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Abstract
Purpose We explored and compared perspectives of reproductive endocrinology and infertility specialists (REIs) and in vitro 
fertilization (IVF) patients regarding polygenic embryo screening (PES), a new type of preimplantation screening that esti-
mates the genetic chances of developing polygenic conditions and traits in the future.
Methods Qualitative thematic analysis of semi-structured interviews with US-based REIs and IVF patients.
Results Clinicians and patients often held favorable views of screening embryos for physical or psychiatric conditions, 
though clinicians tended to temper their positive attitudes with specific caveats. Clinicians also expressed negative views 
about screening embryos for traits more frequently than patients, who generally held more positive views. Most clinicians 
were either unwilling to discuss or offer PES to patients or were willing to do so only under certain circumstances, while 
many patients expressed interest in PES. Both stakeholder groups envisioned multiple potential benefits or uses of PES and 
raised multiple potential, interrelated concerns about PES.
Conclusion A gap exists between clinician and patient attitudes toward PES; clinicians generally maintained reservations 
about such screening and patients indicated interest in it. Clinicians and patients sometimes imagined using PES to prepare 
for the birth of a predisposed or “affected” individual—a rationale that is often associated with prenatal testing. Many clini-
cians and patients held different attitudes depending on what is specifically screened, despite the sometimes blurry distinc-
tion between conditions and traits. Considerations raised by clinicians and patients may help guide professional societies in 
developing guidelines to navigate the uncertain terrain of PES.
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Introduction

Polygenic embryo screening (PES), also known as preim-
plantation genetic testing for polygenic diseases (PGT-P), 
differs from preimplantation genetic testing for aneuploidies 
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(PGT-A) or monogenic conditions (PGT-M) in meaningful 
ways.1 Compared to PGT-A and PGT-M, PES has the capac-
ity to screen for physical and psychiatric health conditions 
(e.g., diabetes, depression) as well as physical and cognitive 
traits (e.g., height, intelligence) [1]. However, PES relies on 
inherently probabilistic polygenic risk scores, which are not 
yet standardized [2] and have limited portability to individu-
als of non-European ancestry [3]. Further, PES may have 
limited utility in the selection of traits [4], while the poten-
tial utility for reducing the risk of disease is more complex 
[5–7].

PES is currently available in the USA and other coun-
tries that do not regulate what kind of genetic testing may 
be conducted on embryos [8]. Though a few professional 
organizations currently oppose the use of PES [9–12], 
uptake of PES will be determined largely by how clinicians, 
IVF patients, and the public view its potential utility, costs, 
and harms—at both individual and societal levels. To under-
stand the potential future trajectory of PES, elaborate on the 
full range of considerations, both for and against the use of 
PES, and inform relevant guidelines that may be developed 
by professional societies, this qualitative study is the first to 
investigate the perspectives of US-based reproductive endo-
crinology and infertility specialists (REIs) and IVF patients 
regarding this new type of embryo screening.

Methods

Our multidisciplinary team (bioethicists, social scientists, 
and statistical geneticists) developed interview guides 
based on a literature review of PES, including its utility 
and ethical concerns. Interview questions investigated 
interests in, potential uses, and concerns about PES (see 
Supplementary Materials 1 and 2). We piloted the inter-
view guides with two clinicians and two patients and no 
substantive changes were necessary. Interviews included 
an explanation of PES with visualizations of mock embryo 
reports based on published examples from a commercial 
lab [13]. We intentionally mimicked the types of infor-
mation that patients would receive to solicit stakeholders’ 
attitudes and forecast the technology’s potential trajectory. 
Participants self-reported demographic information, data 
collection that is required by our funders.

This study was approved by the Baylor College of Medi-
cine Institutional Review Board (IRB), protocol H-49262, 

with a waiver of written documentation of consent. All par-
ticipants provided verbal consent and received a US$50 gift 
card. All semi-structured individual interviews, conducted 
over internet-secured video calls, were audio-recorded and 
professionally transcribed.

