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Chapter 10

English summary and general discussion

This chapter summarizes the studies conducted within this thesis structured into two sec-
tions and provides a comprehensive discussion of their results. In the general introduction,
we introduced (I) the context of extreme premature birth, (II) explored the concepts of
shared decision-making and value clarification at the limit of viability, (1II) and discussed
one of the newest developments in perinatology: artificial amniotic and placental technol-
ogy. Additionally, we outlined the objectives of this thesis:

1. To explore which values are considered important in treatment decisions focusing on
neonatal early intensive care or palliative comfort care at the limit of viability according
to adults who are born extremely premature and experienced parents;

2. To explore the different perspectives of varying stakeholders on the development of
artificial amnion and placenta technology with a specific focus on the ethical concerns
and considerations surrounding the firstin-human trials in the context of its intended
purpose: providing treatment for extremely premature births.

English summary

This thesis is structured into two sections. An overview of the TINY-studies is recorded
in box 1.

Box 1: An overview of the TINY-studies

PartI Values in decision-making at the limit of viability

TINY-1 study | Perspectives of extremely prematurely born adults on what to consider in
prenatal decision-making: a qualitative focus group study

TINY-2 study | Voices of experience: what parents teach us about values and intuition in
periviable decision-making

PartII The artificial amnion and placenta technology as potential treatment for
extremely premature infants

TINY-3a | Informing the Responsible Design of First-In-Human Trials for Artificial Amnion
and Placenta Technology

TINY-3b | Healthcare professionals’ and parental perspectives on human artificial placenta
technology-trials: counselling and informed consent

TINY-3c | The ethical concerns of Dutch perinatal healthcare professionals and experienced
parents regarding artificial amnion and placenta technology

Part I: values in decision-making at the limit of viability

Part one, which consists of three chapters and two intermezzo’s, focuses on values that
are considered important in decision-making between early intensive care and palliative
comfort care at the limit of viability. Chapter 2 comprised a scoping review of the existing
body of literature aiming to show what is known in literature on parental values considered
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important in decision-making at the limit of viability and to identify gaps in the current
body of literature. An analysis of 17 articles, which was performed together with parents
of an extremely premature infant, offered insight into the most common values underlying
parental decisions. Overall, the results were complex and multi-layered with some themes
reflecting on balancing the factual information on outcomes for infants and families, as
well as numerous underlying and potentially conflicting values. Other themes reflected
more on preferences regarding the process, such as the desire to do everything possible,
or reflect feelings or intuitions, such as the instinct to save the child.

In Intermezzo A, the parents who co-authored our scoping review shared their personal

experiences with extremely premature birth. They provided insights into the difficult de-
cisions they faced, the factors they deemed important, and the pivotal role of emotions and
intuition in their decision-making process. Their perspectives were part of the inspiration
for the interview guide used in the interviews of the TINY-2 study.

Chapter 3 reported the findings of the TINY-1 study, which explored the perspectives of
adults who were born extremely premature. This chapter presented data from four focus
group interviews with 23 participants, exploring their perspective on factors to consider
during treatment decisions focusing on neonatal early intensive care or palliative comfort
care at the limit of viability. The findings underscored the importance of addressing expec-
tations and uncertainties surrounding individual prognosis. Furthermore, emphasis was
put on considering the long-term consequences on both the premature person themselves,
as well as on their family. Additionally, the study revealed that the current follow-up care
and support for infants and adults born extremely prematurely was not experienced as
sufficient, with many participants expressing a desire for more specialized clinics and
programs tailored to their unique needs. The group described extremely premature birth
as “alifelong diagnosis” highlighting the enduring impact on their health and well-being.

In light of these findings, the TINY-1 study showed the need for increased awareness and
attention to the group adults born extremely prematurely. To amplify this message, a col-
laborative effort with participants resulted in an article for Medisch Contact (Intermezzo
B). The article proposed several key initiatives, including personalized follow-up care,
alternative outcome measures, further research into long-term consequences, the integra-
tion of birth history into all patient records, and the establishment of a national expertise
centre for the consequences of extremely premature birth.

Chapter 4 presents the results of the TINY-2 study, a qualitative interview study with par-
ents who experienced an actual or imminent extremely premature birth. A total of nineteen
interviews were performed. Considerations and values of parents mostly revolved around
the infants’ future and the impact on the whole family. They acknowledged both intuitive
and rational aspects of decision-making, with more emphasis on intuition and gut feeling.
Furthermore, strategies to help parents formulate their values during counselling were
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provided, such as examples of guiding questions and the incorporating of value-clarifica-
tion strategies into decision aids. Parents highlighted conditions that could facilitate this
process, including clear and unbiased communication of information, some time to reflect
on the information and the decision to be made, and a multidisciplinary approach involving
the appropriate professionals.

Part II: perspectives on the development of an artificial amnion and placen-
ta technology

Part two focuses on ethical considerations and concerns regarding the development of
artificial amnion and placenta technology. This section consists of five chapters and one in-
termezzo, aiming to explore these issues through diverse perspectives. Insights are drawn
from areview of the existing literature, discussions with various stakeholders, and inter-
views with two key groups: parents who have experienced actual or imminent extremely
premature births, and healthcare professionals working in perinatal care.

Chapter 5 presented the findings of a systematic review examining the ethical debate sur-
rounding artificial amnion and placenta technology. Analysis of extracted data from the
45 included ethical articles were divided into three central themes. The first theme, “foun-
dational ethical issues,” explored differing perspectives on whether the subject supported
in the artificial amnion and placenta technology should be regarded as an infant or a new
moral category altogether. The second theme, “reproductive ethics issues,” addressed the
potential of artificial amnion and placenta technology to either expand or constrain repro-
ductive choices, highlighting concerns about societal pressure to use it in healthy pregnan-
cies or as an alternative to abortion. The third theme, “research ethics issues,” centered on
the ethical challenges related to selecting participants for the first in-human trials of this
technology. The review concluded that existing ethical discussions predominantly focus
on the potential application of artificial amnion and placenta technology in contexts such
as alternatives to abortion or use in healthy pregnancies, rather than its primary intended
purpose: providing treatment for extremely premature births. Furthermore, the results
showed that empirical research was lacking in the ethical literature. This highlighted a
need for empirical data with stakeholders and a more targeted ethical analysis on its use
within neonatal and perinatal care.

