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Abstract
Purpose The decision to undergo preimplantation genetic testing (PGT) entails a variety of personal and societal variables.
Although PGT technology is widely accepted and used, few studies have queried the motives and concerns of PGT users;
moreover, in-depth qualitative data regarding the PGT experience is scant.
Methods In order to explore and analyze the experience, concerns, expectations, and attitudes toward the PGT technique and its
implications, semi-structured interviews were conducted in a single tertiary medical center with 43 Israeli PGT users for HLA
matching and autosomal dominant, autosomal recessive, and X-linked genetic disorders.
Results The primary considerations in choosing PGT were prevention of birth of a child who would suffer a terminal or chronic
disease as well as abrogation of a familial genetic condition. Religion played a decisive role in accepting PGT as an antenatal
option. Regarding satisfaction with the PGT experience, many interviewees highlighted the need for greater attention to be given
to potential stages of failure throughout the procedure and the need for emotional support.

Our clinical results regarding implantation rate and cumulative live birth rate are 38—40% and 27-30%, respectively.
Conclusion This survey broadens understanding of the specialized needs of women, couples, and minority groups undergoing
PGT and underscores the relevance of counseling services for PGT users.

Keywords Preimplantation genetic testing - PGT users - Reproductive decision-making - Experiences - Qualitative research

Introduction

Recent advances in the field of molecular biology have led to
the discovery of the genetic basis for various conditions.
These developments, coupled with the rise of preimplantation
genetic testing (PGT), first introduced in 1990 [1], have ex-
panded antenatal options for mutation carriers who desire a
biological child not affected by the genetic condition they
carry. Moreover, since PGT obviates the need for pregnancy
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termination (TOP), for some sectors, this is the only relevant
option for prenatal diagnosis (PND) [2, 3]. However, PGT is
not an unencumbered solution. Among the issues are the com-
plexities of the associated in vitro fertilization (IVF) proce-
dure, especially for those with no fertility problems, the risk
for misdiagnosis [4], the possible damage to the embryos fol-
lowing invasive manipulations [5], and several ethical con-
cerns [6]. Thus, the decision to engage in PGT is complex
and invariably is preceded by an intense decision-making
experience.

In the last few years, major terminology changes were
done, and the terms PGD and PGS have now been replaced
with the umbrella term of “preimplantation genetic testing”, or
PGT. PGT now encompasses all types of genetic testing on
embryos. To differentiate the specific types of embryo testing,
PGT is divided into three subtypes, defined as PGT for aneu-
ploidies (PGT-A), PGT for monogenic/single gene defects
(PGT-M), and PGT for chromosomal structural rearrange-
ments (PGT-SR) [7].

Since in Israel, most PGT procedures performed are PGT-
M, our research is focused on PGT-M.
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In a review of the literature pertaining to PGT decision-
making, three core issues were addressed: (1) cognitive ap-
praisals, (2) emotional responses, and (3) moral judgments
[8]. To many, PGT offered a sense of control with feelings
of hope and relief, while acknowledging negative feelings of
uncertainty, complex moral decision-making, stress, and cog-
nitive dissonance [9-11].

Researchers have explored attitudes regarding theoretical
PGT use in various countries and among various religious and
ethnic groups [12-16].

Nonetheless, only scant empirical data have been collected
that focus on the practical aspects of PGT use from people
who have actually undergone PGT [17-23]. These earlier
studies described emotional strain during the PGT journey
[18, 20, 22], employing the term “emotional labor” to describe
the PGT trajectory [19]. However, most of these studies were
conducted more than a decade ago, when the technology of
PGT was less widely acceptable [18] and the financial burden
a major issue [18-20]. Moreover, half of these studies used
self-administered questionnaires [14, 17, 18], and only a few
used in-depth interviews with nine or ten PGT users [20, 22,
23] or at the most 18-21 PGT users [19, 21].

