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CHAPTER 1

General introduction
Dutch pregnant women know what they want;
personalized and safe care by highly qualified health care professionals,
with optimal cooperation of all
All maternity health care professionals have a shared goal: the best maternity care for each
woman and her newborn. However, there is debate on how to reach this. ‘A good start’, a
report on the future of maternity care, published in 2010 by the Dutch government , initiated
activities to improve Dutch maternity care (1). All maternity care health organizations
were involved and agreed with the recommendations in this report. Two important
recommendations from this report were: 1. a person-centered network approach is needed,
with active involvement of the pregnant woman and 2. more collaboration among health
care professionals is required. Since the publication of this report, health care professionals
started to give substance to these recommendations but are continuously searching for the
best feasible way to do this. With this thesis we give further meaning to person-centered
networks for maternity care.
This introductory chapter will start with a description of how maternity care is organized
in the Netherlands. Next, the collaboration of health care professionals in multidisciplinary
networks will be addressed. Third, the importance of person-centeredness and the role of
pregnant women in maternity care will be addressed. Fourth, personal health records to
support person-centeredness and collaboration among health professionals will be clarified.
The introduction will end with the research questions that led to the studies performed
within this thesis, as well as with a brief outline of the thesis.
Maternity care in the Netherlands
In Dutch maternity care, community-based midwives, maternity care assistants, youth health
doctors and nurses provide primary care involved with a pregnant woman and her (unborn)
child (2-4). In addition, obstetricians, obstetricians in training, hospital-based midwives and
pediatricians provide secondary and tertiary care. Community-based midwives are qualified
to provide full prenatal and perinatal care to all women with uncomplicated pregnancies and
childbirths. In the case of risk factors or complications, women are referred to secondary
or tertiary care providers (5, 6). Tertiary care takes place in centers for perinatology with a
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neonatal intensive care unit and obstetric ‘high care’ department. Hospital-based midwifes
are supervised by the obstetrician (in training) and take care of about half of the births in
secondary and tertiary care (7). Maternity care assistants support the community-based
midwifes during child birth and subsequently take care of mother and child up to day ten
postpartum at the home of the newborn. Maternity care assistants report essential health
information to the community-based midwifes, who are responsible for medical care.
Hereafter, the youth health department with youth health doctors and nurses takes over the
care for the baby.
The vast majority, i.e. 87% of all pregnant women, start their maternity care in a primary
care setting. Of these women, about half (51%) initially starts child-birth in primary care, but
eventually 28% gives birth in a primary care setting (numbers from 2019) (7). After birth, 96%
of all women receives care of a maternity care assistant at home (7).
Overall, the Dutch system for maternity care involves multiple health care professionals.
These health care professionals are working in a regional multidisciplinary collaborative
organization situated around a hospital, of which in 2019, 63 organizations covered the
entire country (7). Joint protocols and distinct appointments about referrals in (acute) care
foster collaboration and coordination of care.
Multidisciplinary health care networks
After the publication of the report ‘A good start’, the government, policymakers and health
care insurances have supported regional multidisciplinary collaborative organizations, in
Dutch known as Verloskundig SamenwerkingsVerband. This resulted in joint protocols, a
joint quality system, equal information for pregnant women and a mother advisory board
(8). Health care professionals committed to this collaboration structure and have started to
implement the recommendations since 2016. The government nowadays debates about a
next step; to implement person-centered care in the multidisciplinary networks (9).
Person-centeredness
The key element of a person-centered network approach is that the involved health care
professionals work together with the pregnant woman as a team member (10). Personcenteredness is generally presented as a multidimensional concept (11). In 1987 The Picker
Institute introduced one of the first comprehensive and established modes of personcenteredness for health care in general (12). Person-centered care was divided into eight
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dimensions:
1. Access to care. 2. Information, communication and education. 3. Involvement of family
and friends. 4. Respect for patients’ preferences. 5. Coordination of care. 6. Continuity and
transition. 7. Physical comfort. 8. Emotional support.
In 2019, the World Health Organization (WHO) addressed that a key aspect of high-quality
health care is that health care is person-centered. Person-centeredness is an essential aspect
of quality for two reasons. First, it is intrinsically important, because individuals have the right
to be treated with dignity and respect when they are using health care services. Second,
it is instrumentally important, as person-centered care is associated with improved health
care utilization and health outcomes. Therefore, the WHO made 2019 the year of action to
increase person-centered care. Clarity in thinking and precision in using person-centered
measures will advance the science and practice of delivering respectful and effective health
care (13). In the Netherlands, the Dutch Council for Public Health and Society published
the rapport ‘No evidence without context: About the illusion of evidence-based practice in
healthcare’ (9). This report addresses the context within which care is given is the center
of the practice, policy and financing of healthcare (9). In addition to external knowledge,
goods and person-oriented care requires other sources of knowledge that evidence-based
practice (EBP) underutilizes clinical expertise, local knowledge, knowledge from the women
themselves, knowledge of the context – the living conditions and preferences of women and
the setting within which care is given – and of the values that are involved.
Baas et al. (14) explored what person-centered care in Dutch maternity care entails. They
concluded that a person-centered approach in Dutch maternity should include: a friendly,
kind, involved approach, person-centered communication, really listening, personal
attention, being taken seriously and reassuring, more information and information tailored
to the person, accessibility and approachability, continuity of care and care provider and with
enough time spent with the woman (1).
The involvement of women in the improvement agenda of the multidisciplinary network has
shown benefits for shared decision making, research partnership, changes to service delivery
and women outcomes (15, 16). However, women involvement in quality improvement for
the multidisciplinary network is still limited (17), mainly due to uncertainties about the WHY
and HOW (18). The Dutch report recommendation (1) to have an advisory board of mothers
for the multidisciplinary network appears to be a challenge. Unclear is how to organize this
properly.
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Person-centered care, being when involved health care professionals work together with
the pregnant woman in her team, conditionally asks for good/strong communication;
communication and sharing health information among the health care professionals and
communication with the woman. Therefore, personal health information with woman access
will be needed in Dutch maternity care.
Personal Health Records
Personal Health Records (PHR) are introduced in health care to support person-centered
care (19, 20). PHR have variable designs and features, but they all share being an online
application through which individuals can access, manage and share their health information
in a private, secure, and confidential environment. Furthermore, a PHR facilitates the
communication among the network of health care professionals surrounding the woman (21).
These benefits are of added value for person-centered care and better collaboration among
health care in any setting of health care, but certainly in Dutch maternity care. However, the
implementation of a complex intervention as a PHR is a challenge for both women and health
care professionals and therefore needs a thorough implementation strategy (22). However,
there is limited evidence on how to support the implementation of a PHR.
Outline of this thesis
The aim of this thesis is to make a contribution to how multidisciplinary person-centered
networks should be organized and how Personal Health Records can play a pivotal role this
process.
In Chapter 2 of this thesis, we answer the question how Dutch multidisciplinary networks are
organized by exploring the Dutch maternity network and identify the profession that would
be most suitable to fulfil the role of case manager in Dutch maternity care, which is based on
position, reach and connections in the network.
In Chapter 3, we answered the question how to achieve involvement of pregnant women
for the improvement agenda in the multidisciplinary maternity networks. Therefore, we
investigate how women can be actively engaged in creating and prioritizing improvement
activities for the maternity network.
In Chapter 4, we answered the question how a study design should look like to introduce a
Personal Health Record in Dutch maternity care. Therefore, we describe the study design of
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MyPregn@ncy.
In Chapter 5, we answered the question how Personal Heath Records have a pivotal role in
multidisciplinary person-centered maternity networks by presenting the process evaluation
of the introduction of MyPregn@ncy in maternity care. By doing so, we explore the feasibility
of this intervention and possibilities for sustainable implementation.
In Chapter 6, we answered the question how Personal Heath Records have a pivotal role
in multidisciplinary person-centered maternity networks by presenting the effects of
MyPregn@ncy on health outcomes, the quality of care from the women’ perspectives and
collaboration among health care professionals.
Chapter 7 provides an overview of the main findings of this thesis and their interpretation,
a discussion on methodological issues, and the possible implications for practice and future
research for Dutch person-centered multidisciplinary maternity care.
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ABSTRACT
Objective
To improve Dutch maternity care, professionals start working in interdisciplinary patientcentered networks, which includes the patients as a member. The introduction of the
case manager is expected to work positively on both the individual and the network level.
However, case management is new in Dutch maternity care. The present study aims to define
the profession that would be most suitable to fulfil the role of case manager.
Design
The maternal care network in the Nijmegen region was determined by using Social Network
Analysis (SNA). SNA is a quantitative methodology that measures and analyses patientrelated connections between different professionals working in a network. To identify the
case manager we focused on the position, reach, and connections in the network of the
maternal care professionals.
Setting
Maternity health care professionals in a single region of the Netherlands with an average of
4,500 births/year.
Participants
The participants were 214 individual health care workers from eight different professions.
Measurements and Findings
The total network showed 3,948 connections between 214 maternity healthcare professionals
with a density of 0.08. Each profession had some central individuals in the network. The
52 community-based midwives were responsible for 51% of all measured connections. The
youth health doctors and nurses were mostly situated on the periphery and less connected.
The betweenness centrality had the highest score in obstetricians and community-based
midwives. Only the community-based midwives had connections with all other groups of
professions. Almost all professionals in the network could reach other professionals in two
steps.
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Introduction
A patient-centered network approach in health care has growing interest because of the
reported positive effects (1). The key element of a patient-centered network approach is that
the involved health care professionals work together with the patient as a team member (2).
A patient’s satisfaction regarding their care and the patient’s perception of control are shown
to increase through active patient participation (2-5). A patient-centered network approach
is debated in Dutch maternity care; it is explicitly mentioned in leading Dutch reports as an
important strategic component to improve Dutch maternity care (6, 7). Maternity care in
the Netherlands has midwifery care as a standard, with in addition specialized secondary
and tertiary obstetric care (8-11). The involvement of secondary and tertiary care (for
advice or referral) for pregnant women has recently risen to 58% (11). After birth, maternity
assistants take care of the mother and child for up to ten days, mainly at the home of the
newborn. Afterwards, the youth health department doctors and nurses take over. All of these
professionals work autonomously, which implies that Dutch maternity care is fragmented
and poorly coordinated (9, 10, 12). To improve maternity care, the goal is to work, with an
interdisciplinary approach in patient-centered networks, together with the pregnant women.
The network would be coordinated by a case manager. Working in well-coordinated health
care professional networks is associated with improved quality of care, increased patient
satisfaction, improved efficiency and decreased care costs (5, 12-19). A case manager’s role
when coordinating a network is internationally emphasized (17). Case management is a
method that works on two complementary levels. On an individual level, the case manager
provides advice or a referral and works in partnership with the healthcare professionals
and the pregnant woman to refine the care plan and process. At a network level, the case
manager has a central position and collaborates with multiple health care professionals,
which provides continuity between professionals and organizations (15). Case management
is used in different health care settings (15, 17), but would be new in Dutch maternity care.
However, it has not yet been defined which profession should fulfil this role of case manager.
Social Network Analysis (SNA) is a study method used to quantitatively measure the
connectedness between professionals in a health care network. With SNA techniques you
can empirically describe, graph, and analyze the structure of the network (20). Because case
management is expected to work on the levels of the pregnant women and the maternity
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network, we hypothesized the case manager needs: to have a central position in the network,
to reach each professional within only a few contacts, and to have connections with many
professions or organizations. In this present study, we used SNA to explore the profession
that would be most suitable to fulfil the role of case manager in Dutch maternity care, which
is based on the position, reach and connections in the network. Even though this is a Dutch
study, the findings can contribute internationally to the broader themes of patient-centered
care, the role of the case manager and the position of midwives in maternity care (4, 14,
21-23).

