27.1 (4.0) 38.0 (10.4) 31.0 (2.8) 49.4 (13.2)

Educational level
oHigh school 0 0 0 0
High school 28 (61%) 31 (72%) 1 0
4High school 18 (39%) 12 (28%) 1 5

Marital status
Stable relation 43 (93%) 36 (84%) 1 5
Single 3 (7%) 7 (16%) 1 0

Childrenb

No children 38 (83%) 14 (33%) 0 0
1 child 6 (13%) 9 (21%) 1 0
41 child 2 (4%) 20 (46%) 1 5

(b)
Interval between test result and last contact

Mean (SD) (years) 7.5 (4.5) 6.8 (5.2) 2.5 (0.7) 4.5 (1.3)
1 year 6 14 F 1
2–4 years 9 4 2 3
5–10 years 18 13 F 1
410 years 13 12 F F

Participation in 5-year
interviews

17/32
(53%)

15/27
(56%)

F F

aSignificant difference between carriers with and without reproductive motives (t-test; Po.0001).
bSignificant difference between carriers with and without reproductive motives (w2; Po.0001).
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Results
Tested persons with reproductive motives for
predictive testing
Carriers (n¼46) We have information on reproductive

behaviour in 45 of the 46 carriers. Twenty-six of the 45

carriers (58%) chose to have children after testing, 16 of

the 45 carriers (35%) chose to have no children after

the test (and actually had no children anymore), one

couple was undecided and two couples had no children

because of recent divorce or relational problems. Table 2

presents details on reproduction in the 26 couples who

decided to have children after predictive testing (period:

1988–2005). Twenty-three of the 26 couples had pregnan-

cies, one couple had two IVF/PGD trials without

pregnancy, one couple had just started with IVF/PGD

and one couple tried to get pregnant and planned PD.

The 23 couples with pregnancies had 51 pregnancies:

46 pregnancies with CVS, three after PGD and two ended

in a spontaneous miscarriage. Half of the CVS test results

were positive, and these pregnancies were all terminated.

The other 23 CVS resulted in 23 children born to

20 couples.

In 1998, PGD became available for HD. In the period

1998–2005, seven couples had at least one IVF cycle

followed by PGD, with a total of 15 cycles. After PGD

became available, 13 couples had 21 pregnancies with CVS;

five of them used both PD and PGD.

Adoption, or donation of gametes or embryos has not

been used.

Age at baseline (a few weeks before result disclosure) The

mean age of carriers who chose to have children with PD

or PGD after testing (n¼26) was 26.7 (SD¼3.8), and the

mean age of those who had no children after testing

(n¼16) was 28.0 (SD¼4.1). The difference was not

statistically significant (t-test).

Sex One woman was undecided and two men had no

children because of divorce or relational problems. Among

the other carriers, 18/23 men chose for having children

with PD or PGD, whereas 5/23 men chose to have no

children (78 vs 22%). Among females, 8/19 chose for

having children with PD or PGD and 11/19 chose to have

no children (42 vs 58%). These differences were significant

(Fisher exact test; Po.05).

Having children at baseline Eight carrier couples already

had children before testing; 4/8 had pregnancies with PD

or PGD and 4/8 had no children anymore (50 vs 50%). In

those who had no children before testing, 22/37 chose for

having children with PD/PGD after testing, whereas 12/37

chose to have no children (59 vs 32%). The differences were

not statistically significant (w2).

Pregnant during predictive testing Three persons, who

proved to be carriers, were already pregnant when

presenting for predictive testing. The couples received a

shortened testing procedure, including in-depth counsel-

ling on the implications of predictive testing and prenatal

testing. All three chose to have PD after predictive testing.

Two of them received a positive CVS result and both

terminated the pregnancy.

Follow-up period The mean follow-up period after pre-

dictive testing was 7.3 years (SD¼4.5) for carriers who

chose to have children with PD or PGD after testing

(n¼26), and 8.7 years (SD¼4.0) for carriers who decided to

have no children after testing (n¼ 16). The difference was

not statistically significant (t-test).