Recruitment

Between January and December 2022, we recruited clini-
cians and patients via convenience, random, and snowball 
sampling until we assessed that we reached “saturation"—
the point at which subsequent data collection no longer gen-
erated novel insights [14].

Clinician participants were US-based practicing REIs. 
For convenience sampling, we invited clinician acquaint-
ances known to the research team. For random sampling, we 
conducted a search of US-based members of the Society for 
Reproductive Endocrinology and Infertility (SREI) [https:// 
www. socrei. org/ secti ondir ectory] which resulted in a list of 
776 individuals. We used a random number generator to 
target 250 clinicians and made up to three attempts to invite 
them to participate.

Patient participants had to be currently undergoing IVF 
or had done so within the last 5 years. As part of conveni-
ence sampling, we invited IVF patient acquaintances known 
to the research team. To obtain a random sample of IVF 
patients, we collated a list of 453 fertility clinics across the 
USA from a public fertility services webpage, which is no 
longer active [https:// cofer tility. com/ get- to- know- us/], and 
invited them to post a flyer in their clinics. These flyers gave 
interested patients instructions for contacting the study team. 
Five fertility clinics posted the flyer (two each in the West 
and South, and one in the Midwest).

Analysis

Using thematic analysis [15], we developed a codebook 
based on deductive themes driven by the interview ques-
tions and unanticipated themes generated inductively 
from the interview data. Using Dedoose, a qualitative 
analysis program, at least two team members indepen-
dently coded each transcript. Subsequently, one team 
member abstracted subthemes from coded excerpts, with 
a second team member reviewing the abstractions to con-
firm or discuss and reconcile subthemes [16]. Because 
concerns were numerous and clustered, we grouped them 
thematically according to a third level of abstraction [16]. 
Finally, for each code, one team member developed a 
memo, highlighting key subthemes and exemplary quotes, 
and a second team member reviewed it for accuracy and 
comprehensiveness.

1  While we recognize that the socio-ethical implications of this tech-
nology are similar to those of other types of preimplantation genetic 
tests, our use of the acronym PES (vs. PGT-P) highlights its clinical 
and technical differences from other types of preimplantation genetic 
tests.

https://www.socrei.org/sectiondirectory
https://www.socrei.org/sectiondirectory
https://cofertility.com/get-to-know-us/
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Manuscript development followed Standards for Report-
ing Qualitative Research [17].

Results

See Fig.  1 for recruitment details. In total, 27 of 235 
invited REIs agreed to be interviewed, resulting in an 
enrollment rate of 11%. Because of our passive approach 
(i.e., clinic flyers) for patient recruitment, we are unable 
to report an enrollment rate for patients.

Theoretical saturation was reached by interviewing 27 
clinicians and 26 patients. Interviews lasted between 29 
and 86 minutes, with an average of 52 minutes for clini-
cians and 54 minutes for patients. Our sample of mostly 
White or European-American clinicians was situated 
across all US regions, working in various practice types, 
and had a range of 3–40 years of REI experience, with 
a mean of 21.4 years. Patients were well-educated and 
wealthy, and most self-identified as female and White or 
European-American. Many had used or were planning to 
use preimplantation genetic testing. (For additional demo-
graphic details, see Tables 1 and 2.)

The following thematic findings are grouped according to 
the main topics explored in our interview guides (see Sup-
plementary Materials 1 and 2).

Attitudes about screening for conditions and/
or traits

Clinicians and patients often held positive attitudes about 
screening embryos for physical and psychiatric conditions. 
However, clinicians tended to temper their positive attitudes 
with specific caveats, such as limiting embryo screening to 
conditions that are in one’s family history and/or considered 
severe. One clinician stipulated, “If there are specific genes 
or clusters of genes that are highly predictive of a severe, 
life-threatening disease like breast cancer or other cancers, 
or families of cancers, I think that that would be reasonable 
[to screen for in embryos]” (C14).

