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Abstract

Background: Most medications lack evidence-based information about its safety and efficacy during pregnancy
and breastfeeding, because pregnant women are often not included in clinical research. Another way to generate
evidence is by using a Learning Healthcare System (LHS) approach. In an LHS, care and research are aligned in such a
way that it can accelerate evidence generation and outcomes for patients, based on real-life medication use. For the
development of an ethically responsible and sustainable LHS, it is of crucial importance to understand what women
think of such an alternative approach to knowledge generation. Therefore, this paper explores their views on an LHS
for pregnant and breastfeeding women.

Method: For this qualitative study, we interviewed 20 women during preconception, pregnancy, or nursing to
explore their views on an ethically responsible LHS for pregnant and breastfeeding women. The pseudonymized
transcripts were analyzed thematically.

Results: We identified four main themes describing women’s views on LHSs. The first theme describes that respond-
ents were positive about learning healthcare systems, and considered them to function as a central point for infor-
mation about their medication, which they felt is currently lacking. The second theme shows that respondents want
to contribute to and engage in generating new information because they want to help others and contribute to
scientific research. Respondents also mentioned that, currently, not every woman is aware of the risks of the lack of
evidence for medication used in pregnancy. The third theme shows that respondents regard their healthcare profes-
sional as essential for the translation and interpretation of information, regardless of a learning healthcare system. The
last theme describes that respondents will trust a learning healthcare system more if the medical community sup-
ports it, and when data collection and processing is transparent.
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Conclusion: Women during preconception, pregnancy and nursing agree that an LHS could be a viable alterna-
tive to help close the knowledge gap on the safety of medication used during pregnancy and breastfeeding. The
obtained insights from our interviews provide valuable stepping-stones for the development of an ethically responsi-
ble and sustainable LHS, as well as for the engagement of women in an LHS.

Keywords: Ethics, Qualitative research, Learning healthcare systems, Pregnant and breastfeeding women

Background

Every year more than 5 million women' become pregnant
in the European Union and the majority takes at least one
medication during a pregnancy [1, 2]. Yet, most medica-
tions lack evidence-based information about safety and
efficacy during pregnancy, because pregnant women are
routinely excluded from most clinical research, due to
a fear of harming the developing fetus [3, 4]. Even less
information is available about the exposure of the new-
born to the medication through breastfeeding. Only
5% of the available medications have been adequately
monitored, tested, and labelled for use in pregnancy
and breastfeeding and often long-term effects remain
unknown [5].

In real life, numerous medications have been used
safely and effectively in pregnancy with minimal risk to
the fetus and mother, but we are not systematically learn-
ing from these experiences [6, 7]. There are strong ethi-
cal reasons to change the way evidence is currently being
generated and disseminated. In the literature, multiple
solutions for conducting research with pregnant women
have been suggested, such as, routine inclusion of preg-
nant women in clinical trials or using an adaptive trail
design to support safe and efficient inclusion of pregnant
women in different stages of medication development
[3, 8]. However, pregnant women hesitate to participate
in trials, and medicines manufacturers hesitate to have
them included, because of potential liability issues. Given
the vast availability of real-world data on medicines pre-
scriptions and health outcomes, an alternative way to
generate evidence is to learn from previous and current
medication use, by transforming the field of pregnant and
breastfeeding women into a Learning Healthcare System
(LHS) [4]. In an LHS, healthcare and research are aligned
to accelerate research and outcomes for patients. LHSs
have the potential to develop scientific knowledge based
on health information and research data, and by directly
implementing new insights from analyses to the clinical
practice [9].

Currently, information on the safety and efficacy of
medications used during pregnancy and breastfeeding

! This also includes transgender men, non-binary and gender fluid people
who want to become pregnant or are pregnant.

is fragmented and spread across different data sources,
pregnancy or medicines cohorts, registries, and research
groups with unique data regarding pregnancies, adverse
drug reactions and the like. Examples are the European
system for the evaluation of safety of medication use in
pregnancy in relation to risk of congenital anomalies
(EUROmediCAT) and the European Network of Tera-
tology Information Services (ENTIS). Combining these
unique data sources in a system of continuous learning
could help clarify how medications impact pregnancy
outcomes and breastfeeding exposures [4, 7].

Although an LHS approach may broaden the oppor-
tunities to strengthen the evidence base of medications
used during pregnancies and breastfeeding, multiple eth-
ical issues arise when establishing and sustaining an LHS
[10]. These ethical issues are for a large part the result
of the sharp distinction that is currently visible between
research and practice. In general, there is the question
of quality and usability of the results from the learning
activities flowing from an LHS, and therefore, the classi-
fication of the learning activities as (scientific) research.
Furthermore, LHSs might struggle with ethical oversight,
especially when the boundary between research and care
is becoming less clear. Other important issues involve
notifying participants and asking informed consent, cre-
ating transparency regarding data analyses, commercial
interests, and unintended negative consequences from
implementation of new insights into practice [11]. Fur-
thermore, transforming the field of pregnant and breast-
feeding women into an LHS will, besides overcoming
the ethical issues, also depend on the support of a broad
range of key stakeholders within the health system [12].
For example, women need to trust there is significant
value and quality in the alternative approach so that they
can rely on this evidence, and they need to believe their
concerns about this new approach are taken seriously
[12]. However, there is not much knowledge of patients’
perspectives, let alone women of childbearing age, on
LHSs. Currently, we do not know what their concerns are
and when they would trust and support an LHS. Under-
standing what women think of this alternative approach
and what their concerns are, will be of crucial importance
for the success of the implementation of new insights
into care and the collection of new health-related data
within the LHS. Therefore, this paper aims to explore
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1. Attitude towards the status quo and the goal of ConcePTION
2. Participatory engagement

3. Respect for autonomy

4. Perceived risks

5. Need for return of results

6. Inclusion and freeriding

7. Sustainability

the views of women on an ethically responsible and sus-
tainable LHS for pregnant and breastfeeding women. To
deepen our understanding of the views of women whose
data may become part of such an LHS for pregnant and
breastfeeding women, we conducted semi-structured
in-depth interviews with women during preconception,
pregnancy, and nursing. During our interviews, we used
the Innovative Medicine Initiative (IMI) ConcePTION-
project as a case study. ConcePTION aims to develop an
LHS mechanism for pregnant and breastfeeding women.
In this way, the questions and answers are less hypotheti-
cal and can already be placed in real life context.