Chapter 6 described a commentary written in response to the review by De Bie et al,,
titled “Ethics considerations regarding artificial womb technology for the fetonate”.! In
this commentary, we proposed enriching the ethical debate on artificial amnion and pla-
centa technology by incorporating a broader normative framework, such as the capability
approach. We also suggested to use the Guidance Ethics Approach for a societal dialogue
about artificial amnion and placenta technology, which integrates empirical data into eth-
ical discussions to promote responsible innovation.
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As initial step in the TINY-3 study, we organized a Guidance Ethics Workshop to gather
empirical data and involve stakeholders in the ethical evaluation of artificial amnion and
placenta technology. As the results of this workshop, a report (intermezzo C) was written
in which we identified key individuals and groups whose perspectives should be included,
the potential impacts of using the technology in its intended context, and the values at
play. Participants also developed options for action to support the responsible develop-
ment and implementation of the technology. These strategies were categorized into the
three approaches as part of this method: (1) modifying the technology itself to address
ethical considerations (ethics by design), (2) adapting the broader environment in which
the technology is used (ethics in context), and (3) empowering individuals who interact
with the technology to engage with it responsibly (ethics by user). Key themes identified
were (I) conditions and considerations for conducting first in-human trials of the artificial
amnion and placenta technology, (II) concerns regarding the informed consent process
during counselling and decision-making about clinical trials for the technology, (11I) ethical
concerns related to the eventual clinical implementation of artificial amnion and placenta
technology, such as issues of inequality and the risk of unintended consequences, and lastly
(IV) the design of this technology as potential solution for some of the unwanted effects of
artificial amnion an placenta technology.

Building on the outcomes of this workshop, we conducted focus group discussions and
individual interviews with experienced parents and healthcare professionals working in
perinatal healthcare to further explore the key issues raised during the Guidance Ethics
Workshop. These interviews revealed several important findings, which are discussed in
Chapters 7-9 for the first three themes. The fourth theme -focusing on the design of the
artificial amnion and placenta as a potential solution to mitigate some of its unintended
effects- is not included in this thesis.

Chapter 7 presented the findings of the TINY-3a study, which explored the key stakehold-
ers’ considerations for designing the first human trials involving artificial amnion and
placenta technology. Key considerations identified in the study were to optimizing the
animal model, to define the primary goal of the first-in-human trial, to carefully select the
research population, to establish stop criteria, success criteria, and outcome measures,
to determine the role of parents during the trials, and to develop comprehensive trial
protocols that addressed logistical challenges.

Chapter 8 presented the results of the TINY-3b study, which focused on the stakeholders’
considerations regarding counselling and the informed consent process for participation
in firstin-human trials of artificial amnion and placenta technology. The study highlighted
several key themes, including the stakeholders’ perspectives on the moral and legal status
of the subject being treated in these trials, the involvement of the pregnant person as the
first trial participant, and the terminology used to describe the technology. Additionally,
the study discussed the complexities of the informed consent process and counselling,
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with particular emphasis on parental hope. The themes were interconnected, with the
moral and legal context of the trials influencing how counselling and informed consent
should be approached.

Chapter 9 presented the results of the TINY-3c study, which addressed the stakeholders’
primary ethical concerns related to the clinical translation of artificial amnion and placenta
technology to the standard of care. The following concerns were discussed: the potential
impact of the technology on viability, the risk of overstepping natural limits, the balance
of risks and benefits, and issues related to resource allocation, equity, and access to care.

General discussion

The following chapter reflects on the findings presented in this thesis, focusing on two
key areas: decision making at the limit of viability and perspectives on the development
of artificial amnion and placenta technology.

Shared decision-making

Shared decision-making is widely seen as the preferred approach for preference sensitive
medical decisions when no single best treatment option is optimal.>® While various models
of shared decision-making exist, we recommend the Stiggelbout model, which includes four
steps®: (1) the healthcare provider informs the patient that a decision must be made and
emphasizes the importance of the patient’s input, (2) the available options are discussed,
including the advantages and disadvantages of each option, (3) the provider explores the
patient’s preferences and values, and lastly, (4) the provider and patient decide whether
to make, defer, or postpone the decision.? In line with this shared decision making model,
counselling parents at the limit of viability includes providing information, exploring pa-
rental values, hopes, and preferences, preferred decision-making roles and integrating
these with the available options: intensive care treatment or palliative comfort care.**

Research showed that most Dutch parents and healthcare professionals consider shared
decision-making to be the right approach for treatment decisions focusing on neonatal
early intensive care or palliative comfort care at the limit of viability.>¢ Similarly, partic-
ipants in the TINY-1 and TINY-2 study also regarded shared decision-making as the most
appropriate approach while emphasizing a tailored approach.

Part of a more tailored approach may be to better implement the last step of the Stiggelbout
model: exploring whether the patient has the desire to make the decision.? Parents should
be encouraged to participate in decision-making to the extent they prefer, including the
option to abstain. This part of the shared decision-making process is crucial, as it ensures
that the decision is made in a way that respects the parents’ preferences, and desired
level of involvement.” Parental preferences regarding the extent of involvement in deci-
sion-making should not be considered static; rather, they are dynamic and subject to change
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over time. These preferences require careful and continuous attention to ensure they are
appropriately understood and respected.” Even if the parent chooses to defer the decision,
the prior steps (such as exploring values) remain just as important. The ultimate decision
can still be shaped by the parent’s values, preferences, and hopes. For some parents making
such complex decisions may feel outside their control or beyond their capacity, and they
may prefer that the physician, or even a higher power, make the decision on their behalf.
With deferring the decision, parents may want to defer responsibility of the decision to
prevent feelings of regret if the outcome does not align with the expectations.