Methods
Ethics
The medical ethical committee of the Radboud university medical center, The Netherlands
approved the study protocol (CMO No. 2011/381). The study is registered at the Dutch Trial
Register (NTR, TC=4063).
Setting
The study was performed in Nijmegen, a single regional collaborative area in the Netherlands
with an average of 4,500 births a year and over 220 health care professionals involved in
maternity care. Table 1 lists the different health care professionals involved in maternity care
in the Nijmegen area.
Table 1 health care professionals involved in maternity care in the Nijmegen area, the Netherlands
Profession
Community-based midwives
Obstetricians
Obstetricians in training
Hospital-based midwives
Pediatricians
Maternity care assistants
Youth health doctors
Youth health nurses
Total

N
52
19
31
29
21
5
24
45
226

Work setting
11 community-based midwife practices
2 hospitals *
2 hospitals *
2 hospitals *
2 hospitals *
1 maternity assistant organization
1 youth health organization **
1 youth health organization **

*One with only secondary care and one with both secondary and tertiary care
**Working in fourteen offices
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Primary care was provided by community-based midwives (a), maternity care assistants
(b), and youth health doctors and nurses (c). Secondary and tertiary care was provided by
obstetricians (d), obstetricians in training (e), hospital-based midwives (f) and pediatricians
(g).
a. Community-based midwives are qualified to provide full prenatal and perinatal care to all
women with uncomplicated pregnancies. In case of risk factors or complications, women are
referred to secondary or tertiary care (10).
b. The maternity care assistants support the community-based midwives during childbirth
and subsequently take care of the mother and the new born in their home for up to ten days
postpartum (24). They collect essential health information and report it to the communitybased midwives, who are responsible for medical care.
c. The youth health department doctors and nurses then take over, supporting the parents
and screening for any signs of abnormal development in the child.
d. Obstetricians are responsible for secondary and tertiary maternity care.
e. Obstetricians in training work independently but are still under the supervision of
obstetricians.
f. Hospital-based midwives are responsible for about half of the births in secondary and
tertiary care (11) and are supervised by the obstetricians (in training).
g. Pediatricians provide secondary and tertiary care in the hospital.
Every hospital offers secondary care. Tertiary care takes place in centers with a neonatal
intensive care unit and an obstetric high care department. In 2014, 86% of all pregnant
women started their maternity care in a primary care setting. Of these women, 51% started
and 29% eventually ended birth in a primary care setting (11). After birth, medical care was
under the supervision of a community-based midwife, and 96% of all women received care
from a maternity care assistant at home (11). The pediatrician was involved in the care of
the newborn in 31% of cases. Hospitalization for a new born was necessary in 17% of cases
(11). Overall, the Dutch system involves numerous referrals during pregnancy or during and
after birth. Health care professionals in maternity care work in a regional multidisciplinary
collaboration within the catchment area of one or more hospitals. Within this organization,
they make joint protocols and distinctive appointments regarding referrals in (acute)
situations.
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Data collection
All health care professionals in maternity care in the area of Nijmegen were invited by a
personal e-mail to fill out a questionnaire. The questionnaire contained a list of names of
all 226 professionals involved, including their job title and place of work. Participants were
asked to indicate the professionals they have had medically orientated contact for at least
one patient in the last six months. Nonresponders were -invited again after two weeks. If
the response of a health professional was missing, it was in some cases substituted by the
response of other health care professionals in the network. Substitution meant that, when
one professional indicated that they had contact with another professional, we assumed this
contact was mutual even when the second professional showed no response. This method
of substitution is commonly used in network analysis (25)
Data analysis
For this study we used Social Network Analysis (SNA), a quantitative methodology that
measures and analyses connections between people, in our study between health care
professionals in patient care (26). SNA combines the concept of the sociogram (a visual
representation of relationships in a social group) with elements of graph theory (mathematical
structures to model pair wise relations between objects) to analyze patterns of interaction
between people in networks (25). SNA has its origin in the social sciences, but it is also
applicable and has proven surplus value in healthcare (20, 27). In SNA, the network structure
is described in terms of nodes (individual healthcare professionals) and ties (the connections
between them). Description of the network data involves visual analysis of network diagrams
produced using a specific software program, NetDraw (28). The software converts matrices
of network data into diagrams and individual nodes using complex algorithms. We used
UCINET v6 (29) for constructing networks and obtaining network parameters, and SPSS 20
(SPSS Inc., Chicago, IL, USA) for conducting statistical analyses.
To analyze the visual network, we made different diagrams of the network data: the total
network and excluding each profession. Analysis of the network characteristics was carried
out by applying several measures for each profession. We analyzed every parameter per
person, and then clustered the professionals from the same profession in subgroups and
calculated the average per subgroup. We normalized the scores to account for differences
in network sizes between our subgroups. The normalized scores control for differences in
the structural layout elements of a network, such as size. We examined the following five
22
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network parameters:
a.

The degree centrality coefficient is the actual number out of all possible connections for
an individual. The score is expressed as a proportion and can vary from 0 (every member
is connected to all other members) to 1 (all members are connected to only 1 member).
People with a score of 0 are on the periphery of the network and do not change the
network if they are removed. People with a score of 1 are very important in the network.
In a communication and collaboration network, a higher degree of centrality may be
associated with higher status, influence, and better coordination of care.

b.

The betweenness centrality is the number of pathways in the network that an individual
is ‘in between’ two other individuals, or, how likely is this person to be the most direct
route between people in the network. This measure indicates how frequently an
individual serves as an intermediate between others. The maximum would be reached
if the individual is the central person and all pathways between others will flow through
this person. Individuals with a high betweenness centrality have an intermediating role
in the transfer and assessment of information. The betweenness centrality is commonly
used to identify boundary spanners (30).

c.

The reach centrality is the number of professionals that an individual can reach, divided
by the steps that are necessary to reach an individual. Therefore, it is a useful measure
of how close each actor is to all others. A score of 1, 0.50, 0.33 and 0.25 indicates that
everybody in the network is reached in one, two, three and four steps, respectively.

d.

An isolate is a node (individual) in a network that is not connected to any other node in
the network.

e.

Density is the number of connections in a network divided by all possible connections.
Unlike previous parameters, density measures not the individuals, but the whole
network, making it a network measure. The density score is expressed as a percentage
and can vary from 0 to 1. If all healthcare professionals were connected to everyone,
then the network would be measured as 1. To capture the collaboration between
and within the groups of professionals, we calculated the density within a group with
the same profession and between individuals with a different profession. The density
between professions focuses on the connectedness between one profession and
another profession (e.g., community-based midwives with pediatricians). Density within
professions focuses on connectedness inside the group of the professionals with the
same profession (e.g., only community-based midwives, only pediatricians).
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Results
The response rate for this study was 45% (101 out of 226). By using substitution, we analyzed
214 healthcare professionals (95%) connected in the present network. The analysis revealed
3,948 ties (connections) in total.
Figure 1A presents the visual display of the total network. It shows all 3,948 connections
between the 214 maternity health care professionals in the area. Every point represents
one health care professional. The density of the network is 0.08. Each profession had some
individuals in a more central place in the network. Figure 1B presents the same network, but
with the exclusion of the community-based midwives. The figure contains 162 professionals,
1.938 connections and a density of 0.06. The community-based midwives were responsible
for 51% of all ties and a 25% increase in density.
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1A

2

1B

Color
Pink
Light blue
Fluor green
Orange
Dark green
Old green
Blue
Violet

Profession
Community-based midwife
Hospital-based midwife
Obstetrician in training
Obstetrician
Paediatrician
Youth health nurse
Youth health doctor
Maternity care assistant