Method

Design

We employed a qualitative study design to explore
women’s views on an ethically responsible LHS for preg-
nant and breastfeeding women. The study is reported in
accordance with the consolidated criteria for reporting
qualitative studies (COREQ) [13]. This qualitative inter-
view study is a sub study of the IMI ConcePTION-pro-
ject. Our study focused solely on women, since we were
interested in the primary target population of the LHS
specifically, which accordingly could be aligned with the
opinion of other relevant stakeholders within IMI Con-
cePTION. For example, other researchers within the
ConcePTION-project conducted a survey study and
focus groups with healthcare professionals (HCPs) to
understand their needs regarding medication use during
pregnancy.

We performed semi-structured interviews with a topic
list (see Table 1), which came from two sources. We used
some of the items from guideline 12 of the 2016 Coun-
cil for International Organizations of Medical Sciences
(CIOMS) International Ethical Guidelines for Health-
related Research Involving Humans [14]. The CIOMS
guideline 12 covers essential elements for governing the
collection, storage, and analysis of data in health-related
research. A parallel can be drawn between data analysis
within an LHS and health-related research in general,
and therefore, the CIOMS guideline is very relevant for
an LHS. We also used the results of a narrative review

on patient and public views and attitudes towards the
sharing of health data for research [15]. This review gave
insight into key conditions for the use of health data in
general, which were used as topics in the interviews.

Sample and setting

We aimed to include women whose data may become
part of an LHS for pregnant and breastfeeding women.
We therefore included women who wanted to become
pregnant, were pregnant at the time of the interview, or
were nursing” up to 6 months after giving birth. Further-
more, to obtain a broad range of perspectives on the top-
ics, we aimed to include women with different medical
backgrounds and diverse characteristics. Respondents
were recruited by purposeful sampling with the help of
our contact persons from the University Medical Center
Utrecht, the Amsterdam University Medical Center, The
Netherlands Pharmacovigilance Center Lareb, Eurocat
Northern Netherlands, and by means of snowball sam-
pling. Potential respondents were then approached and
informed about the set-up of the study by e-mail or by
phone.

Since an effective LHS for the treatment of pregnant
and breastfeeding women is currently lacking, respond-
ents were unfamiliar with the concept of an LHS. To col-
lect valuable answers from the respondents, we decided
to give them additional information at the start of the
interview. With the additional information, we intro-
duced IMI ConcePTION (see Table 2) as a case study to
explain the lack of scientific knowledge and to explain
the alternative way to help close the knowledge gap.
We assumed all respondents were unfamiliar with the
concept of an LHS, and therefore choose to explain the
approach ConcePTION is taking and further explained
the term LHS as an ecosystem of continuous learning
from routinely collected health data. During the inter-
views, the term ecosystem was used to refer to an LHS,
since an LHS is mostly an academic term. In this paper,

2 We use the word “nursing” instead of “breastfeeding” to respect all differ-
ent ways women can nurse their newborn, that is for example: breastfeeding,
using a breast pump, or using formula milk.
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In April 2019, the Innovative Medicines Initiative (IMI) launched the ConcePTION project (Continuum of Evidence from Pregnancy Exposures, Repro-
ductive Toxicology and Breastfeeding to Improve Outcomes Now). ConcePTION is a European public-private partnership that aims to develop a
Learning Healthcare System (called “an ecosystem”) that can generate and disseminate reliable evidence-based information about medication safety
and efficacy during pregnancy and breastfeeding by learning from routinely collected data and research data across Europe [7].

During the interviews we introduced ConcePTION, and made a distinction between ConcePTION as a five-year project, which aims to build a system
of continuous learning, and ConcePTION as a sustainable ecosystem, which can eventually share new scientific knowledge. A way of sharing new
knowledge is through a knowledge bank, which ConcePTION aims to build for both women and their HCPs [7].

we will use the term LHS, since it is a commonly used
term for systems of continuous learning in healthcare
settings in the medical literature. To further explain and
to help visualize all the different components of the Con-
cePTION ecosystem, we used a diagram (see supple-
mentary file 1). The diagram allowed us to emphasize the
circular flow in an LHS and to show the important steps
in an LHS: data collection, analysis and interpretation,
and output. After this short introduction, we started with
the first two7 topics. Once these topics were discussed,
we made sure the respondents understood what was
meant with health data and explained how currently in
the Netherlands data is being collected, stored, and used.
Then we continued with the rest of the interview.

Data collection

The semi-structured interviews were conducted by MH
(trained qualitative researcher, female, MA, PhD can-
didate) with a topic list. The topic list was refined after
two pilot interviews. According to the technique of con-
stant comparative analysis, the interview topics evolved
as the interviews progressed alongside the data analysis
[16]. Data was collected from February 2020 to January
2021. In 19 out of 20 interviews, there had been no previ-
ous contact between the interviewer and the respondents
beforehand. In 1 out of 20 interviews, the interviewer and
the respondent had met each other prior to the interview
in an informal setting. Five interviews were performed in
person in rooms at the UMC Utrecht or at the respond-
ent’s home. Due to Covid-19 restrictions, 15 interviews
took place via a secure online platform. The interviews
took 41 to 94 min with a median duration of 64 min. Dur-
ing the interviews, the order of questions was adapted
to the narrative flow and the openness of the individual
respondent. During and after the interviews, MH made
notes to enhance the data and to provide a clear context
for data analysis. The interviews were audiotaped and
transcribed verbatim, coded and stored anonymously.
Written consent was obtained from all respondents.
Because no intervention was imposed on the partici-
pants, the Medical Research Ethics Committee (MREC)
Utrecht determined that the study was exempt from eth-
ics review under Dutch law.