In the context of human trials with artificial amnion and placenta technology, informed
consent is essential.® Introducing clinical trial participation could be the ideal setting for
shared decision making, aligning the decision with parental preferences.’ Unlike the uncer-
tainty in extreme preterm birth, which primarily involves individual prognostic variability,
this novel technology presents significant uncertainty, as even group outcomes are not yet
available. While such uncertainty makes trial participation inherently preference-sensitive,
the legal requirement for free, informed consent may place it beyond the scope of shared
decision making.”1® As informed consent safeguards the patient’s autonomy by ensuring
individuals fully understand the trial’s purpose, risks, and benefits, rather than engaging
in a collaborative process to determine the best personalized treatment option.’® Never-
theless, research on clinical trials indicate that the exploration of values and preferences
is valued.™ This suggests that shared decision making could be a useful approach for the
decision regarding participation in trials of artificial amnion and placenta technology.

Important values

PartI of this thesis presented several studies (TINY-1 and TINY-2 study) on personal values,
beliefs, and preferences that were considered important in treatment decisions focusing
on neonatal early intensive care or palliative comfort care at the limit of viability. Most
emphasis was put on considering the long-term consequences for the infant and the impact
of an extremely premature born infant on the family.

Counselling at the limit of viability usually involves informing parents about survival rates
and potential long-term consequences. However, research indicates significant variability
in neonatologists’ prognostic predictions for similar cases, likely due to different inter-
pretations of data, limited precision in prognostication, and varying attitudes regarding
disability.!*'> The way physicians communicates information about prognosis may shape
parents’ values, preferences and ultimately their decisions.

The information provided during counselling may not always align with what matters most
to the individual parent.’® Parents may prioritize specific considerations related to their
infant’s future.'®'” For example, our participants had varying interpretations of ‘quality of
life’ varying from the ability “to be and act like others”, to “playing sports”, “having relation-
ships” or “living independently”. While these subjective interpretations of quality of life may
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not serve as strict outcome measures, they provide valuable insights that can help translate
certain outcomes into contributions that align with what parents consider important.

In addition to addressing physical consequences, counselors should also discuss the psy-
chological and social challenges that extremely premature infants may face, emphasizing
that these can persist beyond childhood. Parents should be encouraged to consider these
consequences and the impact it may have on the family while being assured that itis both
valid and acceptable to take this into account.

The challenge for counselors is to present prognostic information about the physical, psy-
chological, and social consequences in a neutral way, and subsequently interpreted this
information together with parents to what matters most to them. Additionally, we advise
counselors to address the impact of an extremely preterm birth on the family. While it is
important to provide information on these topics, we recognize that counselors also have
to navigate the limited time available and the emotional and cognitive load parents face
during this stressful period. So, prioritizing the most critical information is essential, as it is
neither feasible nor effective to discuss every possible detail. A decision aid, such as www.
keuzehulpvroeggeboorte.nl, can serve as a valuable support tool in facilitating this process.®

The values of our participants found in Part I of this thesis highlight the importance of
long-term physical, social, and psychological outcomes for their child, and while still far
from realization, artificial amnion and placenta technology may hold potential to address
these concerns in the distant future. However, whether this can be achieved remains un-
certain.’®2° Parents expressed concerns about the lack of long-term data in the context
of potential human trials, as such outcomes are critical and often guided the treatment
decision in their own experience with extreme premature birth. Addressing this requires a
robust follow-up framework if the technology is studied, including comprehensive outcome
measures in early human trials to better understand its effects. However, current follow-up
is already lacking, which would be essential to compare outcomes of this technology. So, it
may be important to improve the current follow-up first, before developing a framework
for this new technology. Potential long-term consequences for the infant also extend to
impacts on the family, a concern raised in discussions about this technology.

Trial of therapy

In the TINY-1 and TINY-2 study, participants discussed giving the child a chance and initi-
ate early intensive care treatment, with redirection of care to palliative comfort care if a
poor outcome is anticipated. Norwegian researchers also described this option of framing
initial intensive care as a “trial of therapy”, emphasizing that the expected quality of life
can be reevaluated and that therapy may be withdrawn later if deemed appropriate.?!
This approach may provide comfort to parents, as it feels less definitive and more flexi-
ble than committing to intensive care and acknowledges their concerns about quality of
life.> However, some healthcare professionals view continuous reevaluation of treatment
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effectiveness as an inherent aspect of all intensive care rather than a distinct or optional
strategy, making the concept of a trial of therapy redundant. This perspective may be
particularly characteristic of Dutch healthcare culture based on national cultural and
societal values.®?223 Regardless of whether this is a semantic discussion, the framing and
communication of these decisions, including the choice of language, are crucial in support-
ing parents to articulate what matters most to them.

The importance of hope

In addition to values and religious or spiritual beliefs, existing research and this thesis
demonstrated that hope played a role in guiding decision-making at the limit of viabil-
ity.2#?” Previous studies have shown that hope allows parents to navigate uncertainty,
enabling them to make decisions that align with their values and beliefs.?82?° At the limit
of viability, where outcomes are highly uncertain and the stakes are profound, hope often
centres around the potential for a positive outcome despite the statistics.*° Part 2 of this
thesis (TINY-3 studies) suggests that artificial amnion and placenta technology may further
amplify parents’ sense of hope. In contrast to current NICU treatments, this technology
lacks existing statistical data, which might temporarily alleviate some fears when risks
would have been known. This raises the risk of “therapeutic misconception”, where parents
may overestimate the potential benefits of artificial amnion and placenta technology or
misconstrue experimental treatments as proven therapies.?* While hope is invaluable,
counselling in both situations must carefully address the realistic chances for the infant
to prevent false expectations or misunderstandings.