Figure 1. Visual display of A: the total network of maternity care professionals in the region with 3,948 ties and a
density of 0.08, and B: the network excluding community-based midwives with 1,938 ties and a density of 0.06.
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Table 2 lists the network parameters for each profession. Degree centrality varied from
0.015 (youth health doctors) to 0.421 (hospital-based midwives). The higher the score, the
more central position in the network was taken. The hospital-based midwives, obstetricians,
community-based midwives and obstetricians in training had a score above 0.09. The
pediatricians had a score of 0.06. Finally, we found the lowest scores in youth health doctors
and nurses, and maternity care assistants, which was below 0.06. Betweenness centrality
(the most direct route between others) ranged from 0.159 (obstetricians in training) to
1.337 (obstetricians) and a score higher than 1.000 was shown by obstetricians (1.337)
and community-based midwives (1.031). This betweenness centrality is commonly used
to identify boundary spanners. Reach centrality was mainly 0.5, and most professionals
reached every other person in the network in two steps. Only the youth health doctors, and
youth health nurses needed three steps to reach every professional in the network (0.33).
Isolates were only visible in the subgroup of youth health doctors (12%).
Table 2 Network parameters for each profession
Normalized
Degree Centrality
(SD)
Betweenness
Centrality (SD)
Reach Centrality
(SD)
Isolates (%)
(SD)
C-BM
H-BM
OiT
O
P
YHN
YHD
MA

C-BM
0.095
(0.082)
1.031
(1.702)
0.492
(0.050)
0.0
(0.000)

H-BM
0.421
(0.106)
0.799
(1.782)
0.522
(0.060)
0.0
(0.000)

OiT
0.090
(0.071)
0.159
(0.427)
0.487
(0.039)
0.0
(0.000)

O
0.154
(0.136)
1.337
(2.775)
0.533
(0.076)
0.0
(0.000)

P
0.060
(0.048)
0.451
(0.819)
0.445
(0.060)
0.0
(0.000)

YHN
0.025
(0.025)
0.619
(1.224)
0.371
(0.047)
0.0
(0.000)

YHD
0.015
(0.013)
0.183
(0.416)
0.293
(0.117)
12.0
(0.332)

MA
0.056
(0.014)
0.196
(0.185)
0.463
(0.019)
0.0
(0.000)

Community-based midwives
Hospital-based midwives
Obstetricians in training
Obstetricians
Pediatricians
Youth health nurses
Youth health doctors
Maternity care assistants

The density of the whole network was 0.08. The density of the network with exclusion of
community-based midwives was 0.06. The calculation of the density between and within the
professions can be found in Table 3. The highest scores between groups were seen between
community-based midwives and hospital-based midwives (0.262), followed by communitybased midwives and obstetricians (0.256). Several groups had no patient-related contacts
with other professions (0.000). Only the community-based midwives had connections with
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every other group of professionals. The maternity care assistants had the highest number of
connections within their group (0.700).
Table 3 Density in the network, between en within professions
C-BM
H-BM
OiT
O
P
YHN
YHD
MA

C-BM
0.084*
0.262
0.083
0.256
0.018
0.033
0.004
0.169

H-BM

OiT

O

P

0.206*
0.218
0.250
0.061
0.000
0.000
0.007

0.167*
0.199
0.057
0.000
0.000
0.000

0.243*
0.185
0.000
0.002
0.012

YHN

YHD

MA

2
0.271*
0.004
0.010
0.000

0.054*
0.060
0.013

0.010*
0.000

0.700*

*Results within professions
Results between professions
C-BM
H-BM
OiT
O
P
YHN
YHD
MA

Community-based midwives
Hospital-based midwives
Obstetricians in training
Obstetricians
Pediatricians
Youth health nurses
Youth health doctors
Maternity care assistants

Discussions
In this study we used Social Network Analysis (SNA) to get insight into the current maternity
network and to explore which profession in Dutch maternity care would suit the role of
case manager. In the visual diagram of the total network, we found one large cluster with
professionals working in the hospitals and the community-based midwives, which was
surrounded by youth health doctors and nurses, and maternity care assistants on the
periphery. Furthermore, each profession had individuals with a more central position than
others. Different studies showed that central individuals are important for implementations
or the diffusion of information because the individual has more interest and the capacity to
connect with other professionals (18, 30). In the change to a patient-centered network, it
would contribute if these strengths should be used by central individuals who are given a
specific task or role.
When we excluded the midwives from the network, the visual diagram showed a less
connected network and the appearance of isolated members. Furthermore, the two
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hospitals were no longer one cluster, and the youth health doctors and nurses were almost
disconnected from the two hospitals.
The betweenness centrality is commonly used to identify boundary spanners (30) which
we related to case management. Two professions had a high betweenness centrality: the
obstetricians and the community-based midwives. We hypothesized that for case management
the connections between other professions or organizations are more important than within
the profession or organization. Therefore, we measured the density between professions.
This density showed that the community-based midwives were the only profession that
had connections with every other profession. Based on the aforementioned findings,
we conclude that the community-based midwives are essential in connecting different
professionals in the maternity network and therefore are preferable to fulfil the role of case
manager. Additional arguments to these findings are related to the tasks of a case manager in
maternity care, i.e., the coordination of care, continuity of care and communication with the
pregnant woman. A high score in connections is important: however good communication
skills, content and approachability are also important. Communication and the provision
of information additional to medical care are the specialties of primary care professionals.
However, the community-based midwives are the only ones (compared to other primary
care professionals) who fulfil all medical care aspects during pregnancy and childbirth. Dutch
midwives are in fact educated to be a medical expert, coach and counsellor, communicator,
and health promoter as defined in the professional profile of Dutch midwives (31).
To the best of our knowledge this is the first study that quantitatively describes a complex
maternity care network in a complete area. Previous social network studies focused on
the collaboration between professionals in regular healthcare teams (18, 32, 33). Previous
collaboration studies in maternity care focused on the cooperation between mostly two
professions like obstetricians and midwives (9, 10, 12, 34), or maternity care assistants
and midwives (24). In the present study we focused on the cooperation within a complex
maternity network between all professions from different organizations. By using SNA, we
created visual and quantitative insight regarding the connectedness between maternity care
professionals.
We realize this study knows some shortcomings. We measured the maternity network
only once, and the optimum of connections or the density of a network is unknown.
Additionally, the network in this study is based on inter professional connectedness on the
level of a patient, however specific information on the quality of the connections is lacking.
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Furthermore, although 95% of the professionals were eventually connected in the network
after substitution, the initial response rate was only 45%.

Conclusions
A network approach in maternity care provides quantitative insight into the positions of
the professions in the network, including central individuals who are important for a wellfunctioning cooperative network. This knowledge can be used in the transition to a patientbased care network. Therefore, SNA offers opportunities to measure development over time
in a network or to measure how the network characteristics are linked to the relevant aspects
of maternity healthcare. Community-based midwives in this study revealed high scores
in connectivity which makes us believe that they are essential in connecting the different
professionals in the network. Their skills and close position to pregnant women, gives us
plausible reason to believe that community-based midwives are suitable to fulfil the role of
case manager in Dutch maternity care.
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Abstract
Objectives
Professionals in maternity care have started working in a network approach. To further
enhance the efficacy of this multidisciplinary maternity network, the identification of priorities
for improvement is warranted. The aim of this study was to create key recommendations for
the improvement agenda, in co-production with patients and professionals.
Study design
We conducted a Delphi study to inventory (round 1), prioritize (round 2) and eventually
approve (round 3) the improvement agenda for the maternity network. Both patients and
professionals joined this study.
Initial input for the study consisted of experiences from 397 patients, collected using the
ReproQ questionnaire. In round 1, the expert panel, gave improvement recommendations,
based on the ReproQ results. This resulted in 11 recommendations. In the second round, the
expert panel prioritized these recommendations. In the consensus meeting then finally the
concrete improvement agenda was composed.
Results
Priority scores differed considerably between patients and professionals in seven items,
while four items received similar priority scores from both groups. The four most important
improvement activities were: Realize more single bedrooms in hospitals; Create more
opportunities for the continued presence of the community midwife during labor; Initiate
a digital patient record view system for the network with a view function for patients; and
introduce a case manager for pregnant woman.
Conclusion
Based on patient experience and the active involvement of patients and professionals, we
were able to compose the shared agenda for quality improvement in maternity care.
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Introduction
Patient-centered care implies the involvement of patients in the improvement agenda of
health care. Patient involvement has shown benefits for shared decision making, research
partnership, changes to service delivery and patient outcomes (1-5). However, patient
involvement in quality improvement is still limited (6), mainly due to uncertainties about the
why and how (7). Despite these uncertainties, Ocloo and Matthews shared principles that
help to underpin practice in a collaborative framework with patients (1). They recommend
involving a diversity of patients, a clearly articulated purpose and a process that is codesigned or co-produced with patients.
In order to realize patient-centered care, maternity care professionals in the Netherlands
started working in a network (8). It is our strong belief that a central position for the patient,
rather than the organization, leads to better maternity care. In doing so, it is the patient
who connects the professionals from different organizations. We believe that for providing
direction in a new maternity network, a patient included improvement agenda is most
valuable. Based on the aforementioned principles we therefore designed a study in which
patients were actively engaged in creating and prioritizing the improvement activities for the
maternity network. We developed a Delphi study involving both patients and professionals as
experts. The goal of this study was to achieve an improvement agenda for the multidisciplinary
maternity network in co-production with patients.
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Methods
Setting
The study was performed in one multidisciplinary maternity network in the area of Nijmegen,
region in the Netherlands with an average of 3.800 births a year and over 330 health
professionals involved in maternity care. The different professionals working in maternity
care were community-based midwives active in eleven independent practices, hospitalbased midwives, obstetricians (in training), and pediatricians working in two different
hospitals (one providing secondary care and one providing secondary and tertiary care).
The maternity care assistants gathered in one organization and youth health doctors and
nurses were positioned in 14 offices, which were coordinated by one organization. Most
pregnant women had received care from both the community-based midwives, maternity
care assistants, and youth health doctors and nurses. Besides, 59% of all pregnant women
also received care from professionals working in a hospital (9).
Design
We used the Delphi method in our study. In the Delphi method an expert panel participates
to gain consensus about a topic (10). The expert panel participates anonymously. The
Delphi study consists of rounds of questionnaires that are sent to the experts to gather and
synthesize information. Our expert panel consisted of both patients and professionals. The
patients were women who gave birth in the month before plotting the questionnaires, so
they had experience with maternal care. The professionals formed a representative diversity
of the professions active in the different organizations from the multidisciplinary network, to
enhance the acceptance of the key recommendations in the whole multidisciplinary network.
Creating the improvement agenda
Figure 1 shows the step-by-step Delphi method to develop key recommendations for the
improvement agenda: (1) data analysis of the Repro Questionnaires of patient experience
with maternity care, (2) first round Delphi questionnaire, (3) data analysis of the first round,
(4) second round Delphi questionnaire, (5) data analysis of the second round, and (6) setting
up the improvement agenda in a consensus group. These six steps include the three Delphi
rounds.
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Step 1: data analysis of the questionnaires of patient experiences
Experiences from patients with the maternity care provided by the multidisciplinary network
were measured by the Repro Questionnaire (11). This validated questionnaire was developed
to evaluate prenatal, natal and postnatal care, regardless of where the care is given (1113). Development of this self-report questionnaire was based on the 8-domain WHO
Responsiveness model, including the following domains: dignity, autonomy, confidentiality,
communication, prompt attention, social consideration, basic amenities, choice and continuity
(14). This questionnaire consisted of 32 questions, divided between the 8 domains. Examples
of concrete questions were: treating with respect and giving personal attention, involving
patient in decision-making, secured provision of medical information, information while
treated and continuity of care provision when change of professional. For further detailed
information about the questionnaire see ‘Measuring client experiences in maternity care
under change: development of a questionnaire based on the WHO Responsiveness model’
(11).
On a 4-point scale, women could evaluate their experience with maternity care, with ‘1’ being
the lowest score and ‘4’ being the highest. The Repro Questionnaire was sent anonymously
six weeks after childbirth to 812 women who gave birth in April and May 2013. The response
rate was 49% and 397 Repro Questionnaires were analyzed, serving as the input for the
Delphi study and our starting point to create the improvement agenda. Due to the fact that
all domains received mostly high scores, we decided to measure the negative scores for each
domain, i.e., how often women scored ‘1’ or ‘2’.
Step 2: first round Delphi questionnaire
The goal of the first round was to inventory concrete possibilities to improve the maternity
care on the WHO Responsiveness domains in the ReproQ. The four WHO domains with the
highest negative scores of patients’ experience were presented to the expert panel in a
Delphi questionnaire. We explained the Repro Questionnaire and displayed the results and
the accompanying ReproQ questions to the expert panel. Subsequently, the experts were
asked to answer questions how to improve care in each of the four domains, i.e., choice
and continuity, autonomy, dignity, and communication in the Nijmegen area. The Delphi
questionnaires were sent to 50 professionals and given to 50 women at a postnatal checkup
appointment.
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Step 3: data analysis of the first round
The responses were collected in an Excel file. The six researchers from the study group
analyzed the answers and categorized them by grouping corresponding ideas. This resulted
in a list of 11 ideas to improve maternity care.
Step 4: second round Delphi questionnaire
The goal of the second round was to prioritize the improvement ideas. The list of 11 ideas
was for that purpose sent to the expert panel with the request to assign 10 points in total to
the ideas. Responders had the choice to select one idea and award it 10 points or to split the
points between several ideas. Questionnaires were sent to 30 professionals and given to 50
women at a postnatal checkup appointment.
Step 5: data analysis of the second round
The results of the second round in step 4 were analyzed by the study group, thus composing
a topic list for the consensus group meeting. In this topic list for patients and professionals
were shown separately.
Step 6: setting up the improvement agenda in the third consensus round
The goal of the third and last Delphi round was to make a concrete improvement agenda,
that was applicable and achievable so that implementation of the activities would be feasible.
The face-to-face consensus group was composed of one chairman, eight health professionals
and one researcher to take notes. The results of the second round of the Delphi study were
shared and the professionals were asked to formulate concrete improvement activities, of
which regional implementation should be feasible within six months. The group members
had to gain consensus of opinion on each improvement activity.
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Input voor Delphi study
Patient experiences maternity care