In Israel, the PGT procedure is well accepted by the
medical community and therefore available in eight of the
26 national IVF clinics [24]. Since 2009, PGT is covered
by national health insurance for at-risk couples with no
limit on the number of IVF cycles required to give birth to
two healthy children via PGT [25], and it is provided
regardless of prior history of unassisted child birth(s).
The widespread acceptance of PGT in Israel can be ex-
plained by epidemiological, social, and religious factors.
Importantly, from an epidemiological standpoint, Israel
has a high incidence of recessive genetic disease-
associated mutation carriage among both Jewish and
Arab populations because of founder effects and consan-
guinity [26]. As a result, large-scale (premarital and pre-
natal) screening tests are readily available and used by a
large part of the population [27]. From a social perspec-
tive, in modern Israeli society, new reproductive technol-
ogies are widely accepted [28, 29], and prenatal genetic
testing is quite popular [30]. Finally, PGT is often a pref-
erable option for religious Jews [2, 31] and Muslims [3,
32] because it eliminates the possibility of TOP.

People at risk of transmitting genetic conditions to their
offspring, who face dilemmas concerning their reproductive
options based on the results of genetic testing, are introduced
to PGT procedure early in their genetic counseling sessions.
However, to date, less than optimal attention has been paid to
the genetic counseling given to PGT candidates. Prior re-
search on the needs and preferences of counselees regarding
the process of genetic counseling, in general, has focused on
obtaining information regarding the specific risks and options
of each PGT couple and, to a lesser degree, general
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information pertaining to genetics; yet it has been noted that
more sensitive communication during counseling was consid-
ered very important by a large percentage of counselees [33].
Moreover, prenatal genetic counseling, in several settings,
was found to evoke anxiety and lead to misinterpretation of
risk in some cases [34], whereas in other studies, prenatal
counseling was seen as empowering counselees’ competence
and their ability for self-determination [35].

Some studies underscored that, for many, the couple’s ex-
pectation to successfully achieve pregnancy was beyond that
indicated by clinicians as realistic for PGT procedures [9].
Studies have emphasized the importance of proper communi-
cation by the medical team in order to establish realistic ex-
pectations from the procedure with its many uncertainties and
thus create an increased sense of trust and respect for the
medical authority [18, 19].

The purpose of this study, therefore, is to broaden our
understanding of the decision-making processes of PGT
users using a qualitative, in-depth survey of physical and
emotional experiences in a relatively large cohort of cou-
ples undergoing PGT in a setting where the procedure is
both socially accepted and covered financially by national
health insurance.

Methods
Participants

The study population included women and men who re-
ceived counseling regarding PGT at the PGT unit, Shaare
Zedek Medical Center, Jerusalem, Israel. Other inclusion
criteria for the study were age of at least 18 years and full
comprehension of Hebrew, Arabic, or English. Excluded
from the study were those who performed PGT for non-
medical reason (e.g., social sex selection). In order to
achieve adequate representation of population subgroups
in the study, we used the purposive sampling technique
[36] to ensure study participants representing the follow-
ing broad set of sectors in the Israeli population: Jewish
and Muslim; secular, religious, and ultra-orthodox; high
school graduate and university graduate/post graduate;
geographical residence in central urban locations and pe-
riphery non-urban locations; genetic disease carriers with
disease symptoms (dominant trait) and disease carriers
without disease symptoms (recessive and X-linked trait)
including parents of children requiring human leukocyte
antigen (HLA) matching.

Eligible subjects were first solicited by telephone to partic-
ipate in the study. Persons who agreed to participate signed an
informed consent form and scheduled an interview with the
study coordinator, in the participants’ home or other conve-
nient venue.
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Instrumentation and procedure

Semi-structured, in-depth, face-to face interviews were carried
out after receiving institutional review board (IRB) approval.

Male and female partners were not interviewed together
during the same session; rather, each study participant was
interviewed individually so as to protect the interviewee’s
privacy, avoid influence of one dominant spouse, and allow
for open discussion of sensitive issues.