Data analysis

After transcription, we analyzed the interviews accord-
ing to the thematic analysis method and by going back
and forth between data collection and analysis to develop
codes [16]. MH coded the transcripts using software
program NVivo 12. The interpretations and suitability
of the codes were discussed and compared amongst the
research team. During analysis, codes were adapted and
combined, and new codes were added to the coding list
where necessary. A meaning pattern was identified across
the data set, leading to the formulation of higher order
themes. To enhance the validity of our results, an intern,
SDH (female medical student, BSc) read the full tran-
scripts to check the consistency of the thematic frame-
work and critically (re)read the coding list. The findings,
including the coding list and formulated higher order
themes, were discussed within the complete research
team (MH, RG, MS, HD). Furthermore, a member check
was executed in the last phase of data analysis to dis-
cuss the accuracy and interpretation of our preliminary
results [17]. Thematic saturation was reached when the
occurrence of new findings ended after 20 interviews.

Results

Out of the 30 people that were approached, 22 agreed to
participate in the study, 2 were excluded, 6 were unable
to participate and 2 did not respond. A total of 20 semi-
structured interviews were conducted with women who
varied in medical indication, stage of pregnancy, and
reproductive history. Table 3 shows all relevant charac-
teristics of the respondents.

Based on the interviews we formulated four main
themes characterizing women’s views and moral intui-
tions regarding LHSs. The themes emerged consistently
across all interviews. We provide representative quota-
tions to illustrate the themes (see Table 4).

We started the interviews by asking the respondents
about their experiences with the use of medication and
with the search for information about their medication.
Most respondents mentioned that they experienced diffi-
culties in finding reliable and consistent information and
that drug labels lack any useful information on the safety
of the medication they wanted or needed to take. We
also asked healthy women whether they had taken any
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Respondent Age Education Medical indication Gravida Para Stage pregnancy
Mater (GPM)?
1 31-35 Graduate degree Chronic condition G3POMO Third trimester
2 31-35 Graduate degree Chronic condition GIPIM1 Nursing
3 26-30 Lower vocational (MBO) Chronic condition G2PTM1 Second trimester
4 36-40 Graduate degree Acute condition pregnancy related G4P1IM1 Third trimester
5 31-35 Lower vocational (MBO) Chronic condition G3P3M2 Nursing
6 31-35 College (HBO) Acute condition pregnancy related GIPIM1 Nursing
7 31-35 Graduate degree Acute condition pregnancy related G3P2M2 Nursing
8 26-30 Graduate degree Healthy G1POMO Second trimester
9 36-40 College (HBO) Acute condition G2P2M2 Nursing
10 21-25 Lower vocational (MBO) Chronic condition GI1PTM1 Wish to become pregnant
1 31-35 College (HBO) Healthy G1POMO Second trimester
12 36-40 Graduate degree Anomaly GIPIM1 nursing
13 41-45 Graduate degree Healthy G3P2MO Third trimester
14 31-35 Graduate degree Acute condition G3P2M2 Third trimester
15 31-35 Highschool Chronic condition G1GOMO Second trimester
16 31-35 Graduate degree Healthy G3PIM1 Nursing
17 31-35 Graduate degree Healthy G2P2M2 Nursing
18 36-40 Lower vocational (MBO) Chronic condition G8POMO Second trimester
19 41-45 College (HBO) Chronic condition G3PTM1 Wish to become pregnant
20 36-40 Graduate degree Healthy G2PIM1 Nursing

“ Gravida Para Mater (GPM) represents the reproductive history by indicating the number of pregnancies (G), births (P), and children (M) of the

respondents

medication during pregnancy or breastfeeding. Interest-
ingly, most respondents replied they had not. Only after
we asked whether they had looked for information online
about medication and we discussed the return of results,
did it become apparent that these women had in fact
taken multiple medications for milder complications or
conditions, during their pregnancy or during birth and/
or recovery.

Theme 1: views on an LHS

In principle, all respondents expressed a positive attitude
towards ConcePTION as a project and as an LHS (Q1).
Most respondents considered an LHS to function as a
central point for data analysis and/ or as a central point
for information. Some respondents emphasized the need
for such a central point to help overcome the problem of
contradictory information available online or from their
HCPs. Some respondents argued that the information
that flows from an LHS could increase their confidence
regarding the safety and efficacy of medications and
would allow them to take control over their own medica-
tion intake. They mentioned that they often do not know
whether a medication is safe, and therefore, they rather
not take any medication at all (Q2).

Some respondents stressed the importance of organ-
izations, experts, HCPs, and patients working together
within an LHS. They argued that working together
oftentimes means learning from each other through
knowledge sharing. Combining knowledge was seen
by some of the respondents as an improvement for the
generation of new knowledge about the safety and effi-
cacy of medications for, for example, different types of
patients, event congenital anomalies, and women in
general.

Some respondents immediately addressed the poten-
tial risks and hurdles that are associated with large data
projects. They argued that they were in favor of collecting
health data and the use of their health data in an LHS, as
long as their privacy can be protected.

Another initial response of some respondents, was
that an LHS is very complicated to understand. Some
respondents said that they did not understand how an
LHS would work in reality, but argued that it was not
up to them to fully grasp it. Furthermore, respondents
thought that building an LHS must be very challenging,
labor-intensive, and above all highly ambitious, because
it involves many stakeholders, and it concerns a lot of
data (Q3). A few respondents compared an LHS with big
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Views on an LHS Q1

R13: 1t is making me happy, the fact that you can merge information from different places to create new knowl-

edge. | get that it is complicated and that you need to think about the methods for analysis and interpretation
of results. I think it is a good development, also for the users. In this way, HCPs and women can get unambigu-

ous information.

Q2 R18:1think [ConcePTION] is very good, because it is just great for future patients and others to easily find good
information. [...] Because it can be very frustrating right now. [...] There is a lot of contradictory and unreliable

information on the internet.

Q3 R4:ltis ambitious, because you need to gather a lot of data, you need the right data and the right method for
data analysis. Then you also need to interpret results and translate the results into accessible information. Not
only in jargon, so that nobody understands the information.