Delphi study
Step 1
Identify improvement domains
Data analysis 397 questionnaires patient experiences

Step 2 First Delphi round
Inventory of improvement recommendations
19 patients and 47 professionals

Step 3
Compose a list of key recommendations for improvement
Data analysis of the first round
6 researchers

Step 4 Second Delphi round
Prioritize the key recommendations
33 patients and 17 professionals

Step 5
Compose the priority list
Data analysis of the second round
1 researcher

Step 6 Third Consensus round
Create a concrete improvement agenda with activities
8 professionals

Figure 1: The step wise Delphi method to develop key recommendations for the improvement agenda
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Data analysis
We used SPSS (version 20.0 for Windows: SPSS Inc., Chicago, IL, USA) to analyze ReproQ data.
The study group jointly analyzed the results of rounds 1 and 2 by coding and discussing the
codes.

Results
Table 1 shows the results of step 2, step 4 and step 6, respectively Delphi round 1, 2 and 3.
Step 1: data analysis of the questionnaires of patient experiences with maternity care
Results of ‘negative scores’ revealed four WHO Responsiveness domains with a score above
5%, which were selected for the Delphi study: choice and continuity (16%), autonomy (7%),
dignity (7%) and communication (6%).
Step 2: first round Delphi questionnaire
We received 66 responses (19 patients = 38% response rate and 47 professionals = 94%
response rate) with 65 different improvement ideas.
Step 3: data analysis of the first round
From these 65 different improvement ideas, several were comparable or complementary.
For example, one suggestion was ‘one website with the same information’, another was
‘similar information leaflets for pregnancy from the different organizations’ and a third was
‘multidisciplinary information meetings for pregnant women’. We combined these into one
idea: ‘uniform and unambiguous information from all professionals for pregnant women by
using one website and similar information leaflets and meetings.’ Some ideas were named
differently, but the purport was similar. For example, professionals used the term case
manager (‘every pregnant woman will get one case manager’), whereas patients described
the functions of a case manager (‘one professional who is the sole contact person’, ‘one
professional who guides me through my pregnancy’).
Thus, we composed a list of 11 key recommendations.
Step 4: second Delphi questionnaire round
All 50 responders (33 patients = 66% response and 17 professionals = 57% response) filled in
the list as requested. The method of scoring differed considerably between the responders:
from 10 points for one idea to ten times 1 point for 10 ideas.
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Shared scores

Professionals priority

Patients priority

23 (13,5)

10 (5,9)

48 (14,6)
42 (12,7)

Every pregnant woman has one case manager.

More attention or training by professionals for listening to pregnant
women.
One telephone number for questions or needed help.

Shared decision making is part of standard care.
A birth plan for every woman with wishes, decisions and a personal
care path.

10 (5,9)
8 (4,7)

12 (3,6)

14 (8,3)
9 (5,3)

10 (3,0)

33 (10,0)
19 (5,8)

16 (9,4)

33 (19,4)

36 (21,2)

6 (3,5)

50 (15,2)

Continuing of care during labor. If a transfer to secondary care is
needed the community midwife is present for support.
Enable digital patient information transfer between professionals.

Online insight in patient records for patients and involved professionals 23 (7,0)
from other organizations.
Uniform information from all professionals for pregnant women by
5 (1,5)
using one website and similar information leaflets and meetings.
Mandatory multidisciplinary training and (casuistry) meetings for more 15 (4,5)
coordinated patient centered care.

5 (2,9)

Second round
Score (%) *
33 patients 17 professionals
73 (22,1)

Improvement ideas

First round

A single bedroom for every woman if hospitalization is needed.

Table 1 Results Delphi study

Not used for the improvement agenda, considered not
feasible.

Included in 6.
7. Implementation of a uniform birth plan for all pregnant
women in the whole maternity network, with wishes,
decisions and a personal care path. This birth plan must be
known by all involved professionals.
Included in 6.

5. Create a multidisciplinary team of professionals to
realize similar information provision for patients.
6. Organization of more communication trainings for
professionals to realize patient centered care. Therefore
using i.e., role models, more (patient) feedback, discussing
in meetings. Including training the professionals to use the
protocols more personalized rather than rigid.

Included in 3.

1. Discuss with the hospital managers the wish and added
value of single bedrooms for women in hospitals and try
to realize this.
2. Create more opportunities to continue presence of the
community midwife during hospital labor.
3. Start of a digital patient record view system between
organizations with view function for patients, so all
required information is multidisciplinary available.
4. Introduction of a case manager for every pregnant
woman.

Improvement agenda

Third round

Shared agenda making for quality improvement; towards more synergy in maternity care
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Step 5: data analysis of the second round
Seven recommendations were prioritized differently between patients and health
professionals. Patients scored the highest on the ideas ‘a single room for every woman’
(22.1%), ‘continuing of care during labor’ (15.2%) and ‘a case manager for every woman’
(12.7%), while professionals scored respectively 2.9, 3.5 and 5.9%. Three patients awarded
10 points to one particular idea: ‘shared decision making is part of the care’, ‘enable digital
patient information transfer between professionals’ and ‘a single bedroom for every woman
in case hospitalization is needed’.
Professionals scored the highest on ‘insight in patient records’ (21.2%), ‘same information’
(19.4%), ‘multidisciplinary training’ (9.4) and ‘training in listening’ (5.9%), while patients
scored respectively 7.0, 1.5, 4.5 and 3.0%.
Four of the recommendations received comparable priority scores from patients and
professionals. From these recommendations, ‘shared decision making is part of the
care’ scored 10.0% among patients and 8.3% among professionals. The other three
recommendations revealed the lowest overall priority scores.
Step 6: setting up the improvement agenda in a consensus group
The results of the priority list were shared in the face-to-face consensus group. Due to the
multidisciplinary character of the consensus group, members learned from each other.
Sometimes, a proposed concrete idea was already implemented by one of the organizations.
Therefore, the first group objective was to learn from each other or to implement something
multidisciplinary instead of only in one organization. The group concluded that 10 ideas out
of the 11 required concrete implementation activities, because they could improve maternity
care. The idea ‘one telephone number for the whole maternity network’ was considered
unfeasible in the region, and because it was prioritized the least (4%), it was decided not to
include this idea in the improvement agenda.
Some of the initial ideas in Delphi round 1 were already concrete (for example ‘a single room
for every woman’ and ‘the introduction of a birth plan’), but most were more thematic
(for example ‘shared decision making’ and ‘continuing of care at birth’). The latter received
the most attention in the consensus group, because of the need to formulate concrete
improvement activities. For example, ‘shared decision making’ was translated into the more
concrete ‘train the professionals in using the protocols in a more personalized manner instead
of rigid’. The group concluded the session with seven concrete improvement activities on
which they reached agreement.