The interviews lasted 45 min, on average, and were com-
posed of three parts: (1) sociodemographic data such as ge-
netic status of family members, followed by reproductive his-
tory including the usage of prenatal diagnosis in the past; (2)
open-ended questions to explore the interviewee’s knowledge
of different aspects of the PGT process (the risks involved,
potential benefits, the specific disease condition for which
PGT was being conducted, and knowledge of other prenatal
diagnostic options); and (3) the decision-making process lead-
ing to the selection of PGT as the preferred PND method (i.e.,
the type of experts whose counsel was sought, the dynamics
between the couple and other family members, and societal
factors which may have directly/indirectly influenced impor-
tant decisions). Attitudes regarding ethical issues were also
explored in the final section of the interview.

Data preparation and analysis

Almost all interviews were audio-taped and later transcribed
verbatim. Two participants refused audio-taping, and in those
cases notes were taken by the interviewer.

Analysis was informed by the grounded theory approach
[37, 38]. In this inductive approach, theory and conclusions
emerged from the data, rather than from previously identified
theoretical hypotheses. These methodologies were chosen to
fill in existing gaps in our knowledge of PGT, specifically,
from the point of view of PGT users while also contributing
toward an in-depth understanding of the PGT process in cer-
tain cultural and ethnic contexts which have not yet been
extensively explored in the literature. Final interviews did
not reveal new major themes, and thus, saturation of themes
[37] was applied. The quoted portions of the interview repre-
sent typical responses.

Results
Participant information

The PGT Unit database includes only the contact information
of the female partner; therefore, male partners were enrolled
into the study strictly by way of their respective female
partners.

All participants received genetic counseling(s) regarding
their genetic condition prior to the counseling in the PGT unit,
so the counseling before the PGT process did not focus on
description of the genetic condition under consideration and
included mainly discussion regarding options for PND, infor-
mation regarding IVF, ICSI, embryo biopsy, rates of pregnan-
cy, risk of misdiagnosis, and recommendation for confirmato-
ry PGT result testing via amniocentesis. The PGT counseling
is given by one of two practitioners in the unit: a medical
geneticist (head of the PGT unit) or trained genetic counselor.

Of the 34 invited couples, 27 (79%) agreed to participate.
Those who did not participate provided the following reasons:
the male partner or their religious authority (for example, a
local rabbi) did not agree to participation, the interviewees
lacked time for interview, the topic was too difficult to discuss,
or the potential interviewee did not feel that their personal
experiences would add new insight to the study.

The respondents who consented to participate are believed
to represent the entire spectrum of PGT users in our PGT unit.
Moreover, many of the features of the study cohort were sim-
ilar to those who refused to participate in terms of age, ethnic-
ity, geographical location, and referral reason for PGT testing.

Among the 27 couples who agreed to participate in the
study, all females and 17 of their male partners were
interviewed individually. However, one female’s interview
was ineligible for analysis since it did not fully address the
goals of'this study (and therefore, it served as a pre-test). Thus,
our final sample consisted of 43 participants: 26 females
(60%) and 17 males (40%). The participants’ characteristics
are presented in Table 1.

Participants’ genetic and reproductive history

Seventeen interviewees (40%) were carriers of autosomal re-
cessive diseases; fifteen interviewees (35%) had an autosomal
dominant condition or were married to someone with a dom-
inant condition; eight interviewees (19%) were carriers of X-
linked disorders or were married to a carrier; and 3 (7%) in-
terviewees were each parents of a child who needed HLA
matching. Description of the genetic disorders for which par-
ticipating couples performed PGT is detailed in Table 2.

Overall, 20 (76%) couples gave birth to at least one child
through PGT before their interviews. Almost all couples had
complex medical and reproductive histories including at least
one live or dead child who was diagnosed with a genetic
condition, TOP(s) of genetically affected embryos, and/or
multiple PGT cycles. The reproductive history of each couple
is detailed in Table 3.