Willingness to contribute Q4
and engage in an LHS Q5

R2: For others, yes. [The LHS] is of little use to me, but [contributing] is more to help others in the future.
R4 1 think it is important that [consent] is asked. And that everything is not just lying around all over the place.

Especially when it concerns medical data, | don't think that's being careful. So, | think this should be handled
with care. Certainly. [..] At least consent should be asked [before data is shared] and it should not be just
assumed that people consent to sharing data.

Q6  R15:1am doing pregnancy-yogda, there | am in a group with all big baby bellies. And I also find it useful that |
hear various tips regarding the pregnancy. | like that.

Q7 R20:1don't think a lot of people, or pregnant women know that they can contribute to scientific research. If they
would know about it, | believe they will contribute. It would help to at least give women information about the
possibilities [and about the burdens and benefits of contributing].

The role of the HCP inan LHS Q8

R8: It is better to discuss the interpretation [of results] with a GP or gynecologist. Especially on how does this

[medicine] influence me and my body?

Q9  R3:[regarding medication intake during pregnancy] It depends on the choice you make. That goes for every-
thing in life. You are the one to decide. And if your decision turns out wrong, that mistake is yours not someone

else’s.

Q10 R18: Despite the fact that you can suffer from the same condition, everybody is different, every woman is differ-
ent, and every pregnancy is different. So, what works for one person, does not necessarily work for the other.

Trust in an LHS Q11

R7:1actually trust that [research] will be conducted in a good and competent way and that my data is being

used for scientific research and for improving clinical practice. That would be in line with my own goal, which is
nice. So, | do not necessarily need to be informed about every detail of the research process. | don't think that is

problematic.

Q12 R13:0Once there is this additional goal of making profit, you cannot be objective. Even as a researcher you can-
not. The pharmaceutical industry can ask researchers for certain results in exchange for a trip to Haiti. In that
situation, you are no longer transparent, honest, and objective. Commercial purposes cloud that.

Q13 R19: It should be promoted by the right people. When | would go to my doctor, for example, my doctor would
say to me this is a great website to go to. | go to the midwife and she would say to me this is a great website to

go to, etc. | think that's important.

data projects or information technology systems, which
according to them, is complex and takes years to set up

properly.

Theme 2: willingness to contribute to an LHS

Motivations for contributing

The respondents considered helping other people
or helping future generations to be one of the most
important reasons to contribute to the development of
new information. Respondents emphasized that they
want to help with preventing people from experiencing
the same struggles they experienced when searching
for information on medication and the struggles with
becoming pregnant while also dealing with a chronic
condition (Q4). Another reason mentioned was to
advance scientific research, even if there is no direct
benefit for themselves. Respondents highly valued

scientific research and argued that it would facilitate
the progress in this little explored field.

Perceived barriers and facilitators

The respondents emphasized that contributing to the
creation of new information within an LHS should be
non-invasive and not too time consuming. Examples of
invasive and time-consuming contributions mainly had
to do with undertaking a complex action, such as hav-
ing to arrange your own supplies to collect for example
milk or urine. Many respondents suggested combining
already planned hospital visits, or other pregnancy-
related check-ups with research activities to make it
more accessible to pregnant and breastfeeding women.
Furthermore, most respondents emphasized that the
aim of the project or an LHS should be relevant to
their own situation, or should be in line with their own
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health needs and priorities, such as fighting an illness
or condition and sharing experiences.

Respect for autonomy

Most respondents argued that it is important to at least
notify people about collecting and using health data. A
small group of respondents wanted to give informed
consent for the use of their health data for a study
within an LHS. They argued that consent would allow
for some control regarding the use of their own data.
According to these respondents, data are something
personal that should be treated with caution (Q5).
Other respondents argued that giving informed consent
every time a new study is performed with their data
is too invasive and could negatively influence a per-
son’s willingness to contribute. Being (re)contacted for
research was sometimes experienced as annoying and
was not considered a priority. Furthermore, respond-
ents put forward that when data is anonymous, then
there is no added personal value in knowing or giving
consent. Furthermore, multiple respondents suggested
that when an LHS has been developed it would suffice
to have a clear statement on the website explaining how
and by whom data is collected, analyzed, and stored.
Having information available online allows people to
look for the information when they want to know more.

Responsibility

All respondents felt a level of responsibility to partic-
ipate in or contribute to an LHS, if possible. Reasons
included: to help prevent other women from experienc-
ing the lack of information about a chronic condition,
an adverse drug reaction, the pregnancy, the newborn,
doing ‘the right thing, and helping with research pro-
gressing (Q6). Most respondents with a chronic condi-
tion explained that they wanted to help other women
by sharing their experiences and information, because
they felt part of another group or felt connected to
other women because of a shared chronic disease or
other shared pregnancy or maternal features. Some
healthy respondents argued that they did not feel more
connected to other pregnant or nursing women and did
not need another group to affiliate with and/ or did not
want the opinion of other women on how to be preg-
nant. Some of the healthy respondents also mentioned
that the feeling of being connected to other pregnant
women was less present during their second pregnancy.
A few respondents had the opinion that, unfortunately,
some women were not always aware of the knowledge
gap, and therefore, do not feel as responsible to par-
ticipate in research activities (Q7). Further to this, they
suggested that more awareness needs to be raised to
also reach these women.
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Theme 3: the role of the healthcare professional in an LHS
While the interviews did not specifically focus on the
role of the HCPs in the creation of new knowledge,
most respondents emphasized the importance of the
HCP in both the search for and dissemination of infor-
mation about medication and treatments while preg-
nant or breastfeeding.

Searching for information

Most respondents found interpreting medical informa-
tion and research results to be extremely difficult and
trying medication by yourself undesirable. Most respond-
ents felt they should consult their HCP (Q8). Many
respondents consulted drug labels, the internet, and their
HCP for information on the medication they were con-
sidering taking. According to them, the internet can be
used for personal research prior to a consult or after to
read the information again at a slower pace.