42

Shared agenda making for quality improvement; towards more synergy in maternity care

Discussion
In the present study, a total of 449 patients and 47 professionals contributed to the creation
of the shared improvement agenda for the multidisciplinary maternity network. Therefore,
this improvement agenda is a well-developed co-production between health professionals
and patients, in conformity with the principles of Ocloo and Matthews (1). In this, the
patients formed the link between the professionals of the various organizations. We consider
this to be essential in creating a patient centered network and a shared agenda for quality
improvement. Utilizing the Delphi study method, we had the possibility to (anonymously)
involve a large number of patients and professionals in the decision-making process. The
prioritizing scores given by patients and professionals showed substantial differences and
without the inclusion of patients our improvement agenda would obviously have been very
different. Previous studies also show differences between patients’ experiences and the
perception of health professionals’ of their patients’ experiences (15, 16). A discrepancy
between the perspectives of experts and patients was even the most frequently reported
barrier in patient and public involvement programs to develop and implement clinical
practice guidelines (17). These findings give more importance to involving patients in the
improvement of health care and to realize patient centered care.
To our knowledge, this is the first maternity improvement agenda based on both patient and
professional experiences. Also, this time different professionals from different organizations
worked together to create this agenda and were connected through the patient in order to
improve patient centered care. This combined approach is novel now that the most common
way is still to develop improvement activities solely on a health organization level. We expect
this original and broad approach of the shared agenda will lead to more patient satisfaction
regarding maternity care, even if we believe this care to already be of high quality, such as
in the Nijmegen area. With the current improvement agenda, professionals and managers
of the multidisciplinary network have a concrete guide to further improve their care. This
agenda has already been offered to the network professionals and the implementation of
different activities has already started.
The main strength of this study is the inclusion of the large number of patients from a
broad perspective of society. Furthermore, all multidisciplinary professions were involved
in the study and the Delphi study resulted in a concrete useful shared agenda for quality
improvement. This study does have some shortcomings, however. In the third round we
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invited only professionals and no patients into the consensus group. We also opted for two
different groups of patient expert members in round 1 and 2, because we distributed the
questionnaires anonymously at postnatal checkups. As such, we did not apply the exact
Delphi study design. Because a multidisciplinary network approach in maternity care is one
of the main goals for the Dutch Government (18), and because the networks are looking
how to offer more patient centered care, this study is of great value to Dutch maternity
care. We believe that the Delphi design with patients included is a helpful instrument in the
development of a concrete and useful improvement agenda and this will lead towards more
synergy in maternity care. This study could be implemented as a network activity in any care
network, and can be repeated periodically. It can therefore be used as a Plan-Do-Check-Act
cycle. In doing so, networks continuously work on improvement and on patient centered
care.
Ethical approval. The medical ethical committee of the Radboud university medical center
has awarded full ethical approval for this project (CMO No. 2011/381). The study is registered
at the Dutch Trial Register (NTR, TC=4063).
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Abstract
Background: A Personal Health Record (PHR) is an online application through which
individuals can access, manage, and share their health information in a private, secure, and
confidential environment. Personal Health Records contribute to empower patients, facilitate
collaboration among health care professionals, and improve health outcomes. Given these
anticipated positive effects, we want to implement a PHR, named MyPregn@ncy, in a Dutch
maternity care setting and to evaluate its effects in routine care. This paper presents the
study protocol.
Methods/Design: The effects of implementing a PHR in maternity care on patients and
professionals will be identified in a stepped-wedge, cluster-randomized, controlled trial.
The study will be performed in the region of Nijmegen, a Dutch area with an average of
4,500 births a year and more than 230 health care professionals involved in maternity care.
Data analyses will describe the effects of MyPregn@ncy on health outcomes in maternity
care, quality of care from patients’ perspectives, and collaboration among health care
professionals. Additionally, a process evaluation of the implementation of MyPregn@ncy
will be performed. Data will be collected using data from the Dutch perinatal registry,
questionnaires, interviews, and log data.
Discussion: The study is expected to yield new information about the effects, strengths,
possibilities, and challenges to the implementation and usage of a PHR in routine maternal
care settings. Results may lead to new insights and improvements in quality of maternal and
perinatal care.
Trial registration: The study is registered at the Dutch Trial Register (NTR, TC=4063).
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Background
Personal Health Records (PHRs) have been embraced widely in the last decade. PHRs exist in
various types, but their shared goal is to be an online application through which individuals
can access, manage and share their health information in a private, secure, and confidential
environment. PHRs have been reported to empower patients, to achieve better cooperation
among health care professionals, and to improve health outcomes (1-4). The intended
benefits of a PHR, which include the achievement of higher standards of care, are welcome
in any health care setting.
The active involvement of the pregnant woman and better collaboration among health care
professionals are explicitly mentioned in the leading Dutch report (5) as components of a
strategy to speed up a reduction in Dutch perinatal mortality (6). Better multidisciplinary
collaboration is associated with better quality and outcomes of health care delivery (7). Given
the documented positive effects of a PHR and the identified challenges in Dutch maternity
care, a PHR in maternity care might be a possible tool to deal with these challenges. Therefore,
we will introduce a PHR named MyPregn@ncy. We designed a study to implement MyPregn@
ncy in routine maternal care and to evaluate the effects and adoption of MyPregn@ncy by
pregnant women and health care professionals. We will identify the effects of MyPregn@
ncy on health outcomes in maternity care, quality of care from patients’ perspective, and
collaboration among health care professionals. Additionally, we will focus on the process
of implementation of this innovative and complex intervention. We hypothesize that the
introduction of a PHR for pregnant women improves health outcomes, positively influences
quality of care from patients’ perspective and enhances collaboration among health care
professionals. We believe it is feasible to implement such a apocalyptical PHR in Dutch
maternity care, which eventually leads to improvement of maternal and perinatal care.
The aim of this paper is to present an overview of the study. We describe the development
of the tool MyPregn@ncy, followed by the design of the study and the specific aspects of
evaluation.
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Methods/Design
Setting
In Dutch maternity care, different health care professionals are involved with a pregnant
woman and her (unborn) child (8). Community-based midwives, maternity care assistants,
youth health doctors and nurses provide primary care. Obstetricians, obstetricians in training,
hospital-based midwives and pediatricians provide secondary and tertiary care. Communitybased midwives are qualified to provide full prenatal and perinatal care to all women
with uncomplicated pregnancies and childbirths. In case of risk factors or complications,
women are referred to secondary or tertiary care (9). Tertiary care takes place in centers for
perinatology with a neonatal intensive care unit and obstetric ‘high care’ department.
The hospital-based midwife is supervised by the obstetrician (in training) and attends
approximately one-half of the births in secondary/ tertiary care (10). The maternity care
assistant supports the community-based midwife during childbirth and subsequently takes
care of mother and child up to day ten postpartum at the home of the newborn. She reports
essential health information to the community-based midwife, who is responsible for medical
care. Afterwards, the youth health department takes over the care for the baby, with support
of specialized doctors and nurses.
In 2014, 86% of all pregnant women started their maternity care in a primary care setting.
Of these women, 51% started and 29% eventually ended birth in a primary care setting (10).
After birth, the medical care is under supervision of a community-based midwife, while 96%
of all women receive care of a maternity care assistant at home (10). Overall, the Dutch
system involves a number of referrals during pregnancy, during birth and after birth.
Health care professionals in maternity care are working in a regional multidisciplinary
collaborative organization situated around a hospital or city, in which they create joint
protocols and make distinct appointments for referrals in (acute) care.
Study population
The study will be performed in one regional collaborative organization in the area of
Nijmegen, a Dutch region with an average of 4,500 births a year and more than 230 health
care professionals involved in maternity care. Community-based midwives are working in
eleven independent practices, whereas hospital-based midwives, obstetricians (in training),
and pediatricians work in two different hospitals (one providing secondary care and one
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providing secondary and tertiary care). Maternity care assistants are employed by one
organization and youth health doctors and nurses are employed by one of 14 offices, all of
which are coordinated by one organization.
Each pregnant woman, independently of the gestational age and care setting, will be invited
to participate in this study individually; thar is, she will be offered the possibility to start her
PHR (MyPregn@ncy). All health care professionals in the area will be informed and requested
to actively participate in the study.
Ethical approval
The medical ethical committee of the Radboud university medical center has awarded full
ethical approval for this project (CMO No. 2011/381). The study is registered at the Dutch
Trial Register (NTR4063).
Study design
The effects of the implementation of a PHR in maternity care on patient and professional
levels will be identified in a stepped-wedge, cluster-randomized, controlled trial. This type of
trial is suitable for studying the effects of a new intervention, which is implemented at the
cluster level, but experienced and measured by its impact on individuals (11, 12). In essence,
a stepped-wedge trial randomly allocates clusters to groups that cross over from a control
condition to an intervention at different cross over points. In the present study, all health
care professionals, working in 13 sites (eleven community-based midwife practices and
two hospitals, comparable in number of patients) agreed to participate. Following baseline
measurements, sites will be randomly assigned to four groups, containing three or four sites.
The two hospitals are randomly allocated to group 1 and 2, group 3 and 4 contained only
community-based midwife practices. The length of time between two successive cross over
points is three months. The total trial duration is 21 months. Figure 1 illustrates the study
over time, including a pre roll out period, four cross over points, and a post roll out period.
At the start of the study, all sites belong to the control group; at the end of the study, all sites
belong to the intervention group. Data collection will be performed in all steps along the trial,
coinciding all four cross-over moments.
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Figure 1. Schematic overview of the study process

