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ABSTRACT
Objective Between 2016 and 2017, a population- based 
preconception expanded carrier screening (PECS) test 
was developed in the Netherlands during a pilot study. It 
was subsequently made possible in mid- 2018 for couples 
to ask to have such a PECS test from specially trained 
general practitioners (GPs). Research has described GPs 
as crucial in offering PECS tests, but little is known about 
the GPs’ views on PECS and their experiences of providing 
this test. This article presents a thematic analysis of the 
PECS practice from the perspective of GPs and a bioethical 
discussion of the empirical results.
Design Empirical bioethics. A thematic analysis of 
qualitative semi- structured interviews was conducted, and 
is combined with an ethical/philosophical discussion. 

Setting The Netherlands.
Participants 7 Dutch GPs in the Netherlands, interviewed 
in 2019–2020.
Results Two themes were identified in the thematic 
analysis: ‘Choice and its complexity’ and ‘PECS as 
prompting existential concerns’. The empirical bioethics 
discussion showed that the first theme highlights that 
several areas coshape the complexity of choice on PECS, 
and the need for shared relational autonomous decision- 
making on these areas within the couple. The second 
theme highlights that it is not possible to analyse the 
existential issues raised by PECS solely on the level of 
the couple or family. A societal level must be included, 
since these levels affect each other. We refer to this as 
‘entangled existential genetics’.
Conclusion The empirical bioethical analysis leads 
us to present two practical implications. These are: (1) 
training of GPs who are to offer PECS should cover shared 
relational autonomous decision- making within the couple 
and (2) more attention should be given to existential 
issues evoked by genetic considerations, also during the 
education of GPs and in bioethical discussions around 
PECS.

INTRODUCTION
Preconception expanded carrier screening 
(PECS) aims to provide prospective 
parents with knowledge regarding the 
risk of conceiving a child with a genetic 

condition1 and to enhance their reproduc-
tive autonomy.2–6 Each child from a couple in 
which both partners are carriers of a mutation 
for the same autosomal recessive disorder 
runs a one in four risk of having the condi-
tion. The Netherlands has, as the first country 
in the world, been offering a couple- based 
PECS test to non- consanguineous couples 
who have no known genetic condition in 
the family. It has been offered preconcep-
tionally by general practitioners (GPs), free 
of charge, as part of a pilot study, and it also 
included pretest counselling.7 8 Since mid- 
2018, all couples in the Netherlands can ask 
to have a test from one of six specially trained 
GPs. The test is couple based, meaning that 
both partners are tested in parallel, and indi-
vidual test results are not given. The results 
are presented solely as the genetic risk that 
a potential future child would run (carrier 
couple or not), as the aim of the test is to 
provide results that are important for repro-
duction.8 This distinguishes it from many 

Strengths and limitations of this study

 ► The qualitative design of the study gives an in- depth 
perspective on general practitioners (GPs) views and 
experiences of the practice of preconception ex-
panded carrier screening.

 ► Few qualitative studies that include semistructured 
interviews with GPs on preconception expanded 
carrier screening have been published: this article, 
therefore, contributes to this area of research.

 ► Empirical bioethics as a methodological approach 
analyses with sensitivity the experiences of GPs of 
preconception expanded carrier screening in combi-
nation with a discussion of the ethical complexities 
and concerns related to the practice.

 ► The study involved seven semistructured inter-
views, which can seem like a small number but was 
deemed sufficient, since saturation was reached.
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practices with individual- based test results.9 10 A couple 
for whom the result is positive can, for example, choose 
to be become pregnant following in vitro fertilisation 
combined with preimplantation genetic diagnosis.11 

Both in the Netherlands and internationally, GPs have 
been described as important in offering population- based 
PECS.12 Some studies have shown that the public prefers 
that GPs offer the test,13 14 rather than clinical geneticists 
or midwives,11 and it is probable that GPs will receive more 
questions about PECS as general knowledge of the prac-
tice increases.15 However, little is known about GPs’ views 
and experiences of PECS. Previous qualitative research 
has been conducted on the views and experiences of GPs 
related to the feasibility of the test, within an implementa-
tion study.8 However, the current study has another focus: 
it examines a wider range of views and experiences of 
PECS and does not only focus on feasibility of the test. 
The aim of this article is to present an empirical bioethics 
analysis of the PECS practice from the perspective of GPs.