Intuition in decision-making

The role of intuitive processes in decision-making is gaining increasing interest in the
field of healthcare.?*35 An increasing number of theories on decision making assume both
intuitive and deliberative decision-making processes play a role. Intuition is an unconscious
process, although difficult to quantify with valid and reliable measures, often described
as ‘gut feeling’.? In contrast, deliberative mental processing is more explicitly analytic,
slow, and effortful.?” Both processes are not mutually exclusive, and research shows both
are used.?® Intuitive decision-making can lead to quicker decisions and may be more ef-
fective in situations where time is limited, as it might help in integrating large amounts of
information, but it can also be prone to biases and errors. On the other hand, deliberative
decision-making may be more thorough in formulating preferences potentially leading to
more congruent decision. However, explicit deliberation can also be time-consuming and
can cause negative emotions to intensify.3

As our TINY-2 study showed, parents differ in how they wish to make complex decisions,
with a minority of the participating parents -mostly men and couples that opted for pallia-
tive comfort care- viewing their decision as rationally made. In the TINY-3 studies, parents
initially saw the technology as a source of hope, leading some to consider participation pri-
marily for their child’s potential benefit. However, as they gained a deeper understanding
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of the risks and benefits, including those that affect the mother, some parents’ perspectives
shifted.

A useful approach was recently suggested by Geurtzen & Wilkinson.** They suggest to
facilitate both intuitive and rational decision-making, explore specific health beliefs, and
help refine internal mental models. To evaluate the role of intuition, they also suggest to
gently challenge a parental preference to determine if it is stable and well-informed. This
can be done by asking whether the preference truly aligns with the parents’ core values,
encouraging them to pause judgment until they have a full understanding. Clinicians can
also suggest that parents’ preferences may evolve as they learn more about the risks and
benefits, allowing space for uncertainty, and helping to distinguish short-term emotional
reactions from long-term outcomes.33%-41

Value clarification - a doctor’s task?

One parent in the TINY-2 study stated “I don’t know if physicians should [help parents clarify
their values], they are not trained to do so”, reflecting a common concern among parents
about the capability of physicians to facilitate value clarification during prenatal counsel-
ling regarding extreme premature birth. A multidisciplinary approach involving profes-
sionals specifically trained to explore values was one of the suggestions to improve value
clarification. This raises important questions about whether physicians are truly unpre-
pared for this role, whether they should be equipped with the necessary skills, or whether
this responsibility might be better suited to (or shared with) other disciplines. Effectively
addressing these challenges requires integrating both the ability to explore patients’ values
and the medical knowledge about their conditions. Physicians are uniquely positioned
to seamlessly weave medical information into conversations about values, facilitating a
holistic approach to care. While specialists like spiritual counselors excel in exploring
values and finding meaning, they may not easily integrate medical information into the
discussion. Moreover, professionals such as spiritual counselors are not always available,
particularly during urgent situations or late at night. This underscores the importance of
equipping physicians with the skills to navigate these nuanced conversations effectively.
Lastly, families may have strong preferences about who they want to guide them in these
decisions—whether it be the obstetrician they have known throughout the pregnancy, the
neonatologist with specialized insights into the baby’s condition, or professionals like a
spiritual or social counsellor who can provide emotional and existential support.

Given the centrality of value clarification in treatment decisions, we believe it is imperative
that physicians develop the skills to facilitate this process. Preference-sensitive and val-
ue-laden decisions are not confined to neonatology or obstetrics but are prevalent across
all fields of medicine. However, many physicians lack the training, confidence, or inclination
to prioritize value exploration in patient conversations.*® While shared decision-making is
gaining prominence in medical education, the specific focus on helping patients articulate
their values remains underdeveloped. Integrating training on value clarification into the
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medical curriculum would enhance this critical competency, ultimately improving patient
care across disciplines.*

Eliciting the patient’s values is part of meaningful conversations between clinicians and
patients, laying a foundation for shared decision-making and patient-centered care. In
the context of imminent extreme premature birth, the relationship between patients and
clinicians becomes particularly crucial, as trust is essential. Regardless of the treatment
decision, engaging with parents to understand what matters most to them and their family
is vital for establishing a productive relationship between parents and physicians. As
demonstrated in De Proost’s thesis, parents described personalization in periviable care
as “building a relationship with healthcare professionals” and “feeling seen and heard”.*3
Physicians should be genuinely curious about the lives of their patients, what is important
to them, and what they - in the context of neonatology or paediatrics - envision for their
child and family.

Technical state of the art and its effect on neonatal care

High technological care at the limit of viability is rapidly redefining the boundaries of
neonatology.***> As advancements in neonatal intensive care become more refined and
widespread, there is a growing tendency to normalize what once was considered extraor-
dinary and high technological care.***® This shift reflects the interplay of technological
determinism—where technological capabilities drive clinical practices—and the techno-
logical imperative—the compulsion to use technology simply because it exists.*’

This thesis explored the different perspectives of stakeholders on artificial amnion and
placenta technology described in the TINY-3 studies in part II. Though currently seen as
highly technological and experimental—and often associated with science fiction—history
suggests that, if proven safe and effective, this new technology could eventually become
as normal as ventilators and surfactant therapy. However, this potential normalization
risks overlooking the ethical complexities and potential futility of some interventions,
particularly when long-term outcomes remain uncertain. Neonatal care must balance the
promise of cutting-edge technology with careful value clarification for families and society,
to avoid assumptions that high-tech treatments are always the best option.

Despite the rapid advancement of neonatal technologies, there remains a significant gap in
our understanding of the long-term outcomes into adulthood for infants born at the limit
of viability. Given this gap and the remaining challenge for effective long-term follow-up
in current practices, it is essential to ensure that emerging innovations, such as artificial
placenta systems, integrate robust mechanisms for monitoring and evaluating long-term
outcomes. Healthcare professionals frequently prioritize the development and implemen-
tation of new interventions, driven by a commitment to innovation and improving imme-
diate outcomes. However, this drive for progress often overshadows the equally important
need for strong post-discharge care and monitoring, which are crucial for assessing and
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improving long-term outcomes. This also raises critical questions about whether the focus
should prioritize innovations with their the follow-up, such as artificial placenta systems,
or emphasize improving current long-term follow-up care.