A minority of clinicians and patients opposed or felt 
ambivalent about screening for various conditions because 
of their variable severity, most often discussed with respect 
to psychiatric conditions (e.g., depression), or concern over 
how such information would be applied (e.g., discomfort 
with using it for selection). One such clinician explained,

“I think there are certain people who‘ve been so 
impacted by [psychiatric conditions], and this is some-
thing I’ve had patients, like autism and schizophrenia 
or severe mental health disorders are two things that 
I’ve had patients ask me more about because I think 

it’s really affected their... Whether it was a close family 
member or friend that they saw suffer, and they really 
want to avoid that. But then it’s a fine line because 
where does it become discriminatory almost?” (C17)

In contrast, screening embryos for traits generated greater 
variation of opinion. Clinicians expressed negative views 
about screening for traits more often than patients, who 
generally held more positive views. A minority of both sets 
of stakeholders were ambivalent about various traits. Intel-
ligence was the most contentious trait; most clinicians who 
mentioned intelligence were against such screening, whereas 
most patients who mentioned it favored its screening.

Opposition to screening embryos for traits was largely 
due to the belief that it is trivial, irrelevant to health or well-
being, and/or beyond the role of medical professionals, as 
well as discomfort with using such information for embryo 
selection. For instance, one clinician said, “I don’t think 
[screening embryos for physical traits like height or hair 
color is] really what I want to be doing as a medical profes-
sional in reproductive endocrinology, and it doesn’t really 
have a role” (C3).

Reasons for favoring screening for traits were largely 
based on respect for patients’ reproductive autonomy, even 
when some patients reported they were not interested in 
doing so themselves. As one patient put it, “I mean, I don’t 
want to tell people you shouldn’t do that, because if I had 
the option, I might” (P2).

Some clinicians and patients’ responses, however, sug-
gested that the distinction between conditions and traits can 
be blurry. They occasionally mentioned obesity or achon-
droplasia when discussing screening for physical traits, and 
autism, Down syndrome, or learning disabilities when dis-
cussing screening for intelligence. For example, in explain-
ing her stance on embryo screening, one clinician explained,

“Unless there was some genetic reason to suspect for, 
for example, like achondroplasia or something, I would 
prefer not to check [embryos] for height, and certainly 
not color of eyes and hair. Intellectual ability maybe a 
little bit because I don’t know how you separate things 
like autism on a spectrum, Asperger’s, et cetera. So 
intellectual ability maybe, but the others I have a hard 
time.” (C24)

Clinician reluctance to offer or discuss PES

Most clinicians were either unwilling to discuss or offer 
PES at this time or were willing to do so only under certain 
circumstances, most often if the topic was patient-initiated 
or PES was part of a research study. One clinician said, “I 
think [PES] is not mainstream medicine right now, so I 
think it’s very much on the research level. So I would not be 
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Fig. 1  Recruitment flow chart
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comfortable offering it as a clinical service. It seems like it 
still would be under a research protocol” (C27).

Some clinicians were willing to discuss or offer PES 
depending on the patient (e.g., those who, from the clini-
cian’s perspective, were statistically savvy or had a compel-
ling personal or family history of a polygenic condition), 
characteristics of the condition (e.g., untreatable), or exter-
nal circumstances (e.g., more time for counseling; regulatory 
approval).

Only a few clinicians were unconditionally willing to 
offer or discuss PES with patients at this time. One such 
clinician shared, “I think [PES] would be important infor-
mation for [patients] to [know]. [… C]an they then take 
proactive steps to minimize the risk with lifestyle changes 
and controlling their nutrition and exercise and whatever?” 
(C24).

Patient interest in PES

Despite clinicians’ hesitancy to offer or discuss PES, all 27 
thought that at least some patients would be interested in 
such screening. Indeed, many patients expressed interest in 
PES during interviews. One patient said,

“We knew IVF was going to be our way to go and if 
there [are] tests available, which there is, to minimize 
health complications for myself, for the baby as well 
as throughout its lifetime, then more information to me 
is good information. I can opt to decide which embryo 
is best depending on the information that I have that 
science allows today.” (P25)

A few patients were interested in PES depending on vari-
ous factors, such as financial costs or family history. One 
such patient said, “I think if it’s not crazy expensive and 
it doesn’t hurt the embryo any more than just the regular 
biopsy or the biopsy I already did, then I think it’s fine to get 
this information” (P14).