Dissemination of information

When asked about the return of results in an LHS,
most respondents expressed the wish for personal-
ized information. Many respondents valued privacy as
an important principle to protect, and therefore, it was
acknowledged by a few respondents that personalized
information would be difficult to realize without sharing
personal information. Respondents mentioned that to
fully depend on the information in a knowledge bank, it
needs to be able to give decisive advice. Some respond-
ents emphasized the need for a “yes” or “no” answer.
Other respondents argued that, if personalized informa-
tion is not an option, it would still be useful to have infor-
mation to guide a decision regarding medication intake.
A small group of respondents argued that it is always
one’s own responsibility to make a good and informed
decision (Q9).

Most respondents asked their HCP for advice about
the safety and efficacy of medication. Respondents who
visit their HCP regularly because of a chronic illness or
condition, argued that they rely on their doctors to give
them advice on what is desirable for their specific con-
dition. Other respondents emphasized that “everybody
is different” and could respond differently to treatment
(Q10). Therefore, applying the little information available
to one’s own situation is difficult. In general, all respond-
ents trusted their HCP to have the knowledge or to help
with deciding what is best for them. Respondents also
argued that the HCP probably knows how to interpret
the latest news about medication safety, because of their
expertise. Some respondents emphasized that in an LHS
the benefits for the HCP are much higher in comparison
to the direct benefits for themselves. Respondents argued
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that regardless of an LHS, they would still rather rely on
the information from the HCP, because they know more
about their specific condition and their context.

Theme 4: trust in an LHS

Trust in research

Most respondents view research as objective, structured
and believe there is no conflict of interest. Respondents
explained that they trust researchers to handle data cor-
rectly and that they trust researchers to follow the rules
and regulations regarding data protection. Further-
more, some respondents argued that because they trust
researchers, they do not need to be informed about every
detail of the research project (Q11).

Commercial use and purposes

Commercial use and purposes were also discussed by
a group of respondents. Some respondents expressed
a cautious or negative attitude towards public-private
partnerships in an LHS. Respondents argued that such
partnerships could jeopardize the neutrality of the infor-
mation, since they feel that commercially interested
parties’ main objective is to make money (Q12). Some
respondents explained that companies like Facebook,
news articles on privacy breaches and the negative repu-
tation of the pharma industry make them more cautious
of data collection and analysis in general. Respondents
emphasized that they would rather not share their per-
sonal information with private organizations that make
a profit from it. Respondents questioned the level of
objectivity of those companies. Respondents expressed
that the interference of commercial interests in any sys-
tem, negatively influences their trust in that system, and
therefore, in the information that flows from that system.
A small group of respondents argued that although com-
mercial parties have an additional goal, they also stimu-
late and realize important progress. These respondents
expressed a more positive attitude towards collaboration
with private organizations in an LHS.

Transparency

Most respondents argued that transparency is of great
importance for the sustainability of an LHS and for earn-
ing their trust in such a system. Respondents explained
that to be transparent includes honesty about data collec-
tion, data analyses, public-private partnerships, and the
way privacy is protected. Transparency also makes the
information that flows from it seem more reliable and
solid, because it shows that there is “nothing to hide” and
all relevant information on how the LHS works is avail-
able to anyone who is interested.
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Broad support from the medical community

and the government

Respondents emphasized the need for support of the
LHS from the medical community and the government.
Having broad support by different authoritative institu-
tions shows that the LHS is well established, and that
multiple authoritative people acknowledge and trust the
value of the information developed by the LHS. The inter-
views demonstrated that the respondents considered the
research and medical community to be the experts in the
assessment of new information, and therefore, respond-
ents rely on their opinion (Q13). Many respondents
argued that they would not hesitate using ConcePTION
as a source themselves when their HCP would recom-
mend it. Respondents suggested that for ConcePTION
to become a sustainable LHS, it should strive to become
highly trusted by the medical community.

Discussion

Our study with 20 women during preconception, preg-
nancy, or nursing, showed that these women 1) are posi-
tive about an LHS for pregnant and breastfeeding women
to help diminish the knowledge gap, 2) want to contrib-
ute to the development of new information and engage
in an LHS, 3) view their HCPs essential in the translation
and interpretation of information, regardless of the estab-
lishment of an LHS and 4) see trust and transparency as
essential for the realization and sustainability of an LHS.

To our knowledge, this is the first study that conducted
in-depth interviews with pregnant and nursing women
to explore their views on LHSs. In addition to the litera-
ture on patients’ and stakeholders’ views on health data
research or health information networks, these inter-
views provide for an extensive understanding of how
women view medication intake during pregnancy and
breastfeeding, from what perspective women argue for
or against contributing to an LHS, and what women of
childbearing age need and wish for regarding the return
of results in an LHS.

Interestingly, although this is not a quantitative
study, all our respondents had taken at least one medi-
cation during their pregnancy or during breastfeed-
ing. This finding is in line with what is described in
the literature about medication use among pregnant
and breastfeeding women [1]. At first, most healthy
respondents, who mainly used over-the-counter
medication, seemed to think their medication was
irrelevant to mention or not as serious compared
to medication used for chronic or acute diseases. It
seemed that these respondents did not entirely realize
that they may be vulnerable when it comes to the risks
of a lack of knowledge on medication. At the same
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time, all respondents experienced difficulties with
finding reliable and straightforward information about
their medication. These experiences underline the cur-
rent lack of knowledge and contradicting information,
described in the literature [18].

