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Objective To investigate the preference for preimplantation genetic diagnosis 
(PGD) as an alternative to prenatal diagnosis (PND) in a large group of couples 
representing a wide array of genetic disorders. We also investigated the couple's 
familiarity with PGD and presented time trade-off scenarios for PGD versus 
PND, as PGD treatment is regularly accompanied by waiting lists. 

Design Questionnaire study. 
Setting Patient organizations representing genetic disorders. 
Patient(s) A total of 210 couples carrying genetic disorders. 
Main Outcome Measure(s) Preference for PGD or PND and familiarity with 

PGD in carrier couples. 
Result(s) Fifteen organizations representing 38 genetic disorders agreed to 

participate. Nine hundred eighty-three couples responded. In total 210 couples 
were in their reproductive years (women 18–40 years) and had a desire to 
conceive. Ninety couples (42%) had never heard of PGD. After they were 
informed, 127 couples (60%) wanted to have diagnostic testing (PND or PGD) 
performed. Ninety-four (74%) of these couples preferred testing with PGD. 
When no waiting list was used 102 couples (80%) preferred PGD. With a 2-year 
waiting list for PGD, 58 couples (46%) would opt for PGD. 

Conclusion(s) Many carrier couples are unaware of the existence of PGD. 
When informed, most couples prefer PGD more than PND. The preference for 
PGD decreases with longer waiting lists. 

Since its introduction in 1990, preimplantation genetic diagnosis (PGD) has been used as an 
alternative for invasive prenatal diagnosis (PND) to avoid pregnancy termination in couples 
at high risk of transmitting genetic disorders (1). The PGD implies the use of IVF to obtain 
embryos. A single cell of each embryo is aspirated, and its nuclear DNA is assessed for the 
specific genetic disorder. 
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Prenatal diagnosis is widely accessible and is applied in the first trimester of pregnancy. 
This approach rests largely on the acceptability of selective termination of pregnancy, which 
is a stressful and traumatic experience (2), (3), (4) and (5). For a couple, the grief following 
termination of pregnancy for a fetal abnormality can be similar to the grief following 
neonatal death (6). In addition, there is a 0.3%–0.4% risk of procedure-related miscarriage 
after PND (7) and (8). 

Before the introduction of PGD, carriers of genetic disorders had the option of 
childlessness, adoption, gamete donation, termination of pregnancy after a negative PND 
result, or playing “reproductive roulette” (9). 

Preimplantation genetic diagnosis provides couples the chance of an unaffected genetically 
related child without the need to consider pregnancy termination. In practice PGD is not an 
easy solution. There are widely recognized physical and emotional burdens involved in IVF 
such as the complications of IVF treatment itself (i.e., ovarian hyperstimulation syndrome 
and the risks associated with a follicle aspiration) and the increased risk of neonatal 
morbidity and mortality mostly as a result of a twin pregnancy (10), (11) and (12). In 
addition to the risks and complications related to IVF, the access of PGD is currently 
restricted in many countries (13). The clinical pregnancy rate (PR) per ovum pick-up for IVF 
with PGD is on average 22% (14). 

Data on the preference for PGD compared with PND in carrier couples are conflicting. Five 
preference studies investigating the preference of PGD compared with PND reported that 
PGD was slightly more preferred than PND. However, these studies included a limited 
number of couples with a limited amount of genetic disorders (15), (16), (17), (18) and (19). 
On the other hand, one large study showed a 30% preference for PGD. In that study PGD 
was not solely compared with PND but also to adoption, donor insemination, and oocyte 
donation in carrier couples (20). 

Considering the increasing number of PGD cycles performed worldwide (14) we wanted to 
investigate the current preference for PGD as an alternative to PND in a large group of 
couples representing a wide array of genetic disorders. We also investigated the familiarity 
with PGD in these couples and presented time trade-off scenarios, as PGD is regularly 
accompanied by waiting lists. 

MATERIALS AND METHODS 
A self-report questionnaire study was set up as a collaborative study from the Academic 

Medical Center in Amsterdam and a joint patient organization for patients with genetic 
disorders VSOP. The questionnaire was designed by two authors M.T. and J.K. Both have 
experience in designing questionnaire studies (21), (22) and (23). 