Additionally, several patients maintained mixed feelings 
of interest (particularly for conditions they perceived as 
serious), tempered with multiple concerns (e.g., negative 
effects on parenting, the potential for information overload, 
and boundaries around acceptable uses of PES). One such 
conflicted patient shared,

“There’s days that I debate with myself with whether 
or not I’d want a test to see if the little girl would 
have endometriosis, because it is so painful and I 
wouldn’t want her to go through that, but then I’m 
also like, by the time think she’s an adult, maybe 
we’ll actually have a treatment that’s okay. I’m like, 
I don’t want to necessarily make decisions like that, 

but also it’s yeah. It’s one of those ones I go back 
and forth on for that specifically, but then like other 
ones, if there’s a for sure chance that the kid is going 
to be severely, mentally handicapped and they won’t 
have necessarily a good quality of life, then I poten-
tially want to see if there’s a way that we can see 
that. Otherwise, probably not just because what are 
you going to do? What are you going to do with that 
knowledge?” (P3)

Two patients indicated they had no interest in PES, 
feeling it was too much information or irrelevant to their 
embryo selection.

Potential uses of PES information

Though many clinicians perceived PES as potentially ben-
eficial or useful for patients, some clinicians did not men-
tion any potential benefits or uses of PES or said it was not 
beneficial or useful. In contrast, all 26 patients perceived 
PES as potentially beneficial or useful for themselves and/
or other patients.

Clinicians and patients who envisioned potential ben-
efits of PES often mentioned multiple uses, including 
selection and/or prioritization of certain embryos, receipt 
of more information about one’s embryo(s), preparation 
for the birth of a predisposed or “affected” child, informed 
reproductive decision-making (i.e., using PES information 
to select embryos versus prepare for the birth of a certain 
child), reassurance of an embryo(s)’ lack of predisposi-
tion to certain conditions, satisfaction of curiosity, and 
scientific advancement when conducted for research. Cli-
nicians and patients often portrayed embryo selection and 
prioritization as a means to (a) having a healthy (geneti-
cally related) child, (b) focusing on the “best” embryo, 
(c) minimizing or preventing a future individual’s risk 
of developing a health condition, and/or (d) improving 
society by reducing disease and/or creating “productive” 
members of society. As one patient explained, “I would 
want to screen for anything because picking the embryo 
that has the least predispositions is going to give that child 
the best chance of a healthy life” (P17).

Furthermore, clinicians and patients considered selec-
tion and prioritization most relevant in cases of multiple 
available embryos and/or predisposition for a condition(s) 
that was perceived as severe, often in terms of repeated or 
high morbidity, high/early mortality, compromising qual-
ity of life, lack of treatment, early onset, and/or affecting 
others. In contrast, clinicians and patients considered prep-
aration most relevant in cases of few available embryos, 
regardless of perceived condition severity. Some clinicians 
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and patients consider a family history of a condition(s) to 
be either a reason or prerequisite for PES benefit or utility, 
especially in terms of justifying selection against certain 
embryos or preparation for the birth of a child with spe-
cific genetic predispositions.

Potential concerns about PES

All 27 clinicians and 26 patients raised multiple potential, 
interrelated concerns about PES during the interview. Each 
set of thematically grouped concerns is listed in descending 
order of frequency across the entire sample of clinicians 
and patients. Notably, concerns over social harms were most 
numerous and frequent.