Table 2 Details on reproductive history after predictive
testing for the subgroup of carriers (n¼26) who asked the
predictive test for reproductive motives and who decided
to have children after predictive testing (follow-up period
1988–2005)

Carriers
(n¼26)

Male/
female
18/8

Number of persons with pregnancies 23 15/8
Total number of pregnancies 51
With CVS 46
After PGD 3
Spontaneous miscarriages 2

Number of persons without pregnancies 3 3/0
IVF/PGF trials without success 1
Started IVF treatment 1
Trying to get pregnant+planning CVS 1

Number of persons with at least one CVS 23 15/8
Total number of CVS (range¼1–5) 46
Children born after favourable CVS result 23
Pregnancy terminations (range¼1–4) 23

Number of persons with at least one IVF/PGD 7 3/4
Births after PGD 2 0/2
Ongoing pregnancy after PGD 1 1/0
Total number of IVF/PGD trials
(range¼1–4)

15

Number of persons who had PD and PGD 5 2/3

Number of persons with children 20 12/8
Number of children born (range¼1–3) 25

Children without intervention 0
Children born after PD 23
Children born after PGD 2

Number of persons without children 6
Persons who had pregnancies with
positive CVS+PTa

3

Persons who had no pregnancies 3

Abbreviations: CVS, chorion villi sampling; IVF, in vitro fertilisation;
PGD, pre-implantation genetic diagnosis; PT, pregnancy termination.
aOne of these three persons probably had symptoms at the moment of
the PD.
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Persons with an equivocal test result (n¼2) One

woman was pregnant during predictive testing. She had a

CVS and intended to terminate the pregnancy in case of an

extended CAG repeat (439) in the fetus. The CVS result

was in the reduced penetrance range and she continued

the pregnancy. The other woman was undecided about

further pregnancies.

Tested persons without reproductive motives for
predictive testing
Carriers (n¼43) After the test, four children were born to

three couples. One carrier couple had two children at

baseline and had another child after the test, without PD or

PGD. They hoped that a cure would be found before their

children would develop HD. Another couple had two

children after testing; they had three pregnancies with

CVS, one with a favourable result and two with an

unfavourable result. One of these pregnancies was termi-

nated; the other was continued. The third couple had one

child after a favourable CVS result.

Persons with an equivocal test result (n¼5) None of them

had children after the test.

Qualitative data

On the basis of the data collected during the 5-year follow-

up interviews, we selected themes that directly or indirectly

referred to the reproductive decision-making process.

� Spontaneously mentioned advantages/disadvantages of

PD and/or PGD

A frequently mentioned benefit was having children

without the HD mutation, which brought relief and peace

of mind for the parents. A frequently mentioned dis-

advantage was the psychological and physical burden of a

pregnancy termination. Both positive and negative aspects

are clearly illustrated by the following comment:

Carrier (male; after several CVS and after the birth of

children): It was hard to see my wife suffering after

every termination. We knew that it was our personal

and deliberate choice, but having children in this

way required more energy, psychologically as well as

physically. For both of us, but especially for my wife.

It meant burden and suffering, but now we are very

glad that we have children of our own and that they

are free from the disease. Nor we, nor the children

will have to worry about them becoming ill in the

future, like I do. Otherwise we would have chosen to

have children with a donor.

Another disadvantage mentioned by a few couples

was the reluctance to become emotionally attached

to the pregnancy until good news after the CVS was

given.

Partner (female; after several CVS and after the

birth of a child): During the first months of

each pregnancy, we felt uncertain and numb. We

could not be happy or feel attached to the pregnancy

until we knew the result of the CVS. We had each

time a long distressing period of waiting for the

results of the CVS. And nobody knew we were

pregnanty we did not want to trigger negative

reactions.

This also illustrates that couples kept the pregnancy and

the termination secret because of fear of rejection from

others. A benefit mentioned by some was that the children

could bring support and comfort for the healthy parent

when the other parent got ill.

Carrier (male; after CVS and PGD and one child

born): It is positive that my partner will have support

from the children when I get ill and she won’t be

alone when I die. Should the children be at risk, it

would be an extra burden for her instead of relief.

Partner: I will loose him, but part of him will stay

alive in our children. It will be more bearable because

of our children.

Seven couples had at least one IVF. Two of them

spontaneously mentioned the artificial way of conceiving

and the psychological distress associated with it.