Patient organizations representing genetic disorders with a PGD indication (e.g., 
neurofibromatosis, cystic fibrosis, Morbus Huntington) (Table 1) were contacted to 
participate, from January–September 2007, first by e-mail and if the organization did not 
reply it was contacted by telephone. When participation was agreed upon, questionnaires 
were sent to the organization either by mail or electronically. The organization distributed 
the questionnaires by mail to their members or the questionnaire was uploaded on the 
organization's Website where members could retrieve it. The VSOP also posted the 
questionnaire on their Website. It was agreed to send the questionnaire only once, as not to 
burden the couples. 

[TABLE 1] 
The questionnaire included a letter explaining the purpose of the study and information on 

PND and PGD procedures (Addendum 1 contains a translated version of the information 
provided on PND and PGD in the questionnaire). On each questionnaire contact information 
for general inquiries was given. Institutional review board (IRB) approval was not needed 
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because a questionnaire study is not subject to the Dutch “Medical Research Involving 
Human Subjects Act.” 

The questionnaire itself was divided into four categories. The first part of the questionnaire 
collected general data on the subjects including their age, genetic disorder, obstetric history, 
history of termination of an affected pregnancy, and previous experience of PGD or PND. 
The second part of the questionnaire focused on the couple's familiarity with PGD. 

To assess current preference for PGD and PND we were interested in couples who were 
facing the choice of testing at this moment or in the near future. Therefore, in the third part 
of the questionnaire couples were asked whether they wanted to conceive now or in the 
future. If this was answered positively, they were asked whether they were considering a 
diagnostic test and, if so, whether they preferred PGD or PND. Couples were also given 
choice options in case they opted for either PGD or PND. Choice options are presented in 
Table 2. 

[TABLE 2] 
To assess whether a couple's preference was influenced by waiting time, the last part of the 

questionnaire presented different waiting list scenarios, ranging from no waiting list to a 2-
year waiting list. 

RESULTS 

Questionnaires 
Forty-two patient organizations representing various genetic disorders with PGD 

indications were contacted and 15 organizations, representing 38 genetic disorders, agreed to 
participate (Table 1). Reasons for not participating in this survey were as follows: 
organizations were not interested or thought that their members would not be interested, 
organizations did not want to burden their members, had insufficient manpower or time to 
distribute questionnaires, and two organizations were recently disbanded. Of the 15 
participating organizations, 10 distributed the questionnaires by mail to all active members 
and five placed the questionnaires on their Website. In total, these 15 organizations 
distributed 2,692 questionnaires by mail and 953 questionnaires were returned (response rate 
35%). Twenty-six questionnaires were returned after placement on the specific organization's 
Website and an additional four questionnaires were returned from the VSOP website. This 
resulted in a total of 983 questionnaires returned, of which 960 were valid for data 
extraction. 

Baseline Characteristics and Obstetric History 
Of all 960 valid questionnaires returned, 407 couples were in their reproductive years, 

defined as women 18–40 years old. One hundred ninety-seven of these couples did not want 
to conceive for various reasons: their family was complete, scared for a child with a genetic 
disorder, no desire for a child ever, pregnancy is not possible with their specific genetic 
disorder. The 210 couples who did want to conceive represented 28 genetic disorders. 
Baseline characteristics and obstetric history are shown in Table 3. Of these couples, 169 
previous pregnancies were achieved, which resulted in 51 (30%) affected children, 49 (29%) 
unaffected children, and 49 (29%) children who were not yet tested for the genetic disorder. 
Six pregnancies (4%) had been terminated and in 14 cases (8%), pregnancy outcome was not 
filled in by the parents. In 22 cases the couples had chosen genetic tests (5 PGD and 17 
PND) (Table 3). 
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[TABLE 3] 

Familiarity with PGD 
Four hundred ninety-five couples (52%) with a genetic disorder had never heard of PGD. 

When focusing only on couples in their reproductive years (210) with a desire to conceive, 
90 (42%) had never heard of PGD (Table 4). One hundred fifty (71%) couples stated that 
their physician had not informed them about PGD. 