Social harms

The most common concern among all participants was the 
potential for different types of “biases.” Most often, this 
concern was in relation to embryo selection based on traits. 
For example, one patient shared, “I guess my only concern 
[about screening for traits] would be that it would be super-
ficial things would affect the way that I transfer the embryo 
because then, I’m just being maybe superficial or these 
things aren’t like super [important]…” (P8). Some clinicians 
and patients alluded to or specifically raised concerns about 
eugenics and political or subversive agendas, often referenc-
ing Nazi Germany, blue-eyed blonde Aryans, or the creation 

of a “master race.” These clinicians and patients worried that 
eugenic practices of selection following PES may (further) 
divide society or reduce human diversity. Additionally, some 
clinicians and patients raised concerns over bias inherent in 
the screening’s metrics (e.g., racial disparities in genome-
wide association studies) or the concept of measuring intelli-
gence. Furthermore, a few patients and one clinician worried 
about potential physician bias in offering or counseling for 
PES; for example, offering it only to some patients or having 
personal perceptions influence how they counsel patients.

A common yet less frequent concern among clinicians 
and patients was the potential for loss of perspective as to 
what was important in life and/or IVF (e.g., valuing diversity 
and/or life itself, achieving pregnancy and live birth). Most 
of these concerns were made with respect to screening for 
traits, which was often considered trivial. As one patient 
said, “[… T]hose types of things just feel like it has nothing 
to do with [the embryo] surviving in your womb. So why 
even go there?” (P21).

Another common yet less frequent concern among clini-
cians and patients was the economic aspects of PES. This 
concern was portrayed most often in terms of its added 
expense—which ultimately leads to unequal access to the 
technology—but also how the opportunity for profit drives 
its development. One clinician proclaimed, “This is all 
profit-driven. It’s not driven by any kind of science or good 
medicine or anything else” (C22).

Table 1  Clinician demographics

* Respondents could report more than one category

Demographics Counts % of N = 27

Gender Female 12 44.4%
Male 15 55.6%

Hispanic/Latino Yes 1 3.7%
No 26 96.3%

Race* American Indian, Native American, or 
Alaska Native

0 0.0%

Asian 5 18.5%
Black or African American 0 0.0%
Native Hawaiian or Pacific Islander 0 0.0%
White or European American 20 74.1%
Other 6 22.2%

Region Northeast 6 22.2%
Midwest 6 22.2%
South 9 33.3%
West 5 18.5%
Other 1 3.7%

Current type of practice Academic 8 29.6%
Military 1 3.7%
Privademic 5 18.5%
Private 13 48.1%
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Some clinicians and patients were worried that knowl-
edge about a selected embryo’s chances of developing a 
health condition or trait may negatively affect the par-
ent–child relationship. Such negative effects may be due 
to resulting children either not living up to parental expec-
tations or being treated as patients-in-waiting. One clini-
cian said, “[…] I think that’s just dangerous to tell people 
what’s going to happen in the future when often it won’t 
happen, no matter how accurate it is. And then they’re 

going to be disappointed as parents or just have challenges 
already with their kids” (C7).

Finally, some participants raised concerns about PES’s 
consumerist aspects (e.g., designing babies; direct-to-
consumer marketing) and the potential for PES to serve 
as a means for enhancement, in terms of creating “super” 
or “superior” people.

Table 2  Patient demographics

* Respondents could report more than one category

Demographics Counts % of N = 26

Gender Female 24 92.3%
Male 2 7.7%

Hispanic/Latino Yes 4 15.4%
No 22 84.6%

Race* American Indian, Native American, 
or Alaska Native

0 0.0%

Asian 7 26.9%
Black or African American 0 0.0%
Native Hawaiian or Pacific Islander 0 0.0%
White or European American 18 69.2%
Other 7 26.9%

Region Northeast 3 11.5%
Midwest 3 11.5%
South 6 23.1%
West 14 53.8%
Other 0 0.0%

Highest level of education Associate’s degree 2 7.7%
Bachelor’s degree 5 19.2%
Professional degree (JD) 2 7.7%
Master’s degree 14 53.8%
Doctorate degree 3 11.5%

Annual household income before taxes 75,000–$99,999 3 11.5%
100,000–$149,999 7 26.9%
$150,000 or more 16 61.5%