Partner (female; after the IVF-trial): They had warned

us: it would take a big effort. Indeed, it did. The

injections, the pick-up, the frequent visits to the

clinic, y nothing natural, and a lot of stressy

Five couples had experiences with both PD followed by a

pregnancy termination and unsuccessful PGD trials. A

female carrier explicitly compared both experiences:

Carrier (female, after several CVS and PGD): There

was nothing romantic about getting pregnant after

IVF. It was a large investment of time and energy. On

the other hand, the disappointment after an un-

successful IVF-trial was much smaller than after a

positive prenatal test. In case of the IVF-trials, I had

not been pregnant for 3 months and I did not have to

terminate a pregnancy.

� Decision conflicts, uncertainties and ambivalences

The decision about having children was complex and

ambiguous for most couples. Several couples mentioned a
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conflict between the responsibility to prevent suffering and

the reluctance towards pregnancy termination:

Carrier (female, after CVS): It was hard to decide.

Isn’t it unethical to terminate a pregnancy if the

person can be healthy for 40 years? We have

considered having a child in a natural way, but that

option was unacceptable for us. Could we bring a

child into the world with such a high risk for a

serious disease?

One of the cited reasons for being indecisive about the

use of PD or PGD was the hope that a cure would be found

in time. There is no certainty about a future treatment and

this led to decisional difficulties in some couples. In the

following situation, there was a conflict between the hope

for a cure and concern that a cure would not be found in

time:

Carrier (male; after CVS and one child born): It was

very difficult to decide about a pregnancy termina-

tion. We hesitated y Maybe a treatment will be

found in time? But if they don’t?

Even after the actions taken, parents may continue to

question the decision made. In the following situation, the

hope for a cure led to doubts after the pregnancy

termination:

Carrier (female, after CVS and one child born): Last

month, I saw a documentary on television, on

transplantation for HD patients, it was so hopeful,

and I thought, maybe we took the wrong decision?

maybe we did not need to have had a pregnancy

termination?

The following case is about a carrier with a strong desire

for having children and with an ambivalent attitude

towards pregnancy termination. The woman, however,

felt that it was her moral responsibility to prevent the

disease in the children, and therefore, she wanted PD. She

already had a previous PD and a pregnancy termination.

She had an (unplanned) pregnancy and PD. Even though

the woman was hesitant about a pregnancy termination,

the couple had planned an abortion should the foetus

be carrier. They received an unfavourable CVS result.

Although the partner tried to convince his spouse to

terminate the pregnancy, the woman decided to continue

the pregnancy. The case illustrates that ambivalence about

termination, combined with a strong desire for having

children, may lead to the continuation of the pregnancy

after an unfavourable CVS result.

Carrier (after the unfavourable CVS): It was so

difficult to decide about the PD, and I thought I

took the right decision: I did not want to pass the

disease to my child. But I really want that child. I was

so happy being pregnant. I couldn’t stand another

pregnancy termination.

Some couples expressed their concern about their

children growing up with an affected parent and therefore

hesitated about having children. Some of them referred to

their own previous negative experiences with the disease in

their parent:

Carrier (female, divorced; after CVS and one child

born): Although my children can be free of the

disease, I’m still worried about having children

because they will see their mother becoming ill, like

I did. I have made an arrangement with my sister

that she will take care of my children when I become

ill. That puts me more at ease.

� The technological imperative and anticipated regret

The availability of PD and PGD may put a pressure on

prospective parents. The following couple chose to have

PD because not using it would confront them with feelings

of guilt and regret.

Carrier (male; after CVS and PGD): My father always

said: we didn’t know and there was nothing we could

do. But we have the possibility to prevent the birth of

a child at risk. So, we can’t say anymore that we

didn’t know or that we couldn’t do anything. It

would be unbearable having children and not having

used PD. You knew you could do something but you

didn’t.

Fifteen of the 23 couples who used PD/PGD had repeated

PD and/or PGD. Some couples felt a pressure to use a

medical intervention in every pregnancy:

Carrier (female; after several CVS): The repeated

pregnancies and prenatal diagnoses and the repeated

disappointments were hard to bear. But I felt we had

to go on, otherwise all previous suffering would have

been for nothing. And each time, I thought: better

luck next time and I knew that once a child was born,

we would forget all pain and sorrow of the last years.