METHODS
Setting
In the Netherlands, the PECS test and pretest counsel-
ling was developed by van Langen and colleagues at 
the University Medical Centre Groningen (UMCG) in 
2016, as part of a pilot study.7 8 11 16 They have trained 
GPs in non- directive pretest counselling. The GPs do not 
perform post- test counselling but refers couples to clin-
ical geneticists. The test is not covered by insurance for 
parents with normal risk, and it costs €950 per couple. 
This charge covers the cost of a DNA- lab test performed at 
UMCG. The test currently includes 70 serious early onset 
autosomal recessive genetic conditions. Previous carrier 
screening tests have often targeted fewer genetic condi-
tions, been offered to specific high- risk groups or been 
offered as commercial tests outside of the primary care 
system.3 17 Internationally, much genetic carrier screening 
is offered in early pregnancy.18–20 However, this is not the 
case in this study, since the focus is only on a test that is 
taken before conception.

Data collection and analysis
The study comprised seven semistructured interviews 
with GPs. Interviewees were recruited through the 
UMCG and the Northern GPs’ Association in the Neth-
erlands. A letter describing the project was sent out to 
GPs in which interested GPs were asked to contact the 
research team. Inclusion criteria were working as a GP 
and willing to share their professional views and reflec-
tions on the test. Both GPs who offered the screening and 
those who only referred couples for it were interviewed. 
The majority of GPs were situated in rural areas. Inter-
views were conducted by the second author, either in 
person (September 2019 to February 2020) or via phone 
(March to May 2020). The in- depth interviews lasted 
around 1 hour were recorded, transcribed verbatim and 

pseudonymised. Which GP belonged to which group will 
not be stated in the results in order to ensure anonymity. 
The study examined the GPs’ views and/or experiences 
on the practice of PECS and the interview guide covered: 
first impression of the test, implications of the test, expe-
riences with patients and how the test could be improved 
(online supplemental file).

The qualitative semistructured design allowed inter-
viewees to expand on issues that they saw as important. 
The interviews were detailed and rich in content. They 
offered what, in qualitative research, is called ‘thick’ 
descriptions, which allow us to consider contextual detail 
as part of the interpretations and analysis of meaning.21 
The aspect of saturation is essential,22–24 the later inter-
views did not bring out new themes, but added to themes 
already present.25 26 For this reason, the number of inter-
viewees was deemed sufficient.

Thematic analysis of the data was conducted.27 AS, SMJ 
and KZ read all interviews independently of each other 
and carried out an initial coding. AS, SMJ and KZ carried 
out independent coding of the data, independently iden-
tified subthemes based on this coding and jointly clus-
tered subthemes into broader patterns of meaning, that 
is, themes. NVivo, software designed to analyse qualita-
tive data, was used. This process, guided by the aim of the 
study, can be described as the researchers engaging with 
and interrogating the data, back and forth, and devel-
oping themes. The Standards for Reporting Qualitative 
Research (SRQR) has been followed.28

Ethics approval statement
The interviewees were informed by letter and orally about 
the project. Participation was voluntary and participants 
gave written, informed consent prior to the interview. 
This article is the result of a Dutch- Swedish collaboration 
to examine patients’ views and experiences of PECS and 
GPs' work experiences and views of PECS.