Outcome measures
The primary outcome measure in this study is health outcomes in maternity care. We will use
a composite maternal/neonatal outcome measure: the total proportion of uncomplicated
pregnancies/births. This includes the following conditions: gestational age at time of delivery
is 37-41 weeks, spontaneous start of contractions, spontaneous rupture of membranes,
no help during delivery, weight of neonate 5-95%, APGAR score after 5 minutes >7, no
seriousness postpartum hemorrhage.
Secondary outcome measures are quality of care from patients’ perspective, collaboration
among health care professionals, and the adoption of MyPregn@ncy by patients and
professionals.
Intervention
The intervention in the present study is the implementation of a PHR, named MyPregn@ncy,
for each pregnant woman and her health care professionals. MyPregn@ncy is provided by
www.mijnzorgnet.nl. The initial PHRs facilitated by MijnZorgnet have recently been used for
women experiencing infertility and persons with Parkinson’s disease (13). Use of a PHR in a
maternity care setting is new in the Netherlands.
To ensure safe access to MyPregn@ncy, pregnant women register and log in using their
personal DigiD, an identification code provided by the Dutch government. Health care
professionals register and log in with their personal professional national electronic
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identification or with a username and password.
Once registered on the website, the pregnant woman owns the PHR. She decides who is
granted access to her PHR and, therefore, is a member of her personal care team. She can
invite all people (e.g. health care professionals and partner/relatives) she considers to be
important for her health, and for the care process during her pregnancy and birth.
Functionalities of the PHR MyPregn@ncy include the following: 1. communication with one
or more care team members, 2. a diary (blogging feature), 3. a library (storage of important
documents), and 4. interactive (medical) modules specifically developed for pregnant women.
All team members in one PHR can access all fields in the PHR and can add, act, or react. All
activities are logged, so the owner has full insight in all delivered input. In addition to the
PHR, the informational website www.mijnzwangerschap.org will be launched to support the
introduction and use of MyPregn@ncy and the accompanying study.
To test the developed prototype of the PHR and design of the implementation strategy, we
organized eight focus groups. Participants (n=41) were recommended patient representatives
from 16 hospitals and health care organizations across the Netherlands. A focus group
interview guide was developed in conjunction with other researchers to ensure objectivity.
Participants discussed about when they would join a PHR, what was unclear about the
PHR, what frightened them and when a PHR had additional value to standard care. Focus
groups were audio taped and transcribed verbatim. Transcripts were read several times and
analyzed. The model of Cabana et al. (14) was used to analyze all focus group discussions in
a systematic way. We categorized and identified six major themes from the focus group data:
patient empowerment, safety and access, communication, culture change, legal aspects, and
organization. The results indicated that the information on the PHR must be secure and easy
to use and that additional value lies in patient empowerment and online communication.
Participants expressed concerns about accessibility for all patients (language and writing
problems) and legal aspects (liability and privacy law). Overall, the message resulting from
the focus groups showed that a PHR for pregnant women has values but must be a tool next
to regular care instead of replacement of care. Thanks to the input of the focus groups, we
learned about the barriers and facilitators for a PHR and designed our communication about
the study and the implementation strategy.
Implementation strategy
MyPregn@ncy will be offered to the pregnant woman by the midwife practices or obstetrics
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clinics, dependent on where she receives her care. To successfully offer the PHR, all health
care professionals must indeed inform the pregnant woman about MyPregn@ncy, they must
understand the use and possibilities of MyPregn@ncy (so that they can explain correctly),
and that they must have their own profile on www.mijnzorgnet.nl (so they can actively
participate in MyPregn@ncy from the pregnant woman). To achieve optimal preparation
and propagation of the tool, we will create various information leaflets and an informational
and supporting website, www.mijnzwangerschap.org. Furthermore, we will visit each
participating midwife practice and obstetric clinic to explain MyPregn@ncy and the study
design.
In addition to the face-to-face information by their health care professionals, pregnant
women will be informed of the PHR by local newspapers and by a short movie on digital
information screens in the practices and clinics.
During all communication, it will be stated explicitly that the present implementation will be
studied and evaluated. It will be emphasized that, at all times, researchers will not have the
ability to directly access the PHR. Informed consent will be obtained from each participant.
During the study, researchers will be available for questions and clarification for both
pregnant women and health care professionals. Finally, involved health care professionals
will regularly receive newsletters on the progress of the study.
Measurements
Table 1 presents an overview of all used measurements.
Table 1 Overview of outcome measures with accompanying methods and measurements
Outcome measure Study population
Health care
All pregnant women in
care in the area

Method
Database

Instrument
Perinatal data
Register

Quality of care

All pregnant women in
care in the area

Survey

Questionnaire
ReproQ

Collaboration

All health care
professionals maternity
care in the area
All users of MyPregn@
ncy

Survey

Social Network
Analysis

Log format,
Survey,
Interview

Log data,
Questionnaire, Topic
list

Adoption
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Time of measurement
Six times, along all
successive steps of the
study
Six times, along all
successive steps of the
study
Baseline and one post
measurement
During and after
implementation
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The total proportion of uncomplicated pregnancies/births will be based on data from
the Dutch Perinatal Registry (PRN). In the Netherlands, more than 95% of all births and
accompanying perinatal outcomes are centrally registered in this large national database
(10).
The quality of care from patients’ perspective will be measured by an adapted version of
the questionnaire ReproQ (15). This new questionnaire has been developed to evaluate
the whole maternity care, regardless of where the care is given (15, 16). Development
of this self-report questionnaire has been based on the 8-domain WHO Responsiveness
model, including the following domains: dignity, autonomy, confidentiality, communication,
prompt attention, social consideration, basic amenities, choice and continuity (17). The
original questionnaire consists of two parts with largely identical questions: an antepartum
questionnaire and a postpartum questionnaire. Due to considerations on time and response,
we will use a combined version of both questionnaires in the present study, six to ten weeks
postpartum. Subgroups of participants in the study groups will be invited to complete the
ReproQ in every phase of the stepped wedge design. The results of the questionnaires will be
calculated in domain scores and overall scores, ranging from one to four (15). PRN data and
ReproQ data will be collected during each step of the stepped-wedge study.
Collaboration between health care professionals in maternity care will be measured using
Social Network Analysis (SNA). SNA is a quantitative methodology that measures and
analyses connections between health care professionals in patient care (18). It combines
the concept of the sociogram (a visual representation of relationships in a social group) with
elements of graph theory to analyze patterns of interaction among people in networks (18).
We will measure SNA two times in this study, a baseline measurement before the start of
the intervention and one post measurement at the end of the study. Therefore, all health
care professionals in maternity care in the area will be digitally invited for SNA. They will
be asked to indicate with whom of their colleagues they had medically orientated contact
about at least one patient in the last six months. The results will be illustrated in a sociogram
and various key network measures will be calculated, such as number of contacts and
centrality of each profession (19). Finally, the adoption of MyPregn@ncy will be determined
by a process evaluation during and after the implementation, according to Hulscher et al.
(20),. This process evaluation will provide insight in usage and appreciation of the various
elements of the PHR by the pregnant women and their health care professionals. Barriers
and facilitators to use MyPregn@ncy will be determined, using the theoretical framework
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of Cabana et al. (14). Information will be gathered through semi-structured telephonic and
face-to-face interviews, and questionnaires. Log data will be used to measure the number
of accounts and the number of log in per person. Qualitatively, we will conduct interviews
based on a topic list with patients and health care professionals on their experiences with
the intervention, including perceptions of its utility, convenience, barriers and facilitators to
implementation, and options on long term sustainability.
Statistics
Sample size calculations have been based on an expected improvement of 47% to 60% in
the proportion of uncomplicated births. Combined with an alpha of 0.05, 80% power and
a design effect (correction factor due a stepped wedge design (21)) of 0.62, a total of 305
pregnant women for each step is necessary. With 13 sites and an expected uptake rate of
25%, 84 pregnant women/step/site are needed to measure effects.
Data analysis for the stepped wedge design will be performed according to intention-totreat protocol at the end of the study period, once all sites have at least completed one
3-months intervention period. Individual PRN and ReproQ data will be combined with the
different sites. To estimate the intervention effect on outcomes measures, a standard mixed
model approach will be used. The mixed model will incorporate fixed terms for intervention
(before versus after), time (3-month time period) as well as the correlation of repeated
measurements over time as random effects. Hence, the analyses will have the element of
time series analysis with multiple time points before and after intervention. Analyses are
performed using SPSS (version 20.0 for Windows: SPSS Inc., Chicago, IL, USA).
Description of the network data by Social Network Analysis (SNA) involves visual analysis of
network diagrams produced using a specific software program, NetDraw (22). This software
converts matrices of network data into diagrams and individual nodes using complex
algorithms. We will use UNICET v6 (19) for constructing network and obtaining network
parameters, and SPSS 20 (SPSS Inc., Chicago, IL, USA) for statistical analysis.
In addition to log data analysis, the interviews will be audio taped and transcribed verbatim.
The interviews will be independently coded by two persons based on the topic list.