In the previous situation, the carrier felt that, after the

initial use of PD, they had to continue to use it in further

pregnancies. The comment, moreover, illustrated that the

parent expected that the eventual birth of a healthy child

would counterbalance earlier negative experiences. This

was also the case in the next situation:

Carrier (male, after repeated unsuccessful PGD): We

want to have a healthy child as soon as possible. It
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has to grow up in another family than I did. I want to

start a new life with my wife and child and forget the

bad things in my life.

� The choice to have no children

The decision to have no children was hard for most

couples:

Carrier (female): The decision to have no children

was not easy. One day we thought: yes, the other day:

no. But, in the end, it was no. There was no other

solution: pregnancy termination was not acceptable

for me.

Carrier (female): The first year after testing was very

hard, because I realised that I would never have

children. I do not want that my children have an

affected mother and that they go through the same

as I did in my family. We have accepted it now, and I

can put more time in my career now. Although I’m

convinced that we took the right decision, some-

times I feel pain in my heart, when my friends are

pregnant, or when I see young parents playing with

their children.

Important reasons mentioned by carrier couples for

having no children were objections against pregnancy

termination for a late onset disease, not wanting that

children have an affected parent, pessimism regarding a

cure or treatment and the opinion that ‘the disease should

be stopped’. The following couple refrained from having

children, based on the high risk for a pregnancy termina-

tion in case of PD and on the low risk for success in case

of PGD:

Partner (female): The gynaecologist told us that, in

case of a pregnancy with prenatal testing, the risk to

have a positive result was one in two. Thus a chance

of one in two to undergo a pregnancy termination.

That risk was too high. In case of PGD, the chance to

have a pregnancy was only 20% per trial. The risks for

bad luck and failures were too high. So, we preferred

to have no children.

In the next situation, the carrier even went a step further:

he did not want children, but also no relationship. His

decision was based on negative childhood experiences with

the disease in his parent.

Carrier (male): My father was affected with HD and I

have seen what has happened in our family: my

mother cried a lot and we have all suffered very

much. I’m very determined: no relationship and no

children. I can’t do that to anyone.

Discussion
This paper focused on reproductive behaviour in carriers

after predictive testing for HD, involving a follow-up

period of 1–16 years. In the group of carriers with family

planning as one of the motives for predictive testing,

slightly more than half of the couples (58%) had chosen for

PD and/or PGD and one-third (35%) had decided to have

no children anymore. A minority was undecided or had

no children for other reasons, such as an unstable

relationship. A previous study23 reported that 1 year after

predictive testing one-third of the carriers was still

undecided. These findings indicate that some couples need

a long time of reflection on reproduction. In the group of

carriers who did not ask the test for reproductive reasons,

two couples had prenatal testing. One couple continued a

pregnancy after an unfavourable CVS, and one couple had

a child without PD/PGD. The group of persons with an

equivocal result was too small to make general conclusions.

Most previous research found that more females than

males chose to undergo PD.11,14,15 In our study, male

carriers were more likely to choose for PD/PGD, whereas

females were more likely to refrain from having children.

This may indicate that the mother is still recognised as the

most important person for child caring and rearing in our

society. In case of a couple with a male carrier, the mother

can take care of the children when the father becomes ill.

In case of a couple with a female carrier, it is the

prospective mother who will become affected. A consider-

able number of couples may feel that a mother should be

available for the care of the children and may therefore

choose to have no children.

Qualitative data showed that deciding about having

children was complex and that multiple factors played a

part. One of the salient factors was the availability of PD

and PGD. On the one hand, the medical technology can

prevent much distress about offspring. However, future

parents interested in PD have to face the question whether

it is acceptable to terminate a pregnancy for HD. The child

will be healthy during three or four decades but there will

be the psychological burden of the genetic risk; moreover,

they will witness one of their parents becoming ill. In

general, pregnancy termination proved to be less accep-

table for adult-onset diseases than for congenital abnorm-

alities or serious diseases with onset in childhood.24,25 In

our study, pregnancy termination was considered an

important drawback of PD and was perceived as psycholo-

gically and physically demanding. For some couples, it was

an insurmountable objection against PD. In case of IVF

with PGD, the burden associated with the complex way of

conceiving and the low success rate were mentioned as

disadvantages by some couples. A study on attitudes

towards the new reproductive genetic technologies25

reported that in general, PD was considered less acceptable

than PGD because of the emotional trauma in case of an

abortion. In this study, most couples had undergone PD
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partly because PGD only became available in 1998. In the