Empirical bioethics
The study’s methodological framework is empirical 
bioethics,29–31 a growing field of research.32 Empirical 
bioethics is a heterogeneous field that combines empirical 
research—commonly qualitative empirical research—
with an ethical or philosophical analysis.31 33 Just as other 
qualitative research methods, it involves a detailed anal-
ysis of descriptions and views given by interviewees on a 
particular subject and a focus on complexities. However, 
the particular value of empirical bioethics rests with the 
way the qualitative analysis is combined with, for example, 
conceptual analysis and philosophical and ethical discus-
sion.29 31 33 The combination of qualitative analyses with 
philosophical or ethical analyses has proven to be of much 
value: it can refine an ethical discussion within a medical 
practice through its close attention to concerns that arise 
within this practice, without losing sight of the specific 
context, while ensuring that theoretical philosophical 
and/or ethical discussions contribute to concerns within 
the concrete medical practice. In this way, such combined 
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analyses can contribute to the improvement of care. In the 
present study, we identify themes that include concerns 
held by the interviewees, engage with the results of the 
thematic analysis, identify norms and values, contex-
tualise the identified themes against previous relevant 
analyses and discuss the empirical findings in relation 
to previously identified ethical concerns and discussions 
(here called an empirical bioethical discussion).

Patient and public involvement
No patients or members of the public were involved in 
the study.

RESULTS
The first theme identified in the thematic analysis of inter-
views with GPs on PECS is ‘choice and its complexity’. After 
presenting the thematic analysis, we offer an empirical 
bioethics discussion and argue that it highlights the need 
for facilitating shared relational autonomous decision- 
making within the couple. The second theme is ‘PECS 
as prompting existential concerns’, which includes two 
subthemes: ‘prevention of suffering’ and ‘the test within 
the framework of societal concerns’. We also discuss this 
theme in the context of bioethics and argue that it should 
preferably be understood in terms of an entangled exis-
tential genetics that brings out ethically pertinent aspects 
of the practice of PECS.

Choice and its complexity
GPs stated that they valued PECS because it increases 
reproductive choice. All stated that non- directiveness 
was an important ethical condition when offering the 
screening, underlining the importance of providing 
adequate information, so that the couple could make an 
informed choice: ‘We don't force our opinion of matters, 
but discuss the possibilities and then the choice is theirs’ 
(R1). Some GPs were concerned about whether couples 
understood what the test tests for and pointed to difficul-
ties in obtaining an overview and understanding of the 
conditions that are screened for, particularly since some of 
the conditions are very rare. They also wondered whether 
couples understood what a positive test result implies, 
namely, that they might have to make decisions on repro-
duction and/or their relationship. GPs were concerned 
about how the difficulty of grasping such implications 
affected the couples’ informed choice. GPs described 
that giving adequate information is an important part of 
explaining the various possible results. Couples needed ‘at 
least an understanding that, if something came out [they 
tested positive], there would be consequences’ (R7), and 
that these consequences may affect the couple’s relation-
ship. The GPs were also concerned about the effect of a 
positive test result on couples and their personal identity, 
stating that when discussing the range of conditions that 
were tested for it became clear that ‘it can also be a huge 
burden, knowing what genes you carry’ (R7).

GPs held the view that attention should be given to the 
views and reflections of potential parents about what may 
happen after a positive test result, and more broadly on 
their views and vision of life:

You shouldn't educate people to frighten them, that’s 
not the point, but you have to be honest. However, 
you also touch—you also touch a philosophical as-
pect, a spiritual aspect. How do you feel about life? It’s 
just not the same for everyone. A lot of people have 
some kind of idea about that. They haven’t thought 
about it very deeply, but they do have an idea. For 
some people, it [the test] just doesn’t fit in with their 
philosophy of life, you know. For a lot of people, I 
think. (R7)

GPs described how a complex situation arose when 
couples had different views on the test and struggled with 
shared decision- making as a couple. One GP described 
how one couple could not agree on what to do after they 
had tested positive, and later found out that the couple 
had split up before they were informed about the test 
results. Another GP recalled how a couple could not 
agree on whether to take the test:

Both partners should agree on taking the test. And to 
one couple I said: “Maybe you should go home and 
think about it, and you can always decide whether to 
take the test or not. And if you want to come again 
and talk about it, you are welcome”. […] If they can’t 
agree, they should not do it. Because then if you test 
positive, you have a problem. (R5)

This quotation also illustrates the potential complexity 
of making this choice together, as a couple.