Discussion
The presented paper describes the design of a study in which a PHR will be offered to pregnant
women and their health care professionals, in order to improve health outcomes, to improve
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patients’ experiences with maternal care and to achieve more collaboration between health
care professionals. As far as we know, this study is the first to implement a PHR in maternity
care. The study is expected to yield new information about the strengths, possibilities and
challenges of implementation and usage of a PHR in maternal care settings. Results may lead
to new insights and improvements in quality of maternal and perinatal care.
The present study has several strong aspects. Earlier experiences with PHRs on the platform
www.mijnzorgnet.nl have been promising for more extensive use (13). In addition, patient
representatives have been consulted in the development of the implementation strategy.
Furthermore, the choice of a stepped-wedge study design rather than a standard randomized
controlled trial takes into account the actual different levels of implementation (cluster level)
and experience and measurements (individual level).
We realize the study has some aspects that could have been more optimal. Ideally, the
patient representatives should have included pregnant women. Furthermore, a pilot
study preliminary to the present study would have contributed to an even more detailed
preparation. Finally, the study design has several limitations. We realize that a 3-month
period for each step might be short for the measurement of an effect. However, we made
this choice deliberately, balancing among the numbers of steps, length of each interval, and
total length of the study. Our overall focus in this choice was to perform a well-designed
study in a practical time setting. Additionally, the study region has only two hospitals. Due
to the multidisciplinary aspect of the intervention, hospitals should be present early in the
intervention group. Therefore, we have chosen to randomly allocate the two hospitals to
group 1 and 2, while group 3 and 4 contained only community-based midwife practices.
By doing this, we are well aware of the potential underlying differences in treatment effect
between patient populations. Therefore, we will have special attention for this confounding
effect in the analyses.
This study is important because of the recently expressed strong wish for an easy and
accessible PHR for each citizen in 2020 by the leading health care players in the Netherlands.
The results of the study can help to meet this wish and perfectly connects to the current
developments in Dutch health care.
Trial status
The clinical trial was registered in July 2013. Community-based midwife practices and
hospitals have been included. The study is currently recruiting participants, i.e., individual
clients and professionals. The estimated study completion date is April 2016.
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Abstract
Background
Personal Health Records (PHR, a private, secure, online environment for patients) have
been reported to empower patients, to achieve better collaboration between health
care professionals and to improve outcome. This process evaluation study explores the
feasibility of the introduction of PHR in Dutch maternity care and possibilities for sustainable
implementation.
Methods
A process evaluation study was carried out alongside the entire period of the effect study.
Quantitative and qualitative methods were used and described reach, dose delivered and
dose received of the intervention.
Results
88% of the target population was reached, while 4% started a PHR (dose delivered) and 83%
(out of 4%) used the PHR as intended (dose received).
It took more time for the professionals to integrate this new intervention into their care
process than expected before. Pregnant women did not start a PHR when they favored an
alternative way to communicate with the health care professional or when they felt the PHR
lacked additional value. Active involvement of the professional in the patients PHR is explicitly
mentioned as desirable by pregnant women.
Conclusions
The introduction of a PHR in maternity care is feasible, requiring the following steps: a
dialogue between patients and professionals about expectations and wishes, sufficient time
for the implementation, using early adopters as part of the implementation and integration
of the PHR in standard care.
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Introduction
Personal Health Records (PHR) are introduced in health care to support patient-centered care
(1). PHRs have variable designs and features, but they all share being an online application
through which individuals can access, manage and share their health information in a private,
secure, and confidential environment. Furthermore, PHR facilitates the communication
among the network of health care professionals surrounding the patient (2, 3). PHR have
been reported to empower patients, to achieve better collaboration between health care
professionals and to improve health outcome (2, 4-6). These intended benefits of a PHR are
welcome in any setting of health care, in order to achieve higher standards of care.
Professionals in maternity care in the Netherlands face challenges in optimizing care for
mother and child. Active involvement of the pregnant woman and better collaboration
between health care professionals are two explicitly mentioned requirements in the new
Dutch Guideline Integrated Maternity care (7). Given the documented positive effects of
a PHR, the introduction of PHRs in maternity care might be a possibility to achieve higher
standards of maternity care. However, the introduction of a complex intervention as a PHR
should not be underestimated. Earlier studies have confirmed that implementation uptake
is often the largest challenge of any E-Health project, for patients as well as health care
professionals (8, 9). Previous studies also identified multiple barriers that should be taken
into account when designing an implementation strategy. Main barriers identified by patients
were no experienced personal value and technical and usability problems with the tool (10,
11). Main barriers identified by health care professionals were resistance to change, lack of
payment, added work, lack of management support and no patient demand (12).
Based on lessons learned from earlier studies we designed a study to introduce a PHR
in Dutch maternity care, named MyPregn@ncy, using a stepped-wedge design for the
evaluation. Stepped-wedge trials are often used for the evaluation of service delivery
interventions (13). In essence, a stepped-wedge cluster randomized controlled trial is a
one-way crossover cluster trial in which all study groups will receive the intervention, but
the time when they receive this, is randomly ordered (14). Effects of the introduction of
the PHR in our study were measured at levels of health care outcomes, quality of care and
collaboration between health care professionals. The results regarding the effects will be
published in a future/prospective article. According to the principles of process evaluation
(15, 16), the effectiveness of the introduction of MyPregn@ncy will be evaluated after this
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process evaluation. To complement the findings on effect measures, we closely monitored
the introduction of the PHR systematically. Such a process evaluation is essential to gain
insight into the various interacting components of complex interventions in a trial context
(15-17). The aim of this paper is to present the process evaluation of the introduction of
MyPregn@ncy in maternity care. By doing so, we explore the feasibility of this intervention
and possibilities for sustainable implementation.

Methods
The current process evaluation was carried out alongside the stepped-wedge cluster
randomized controlled trial studying the effectiveness of introducing a PHR in maternity care.
Details on the study design have been described in the study protocol (18).
Ethical approval
The medical ethical committee of the Radboud university medical center has awarded full
ethical approval for this project (CMO No. 2011/381). The study has been registered at the
Dutch Trial Register (NTR4063).
Setting and study population
The study was performed in Nijmegen, a single regional collaborative area in the Netherlands
with an average of 4.500 births a year and over 220 health care professionals involved in
maternity care. Maternity care was offered by community-based midwives working in 11
independent practices, and by hospital-based midwives and obstetricians (in training),
working in two different hospitals (one providing secondary care and one providing secondary
and tertiary care). All health care professionals agreed to participate.
The intervention
The intervention in this study was the introduction of a PHR to individual pregnant women,
independent of gestational age and care setting, i.e., she was offered the possibility to start
her PHR (MyPregn@ncy). After registering on a secured website, she decided who was
granted access to her PHR and therefore became a member of her personal care team.
Functionalities of MyPregn@ncy included: communication with care team members, a diary
(blogging feature), a library (storage of important documents), and interactive (medical)
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modules specifically developed for pregnant women. All team members in one PHR could
access all fields in the PHR and could add, act or react. All activities were logged, so the
owner had full insight in all delivered input.
Implementation strategy
To successfully implement the PHR, it was initially important that all health care professionals
informed the pregnant woman about MyPregn@ncy. Therefore, the professionals must
understand the use and possibilities of MyPregn@ncy to explain it correctly to pregnant
women. They were all provided with a professional profile, so the pregnant women could
invite and add them in their care team and the professionals could actively participate in
their PHR. To achieve optimal preparation and propagation of the tool, we created various
information leaflets and an informational and supporting website: www.mijnzwangerschap.
org. Furthermore, we visited each participating midwife practice and obstetric clinic to
explain MyPregn@ncy and the study design. In addition to the face-to-face information
by their health care professionals, pregnant women were reached by local newspapers
and by a short movie on digital information screens in the practices and clinics. During the
study, researchers were available for questions and clarification for both pregnant women
and health care professionals. Finally, involved health care professionals received regularly
information letters on the progress of the study.
Process measures and data collection
We developed a framework describing evaluation components, based on elements of
frameworks provided by Saunders et al. (19) and Hulscher et al. (17). Quantitative and
qualitative data were collected during the entire study period, using various techniques.
Table 1 presents an overview of the used process measures, the data collection methods, the
process variables and accompanying research methods.
Our framework was composed of the following the three elements:
Reach: proportion of the target population (all pregnant women during the study period)
that received the intervention (offering a PHR). Quantitatively, reach was registered by
the midwives and obstetricians. Qualitatively, reasons if not received were collected by
questionnaires of professionals in each midwife practice or hospital.
Dose delivered: proportion of the reached pregnant women who actually started her PHR.
Quantitatively, dose delivered was based on the number of PHRs in a community-based
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midwife practice or hospital during the study period. Qualitatively, it was based on barriers
and facilitators to start a PHR, derived from 263 questionnaires completed by pregnant
women and one focus group of nine professionals.
Dose received: the extent to which the pregnant women used her PHR as recommended.
Quantitatively, dose received was described by (anonymous) log data of the PHR, which were
automatically monitored throughout the study period. Outcomes derived from these logs
were number of sessions, number of relations, discussion threads and number of downloads
of each medical module. Qualitatively, experiences of the PHR by patients and professionals
were collected in 65 interviews and field notes. The short interviews with pregnant women
were based on a topic list and were performed during three information sessions on pregnancy
and birth. Field notes were registered systematically during the entire study period.
Table 1 Process measures, collection methods, process variables and research method
Process

Collection method

Process variable

Research method

Registration by professionals

Percentage of pregnant women

Quantitative

Reasons

Qualitative

measure
Reach

Questionnaire

Dose

Weblog

Number of individual PHR

Quantitative

delivered

Questionnaires and

Barriers and facilitators

Qualitative

1. Number of sessions

Quantitative

Focus group

Dose

Interviews and Field notes

received

2. Number of relations
3. Discussion threads
Weblog

4. Downloads of medical modules
Experiences

Qualitative

Data analysis
Log data were analyzed using SPSS (version 20.0 for Windows: SPSS Inc., Chicago, IL, USA).
Interviews and the focus group were transcribed by the interviewer. Two researchers (CG
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and NvD) read and analyzed the transcripts. The principles of thematic content analysis
were followed. The transcripts and field notes were coded openly and then organized in
subcategories.

Results
Quantitative results are summarized in Figure 1.