The PGT procedure—clinical information

In most cases (90%), a single blastomere biopsy was per-
formed on day three (at the 6-8 cell stage) and fresh transfer
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Table 2  Referrals for PGT by inheritance patterns

Table 1 Characteristics of participants at the time of the interview
Characteristics of participants Participants
n=43
n (%)
Sex
Female 26 (60)
Male 17 (40)
Mean age (years) at time of the interview
Female 33.6; SD=5.0;
(range 21-44)
Male 36.6; SD=5.1;

(range 29-50)
Education level

High School 12 (28)

College/university graduate 22 (51)

College/university post graduate 921
Religion

Jewish 37 (86)

Muslim 4(9)

Christian 2(5)
Religiosity (Jewish only n =37)

Secular 15 (41)

Religious/Orthodox 15 (41)

Ultra-Orthodox 7 (19)

SD standard deviation

on day four when applicable. Only a small fraction (10—-15%)
of our embryos were grown to the blastocyst stage (day 5 or
day 6). Frozen embryo transfer was performed in approxi-
mately 10% of cycles. The implantation rate was 38-40%,
and the cumulative live birth rate was 27-30%.

Qualitative findings
The key themes are provided in Table 4.
Considerations and motives in performing PGT

Most of the participants regarded PGT as their only possible
reproductive choice. They did not report indecision regarding
their choice of PGT; less than fourth of the participants men-
tioned PND (chorionic villus sampling (CVS) or amniocente-
sis) as an alternative for preventing their particular genetic
condition. Three participants preferred the option of sponta-
neous pregnancy followed by PND in lieu of PGT. Major
variations of preferences between different population groups
were noticed, mainly according to religion and religious ten-
dency (Fig. 1). One couple decided, after the PGT counseling,
to remain child free, but for all other participants this option
and other reproductive solutions such as adoption or use of
donor gametes were not considered.
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Characteristics of referrals for PGT Couples

n=26

Autosomal Dominant Conditions
Myotonic dystrophy 3
Neuro-fibromatosis type 1 (NF1) 2¢
Achondroplasia
Autosomal dominant polycystic kidney (ADPKD)
Hereditary breast and ovarian cancer (HBOC, BRCA1)
Multiple endocrine neoplasia type 2 (MEN2)

—_ = = =

Pseudohypoparathyroidism
Autosomal recessive conditions
Non syndromic deafness (Connexin 26(GJB2)) 3
Cystic fibrosis 2
Familial dysautonomia 1
Leukodystrophy 1
Severe combined immunodeficiency (SCID) 1
Krabe + Pompe
Tay Sachs + Gaucher 1*
X-linked conditions
Fragile X
Incontinentia pigmenti
X-linked ichthyosis
HLA matching (Human leucocyte antigen)

R o= = N

#In one couple, both partners were diagnosed with Neuro-fibromatosis
type 1° Both partners were double heterozygotes

The primary motivation for performing PGT was preven-
tion of their genetic disorder in future offspring. Therefore, the
decision to undergo PGT was perceived by the couples as the
means to take control over the genetic status of their child as
well as taking control over their reproductive reality:

“...at the end of the day, IVF is about us, and it’s about our
choice and its under our control.. It’s my right to decide when
to use it based on convenience but...I am not sure [ really have
this right, even if it’s for the benefit of my own child.... It’s a
very very thin line between [my own autonomic decision and
that of society] because I think that parents, or couples trying
to get pregnant, see themselves in the moment wishing for a
baby ... They see the here and now [of society] but our own
personal needs as a couple and as individual human beings at
our age may be different...so you have to look beyond it...”
(30-year-old woman, carrier of a GJB2 mutation, causing non
syndromic deafness).