Complexity of choice and shared relational autonomous 
decision-making: an empirical bioethics discussion
The theme of choice described above resonates with a 
common motivation and argument for PECS that revolves 
around reproductive autonomy, underlining that parents 
should be informed about the risks of giving birth to an 
affected child. Based on this information, one can make 
an informed choice.8 However, the results of the thematic 
analysis point to four areas that coshape the complexity of 
choice in relation to PECS, from the perspective of GPs. 
These areas are presented separately, but are closely inter-
twined: (1) medical aspects—the couples must under-
stand what is being tested: the medical conditions may 
be rare and it may be difficult for them to get clear grasp 
of the what the conditions involve, (2) moral aspects—
this area concerns the moral values and ideals held by 
the couple, and how they are expressed in the decision of 
how to act if the result is positive. The choice of whether 
to undertake PECS must also be related to the couples’ 
views and visions of life, (3) social aspects. The implica-
tions that this test may have for the couples’ relationship, 
and how personal choice relates to societal structures, (4) 
psychological aspects. The GPs pointed to a concern for 
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the burden that may be experienced in knowing that one 
is a carrier.

Since the test is couple based, the fact that the decision 
is shared between the partners is underlined. As noted, 
respect for autonomy is often a key concern in PECS.2–6 
However, while previous discussions of autonomy have 
sometimes been based on an individualistic interpretation 
of autonomy, many have argued that relational aspects of 
autonomy must be considered.34 35 It is pointed out that 
this is a process in which an independent, self- sufficient 
patient who reaches a decision without interaction with 
others is not consistent with the relational character of 
many forms of healthcare.36 37 Conceptions of relational 
autonomy show how social relationships are significant 
in developing and exercising autonomy: our very ability 
to make choices is shaped in and by the social context 
in which we live, and this ability is constrained by the 
same context.34 Relational aspects of autonomy can be 
unpacked using the concept of shared relational auton-
omous decision- making, which in this case will be shared 
decision- making between the partners. This specifically 
addresses conditions for decision- making being shared 
and draws attention to that which takes place between 
partners who need to come to a shared decision about 
PECS. Shared relational autonomous decision- making 
may, therefore, require that both partners have the ability 
and opportunity to reflect on their vision of life as a family: 
what matters to each of them individually, what matters to 
the other partner and what matters to them as a couple. 
They may also need to have the ability and opportunity to 
engage in a decision- making process together, and they 
must reach a shared decision that both find acceptable.38 

Shared relational autonomous decision- making can, 
therefore, be a complex process involving several aspects 
such as medical, moral, social and psychological aspects 
(see figure 1). A broader discussion of the role of families 
in healthcare is pertinent to this discussion.39

PECS as prompting existential concerns
The second theme was centred on how PECS prompts, 
produces or can be seen as a response to existential 
concerns at the levels of the couple/family and of society. 
This theme consists of two subthemes: ‘prevention of 
suffering’ and ‘the test within the framework of societal 
concerns’.

Prevention of suffering
This first subtheme was centred on suffering as an exis-
tential issue related to PECS. The GPs reflected on the 
PECS test as a means to prevent possible physical and 
emotional suffering on the part of the families and the 
potential future child. Some emphasised the preven-
tion of suffering as a reason for offering the test. One 
GP stated: ‘Then you first have to explain […] what 
you want to prevent through carrier screening’, namely 
‘the prevention of much suffering’ (R2). The nature of 
suffering was multilayered, where prevention of physical 
suffering was one layer. One GP described what one of 
the genetic conditions that the test can identify (epider-
molysis bullosa) can mean for a child:

…the blister condition […] exists in various forms 
[…] it’s a very short life expectancy. The babies, at 
the moment you touch them, a blister forms. So that 
means that those children will acquire a burn on 

Figure 1 The empirical bioethics discussion of the theme “choice and its complexity” showed that several areas—medical, 
psychological, moral, social—co- shape the complexity of choice on PECS. All these areas need to be reflected on, not only by 
each individual but also by the couple, together. Hence the couple need to engage in a shared relational autonomous decision- 
making on these areas.
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more than ninety per cent of their body surface area 
in practically no time. […]. (R5)

GPs also described the suffering of the family as a 
whole, stating that living with a severely ill child is not only 
emotionally difficult but also brings relational, financial 
and work- related concerns that can cause great distress:

If you've been in my profession for a while, you see 
the extremely disastrous consequences of a new fam-
ily losing their child to disease. Parents who often 
experience the full bedside, give up their job, and 
subsequently never mentally get back on track. (R1)

Prevention of suffering was presented as a concern 
relating to the whole family and as potentially existen-
tially devastating. This way of describing suffering helped 
to position PECS as a response from the medical care 
system to a devastating situation.