[Table 4] 

Preference for PND/PGD 
One hundred twenty-seven couples (60%) wanted diagnostic testing performed in a future 

pregnancy. The couples who did not want diagnostic testing in a subsequent pregnancy 
stated that any child (with or without a genetic disorder) would be welcome, or that they 
believed that their specific genetic disorder was not severe enough for diagnostic testing or 
gave no comment on the reason why they did not want testing. Ninety-four (74%) of the 
couples who wanted testing preferred PGD as a diagnostic test (Table 1). The majority (51 
couples; 54%) of the couples who preferred PGD more than PND did so because they 
objected to termination of pregnancy (Table 2). The main reason for preferring PND more 
than PGD was that the couple did not want an IVF treatment (Table 4). Other reasons were 
that the couple believed that they did not know enough about PGD to make a decision, low 
PRs, waiting lists, the distance to the center offering PGD, and not wanting embryo testing. 

Time Trade-off 
In a scenario without waiting lists 102 couples (80%) would opt for PGD. However, a 2-

year waiting list for a PGD treatment made the preference for PGD drop to 58 couples (46%) 
(Addendum 2.;Table 5). 

DISCUSSION 
Our study showed a low awareness of PGD in couples with a high risk of transmitting a 

genetic disorder. In the target group, namely couples in their reproductive years and with a 
desire to conceive, 42% had never heard of PGD. This study also showed that when 
informed, 74% of the couples who would opt for testing would prefer PGD more than PND. 
The preference for PGD was influenced by waiting time trade-off; a waiting list of 2 years 
lowered the preference for PGD to 46%. 

This is the first time the familiarity with PGD has been studied in a large number of couples 
with a high risk of transmitting a genetic disorder. Also, the couples included had not been 
approached by a clinic offering diagnostic testing, as in prior studies. Therefore this study 
represents couples from all walks of life and is a good representation of the group as a 
whole, due to the large number and the various indications that were investigated. 

Our study has a number of limitations that may affect the generalizability of the results. 
First, to guarantee anonymity of the patients, the questionnaires were sent to the patient 
organization that distributed the questionnaires themselves, making it difficult to single out 
the target group, namely couples in their reproductive years and with a desire to conceive. 
This explains the large number of questionnaires that could not be used for analysis. Second, 
we do not have information about those who did not participate in the study, thus we cannot 
comment on, or control for, nonresponse bias. Third, of 2,692 questionnaires that were 
distributed, 953 questionnaires were returned by the post office (35% response rate). 
Because follow-up could not be used considering that the patient contact information was 
kept anonymous could explain this low response rate. Another reason for the low response 
rate could be that the couples have no affiliation with the Academic Medical Center in 
Amsterdam or a joint patient organization for patients with genetic disorders (VSOP) and 
therefore did not take the time to return the completed questionnaire. 

In this study the preference for PGD (74%) is higher than reported in existing scientific 
literature, where the reported preferences lies between 30% and 55% (15), (16), (17), (18), 
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(19) and (20). The higher preference for PGD in our study group could be because most 
studies on this topic were performed more than a decade ago, at that time IVF-PGD was not 
as accessible. Also, IVF is an established and accessible treatment, reimbursed by the health 
insurance companies in the Netherlands. Lastly, our study population included couples who 
had not been approached by a clinic offering diagnostic testing, as in prior studies. Therefore 
our study shows a perspective from a possibly different group, namely couples from all 
walks of life with a high risk of conceiving a child with a genetic disorder and therefore it is 
a good representation of the group as a whole. 

This study investigated time trade-off, as in most countries PGD is regularly accompanied 
by waiting lists caused by government restriction and the technical aspects of PGD, whereas 
PND is readily available. Therefore waiting list scenarios for PGD are a part of real life 
decision making and we wanted to investigate the time factor with respect to the preference 
for diagnostic testing. Our results show that indeed the preference of PGD is lowered when 
the waiting list increases to 2 years. 

In couples with a risk of transmitting a genetic disorder, the knowledge of PGD was 
unexpectedly low. An explanation could be the insufficient knowledge or counseling by 
professional caregivers, considering that 71% (150/210) of these couples stated that their 
physicians had not informed them about PGD. 

Although there are a number of limitations of this study, three important results emerge. 
First, 42% of the couples with a high risk of transmitting a genetic disorder, in their 
reproductive years and with a desire to conceive, had not previously heard about PGD. 
Therefore couples carrying genetic disorders should be counseled about both PND and PGD. 
Second, after giving information on the procedures, 74% of all couples at risk of transmitting 
a genetic disease preferred PGD more than PND. This was a higher percentage than was 
assessed a decade ago. Third, the preference for PGD is negatively influenced by waiting list 
scenarios. In view of this high preference, PGD should be readily available. 
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