period when PGD was available, the proportion of couples

choosing for PD was still larger than the proportion

choosing for PGD. This may be owing to the experimental

character and the novelty of PGD in the first years after its

launch, the complex way of conceiving and the low success

rate. Moreover, the lack of public health insurance cover-

age of IVF/PGD between 1998 and 2003 may have played a

part. Given the burden of a pregnancy termination,

compared with PGD, it is possible that the uptake of PGD

will relatively grow in the future, certainly if the baby take-

home rate would considerably improve. It is, however,

important to keep in mind that balancing the pros and

cons of all options is a highly individual and subjective

process, dependent on many factors.

The qualitative analysis showed that two additional

ethical questions were important in the deliberation on

reproduction: is it acceptable to have children who may

develop a serious debilitating disease later in life, and is it

acceptable to have children if there is uncertainty about

the adequacy of the future parenting role? Some couples

found it unacceptable that their child would suffer from

threatening anxieties and uncertainties because of the

genetic risk and therefore chose for PD or PGD. Some of

them were concerned about their children growing up with

an affected parent, but this was not a reason to refrain from

having children. Other couples felt that it was unaccep-

table that the child would have a parent with a serious

disease jeopardising the parental role, and therefore chose

to have no children. These concerns about prevention of

suffering in the children reflect parental feelings of

responsibility towards their offspring. According to Down-

ing,26 the perception of responsibility is a core concept in

reproductive decision-making about HD, whether or not

genetic testing is used. She illustrated in three extensive

case studies how negotiating responsibility may evolve

over time with maturity, changing relationships, changing

risk status and testing options.

The above-mentioned ethical questions may be in

conflict with each other, but also with other issues, such

as the strength of the desire to have own children, resulting

in ambivalence. Several studies16,27,28 revealed that the

importance of having children overrode all other concerns.

The desire to have a healthy child may be an expression of

the need to have a normal life and to compensate for the

previous suffering, as illustrated in this study. This desire

for a compensative healthy child may be so strong that

couples are ready to make difficult choices.29 In our study,

a couple having a strong desire for children and an

ambiguous attitude towards abortion, continued a preg-

nancy after an unfavourable PD. It is clear that reproduc-

tive decision-making may be a matter of conflicts and

ambivalence, subject to conscious and unconscious pro-

cesses. Partners within a couple, moreover, may have

different attitudes towards these issues. In our study, most

couples showed a consensus concerning reproductive

choices. Self-selection may be an explanation: couples

sharing the same values and attitudes are more likely to

seek genetic testing. A more plausible explanation, how-

ever, is that partners have deliberated on reproductive

issues and made shared decisions outside the counselling

context, conciliating different values and beliefs.

Another factor playing a role in reproductive decisions

was the personal experience with HD in the family. Some

carriers referred to their own painful experiences with the

disease in their parent and felt that they could not put a

child through analogous negative emotions. The experi-

ence with the family disease is a subjective emotional

matter, shaped by several interrelated factors:1,2,30 –32

disease characteristics (eg age at onset), the familial context

(eg patient pre-selection processes) and person character-

istics (eg ego strength). According to the self-regulation

model,32 not only emotional but also cognitive representa-

tions of the disease influence coping and behaviour. An

important element in the cognitive representation of HD is

the belief about potential treatment or cure. In general,

pessimism regarding future medical progress is associated

with the choice to have no children or to have children

with PD/PGD. The prospects regarding therapy or treat-

ment for HD are however unpredictable. Should promising

progress be made in medical technology, then individuals

who refrained from having children or who had PD/PGD

may regret the decisions made.

Adam et al16 showed that the availability of the medical

technology created a pressure to use it. For some couples in

our study, the technological imperative indeed played a

part. Not using the technology would induce feelings of

guilt, irresponsibility and self-blame. These anticipated

feelings confirm the importance of perceptions of respon-

sibility in reproductive decision-making for HD.26 Some

couples, moreover, expressed the feeling that all the

previous suffering would have been in vain should they

not continue to use PD/PGD. This feeling may exponen-

tially grow after repeated failures. The idea that the

eventual birth of a mutation-free child would compensate

for all the previous efforts has compelled some couples to

go on until at least one child was born.