The test within the framework of societal concerns
The second subtheme was centred on the feeling of 
responsibility to society, the risk of a less inclusive society 
and blame as an existential issue related to PECS.

GPs reflected on what the opportunity to take a 
screening test could mean for parents’ feelings of respon-
sibility to society, if/when giving birth to a child with a 
condition that could have been screened for. One GP 
stated: ‘I think the parents just have the responsibility of 
being able to prevent having a handicapped child. That 
burden, of course, is primarily borne by society as a whole. 
[…] I think the general public has to have an opinion 
about that, whether you wish to bear these things as a 
society’ (R1). ‘Balancing’ the costs to society of offering a 
genetic test against the costs to society of providing care 
for a child with a severe disease was described:

New ways are continuously being found to perform 
genetic tests in a simpler manner, and thus more af-
fordable. And, as it grows more affordable… there’s 
always a kind of balancing act, between how expen-
sive a test is, and how expensive it is to have such a 
child. That’s a fairly cynical consideration, of course. 
(R5)

Furthermore, GPs were concerned about the possibility 
that screening may result in a less inclusive society:

[…] you can test to prevent people from getting ill, 
or that ill people are born. But, at the same time […] 
you want a more inclusive society for everyone […]. 
That you shouldn’t judge someone if they don’t want 
to take such a test, despite you offering it. (R5)

Some GPs expressed concerns that parents who give 
birth to a child with a condition that the test could have 
identified would be blamed for conceiving without having 
taken the test:

To what extent should you tell people that they have 
a risk and that they can prevent this? Because at a 
certain moment, the situation will arise that there 

are people who have a child with an illness and they 
could have prevented this. And this is accompanied 
by blame and penitence, right? (R2)

Entangled existential genetics: an empirical bioethical 
discussion
Values and norms that are central in this theme are 
the value attributed to preventing suffering, norms 
pertaining to responsibility for knowledge about genetic 
risks and about preventive measures after obtaining 
such knowledge and concerns with normative shifts in 
society, that is, shifts in the understanding of what one 
should do when considering whether to try to become 
pregnant. In the following, we show that the subthemes, 
when brought into dialogue with each other, underline 
an intricate interplay, an entanglement, in which the exis-
tential issues raised by PECS rest on both the level of the 
couple/family level and on the level of society and that 
these two levels influence each other. They are entan-
gled. The concept of entanglement is commonly used to 
describe a situation in which parts that at first glance are 
regarded as being separated from one another are actu-
ally inseparable and thoroughly intertwined.40 Concerns 
on the two levels (couple/family and society) inform 
each other—and the former cannot be fully understood 
without the latter. As one such example, research has 
shown that couples’ choices are shaped by social values 
and norms, which differ between sociocultural contexts. 
This means that choices, even if autonomous, are influ-
enced by the context in which one lives, and this context 
not only makes certain discussions and choices possible 
but also sets limits on them.41 As another example, the 
view of PECS as a method to prevent suffering needs to 
be understood against other concerns and ideas, such as 
the idea that to be responsible, an act must consider soci-
etal concerns. When these views are understood relative 
to each other, they help explain how PECS choices made 
by couples can come to be positioned as concerns both 
on the couple/family level and on the societal level—
and these levels are entangled. As yet another example, 
previous research has examined whether PECS results 
in, or strengthens, the idea that parents have a respon-
sibility to prevent giving birth to a child with a severe 
condition or disability.42 A similar concern was raised in 
the GP interviews, namely, that parents may be perceived 
as having a responsibility to use screening. The notion 
of entanglement helps to demonstrate the intertwine-
ment of these layers of concern. If a couple understands 
genetic responsibility to be a societal norm and value, this 
understanding can influence their choice. Furthermore, 
couples’ choices can, in turn, result in shifts in societal 
norms towards less inclusive societies. An analysis in 
which existential concerns related to PECS are seen as an 
entanglement between the couple/familial and societal 
levels can shed light on the family- society dynamic. For 
this reason, what needs to be focused on is what here has 
been labelled ‘entangled existential genetics’, existential 
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dimensions that are prompted or evoked by medical 
practices such as PECS, and in which the interests of the 
couple/family and society are entangled.