Solidarity
Earlier studies identified multiple motivators for preg-
nant women to contribute to clinical research. Similar
to our interview study, main motivators are improving
medical research, helping others, and having a personal
connection to the research subject [19-22]. Interest-
ingly, our respondents also mentioned they felt respon-
sible to contribute and engage to help others with
whom they share a specific experience, like having a
chronic condition, being in the same stage of the preg-
nancy, and being a new and young or older mother. In
the literature, acting upon this feeling of responsibility
to assist others with whom one shares a specific experi-
ence, is described as solidarity [23]. Barbara Prainsack
and Alena Buyx understand solidarity as a relational
practice, where being able to identify with and care for
another person in a similar context are of key impor-
tance in suggesting new practical solutions to existing
problems [23]. Perhaps a solidarity approach in the field
of pregnant and breastfeeding women is necessary to
include women in the discussion and to allow them to
be actively involved in closing the knowledge gap.
Another interesting observation from our study is
that women with a chronic condition seemed to expe-
rience this personal connection with the research sub-
ject and with other women more intensively. A reason
for this might be that they already belong to a group of
patients with a specific chronic disease or condition. It
might, therefore, have been easier for them to picture
other women who are going through the same experi-
ence of managing their condition and their pregnancy,
and they might already have a group of women with
whom they share their experiences about having to deal
with a chronic disease. Furthermore, their affinity with
medical research can possibly be explained by the fact
that their pregnancy is medicalized early on [24, 25].
Although, pregnancy and childbirth increasingly have
become medically defined phenomena due to medical
technology and surveillance focused on risks, women’s
experiences with pregnancy-related risks are deter-
mined by the interactions with a HCP [25]. Women
who suffer from a chronic condition have interactions
with their HCP at an early stage, often before their
pregnancy. For healthy women, this is probably differ-
ent, since there are fewer interactions with HCPs and
their pregnancy is not fully depended on medical care.
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Dissemination of information

In general, there is a cautious attitude towards medica-
tion use during pregnancy or breastfeeding [26]. Our
interviews, as well as the literature, showed that women
are concerned about the impact of medication on both
foetal development and their own health [22, 27]. Our
interviews showed that regardless of an LHS, respond-
ents want to know from their HCP whether a medica-
tion is safe to use in their situation. The anxiety towards
medication use and the difficulty with interpreting medi-
cal information, results in a feeling of insecurity [28]. The
question is whether an LHS can take away these insecuri-
ties. Not only are HCPs important in the dissemination
of information among women, but they are also impor-
tant in the interpretation and translation of new insights
that are generated through an LHS. Therefore, the help
of HCPs in validating research outcomes and decid-
ing what type of knowledge would be useful to pregnant
and breastfeeding women is necessary. Respondents
explained they wish to have information that is applica-
ble to their specific situation. It seems that an HCP is of
crucial importance in making sure the results generated
through an LHS flow back to the patient in understand-
able language.

Subsequently, pharmaceutical companies have the
duty to monitor the safety and efficacy of their medica-
tion and to update drug labels once new information
becomes available. Unfortunately, it has proven to be
extremely difficult to stimulate the progress of updat-
ing labels. The European Medicine Agency (EMA) has
set up post-authorisation measures (PAM) to make sure
drug agencies collect and provide data to enable further
assessment on the safety or efficacy of medication in the
post-approval setting [29]. Despite these regulations, it
still takes too long before labels are updated or the assess-
ments are not completed because of a lack of data [5, 30].
However, providing readable and solid evidence on the
safety and efficacy of medication is the task of drug man-
ufacturers. Furthermore, labels are an important source
for making an informed decision. Our interviews showed
that almost all respondents read the labels before taking
any medication during pregnancy or breastfeeding.

Public-private partnerships and LHSs

Even though we avoided using the term LHS, respondents
associated the concept of an LHS mainly with big data,
information technology systems, Facebook-like platforms,
and medical research in general. Although their associa-
tions are not entirely surprising, it did influence their atti-
tude towards ConcePTION as an LHS. The overall negative
attitude regarding partnerships with private parties is also
often described in the literature as a perceived barrier for
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sharing health data for research [27, 31]. Individuals seem
to be opposed to data sharing if it is motivated by financial
gain or profit, or if data is shared with private or commer-
cial companies [31]. To earn the trust of women in an LHS,
it seems important to be transparent about the collabora-
tion with private organizations, and to explain why this is
vital for the realization and sustainability of an LHS.

Engagement of pregnant and breastfeeding women
Because there are only a few effective LHSs in practice
and because ConcePTION is still an ongoing project,
it is not surprising that many respondents did not fully
grasp the concept of an LHS. However, for the sustain-
ability and for the willingness of women to engage in an
LHS for pregnant and breastfeeding women, it is of cru-
cial importance that women understand what it is, how
it works and how certain issues, like privacy, informed
consent, and private partnerships are regulated. As Seid
et al. (2014) explain, an LHS depends on collabora-
tion and engagement to really improve health care and
health outcomes. According to them, engagement can
be understood as the extent to which an individual takes
part in the generation of new information, knowledge,
and know-how, and exists along a continuum ranging
from awareness, to participation, to contribution and
to ownership of the knowledge generating system [32].
They continue that awareness is the first building block
that introduces the individuals with the system and could
lead to them becoming participants (using the tools
within the system) or eventually contributors (helping
with improving the knowledge and resources) [32]. The
same could work for women of childbearing age. Mean-
ing that clear information about the LHS, additional tools
(sources for more information, research activities, sur-
vey studies), and ways for them to be involved (joining a
pregnancy advocacy group) need to become available to
them. The way to reach women might be, again, different
for the group of chronically ill women in comparison to
healthy women. As mentioned earlier, women who suf-
fer from a chronic condition, might already be aware of
their vulnerable position and might already be involved
in patient’s advocacy groups or already participate in
research activities.

Limitations

Our study has a number of limitations. First, we have
tried to purposefully include women of all differ-
ent educational levels, however, we received more
responses of highly educated women. Therefore, the
possibility of selection bias exists, which challenges
the generalizability of the findings. Furthermore, as the
results show, we interviewed women who have a posi-
tive attitude towards scientific research. This general
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positive attitude might not be a good reflection of the
total population. Second, due to Covid-19 restrictions
most of our interviews were held via an online platform
instead of face to face. Third, during some of the inter-
views the subject of privacy was brought up by one of
the researchers to help the respondents reflect upon
possible risks of an LHS. Bringing up privacy as a possi-
ble risk might have altered the answers of the respond-
ents in such a way that privacy became a concern after
hearing about it. Fourth, the graph used to visualize
the ConcePTION ecosystem was designed with very
bright colours. Using these colours might have trig-
gered positive responses to the explanation of the Con-
cePTION ecosystem, and therefore, the concept of an
LHS in general. Fifth, the interviews were conducted
with Dutch women only who are in a heterosexual
relationship. The Netherlands might reflect a different
culture and attitude towards research and health data
than other countries. Follow-up research could explore
the possible variety of views of women across Europe.
In addition, a more inclusive approach is necessary to
make sure the (health) interests of all pregnant and
breastfeeding people with different sexual orientations
and gender identities get equal weight. Despite the lim-
itations of this study, we believe the insights from the
study can be used in the development of a sustainable
and ethically responsible LHS for pregnant and breast-
feeding women.