The description/understanding of a life-lived “suffering”
from a genetic disorder was variable. For some, suffering meant
life with a handicap which leads to mockery at the hands of
other children. Others described suffering as knowing through-
out one’s life that he/she is at risk of a handicap, including of a
late-onset disorder; and still, others considered a fertility prob-
lem in their future child as a problem that should be avoided.
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Table 4 Key themes

Table 3 Reproductive history of couples at the time of the interview
Reproductive history at the time of the interview Couples
n=26
n (%)
Fertility problems
No 18(68)
Yes 8(32)
No. of children
0 4(15)
1 8(31)
2 3(12)
3 8(31)
4 2(8)
9 14)
Affected child/deceased child (from the genetic condition)
0 16(62)
Affected 831
Deceased 2%(8)
No. of TOP of affected embryo (from the genetic condition)
0 22(85)
1 1(4)
2 2(8)
3 1(4)
No. of PGT cycles
0 2(8)
1 13(50)
2 2(8)
3 2(8)
4 3(12)
5 1(4)
7 2(8)
12 14)
No. of children born after PGT
0 6(23)
1 14(53)
2 5%(19)
3 1(4)

TOP termination of pregnancy® One of the couples had two children died
from SCID® All couples had twins

Ten interviewees described engaging in PGT as paren-
tal sacrifice made by them to protect the future of their
child:

“...it is not an easy thing to do but you don’t think about
yourself, you think about the child and what he will experi-
ence [if] he is born as an abnormal child...” (40-year-old wom-
an with Myotonic dystrophy).

Interviewees described their fertility history as painful and
challenging in the context of TOP and/or IVF and PGT. These
difficult emotional and physical events were considered
worthwhile if they would result in the birth of healthy children

1) Primary motivation for performing PGT
a) Prevention of genetic disorder in future offspring
(1) Having control over reproductive reality
(2) Prevention of suffering from future child
b) PGT as the responsible step—parental sacrifice
(1) Lack of support from society and state for disabled child
¢) Religious orientation

2) Perceived experience of PGT
a) Positive
(1) PGT as a source of control over genetic history
(2) IVF stages allow awareness for early developmental stages of the
fetus
b) Negative
(1) Emotional distress when facing failures
(2) Lack of accurate information regarding IVF and PGT
(3) Need for emotional support

who would not need to go through the same suffering experi-
ences they had endured:

“I would not want to see my daughter performing fertility
treatments because of a problem I could prevent. You would
do anything for your child, you would give your right arm,
and so going through fertility treatments is less than your right
arm, with all due respect.... We want the best for our child.
We don’t want him to suffer when he doesn’t have to. This is,
in my point of view, the essence of parenthood” (36-year-old
woman, carrier of Fragile X syndrome).

Others also considered the decision to perform PGT not as
a choice but as a responsibility that they have undertaken for
their yet unborn child:

“I think that this is what life is all about.... For your own
child you wouldn’t save any financial or physical effort...
From my point of view as a husband and as a man...there is
no doubt that you have to [perform PGT for the sake of the
child]” (30-year-old man, his spouse is a carrier of BRCAI
gene mutation).

Among participants and their partners, who were car-
riers of AD and XLI conditions, a prominent consider-
ation was application of PGT as a preventative measure
that would stop the transmission of genetic disease to
their children and subsequent generations. Not only did
these interviewees feel obligated to protect their children
from a genetic condition or disease risk but they also were
concerned with their children’s family planning. Given
that a disease-causing allele existed in their family, one
of the main goals of PGT would be to prevent transmis-
sion of that allele:

“... [My husband] has a mother who died [from the
condition] and a sister who is now dead but needed a
kidney transplant. It is obvious to him that he does not
want to continue this chain” (38-year-old woman, her
spouse is diagnosed with Autosomal dominant polycystic
kidney).
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Fig. 1 Preference of PGT/PND
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Several participants explained the motive to use PGT by
imagining the difficulties in the life of a child with an abnor-
mality; these were mostly carriers of autosomal dominant con-
ditions, a distinct group severely scarred by their genetic con-
ditions who were strongly motivated to do whatever they
could to control the risk and prevent the same experience in
their offspring:

“I don’t want to have a child with NF because it is some-
thing you can easily identify on someone else. Why would I
have a child with a blemish that he will carry on himself to
school?” (31-year-old woman with Neurofibromatosis type 1
syndrome)

Several participants emphasized the role of society in mak-
ing life harder for children with an abnormality.