Global health perspective

In the context of global health, neonatal intensive care represents a critical area of focus
due to the significant burden of preterm births, the associated complications worldwide
and the significant disparities in access to specialized care between low- and middle-in-
come countries and high-income countries.®® The disparity in healthcare infrastructure
contributes to differences in mortality and morbidity rates, as well as the interpretation
of the concept of viability. Advancements in NICU care have led to remarkable improve-
ments in survival rates, however often these advancement are particularly implemented
in high-income countries. The increasing ability to save premature infants in these coun-
tries together with the disparity in access to new innovative technologies across low- and
middle-income countries highlights a global inequity. This divide prolongs a dual burden:
resource-rich settings must grapple with the ethical implications of prolonging life without
assured quality, while resource-limited settings remain constrained by basic neonatal
care deficits.

Furthermore, the focus on viability-centric innovations in high-income settings risks di-
verting attention and resources from scalable, cost-effective interventions—such as kan-
garoo care, infection prevention, and nutrition support—that could have a broader impact
on global neonatal survival. As NICU care continues to advance, it is imperative to critically
evaluate its global implications, ensuring that innovation not only extends viability but
also promotes equitable health outcomes worldwide.

Translating insights to broader applications (ethical, practical, research)
In this thesis, it became clear that peer support is often inspiring and important for groups
of patients who feel unseen and whose problems lack recognition, such as our group of
adults who are born extremely premature (TINY-1). While not everyone feels the need
to connect with others sharing their diagnosis, for some, this connection is an important
part of their journey.

Furthermore, while we studied a specific setting within the neonatology context, our rec-
ommendations extend beyond this specific setting. They can be applied to other settings
with grey-area decisions and to other fields of medicine, such as paediatric intensive care or
general paediatric wards. Every healthcare professional should have the skills to help their
patient explore and formulate their values and ask the patient or surrogate decision-maker
how and if they want to make the decision.

Our structured approach to emerging technologies that may influence life and death, may
serve as a valuable blueprint. This includes early-stage stakeholder involvement in and
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the use of the Guidance Ethics Approach. Ensuring ethical and responsible development
requires the active involvement of stakeholders throughout the process.

Reflections on this thesis / strengths and limitations

This thesis has several strengths but also some limitations. A key strength of our work is
the involvement of a diverse range of stakeholders in all the studies. Our multidisciplinary
team, which included neonatologists, a maternal-fetal medicine specialist, ethicists, a psy-
chologist with a focus on medical decision-making, PhD students, and representatives
from the Dutch patient organization Care4Neo, members of the PLS consortium as well as
parents of extremely premature infants, played a crucial role in strengthening the analysis
and interpretation of the results. The involvement of Care4Neo was very valuable, as their
input played a crucial role from the early stages of protocol development to the writing of
the manuscript. They provided insights on addressing sensitive topics, adjusting materials
for our participants, interpreting results, and ensuring that the perspectives of the parents
were clearly represented in the articles. The input from members of the PLS consortium
was also very valuable, as their expertise contributed to the interpretation of the results.
Furthermore, they provided prototypes of the artificial amnion and placenta technology
they had developed, which served as a starting point for discussion during the interviews.
Additionally, one of the strengths in our methodology was purposive sampling to include a
diverse group of participants, facilitated by the development of a database for parents who
had experienced the birth of an extremely premature infant. Participants were selected
aiming for variation in personal demographics (age, education, geographic location in the
Netherlands) and specific experiences with extremely premature births, such as gestation
at birth, outcomes, and the decisions made at the limit of viability.

However, there are several limitations to note. First, the results can be context-specific and
may be limited to the Dutch setting. However, our results also provide learning points that
hold cross-cultural relevance, offering insights applicable across diverse cultural contexts.
Second, despite efforts to recruit a diverse sample through purposive sampling, there was
an underrepresentation of individuals who identified as religious or who came from non-
white ethnic backgrounds which is a known problem in this research area. Both cultural
and religious factors are crucial to understanding the values and decisions of individu-
als in these contexts. Moreover, the TINY-1 study, which included adults born extreme-
ly prematurely, did not capture the perspectives of individuals who experienced severe
consequences from their extremely premature birth. The study’s methodology required
participants to have a certain level of cognitive functioning to participate in focus group
interviews. As a result, the study excluded individuals whose impairments might have
limited their ability to express themselves in this format. Nevertheless, the perspectives
of survivors with various outcomes from extreme prematurity were still represented, as
the majority of the participant experienced some form of physical, social, and psychological
consequences. Lastly, during the TINY-3 studies, it proved challenging for our participants
to distinguish between a trial setting employing artificial amnion and placenta technology
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and a care setting incorporating this technology, which may have influenced the results.
However, this also highlights how closely related these contexts may be, particularly from
the perspective of parents.

Future perspectives

Education in Value clarification

Future research could examine whether healthcare providers explore parental values
during counselling, identify barriers and facilitators, and develop strategies to address
barriers while strengthening facilitators. Insights could guide educational programs to
support providers, extending beyond viability decisions to other hospital settings. Inte-
grating this into medical training, with a focus on continuous development throughout the
path to becoming a medical specialist and beyond, could help future doctors and specialists
navigate value-laden decisions and engage effectively with patients.

Outcome measures

Current outcome measures could be expanded and more closely aligned with what mat-
ters to parents. Collaborating to define universally accepted outcome parameters that
consider the perspectives of physicians, infants, and families is crucial for both research
and counselling.’” This dissertation shows that more research is needed on patient re-
ported outcomes measures. Additionally, there is a need for data on long-term outcomes
for adults born extremely prematurely. For example, the very recently granted proposal
on patient reported outcome measures in prematurely born adolescents is a promising
project in this field.>!