Conclusion

To conclude, women during preconception, pregnancy
and nursing agree that an LHS could be a viable alterna-
tive to generate evidence on medication safety in preg-
nancy and breastfeeding, which they feel is currently
lacking. The obtained insights provide valuable stepping-
stones for the development of a sustainable and ethi-
cally responsible LHS. Furthermore, the results from this
interview study inform the implementation of real-time
results flowing from an LHS, as well as encourage the
engagement of women in the development of an LHS.

Abbreviations

LHS: Learning Healthcare System; HCP: Healthcare Professional; ConcePTION:
Continuum of Evidence from Pregnancy Exposures, Reproductive Toxicology
and Breastfeeding to Improve Outcomes Now; COREQ: COnsolidated criteria
for REporting Qualitative studies.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512884-022-04675-2.

[ Additional file 1. }



https://doi.org/10.1186/s12884-022-04675-2
https://doi.org/10.1186/s12884-022-04675-2

Hollestelle et al. BMC Pregnancy and Childbirth (2022) 22:334

Acknowledgements

We are grateful to all respondents for their contribution to this study. We
would like to thank our contact persons for the support and recruitment of
respondents for this interview study.

Authors’ contributions

MH, RG, HD and MS were responsible for the concept and design of the study.
MH and RG were responsible for the recruitment of participants. MH was
responsible for data collection, initial drafting of the article and conducted the
thematic analysis, to which RG, HD, SDH provided substantial input along the
way. RG, MS and HD critically revised the manuscript. All authors approved the
final version of the article. The research leading to these results was conducted
as part of the ConcePTION consortium. This paper reflects the personal views
of the stated authors and not necessarily IMI ConcePTION.

Funding

The ConcePTION project has received funding from the Innovative Medicines
Initiative 2 Joint Undertaking under grant agreement No 821520. This Joint
Undertaking receives support from the European Union’s Horizon 2020
research and innovation program and EFPIA.

Availability of data and materials

The datasets generated and analyzed during the current study are not publicly
available because individual privacy could be compromised. Additionally, no
permission was asked from the participants for public availability. The dataset
is available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Participants were informed about the study and agreed to participate verbally
or via e-mail. Prior to the start of the interview, participants were informed
about the interview study, its recording and the pseudonymized analysis of
the interview data. All women who participated in this study gave written and
verbal consent. The research protocol including the procedure for informed
consent was submitted to the research ethics committee of the University
Medical Center Utrecht for review prior to the initiation of the research.
Because no intervention was imposed on the participants, the MREC Utrecht
determined that the study was exempt from ethics review under Dutch law.

Consent for publication
Not applicable.

Competing interests

Author MS is leading a department that conducts regulatory required research
for COVID-19 vaccine manufacturers based on the ENCePP code of conduct
and is project coordinator of IMI ConcePTION. The other co-authors declared
no competing interests for this work.

Author details

'Department of Medical Humanities, Julius Center for Health Sciences and Pri-
mary Care, University Medical Center Utrecht, Utrecht University, Utrecht, the
Netherlands. “Department Data science & Biostatistics, Julius Center for Health
Sciences and Primary Care, University Medical Center Utrecht, Utrecht Univer-
sity, Utrecht, the Netherlands.

Received: 1 November 2021 Accepted: 8 April 2022
Published online: 18 April 2022

References

1. Lupattelli A, Spigset O, Twigg MJ, Zagorodnikova K, Mardby AC, Moretti
ME, et al. Medication use in pregnancy: a cross-sectional, multinational
web-based study. BMJ Open. 2014;4(2).

2. Mitchell AA, Gilboa SM, Werler MM, Kelley KE, Louik C, Herndndez-Diaz S.
Medication use during pregnancy, with particular focus on prescription
drugs: 1976-2008. Am J Obstet Gynecol. 2011;205(1):51.e1-8.

3. Baylis F. Pregnant women deserve better. Nature. 2010;465(7299):689-90.

20.

21

22.

23.

24.

25.

26.

27.

Page 11 of 12

van der Graaf R, van der Zande ISE, van Delden JJM. How the CIOMS
guidelines contribute to fair inclusion of pregnant women in research.
Bioethics. 2019;33(3):367-73.

Adam MP, Polifka JE, Friedman JM. Evolving knowledge of the terato-
genicity of medications in human pregnancy. Am J Med Genet Part C
Semin Med Genet. 2011;157(3):175-82.

Polifka JE, Friedman JM. Developmental toxicity of ribavirin/IFa combina-
tion therapy: is the label more dangerous than the drugs? Birth Defects
Res Part A - Clin Mol Teratol. 2003;67(1):8-12.

Innovative Medicine Initiative ConcePTION. Description: Key objectives
of the project. [Internet]. Available from: https://www.imi-conception.eu/
description/.

Roes KCB, van der Zande ISE, van Smeden M, van der Graaf R. Towards
an appropriate framework to facilitate responsible inclusion of pregnant
women in drug development programs. Trials. 2018;19(1):1-9.

Foley T, Fairmichael F. The potential of learning health care systems. J Am
Coll Cardiol. 2015;66(5):4-19.

. Wouters RHP, van der Graaf R, Voest EE, Bredenoord AL. Learning

health care systems: highly needed but challenging. Learn Heal Syst.
2020;2019:1-6.

. Mclennan S, Kahrass H, Wieschowski S, Strech D, Langhof H. The

spectrum of ethical issues in a learning health care system: a systematic
qualitative review. Int J Qual Heal Care. 2018;30(3):161-8.