“A child with impairment will not have a normal social
life...He will be different and to be a different child is very
very very complex... I don’t feel this now because I am living
among grown-ups but if [ was a child with these difficulties, |
would definitely be laughed at. Definitely!” (34-year-old
woman with Myotonic dystrophy)

Lack of support from the state establishment was also
mentioned:

“...If, God forbid, something will happen to me or to my
husband, a child with a genetic problem will be a burden on
the state and the state will not take care of him as well as I
would want ...so if you can prevent it from happening alto-
gether, it’s better” (35-year-old woman, carrier of Fragile X
syndrome).

Religious orientation served as a powerful motive for the
use of PGT. Among the participants declaring that they were
religious (Orthodox or ultra-Orthodox), 17 interviewees re-
ported PGT as the only option of PND for their genetic
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condition. They further explained that they would not choose
the PND option because TOP in the case of an affected fetus
would not be applicable for them:

“According to HALACHA [Jewish religious instruction]
after the 10th week [of pregnancy] there is no such thing as
pregnancy termination. There is no way [that I would do
TOP]. Never” (35-year-old female carrier of Familial
dysautonomia).

Perceived experience of PGT

Sixty-nine percent of the participants in this study were fertile
and used IVF solely for the purpose of PGT. The fact of
enduring IVF and its procedures to avoid passing on the ge-
netic condition seemed like a comforting issue for them and
gave them a sense of control, which was missing in their
perceived personal genetic history:

“...If there is no fertility problem so there is no problem at
all...I am OK with it. She [my wife] is OK with it, so the
process should not bother us at all. It is only IVF... but if
we were to have fertility problems then that means that [ am
not OK, [my wife] is not OK and the physiological situation is
wrong and the psychological situation is wrong and every-
thing is influenced negatively... It is like you are damaged
goods. [On the other hand,] in our situation we have control
over the IVF. It is unlike IVF for fertility issues that would
require me to pray every day for a miracle...” (36-year-old
man, spouse of a woman carrier of a Multiple endocrine neo-
plasia type 2 gene mutation).

Some women described the IVF procedure as a positive
and unique experience that they could not have achieved with
spontaneous pregnancy:
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“I would not say that I was privileged but [the IVF staff]
showed us the embryo right from the start, it was exciting.
Who has this privilege? At least I comfort myself'in these very
special things; we also saw our eggs growing in the tube. It’s
interesting” (30-year-old woman with Neurofibromatosis type
1, married to a man with Neurofibromatosis type 1).

Participants report tremendous emotional distress when
things go wrong during the treatment cycles:

“We started the treatment and they collected seven eggs
from me and nothing came out of'it... Wow ...that was diffi-
cult... very difficult. After all the anticipation and time
invested, [and nothing to show for it]? And after all the pain
that I went through, I cried and I cried...there was not one
[healthy embryo]! And the ones that were normal didn’t de-
velop [in culture]... I cried and cried and cried and cried” (43-
year-old woman with Achondroplasia).

Several participants stressed that the deep disappointment
they felt after an IVF cycle with no embryos to return was due
to not being ready for failure at that particular stage of the
procedure. Lack of accurate information regarding possible
consequences of IVF and PGT testing in advance was men-
tioned as a major source of stress and led to a perceived feeling
of lost control (which they had felt previously regarding IVF)
and to mistrust of the medical team:

“The hardest thing for me was the cycle in which there was
no [embryo] to transfer, because you take into account that a
transferred embryo might not implant, but you can’t imagine a
cycle would go by without a single embryo to transfer. I think
it is something worth mentioning to people [in advance of the
PGT process] that it can happen because we didn’t have it in
mind at all. .. ...that was my hardest ordeal in the process”
(31-year-old woman carrier of Cystic fibrosis).