Several other factors may (unconsciously) affect the

decision-making process, such as family dynamics,26,33

opinions and choices of relatives26 and the attitudes of

professionals.34 Elger and Harding34 reported that, despite

strong professional codes of non-directiveness, future

physicians may be somewhat directive in some counselling

situations. This shows the importance of a sustained

attention to discourage unwarranted pressure on repro-

ductive choices and to stimulate non-directive counselling.

This paper focused on decision-making, and not on

quality of life of the participants. We have previously

shown19 that persons who had well-defined reasons for

predictive testing, such as family planning, were signifi-
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cantly less anxious and depressed before as well as 5 years

after predictive testing, compared with persons with

unspecified motives. The clinical practice, moreover,

learned that, with the exception of one person who had

an episode of depressive symptoms after pregnancy

termination, all participants coped reasonably well after

reproductive decision-making. Couples who have children

with a different risk status, however, will be confronted

with difficult situations in the future and this may

endanger quality of life. Four couples had children before

the predictive test and chose to have children who do not

carry the HD mutation after testing, and one couple had

a child who is not a carrier (after a favourable CVS) and

another child who is a carrier (pregnancy continuation

after an unfavourable CVS). In these situations, the

children’s different risk status will complicate the commu-

nication process on HD in the family and may lead to

difficulties in the parent–child or the sib–sib relationship,

undermining the developmental process of the chil-

dren.24,35 The case of the pregnancy continuation after

the positive CVS result, moreover, evokes other delicate

issues, such as the child’s right to make its own decision

about testing as an adult.10 The potential harmful effects

over time highlight the importance of in-depth counsel-

ling on the implications of all possible options, to promote

free, informed decision-making. Although these kinds

of situations are rather exceptional, qualitative research

is needed on their long-term impact on parents and

children’s quality of life.

This study only included persons who had undergone

predictive testing. It is important to realise that, all over

the world, the majority of at-risk persons had no predictive

test. The most commonly reported objections against

predictive testing were concern about the inability to cope

with a high-risk result, the belief that important decisions

do not need to depend on a test result, the lack of a

treatment, concerns about the children and the potential

loss of health insurance.36,37 A study in 50 untested

persons showed that most at-risk couples did not refrain

from having children, although some had less children

than they desired because of the genetic risk.36 The

European study on PD showed that in the period 1993–

1998 prenatal exclusion testing was a significant option:

two-thirds of PD were by direct testing and one-third

by exclusion testing.13 The interest in exclusion PGD

compared with direct PGD was somewhat lower.8 Overall,

large differences between centres and countries exist. It is,

however, clear that a number of couples at risk attach great

importance to excluding carriership in their offspring

along with remaining ignorant about their own carrier

status.

We have no interview data of the couples who did not

participate in the 5-year follow-up study. Their baseline

socio-demographic characteristics did not significantly

differ from the group of participants. It is, however,

possible that other or additional themes have played a

part in their reproductive decision-making process.

Given the broad range of topics covered in the interview,

the qualitative data gathered are rather explorative. Further

in-depth qualitative research focusing on reproductive

decisions should deepen the findings. Especially the

experiences with IVF-PGD for HD need further investiga-

tion, given the relative novelty of this procedure.In

conclusion, it is clear that reproductive decision-making

is a complex process, subject to emotional and uncon-

scious elements. Several factors play a role and some are in

conflict, inducing ambivalence. Given these complexities,

extensive in-depth counselling is needed, preferably by a

counsellor with expertise in genetic testing for HD. The

predictive testing counselling sessions are ideal occasions

to discuss these issues, before as well as after testing: they

offer the participants sufficient time to reflect on the

information given to weigh the pros and cons, taking into

account personal values, beliefs and emotions. Some

couples need considerable time to come to reproductive

decisions. This means that long-term follow-up counsel-

ling is necessary. Counselling should be non-directive and

should aim to enhance personal control and free informed

decision-making. Special attention should be paid to

conflicting values and beliefs and to all kinds of pressure.

This requires considerable time, a personal involvement of

the counsellor and high standards of knowledge and

counselling skills to communicate clearly and sensitively

with the counselees in a safe environment.
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