Number of IVF attempts 1 14 53.8%
2 11 42.3%
3 or more 1 3.8%

PGT experience Used 17 65.4%
Planning to use 4 15.4%
Unsure whether to use 1 3.8%
None and not planning to use 4 15.4%

Current number of children 0 15 57.7%
1 5 19.2%
2 or more 6 23.1%

Completed family planning Yes 4 15.4%
No 22 84.6%
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Individual harms

A common concern among clinicians and patients was the 
potential to harm IVF patients either psychologically or 
physically. Psychological harm was framed in terms of con-
fusion, stress, or anxiety over PES information and what to 
do with it; disappointment if expectations are not met; and/
or exploitation by companies offering PES. A few clinicians 
worried about PES’s potential to physically harm patients 
in cases when they electively seek to undergo IVF, with 
its associated risks, just to use PES, or undergo additional 
cycles of IVF to create or maximize embryo options. Such 
cases were portrayed as excessive. For instance, one clini-
cian said,

“Then, there’s going to be the person who’s just like, 
‘Well, I want as perfect of a child as possible. Can 
we do all these things?’ And those patients often are 
unrealistic because they’re not infertile and don’t ... It’s 
hard. Am I putting them more at risk by putting them 
through this?” (C17)

Several patients, and even more clinicians, raised con-
cerns about the potential for PES to limit or even eliminate 
embryos that patients perceive as acceptable for transfer. 
This concern reflected the use of PES for embryo selection 
in an IVF context where embryo availability is already lim-
ited. One patient shared,

“For myself, I just, I feel like there’s so much you 
could diagnose and if you diagnose everything, you’re 
not going to end up with [an] embryo that you want 
because you’re just going to find something wrong 
with every, every one. So I know that I don’t want to 
restrict myself from having a family because we can 
identify it, because we can identify everything.” (P19)

Clinical and technical aspects

A common concern among clinicians and patients was over 
the uncertain or probabilistic nature of PES. Clinicians par-
ticularly worried that this would complicate counseling, 
especially amid time constraints, and/or lead to excessive 
IVF in pursuit of the “perfect” embryo. A few clinicians 
were unsure how to counsel patients about PES and worried 
about the lack of data and professional guidance on how to 
do so. One clinician remarked, “[… W]e don’t know if that 
embryo that scores high will have a severe case, a mild case, 
a treatable case. We don’t know. I don’t know how I would 
counsel a patient effectively for that” (C11).

Clinicians’ most common concern, which several patients 
also shared, was a lack of data, usually with respect to the 
predictive value or generalizability of PES, because not 

enough research (e.g., long-term, prospective studies) has 
been conducted to support its clinical use. One clinician 
explained, “If you’re testing it embryonic stage, obviously, 
that has not been done to then follow out through a lifetime 
to see how it actually plays out. I guess I'm just not as con-
vinced that these polygenic scores are that accurate” (C2). 
Some clinicians and patients were concerned specifically 
about a lack of data regarding antagonistic pleiotropy (i.e., 
genetic variants that lead to multiple phenotypes affecting 
evolutionary fitness in opposite ways) and/or more generally 
about the imperfect state of knowledge regarding genetics, 
human development, and health effects of IVF conception.

Some participants noted the multifactorial nature (i.e., 
interactions among genes, environment, and lifestyle) of 
polygenic conditions and traits as challenging the utility of 
PES for embryo selection. Often, this concern was made in 
association with screening embryos for cognitive traits (e.g., 
intelligence) and/or psychiatric conditions. As one patient 
explained, “It’s still just a percentage. It’s still a risk thing. 
There’s still so many other things that can go into whether or 
not they’ll actually have that condition […]” (P3).

Some participants voiced general concerns about the 
potential of preimplantation genetic screening to physi-
cally harm the embryo(s). This was particularly acute for 
patients who experienced difficulties conceiving or those 
who ardently valued embryos’ potential for life.