. Moloney RM, Tambor ES, Tunis SR. Patient and clinician support for the

learning healthcare system: recommendations for enhancing value. J
Comp Eff Res. 2016;5(2):123-8.

. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative

research (COREQ): a 32-item checklist for interviews and focus groups. Int
J Qual Heal Care. 2007;19(6):349-57.

. Council for International Organizations of Medical Sciences & World

Health Organization. CIOMS Guidelines. International Ethical Guidelines
for Health-related Research Involving Humans. [Internet]. 2016. Available
from: https://cioms.ch/publications/product/international-ethical-guide
lines-for-health-related-research-involving-humans/.

. Kalkman S, Mostert M, Gerlinger C, Van Delden JIM, Van Thiel GIMW.

Responsible data sharing in international health research: a systematic
review of principles and norms. BMC Med Ethics. 2019;20(1):1-13.
Charmaz K. Constructing Grounded theory: a practical guide through
qualitative analysis: SAGE Publications; 2006.

Birt L, Scott S, Cavers D, Campbell C, Walter F. Member checking: a tool to
enhance trustworthiness or merely a nod to validation? Qual Health Res.
2016;26(13):1802-11.

Byrne JJ, Saucedo AM, Spong CY. Task force on research specific to preg-
nant and lactating women. Semin Perinatol. 2020;44(3).

van Der Zande ISE, Van Der Graaf R, Oudijk MA, Van Vliet-Lachotzki EH,
Van Delden JJM. A qualitative study on stakeholders'views on the partici-
pation of pregnant women in the APOSTEL VI study: a low-risk obstetrical
RCT. BMC Pregnancy Childbirth. 2019;19(1):1-11.

Mohanna K, Tuna K. Withholding consent to participate in clinical

trials: decisions of pregnant women. BJOG An Int J Obstet Gynaecol.
1999;106(9):892-7.

Meshaka R, Jeffares S, Sadrudin F, Huisman N, Saravanan P. Why do preg-
nant women participate in research? A patient participation investigation
using Q-methodology. Health Expect. 2016;20(2):188-97.

Lyerly AD, Namey EE, Gray B, Swamy G, Faden RR. Women's views

about participating in research while pregnant. IRB Ethics Hum Res.
2012;34(4):1-8.

Prainsack B, Buyx A. Solidarity in biomedicine and beyond. (Cambridge
bioethics and law), editor. Solidarity in biomedicine and beyond. Cam-
bridge: Cambridge University Press; 2017.

Christiaens W, van Teijlingen E. Four meanings of medicalization: child-
birth as a case study. Salut E Soc. 2009;8(2):123-41.

Prosen M, Krajnc MT. Perspectives and experiences of healthcare
professionals regarding the medicalisation of pregnancy and childbirth.
Women Birth. 2019;32(2):173-81.

Lynch MM, Squiers LB, Kosa KM, Dolina S, Gard J, Broussard CS, et al. Impli-
cations for communication. Strategies. 2019;22(1):92-100.

van der Zande ISE, van der Graaf R, Hooft L, van Delden JJM. Facilitators
and barriers to pregnant women’s participation in research: a systematic
review. Women Birth. 2018;31(5):350-61.


https://www.imi-conception.eu/description/
https://www.imi-conception.eu/description/
https://cioms.ch/publications/product/international-ethical-guidelines-for-health-related-research-involving-humans/
https://cioms.ch/publications/product/international-ethical-guidelines-for-health-related-research-involving-humans/

Hollestelle et al. BMC Pregnancy and Childbirth

28.

29.

30.

31.

32.

(2022) 22:334

Little MO, Lyerly AD, Faden RR. Pregnant women and medical research: a
moral imperative. Bioethica Forum. 2009;2(2):60-5 Available from: http://
www.bioethica-forum.ch/docs/09_2/Bioethica_01_focus.pdf.

European Medicines Agency. Post-authorization measures: questions
and answers. [internet]. Available from: https.//www.ema.europa.eu/
en/human-regulatory/post-authorisation/post-authorisation-measures-
questions-answers

Pereira LR, Duran CE, Layton D, Poulentzas G, Lalagkas PN, Kontogiorgis
C, et al. A landscape analysis of post-marketing studies registered in EU
PAS register and clinicaltrials.gov focusing on pregnancy outcomes or
breastfeeding effects: a contribution from the ConcePTION project. Drug
Saf. 2022.

Kalkman S, van Delden J, Banerjee A, Tyl B, Mostert M, van Thiel G.
Patients’and public views and attitudes towards the sharing of health
data for research: a narrative review of the empirical evidence. J Med Eth-
ics. 2019,0:1-11.

Seid M, Margolis PA, Opipari-Arrigan L. Engagement, peer production,
and the learning healthcare system. JAMA Pediatr. 2014;168(3):201-2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.bioethica-forum.ch/docs/09_2/Bioethica_01_focus.pdf
http://www.bioethica-forum.ch/docs/09_2/Bioethica_01_focus.pdf
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/post-authorisation-measures-questions-answers
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/post-authorisation-measures-questions-answers
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/post-authorisation-measures-questions-answers
http://clinicaltrials.gov

	A Learning Healthcare System for pregnant and breastfeeding women: what do women during preconception, pregnancy, and nursing think? – A qualitative study
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Method
	Design
	Sample and setting
	Data collection
	Data analysis

	Results
	Theme 1: views on an LHS
	Theme 2: willingness to contribute to an LHS
	Motivations for contributing
	Perceived barriers and facilitators
	Respect for autonomy
	Responsibility

	Theme 3: the role of the healthcare professional in an LHS
	Searching for information
	Dissemination of information

	Theme 4: trust in an LHS
	Trust in research
	Commercial use and purposes
	Transparency
	Broad support from the medical community and the government


	Discussion
	Solidarity
	Dissemination of information
	Public-private partnerships and LHSs
	Engagement of pregnant and breastfeeding women

	Limitations
	Conclusion
	Acknowledgements
	References