Importance of follow-up and expertise centrum

The follow-up in neonatal care should be extended to identify and address long-term devel-
opmental and health challenges in infants who are born extremely premature. Currently,
the guideline advises follow-up until 8 years of age for extremely preterm infants. Howev-
er, in practice, this is not fully implemented across all perinatal centers, and follow-up in
some centers is limited to 5-6 years. So far, the barriers appear to be mainly financial and
related to physicians, but gaining more insight into these barriers, increasing awareness
and knowledge may help to expand the follow-up period. Long-term follow-up - at least
until adulthood - is essential not only for assessing survival and morbidity rates, but also
for the timely recognition of health issues and the activation of appropriate care and up-to-
date counseling based on recent data. Furthermore, it is essential for evaluating whether
treatments, such as artificial amnion and placenta technology, lead to improve outcomes.
Establishing a nationwide expert center on middle and long-term effects of extremely
premature births may provide valuable guidance and resources for patients, parents, and
healthcare professionals, ensuring comprehensive care throughout the life of the chil-
dren and adults who are born extremely premature. Such a center could offer specialized
knowledge, foster collaboration, can assist in finding and arranging the appropriate care
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and may also provide advice on referrals, hopefully resulting in improved quality of life
of patients and their families.

Development of artificial amnion and placenta technology

Ongoing research is needed in the field of artificial amnion and placenta technology, both
in terms of technological and safety aspects, as well as ethical and legal considerations.
Given the concerns in the Netherlands and the lack of long-term data or the current status, it
may be reasonable to closely monitor international developments while carefully weighing
the national PLS objectives. These should be made sensitive to the findings of this thesis.

Update decision-aid extreme prematurity [Keuzehulp Vroeggeboorte]

The Dutch decision aid ‘Keuzehulp Vroeggeboorte’ was developed based on the PreCo
studies, but before the start of this thesis.> At that time, knowledge on actual parental
values and preferred value clarification was somewhat limited. With the next update of
this decision aid, insights from this research should be incorporated into the decision aid.

Development of Guidelines

Guidelines in general should allow for flexibility in situations that are not strictly black-
and-white, presenting potential trade-offs and allow time for encounters. This approach
challenges current guideline development methods, which are based on the GRADE level
of evidence, and may require us to rethink how we create and implement these frame-
works. The input from this dissertation could be considered in the upcoming revision of
the current guideline.

Financial resources

Preference sensitive treatment discussions require time and thus money, but the po-
tential benefits are significant. Properly aligning care with patient values and avoiding
over-treatment could lead to more appropriate and efficient healthcare. In the long term,
this approach may result in better resource allocation and improved health outcomes.*°
Healthcare systems should facilitate financial resources to invest in the implementation
of conversations about values and preferences.
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My role as a young medical doctor and qualitative researcher

In this thesis, different approaches of qualitative research were used. As a qualitative
researcher, you are an instrument of the research, and your own biases inevitably influence
the process.. The data collected in the research can directly shape and alter the perception of
the researcher(s).

As ayoung medical doctor and a researcher in the field of periviable decision-making, the
author of this thesis had a dual role. The interviews of the TINY-1 and TINY-2 study were
performed together with Lien De Proost, an ethicist and researcher. For the TINY-3 study, the
focus group interviews were always performed in a team of minimal two persons (moderator
and observer), with background ranging from young medical doctor, maternal fetal medicine
specialist, neonatologist or ethicist.

Dual role

Balancing the dual role of young doctor and researcher came with some opportunities and
challenges. As a medical doctor,  had the advantage of understanding complex medical
contexts, which helped me empathize with participants and interpret nuanced data.
Furthermore, my background and training as a medical doctor often helped me connect
with participants, particularly when discussing medical or emotional topics. However, this
dual role also posed challenges, such as the potential for respondents to perceive me more
as a healthcare provider than as a researcher. At times, my role as doctor influenced how
participants engaged with me and my fellow interviewer. An example of this is that during
discussions of more medically related topics, participants tended to direct their attention
toward me, whereas, when ethical subjects were addressed, they often turned first to my co-
interviewer, the ethicist. Importantly, I think my dual role allowed me to gain deeper insights
into participants’ lived experiences, ultimately enriching the study’s findings.

Lessons learned

One of the most valuable aspects of this research was learning from every interview with the
parents I spoke to. In the following paragraphs, [ highlight three key lessons I have gained
and will apply in my future work as a young doctor; however, these are by no means the only
insights I have learned from this research.

First, this experience underscored the importance of reassurance—not just in research
butalso in clinical interactions with patients and families. Letting people know that their
thoughts and opinions matter, and that there is no judgment, fosters a sense of trust and
openness. Many parents found it intimidating at first to share their experiences, expressing
uncertainty about whether their responses were “right” or aligned with what I was seeking.
Reassuring them that there were no “correct” answers and emphasizing my curiosity about
their genuine perspectives helped create an open dialogue.

Another key lesson for me was how essential it is to approach every conversation with
honesty and sensitivity. Being transparent—such as admitting when I did not know the
answer to a question—helped build trust. Parents often shared that the healthcare providers
they most appreciated were those who were honest and made them feel seen and heard. They
valued small but meaningful acts of kindness, like celebrating milestones for their child or
simply serve them a good cup of coffee. These reflections reinforced my belief in the power of
empathy and attentiveness, both in research and in medical practice.

Lastly, a profound lesson was the importance of curiosity—not just curiosity about the
outcomes of research, but about understanding what truly matters to patients and their
families. Asking thoughtful “why” questions without making participants feel interrogated
or misunderstood is essential. I learned to avoid projecting my interpretations onto their
answers, as their experiences could diverged from my assumptions. This open-mindedness
and genuine interest in their stories allowed me to uncover deeper insights and enriched the
research findings.
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Concluding remarks

This thesis underscores the crucial role of values in decision-making, particularly in the
context of healthcare and the development of new technologies. Parents seek an active
role in the exploration of these values when making critical decisions regarding the care of
their infants, especially in preference-sensitive and time-critical situations. As we navigate
the complexities of medical advancements, it is clear that values should not be merely an
afterthought, but an integral part of the decision-making processes. Education for health-
care providers must, therefore, emphasize the exploration of parental values, equipping
professionals with the skills necessary to foster value-centered decision-making in varying
situations.