While some PGT users do not share their PGT experience
with family and friends, others were much more communica-
tive about it. Several subjects felt lonely in the experience and
looked for emotional and practical support:

“I never met people who went through PGT. I think it is very
very important to create some network of all PGT parents, from
the first one until today, whoever is interested, and to keep us
posted...” (39-year-old woman carrier of X-linked Ichthiosis).

Some interviewees stated that they would have liked to seek
advice from care professionals such as a social worker or psy-
chologist within the context of the IVF Unit. Others suggested
that a woman performing PGT should have another woman
with PGT experience involved in the process as a coach to help
her understand how things work. Still other women viewed the
internet as the most appropriate medium for support.

Ethical considerations regarding PGT
A wide range of ethical issues was discussed during the inter-

views. The acceptable applications of PGT have been reported
elsewhere by us [39].

Most interviewees did not report difficulties with moral
questions regarding the different aspects of PGT for them-
selves, the embryo, and society at large: ethical considerations
did not influence their decision-making at all. These inter-
viewees did not consider the selection of embryos by PGT
as an ethical problem and when asked about this notion they
explained their moral approach toward the procedure with
arguments to justify their beliefs:

“I don’t see PGT as a problematic intervention. You are
only taking some subset of possibilities which are derived
from a particular couple’s embryos....[However, if you], add
some external factor or try to manipulate [the embryos] in
order to create ...the best of everything, then it starts to be-
come problematic [ethically], I think (36-year-old man, car-
rier of Cystic fibrosis).

Disposal of embryos was also not seen as morally problem-
atic: the early developmental stage in which the PGT selection
takes place was the main justification for this attitude:

“It’s not that we are sorting healthy, happy, chubby fetuses
with toes and fingers and we tell them ‘OK, you are not fine’.
It’s not like stories from China, where one gives’ birth to a
baby girl and then throws her in the garbage somewhere. ... I
think that there is no question of life when it’s at the eight cell
stage” (30-year-old woman, carrier of a GJB2 mutation caus-
ing non syndromic deafness).

Most participants do not report any concerns regarding
frozen embryos left over from the IVF process. Only two
participants described strong emotions of care and devotion
toward the embryos, one of these was Jewish and the other
was Christian:

“...There are a few (frozen embryos) left and this scares me
a lot...I feel like I left something behind ....For me it’s like
they are children ...” (32-year-old woman, carrier of severe
combined immune deficiency).

Discussion

This study presents, for the first time to our knowledge, an in-
depth qualitative analysis of a large sample of PGT users
regarding their decision-making considerations and their ex-
periences during the PGT process using an interview platform.
The primary motivators to undergo PGT firstly devolved upon
the clinical and psychological impact of the disease on a child
affected by a disease with which most of the interviewees
already had some experience, and secondly, to abrogate trans-
mission of disease alleles to another generation. Devotion to
religious doctrines proscribing termination of pregnancies
plays a crucial role in accepting PGT as a feasible alternative.
Despite genetic counseling that also outlines realistic expec-
tations of a successful pregnancy with PGT, many inter-
viewees noted the emotional/psychological distress when their
personal expectations were not realized. Various modes of
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coping, support, and sharing of experiences were reported that
helped mitigate the stress and disappointment. Generally, eth-
ical issues were of less concern among these interviewees.

Previous studies with potential and actual PGT users found
high acceptance levels of the PGT procedure with the primary
reason for undergoing PGT being avoidance of suffering in
future child(ren) [8, 11, 18, 19]. The results obtained in this
study confirm these previous findings. Nevertheless, our par-
ticipants also expressed their deep concern for family planning
issues of the next generation and the desire to eliminate dis-
case alleles from their lineage. Unexpectedly, among these
interviewees, the difficulties of being a parent to a sick child
were not raised. Hypothetically, one might ascribe this to a
moral standard that lauds parents who sacrifice for their child
rather than parents who think more selfishly. This notion is
reinforced by the narrative of “parental sacrifice” which
emerged from several descriptions in our interviews regarding
the reproductive journey and PGT in particular.