Values and virtues

The concern of PES potentially leading to excessive or 
unethical embryo discard was common among clinicians but 
less so among patients. Most clinicians and patients with 
this concern specifically worried about discarding embryos 
characterized as “healthy,” “normal,” “fine,” or “viable.” 
Some clinicians and a few patients were concerned about 
discard resulting from a strive for perfectionism, which may 
lead patients to undergo excessive rounds of IVF. One cli-
nician shared, “I would never want, and this is important, 
for somebody to refuse to take that embryo because of this 
theoretical risk. That, to me, would be ethically inappropri-
ate. So I would have a very difficult time of participating in 
that activity” (C20).

Only a few clinicians but more patients felt PES repre-
sented a lack of humility in terms of accepting limitations to 
human control and/or knowledge. Though this concern was 
most often made with respect to screening (and selection) 
for traits, it was sometimes made regarding PES in general 
or screening for (and selection against) health conditions. 
One patient commented, “Man, science is crazy. I’m like, 
‘Should we even know this information?’” (P23).
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Parameters and governance

A rather common concern among clinicians, but not as 
much for patients, was difficulty in setting limits as to what 
is acceptable to screen for in embryos and who should be 
permitted to use PES. Some clinicians and patients felt that 
screening embryos to select against those with increased 
genetic risk for manageable or treatable conditions was inap-
propriate because individuals at increased risk or even with 
the condition can lead fulfilling and healthy lives. One clini-
cian elaborated,

“I happen to know many people who are perfectly 
healthy, otherwise, type 1 diabetics who are managed 
well and know that there are scientific discoveries that 
could end up curing type one diabetes. […] I’ve known 
many people who’ve had breast cancer and been treated 
for it, or have had high risk for breast cancer with BRCA1 
and BRCA2, and had the treatment for that and live very 
full lives. I do not think that this needs to go into the 
decision making when somebody’s trying to have a 
child.” (C15)

Additionally, some felt that screening embryos to select 
against those with (increased genetic risk for) conditions with 
(a) adult onset is problematic because of the decades required 
for studies to validate the data and the potential for medicine to 
develop treatments by the time of onset or (b) low (absolute or 
relative) risk may not be worthwhile, considering the potential 
to modify such risk(s) via environment or lifestyle.

Furthermore, several clinicians and patients noted the 
ever-changing contextual nature of classifying some traits as 
desirable and selecting embryos based on their likelihood for 
developing them. One patient said, “Because in a given cul-
ture height, might be valuable. If you were to move to another 
culture where height is not valued, you made this choice for 
another human being sometime in the past based on current 
social standards that may not translate throughout their life” 
(P24).

Several clinicians felt embryo selection based on PES, par-
ticularly for traits, was not part of a physician’s role, which is 
focused on treating disease. As one clinician put it, “We’re not 
here to create what we think is, or what the patient thinks is 
ideal. We’re here to help them with a medical condition, which 
is infertility” (C1). Hence, facilitating such selection would be 
beyond their medical scope.

A few participants worried about potential liability issues 
when selected embryos do not meet IVF patients’ expectations 
for their eventual children (e.g., of developing certain traits or 
not developing certain conditions). One clinician remarked,

“I mean, inevitably, how many lawsuits are going to hap-
pen because you’ve supposedly chose an embryo that’s 

going to be tall, beautiful, and smart, and they’re short, 
squat, thick, and a little dull. Are the parents going to 
sue the companies, the IVF facilities because their child 
didn’t meet their expectations?” (C20)

Discussion

This study, which is the first to compare clinician and patient 
perspectives of PES, yielded several noteworthy findings. 
First, there appears to be a gap between clinician and patient 
attitudes toward PES, whereby clinicians generally main-
tained reservations about such screening and patients indi-
cated interest in it. This finding aligns with recent studies of 
American and European healthcare professionals’ attitudes 
toward PES [18, 19], American IVF patients’ increasing 
use of preimplantation genetic testing [20], high acceptance 
of PES [21], and high uptake of PES when offered at no 
additional financial cost to patients that used PGT-A [22]. 
Moreover, REIs’ greatest concern about the lack of avail-
able data to support PES may reflect their perceptions of the 
controversial widespread clinical implementation of PGT-A, 
which some have argued was premature [23, 24].