Furthermore, the importance of long-term follow-up care for infants born at the limit of
viability cannot be overlooked. The lack of comprehensive data in this area highlights the
critical need for better follow-up, and the importance of research that bridges technological
advancements with an emphasis on sustained, longitudinal care. Such efforts are necessary
to ensure that the development of new technologies is accompanied by a commitment to
the well-being of these vulnerable infants throughout their lives.

Finally, this thesis serves as the beginning of a broader societal dialogue in the context of
artificial amnion and placenta technology. Engaging all relevant stakeholders across dif-
ferent phases of care and decision-making is essential to ensure that all important voices
are heard. This work is just the beginning, we hope to have contributed to the field of de-
cision-making and artificial amnion and placenta technology. Value-centered care should
be ensured in neonatal care.

-233-



Chapter 10

References

De Bie FR, Kim SD, Bose SK, Nathanson P, Partridge EA, Flake AW, Feudtner C. Ethics Consider-
ations Regarding Artificial Womb Technology for the Fetonate. Am ] Bioeth. 2023;23(5):67-78.
Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et al. Shared decision
making: a model for clinical practice. ] Gen Intern Med. 2012;27(10):1361-7.

Stiggelbout AM, Pieterse AH, De Haes JC. Shared decision making: Concepts, evidence, and prac-
tice. Patient Educ Couns. 2015;98(10):1172-9.

Boland RA, Davis PG, Dawson JA, Doyle LW. What are we telling the parents of extremely preterm
babies? Aust N Z ] Obstet Gynaecol. 2016;56(3):274-81.

Geurtzen R. Prenatal counselling in extreme prematurity [Dissertation]. Nijmegen, the Neth-
erlands: Radboud University; 2019.

Geurtzen R, De Proost L, Verhagen AAE, Reiss IKM, Hogeveen M, Verweij E]JT. Dutch profession-
als’ discussion preferences with the parents of extremely premature infants varied, but the
trend was towards shared decision-making. Acta Paediatr. 2023;112(6):1200-8.

Politi MC, Dizon DS, Frosch DL, Kuzemchak MD, Stiggelbout AM. Importance of clarifying pa-
tients’ desired role in shared decision making to match their level of engagement with their
preferences. Bmj. 2013;347:f7066.

Verweij E], De ProostL,van Laar], Frank L, Obermann-Borstn SA, Vermeulen MJ, etal. Ethical Develop-
ment of Artificial Amniotic Sac and Placenta Technology: A Roadmap. Front Pediatr. 2021;9:793308.
Lipstein EA, Breslin M, Dodds CM, Kappelman MD, Ollberding NJ, Margolis P, et al. Integrating
shared decision making into trial consent: A nested, cluster-randomized trial. Patient Education
and Counseling. 2021;104(7):1575-82.

Whitney SN, McGuire AL, McCullough LB. A typology of shared decision making, informed con-
sent, and simple consent. Ann Intern Med. 2004;140(1):54-9.

Ingersgaard MV, Tulstrup M, Schmiegelow K, Larsen HB. A qualitative study of decision-making
on Phase Il randomized clinical trial participation in paediatric oncology: Adolescents’ and
parents’ perspectives and preferences. Journal of Advanced Nursing. 2018;74(1):110-8.
Blanco F, Suresh G, Howard D, Soll RF. Ensuring accurate knowledge of prematurity outcomes
for prenatal counseling. Pediatrics. 2005;115(4):e478-87.

Gooi A, Oei ], Lui K. Attitudes of Level Il obstetricians towards the care of the extremely prema-
ture infant: a national survey. ] Paediatr Child Health. 2003;39(6):451-5.

Morse SB, Haywood JL, Goldenberg RL, Bronstein ], Nelson KG, Carlo WA. Estimation of neonatal
outcome and perinatal therapy use. Pediatrics. 2000;105(5):1046-50.

Janvier A, Barrington K, Deschénes M, Couture E, Nadeau S, Lantos J. Relationship between site
of training and residents’ attitudes about neonatal resuscitation. Arch Pediatr Adolesc Med.
2008;162(6):532-7.

Adams SY, Tucker R, Clark MA, Lechner BE. “Quality of life”: parent and neonatologist perspec-
tives. ] Perinatol. 2020;40(12):1809-20.

de Boer A, van Beek PE, Andriessen P, Groenendaal F, Hogeveen M, Meijer S, et al. Opportu-
nities and Challenges of Prognostic Models for Extremely Preterm Infants. Children (Basel).
2023;10(10).

Charest-Pekeski AJ, Sheta A, Taniguchi L, McVey M]J, Floh A, Sun L, et al. Achieving sustained
extrauterine life: Challenges of an artificial placenta in fetal pigs as a model of the preterm
human fetus. Physiol Rep. 2021;9(5):e14742.

De Bie FR, Davey MG, Larson AC, Deprest J, Flake AW. Artificial placenta and womb technology:
Past, current, and future challenges towards clinical translation. Prenat Diagn. 2021;41(1):145-58.
Partridge EA, Davey MG, Hornick MA, Flake AW. An EXTrauterine environment for neonatal develop-
ment: EXTENDING fetal physiology beyond the womb. Semin Fetal Neonatal Med. 2017;22(6):404-9.
Syltern], Ursin L, Solberg B, Stgen R. Postponed Withholding: Balanced Decision-Making at the
Margins of Viability. Am ] Bioeth. 2022;22(11):15-26.

-234 -



English summary and general discussion

De Proost L, Ismaili M’hamdi H, Verhagen AAE, Reiss I, Geurtzen R, Verweij E]J. On the limits
of viability: toward an individualized prognosis-based approach. Journal of Perinatology.
2020;40(12):1736-8.