Religiosity of PGT candidates has been mentioned in the
literature as a factor that might reduce interest in PGT because
it raises concerns regarding embryo status [10]. The present
survey points to an apposed conclusion, as participants who
were religious considered PGT to be the only possible option
for a biological family. Prior research on this subject involved
mostly Catholic and Christian subjects [18, 20] unlike the
mostly Jewish and Muslim participants in the current study.
Taken together, this may explain the discrepancy between the
results of this study relative to previous studies given that
Jewish and Muslim religious laws are considered to be more
permissive for PGT intervention [3, 31] than Catholic/
Christian scriptures [40]. As mentioned among our cohort,
only one Jewish and one Christian interviewees were con-
cerned with the fate of the unused frozen embryos.

The immense stress and disappointment many participants
felt because of failure of conception at some stage of the PGT
process has been reported before and has been attributed to the
exaggerated hope of conception in otherwise fertile women
[10]. Another reason for the high degree of stress and disap-
pointment might be that PGT users assume that they are in
control of the process. Hence, when things do not work out as
planned, distress levels are high because a failed plan may be
misconstrued as loss of control over family planning in
general.

As opposed to other studies in which the moral/ethical
aspects along the entire PGT journey were at the fore (e.g.,
interfering with a natural process; selecting embryos;
destroying affected embryos; disposal of frozen embryos)
[19, 41], most of our participants did appear not to wrestle
with these issues: possibly the positive emphasis on families
in the Israeli cultural context, for all ethnicities, offsets the
dilemma and/or it has been dealt with by prioritizing having
a biological child. While public debate regarding ethical con-
siderations in assisted reproductive techniques (ART) in
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general and embryos’ status in particular hardly exist in
Israel [28, 42], an intensive pro-reproductive cultural agenda
[43] alongside the “quest for the perfect baby/babies” [44] is
ascendant.

To our knowledge, this is the first study presenting a
qualitative analysis of interviews of a large sample of
PGT users in a permissive medical, cultural, religious set-
ting that facilitates the use of PGT for those interested in
it. One of the main strengths of our study was the diver-
sity of the cohort which was composed of virtually all
sectors of the Israeli population with diverse genetic con-
ditions and at various points in the PGT journey.
Moreover, this survey is the first of large cohorts of both
Jewish and Muslim PGT users who are apparently avidly
committed to PGT because of inherited genetic diseases
[31] but whose reproductive motives for PGT and person-
al experiences have not been characterized.

Our clinical results regarding implantation rate and cumu-
lative live birth rate (38—40% and 27-30%, respectively) are
similar with ESHRE data collection [45].

Study limitations

The limitations of this study include a possible recall bias of
motives and perceived experience due to different stages of
participants in the PGT trajectory and a potential biased ascer-
tainment toward those who coped best with the PGT processes
and therefore agreed to be interviewed.

Since qualitative studies are inherently smaller in size, we
felt that we needed a larger sample which would enable more
expanded analysis options and thus more comprehensive un-
derstanding of this topic. In order to achieve these goals, we
developed a detailed questionnaire, based on the themes that
emerged from the interviews. The questionnaires, their analy-
sis, and results are presented elsewhere (Zuckerman et al. un-
der review). Finally, the Israeli context of our subjects, in
which PGT is largely accepted, with minimal ethical consid-
erations and covered by health insurance may not represent
the attitudes of PGT candidates from other countries, which
have different regulations, health system, and moral stance
toward PGT.

Conclusion

Since there is growing demand for PGT worldwide, the group
of PGT users will inevitably increase. Therefore, it is impor-
tant to address imperfect features of the PGT experience
where possible, to strengthen positive experiences while mod-
ifying problematic features which serve as sources of distress.

Among members in the clinical PGT setting, attention
should be given to feelings of disappointment and consequent
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frustration during common “bumps in the road”. Fully in-
formed genetic counseling, multidisciplinary professional
support, and improved communication between PGT users
themselves and medical staff are required to improve the
PGT experience. Further research regarding PGT experiences
in different settings both in PGT centers across Israel and
elsewhere is needed as well.
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