Our findings suggest that the gap between clinician and 
patient attitudes toward PES may be due to differences in 
stakeholder values and roles. Patients tended to perceive the 
use of PES as a form of reproductive autonomy, which they 
primarily valued and respected. Though clinicians recog-
nized the importance of respecting their patients’ reproduc-
tive autonomy, they also felt compelled to protect patients 
from what they perceived to be PES’s potential downsides. 
Therefore, clinician perspectives illustrate a tension between 
the biomedical principles of respect for autonomy and benef-
icence/non-maleficence [25].

Interestingly, though PES is marketed and usually dis-
cussed as a tool for embryo selection [7], we found that 
clinicians and patients sometimes envisioned PES being 
used to prepare for the birth of a predisposed or “affected” 
individual. Although the intentional or incidental transfer of 
embryos with pathogenic variants detected in preimplanta-
tion testing is rare [26], preparation has not been reported 
previously as a motivation or decisional factor for using pre-
implantation genetic testing [27]. However, preparation has 
been considered a benefit or use of prenatal testing [28]. 
Thus, a conflation between prenatal and preimplantation 
genetic testing may be a factor contributing to these com-
ments. Considering clinicians’ and patients’ concerns that 
embryo selection based on PES promotes eugenic thinking 
or practices, social desirability may be another factor con-
tributing to these comments. Further research is warranted to 
determine whether PES’s potential for preparation reflects a 
real or theoretical use of the screening information.
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Another notable finding is the difference in opinion 
between screening embryos for conditions versus traits 
among both clinicians and patients, with far less support for 
traits. This finding aligns with previously measured stances 
of ASRM’s Ethics Committee regarding embryo sex disclo-
sure and selection [29, 30] and previous studies of pregnant 
women’s perspectives of noninvasive prenatal testing and 
whole genome sequencing [31, 32]. Yet, some clinicians’ 
and patients’ references to certain conditions while discuss-
ing screening for traits blurred the distinction between these 
two categories. Considering such fluidity and clinicians’ 
concern that PES extends beyond their medical purview, 
perhaps it may be more apt to consider PES in terms of 
screening embryos for health-related and non-health-related 
traits, especially when deliberating on the potential guidance 
for it.

Relatedly, severity and definitions of health loom large in 
discussions of PES. Previous studies report condition sever-
ity is a main factor in deciding whether to use preimplanta-
tion genetic testing, and the ability to control or improve the 
health of one’s future child(ren) is the main motivation for 
using it [27, 33]. However, the constitution of severity and 
health is debatable [34–37]. Though some scholars believe 
consensus on defining these terms is impossible [38], others 
propose developing an adaptable framework that incorpo-
rates biomedical, social, and personal meanings [39]. Either 
way, the prospect of PES invites clinicians, IVF patients, and 
all of society to contemplate the meanings of these concepts.

Limitations

This qualitative study’s findings may be limited by social 
desirability response bias (i.e., answering questions in a 
manner that will be viewed favorably by others) and self-
selection bias. Thus, its generalizability to other REIs and 
IVF patients may be limited. Furthermore, it is important 
to note that though this study explores the perspectives of 
REIs and IVF patients, there are other stakeholders, such as 
genetic counselors, whose perspectives may diverge from 
those reported here.

Conclusion

Despite patients’ interest in PES, clinicians feel such screen-
ing is premature for clinical application. Though now 
embryos can be screened for their genetic chances of devel-
oping polygenic conditions and traits, many clinicians and 
patients maintain different attitudes depending on what is 
specifically screened, even though the distinction between 
conditions and traits is not always clear-cut. This dual-use 

aspect will prove challenging for governing PES. Profes-
sional societies are best positioned to develop guidelines 
for navigating the uncertain terrain of PES, which is already 
commercially available. Moreover, there should be greater 
discussion within medicine and society over the meanings 
of “severe” and “health.”
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