Verweij E], De Proost L, Hogeveen M, Reiss IKM, Verhagen AAE, Geurtzen R. Dutch guidelines on
care for extremely premature infants: Navigating between personalisation and standardization.
Semin Perinatol. 2022;46(2):151532.

Boyd EA, Lo B, Evans LR, Malvar G, Apatira L, Luce JM, White DB. “It’s not just what the doctor
tells me:” factors that influence surrogate decision-makers’ perceptions of prognosis. Crit Care
Med. 2010;38(5):1270-5.

Roscigno CI, Savage TA, Kavanaugh K, Moro TT, Kilpatrick SJ, Strassner HT, et al. Divergent views
of hope influencing communications between parents and hospital providers. Qual Health Res.
2012;22(9):1232-46.

Jager S, Kavanaugh K, Hoffman S, Laitano T, Jeffries E, Tucker Edmonds B. Parents’ Descriptions
of Neonatal Palliation as a Treatment Option Prior to Periviable Delivery. ] Perinat Neonatal
Nurs. 2020;34(2):178-85.

Haward MF, Lorenz JM, Janvier A, Fischhoff B. Bereaved Parents: Insights for the Antenatal
Consultation. Am ] Perinatol. 2021.

Boss RD, Hutton N, Sulpar L], West AM, Donohue PK. Values parents apply to decision-making
regarding delivery room resuscitation for high-risk newborns. Pediatrics. 2008;122(3):583-9.
Janvier A, Farlow B, Baardsnes ], Pearce R, Barrington KJ. Measuring and communicating mean-
ingful outcomes in neonatology: A family perspective. Semin Perinatol. 2016;40(8):571-7.
Kaemingk BD, Carroll K, Thorvilson MJ, Schaepe KS, Collura CA. Uncertainty at the Limits of
Viability: A Qualitative Study of Antenatal Consultations. Pediatrics. 2021;147(4).

Henderson GE, Churchill LR, Davis AM, Easter MM, Grady C, Joffe S, et al. Clinical trials and
medical care: defining the therapeutic misconception. PLoS Med. 2007;4(11):e324.

Sheppard MK. Vulnerability, therapeutic misconception and informed consent: is there a
need for special treatment of pregnant women in fetus-regarding clinical trials? ] Med Ethics.
2016;42(2):127-31.

de Vries M, Holland RW, Witteman CLM. Fitting decisions: Mood and intuitive versus deliberative
decision strategies. Cognition and Emotion. 2008;22(5):931-43.

Moxley JH, Ericsson KA, Charness N, Krampe RT. The role of intuition and deliberative thinking
in experts’ superior tactical decision-making. Cognition. 2012;124(1):72-8.

de Vries M, Fagerlin A, Witteman HO, Scherer LD. Combining deliberation and intuition in patient
decision support. Patient Educ Couns. 2013;91(2):154-60.

Pearson H. Science and intuition: do both have a place in clinical decision making? Br ] Nurs.
2013;22(4):212-5.

Evans JSBT. Intuition and Reasoning: A Dual-Process Perspective. Psychological Inquiry.
2010;21(4):313-26.

Rubin EB, Buehler AE, Cooney E, Gabler NB, Mante AA, Halpern SD. Intuitive vs Deliberative
Approaches to Making Decisions About Life Support: A Randomized Clinical Trial. JAMA Netw
Open. 2019;2(1):e187851.

Geurtzen R, Wilkinson D]C. Incorporating parental values in complex paediatric and perinatal
decisions. Lancet Child Adolesc Health. 2024.

Epstein RM, Gramling RE. What is shared in shared decision making? Complex decisions when
the evidence is unclear. Med Care Res Rev. 2013;70(1 Suppl):94s-112s.

Hower EG. Beyond Shared Decision Making. ] Clin Ethics. 2020;31(4):293-302.

Akkermans AA, Lamerichs ], Schultz MJM, Cherpanath T, van Woensel ], van Heerde MM, et al.
How doctors actually (do not) involve families in decisions to continue or discontinue life-sus-
taining treatment in neonatal, pediatric, and adult intensive care: A qualitative study. Palliat
Med. 2021;35(10):1865-77.

De Proost L. Navigating Periviability: On the ethics of personalization at the limit of viability
[Dissertation]. Rotterdam, the Netherlands: Erasmus University; 2024.

Philip AG. The evolution of neonatology. Pediatr Res. 2005;58(4):799-815.

-235 -



Chapter 10

Te Pas AB. Improving Neonatal Care with Technology. Front Pediatr. 2017;5:110.

Hendriks S, Dancet EAF, Vliegenthart R, Repping S. The acceptability of stem cell-based fertility
treatments for different indications. Molecular Human Reproduction. 2017;23(12):855-63.
Siermann M, Valcke O, Vermeesch JR, Raivio T, TSuiko O, Borry P. “Are we not going too far?“:
Socio-ethical considerations of preimplantation genetic testing using polygenic risk scores
according to healthcare professionals. Social Science & Medicine. 2024;343:116599.

van Dijke I, van El CG, Lakeman P, Goddijn M, Rigter T, Cornel MC, Henneman L. Dynamics
of reproductive genetic technologies: Perspectives of professional stakeholders. PLOS ONE.
2022;17(6):e0269719.

De Proost L, Verweij EJ, Geurtzen R, Zuijdwegt G, Verhagen E, Ismaili M’hamdi H. Viability,
abortion and extreme prematurity: a critique. Clinical Ethics. 2023;18(4):385-92.

World Health Organization. Preterm birth factsheet 2023 [Available from: https://www.who.
int/news-room/fact-sheets/detail/preterm-birth.

18 dedicated clinicians are going to establish their first scientific research line (In Dutch: 18
gedreven clinici gaan hun eerste wetenschappelijke onderzoekslijn opzetten) ZonMw web-
site2024 [Accessed on January 13, 2025]

-236 -



English summary and general discussion

-237 -