DISCUSSION
We have shown in this study the need to acknowledge 
the complexity of choice in relation to PECS, pointing 
to the co- shaping of medical, moral, social and psycho-
logical areas of concern, and the importance of facili-
tating shared relational autonomous decision- making 
within the couple in counselling on PECS. Furthermore, 
we have discussed ‘entangled existential genetics’. This 
idea emphasises that the existential issues raised by PECS 
rest both on the level of the couple/family level and on 
the level of society. These two levels influence and inform 
each other—they are entangled—and the former cannot 
be fully understood without the latter. Normative shifts 
in society can have an impact on what couples come to 
perceive as the choices available to them, and this in turn 
can have consequences for societal views on PECS.

A strength in our study is the methodological approach 
of empirical bioethics. It allows us to combine qualitative 
analysis with an ethical discussion, maintaining a detailed 
analysis of descriptions of PECS by GPs, a group of clini-
cians who may play a crucial role in offering PECS8 12–14 
and an analysis of ethical complexities. The in- depth 
nature of the interviews is also a strength of this study 
even though the relatively small sample in the interviews 
could be seen as a limitation. However, we concluded 
that saturation had been reached, since later interviews 
did not bring out any new themes. This study is based 
on the practice of PECS as developed within a pilot study 
in the northern parts of the Netherlands. This means 
that it may be difficult to generalise our conclusions to 
other contexts, especially since the test has been devel-
oped as a couple- based test. Our results, however, show 
several aspects that may be interesting also in the context 
of individual- based tests, such as the identity of the areas 
that co- shape the complexity of choice.

Previous research has discussed the broad range of 
conditions that can be screened for in PECS and how this 
relates to the complexity of consent.3 Ethical concerns 
have been voiced about the difficulty of obtaining an 
overview of the conditions that are screened for, and 
what these conditions can mean. It has been discussed 
whether this difficulty hampers or has other negative 
effects on the patients’ informed decision- making.43 The 
GPs interviewed acknowledge such complexity of over-
view. However, our results point to a broader complexity 
in relation to choice, not limited to obtaining an over-
view, but where the co- shaping of different areas adds to 
the complexity of choice. Handling such complexity may 
add to the difficulty for GPs when providing counselling 
on PECS. Previous research has pointed to the need for 
education of physicians and GPs if they are to play the 
role of counsellors on PECS,8 44 in particular, for the need 
for an awareness of the genetic competence of GPs when 

counselling on PECS.15 However, previous studies have 
acknowledged to a lesser extent the complexity of choice 
that needs to be acknowledged in counselling on PECS. 

We offer two recommendations for future GP practices 
and bioethical discussions of PECS:

 ► Careful training in non- directive genetic counsel-
ling of GPs should cover shared relational autonomous 
decision- making within the couple. Couples should reach 
a decision following a discussion within a healthcare 
setting, with healthcare professionals who have been 
tasked with facilitating the decision- making. Since 
couple- screening specifically focuses on the couple, 
and because partners may have different views and 
values that affect the decision of whether to undergo 
screening, a more specific training in how to promote 
shared relational autonomous decision- making within 
the couple is called for.

 ► Attention should be given to what we term entangled exis-
tential genetics, that is, existential dimensions prompted 
or evoked by PECS in which the two levels of couple/
family and society are entangled. In counselling, this 
can mean that existential dimensions concerning the 
meaning of the testing for self- understanding are 
addressed, and the counselling could include how 
to live with a positive result. Furthermore, entan-
gled existential genetics highlights the importance 
of political and socioethical reflections on existential 
concerns in bioethical discussions on PECS.
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