5

Figure 1 Quantitative results

Reach
The PHR was offered to 3.925 pregnant woman, this was 88% (range 70 -100%) between
practices and clinics of all pregnant women in care. Reasons mentioned by professionals as
to why reach was not 100%, achieved were (1) more time was necessary to implement this
new tool and incorporate it in standard routine care and (2) there was lack of continuity on
peak moments of care in the practice. One site explicitly mentioned that this study started in
their hospital at the same time as the transition to a new electronic medical record system.
Therefore, there was less attention for this study.
Dose delivered
At the end of the study, 157 pregnant women activated their MyPregn@ncy after being
informed by their health care professional (4%). Large variation was present between sites
and over time. One midwife practice revealed 0% pregnant women who activated a PHR,
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while another midwife practice included 90% of all pregnant women at the end of the study
period.
Figure 2 presents an overview over time of the numbers of pregnant women who started
MyPregn@ncy.

Figure 2 Number of pregnant women who started a PHR over time

Patient questionnaires were answered by 263 pregnant women, a response of 90%. Mean
reasons for patients not to start a PHR was ‘I prefer another way of contact’ (69%), followed
by ‘I think it has no added value’ (56%). 16% of the pregnant women expected difficulties
with the tool. Another 16% mentioned that a feeling of insecurity was a reason not to start
a PHR.
The main barrier mentioned by the professional focus group members was to integrate
a new tool in their care program, ’being an additional service and not a necessity’ (95%).
Furthermore, it took more time to completely know all the elements of the PHR tool. During
the focus group meeting, the members searched and discussed ways to improve this. This
resulted in an underlying barrier, namely the required attitude change in care roles by the
professionals (e.g. online questions, different professionals/ organizations involved in one
PHR). Professionals shared their concerns regarding time consuming online availability for
their patients.
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Dose received
Of the users, 27 visited MyPregn@ncy only once (17% non-active users), while the other 130
accomplished at least two log in sessions (83% active-users). Table 3 presents the log data of
the active users. 44% of the users downloaded one of more medical apps.
Table 3 Pregnant women use PHR (N=130)
Overall*
Communication*
Medical Apps**

Number of sessions
Number of relations
Discussion threads
One of more downloads
Module Birth wishes
Module Baby moves
Module Prenatal visits
Module Depression scale

6,5 (5,0)
1,6 (1,0)
2,3 (2,0)
57 (44,0%)
50 (38,5%)
31 (23,8%)
29 (22,3%)
22 (16.9%)

*Mean (median)
**Frequency (percentage)

The app ‘birth wishes’ was downloaded the most (38,5%), more than two times as much
as the app ‘depression scale’ (16,9%). The PHR included communication with care team
members and the use of medical apps. Log data showed no notable difference between
the use of communication aspects or the use of medical apps. However, the interviews
showed that the communication part was the most important reason to start a PHR. Almost
all pregnant women mentioned that they will start a PHR when they expect problems in
pregnancy or when they want more information or contact with the professionals. Most
women mentioned at the same time that everything was going well or that they were
satisfied with the current communication with the professionals. Most women with a normal
pregnancy and childbirth in history, lacked the need to start a PHR due to these experiences.
The information and attitude of the professional was guiding in the decision to start PHR in
three out of four pregnant women:
‘When my doctor thinks it is valuable, then I seriously consider to start a PHR’
‘Because my midwife advised it to me and the practice used this PHR as
communication with me, I started’.
Pregnant women also mentioned that they preferred active communication of the
professionals in their PHR:
‘I appreciate it and it would help me if the professional informs me in my PHR, I will
not only use this for questions from my side’.
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Problems to start a digital secured PHR with log in were mentioned by 8% of the women. Most
women answered that internet-based tools or programs are commonly used and therefore
expected to be easy in use. 70% of the women mentioned the wish to integrate the PHR with
patient portals from the midwife practice or hospital. All women endorsed the value of PHR:
‘It is really good that this exists’.
Field notes showed that during the entire study, health care professionals and pregnant
women wished for more support for MyPregn@ncy than originally was planned in the
implementation activities. This extra support took more time but was provided by the
researchers. One midwife practice implemented PHR as part of their standard care. They
stressed the importance of a PHR to the pregnant women. By doing so, 90% of their clients
started and actively used the PHR. Other professionals got inspired by this midwife practice,
but peer support during the study period was only minimal due to the fact that this particular
midwife practice started in the last step of the study design.

Discussion
The aim of this study was to evaluate the introduction of, and experiences with MyPregn@
ncy, an innovative tool for pregnant women and their professionals.
In our study, the implementation strategy was based on an attempt to tackle the barriers
from earlier studies in order to create an optimal implementation strategy. Our results
showed that we only partly succeeded. In contrasts to findings of Lau et al. (11), patients did
not experience technical and usability barriers. However, no expected value was mentioned
as one of the main barriers by pregnant women not to start a PHR, this similar with the
findings of Lau et al. (11). Specifically, pregnant women thought MyPregn@ncy had only
added value when there were ‘problems’ in pregnancy or when they were not satisfied with
the current communication with the professionals. Previous studies mainly focused on PHRs
used by chronicle ill patients (6, 20). Because pregnancy and childbirth are life events more
than diseases, the value of a PHR may be different for pregnant women.
The role of the professional endorsing the value of a PHR turned out to be the most important
facilitator to start a PHR. For pregnant women, an advice or motivational explanation from the
professional was essential in the consideration to start MyPregn@ncy. Furthermore, when
using the PHR, active input from the professional was of great value and was mentioned as
facilitator.
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Professional barriers from earlier studies also emerged from our study. The focus group with
professionals, together with field notes results, showed us the two main barriers: difficulties
to change and the expected additional work. Professionals had their concerns regarding
time consuming online availability for their patients. However, this was not a result from
the log data and the experiences of users. A recent study confirms our results, showing that
patients refrained from asking too many questions and were cautious in making knowledge
claims about their disease in a PHR (20). Professionals mentioned that they, only during the
study, realized this tool is disruptive and it requires new processes of care, leading to other
roles and attitudes of, and communication between patients and professionals. Handling and
acceptation of these changes by professionals requires a change in norms which they must
endorse to embrace the use of a PHR. More extensive discussion about the changing norms
could possibly have incorporated higher support of the professionals. The behavior of patients
depending on traditional norms was explored before stating that the expected value of a PHR
is hindered by traditional norms about patient-professional interactions (20). These results
call for more commitment to professionals and patients to get used with the possibilities
and the method/use of a PHR. Our findings confirm a difference in patient and professional
expectations of the tool. An open dialogue about expectations and wishes between pregnant
women and professionals should therefore be part of the implementation process.
Earlier adopters of an innovative tool can play an important role in the process of change and
adoption. This was clearly seen in the results of our study. One midwife practice included
almost all their pregnant women in the study by making the PHR part of their standard care.
This incorporation method with new results led to serious interest from other professionals.
It was therefore unfortunate that this midwife practice only started in the last phase of
the study, which made that their influence to other professionals was only minimal in the
study period. A strength of this study was participation of all multidisciplinary healthcare
professionals in the area, making the option to start a PHR possible for all pregnant women
in the area. Also, we deliberately introduced the PHR in standard care rather than in a
theoretical study setting, to explore which elements are important for introduction of a PHR
in common maternity care. Furthermore, we believe the combination of quantitative and
qualitative research methods gave us sufficient insight into the implementation process.
Despite these strengths, this study was not without limitations. First, the total number of
active pregnant women of the PHR was small. Second, pregnant women were not actively
involved in designing the implementation elements. Finally, we focused on inventory of
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mainly barriers to start a PHR and minimally on facilitators. Future research should embed
these elements.
This study emphasizes that the introduction of a PHR requires some essential steps. First
a dialogue between patients and professionals about expectations and wishes is needed.
Second, enough time and efforts for the implementation elements involving patients and
professionals should be provided. Third, early adopters should be recruited as part of the
implementation elements. Fourth and finally, the PHR should be embedded in standard care.
Altogether, the present study was an innovative experience for the professionals how to
provide the pregnant woman with a more central role to support patient centered care.
The development of PHRs in care widely continues, accompanied by the integration of
different patient records. Our study strongly supports this integration of patient records in
PHR in order to create additional value for each patient, specifically, pregnant women. In
the Netherlands, the government stated a national goal that all patients should have the
possibility to create a PHR in 2020 (21). Lessons learned that disruptive innovations such as
PHR need time to go along with new norms and methods. Although the lack of uptake of
PHR is a widely known phenomenon (10), the literature on negative findings in this field is
still scarce. Researchers should not feel discouraged to publish negative findings because in
failure many significant lessons can be learned (11). The results from this process evaluation
contribute to the feasibility of this intervention and possibilities for further implementation.
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Abstract
Background
To improve both the active involvement of pregnant women in their maternal health
and multidisciplinary collaboration between maternal care professionals, we introduced
a Personal Health Record (PHR) in routine maternity care. We studied the effects of this
intervention on the percentage of uncomplicated births, women’s perspective on quality
of care, and the collaboration between health care professionals. We performed a stepped
wedge cluster randomized controlled trial with four clusters and 13 maternity health centers
(community-based midwife practices and hospitals) in one collaborative area. In total, 7.350
pregnant women and 220 health care professionals participated. Uncomplicated births rates
accounted for 51.8% (95% CI 50.1-53.9%) of total births in the control group and 55.0%
(CI 53.5-56.5%) of total births in the intervention group (p = 0.289). Estimated means
revealed that differences detected in the stepped-wedge study were due to time and not
the intervention. Women’s perspective on quality of care and collaboration between health
care professionals revealed no relevant differences between the control and intervention
groups. The introduction of the PHR resulted in no significant effect on the chosen measures
of quality of maternal care. The suggested positive effect in the raw data was a local trend
which was less visible in the national database, and thus might be related to subtle changes
toward an improved collaborative culture in the study region.
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Introduction
Personal Health Records (PHRs) have variable designs and features but are all online
applications through which individuals can access, manage, and share their health
information in a private, secure, and confidential environment. PHRs are said to empower
patients, facilitate communication among health care professionals in the patient’s network,
and improve health outcomes (1–9). In maternity care, PHRs show modest but important
health effects on women, and promote feelings of control and empowerment (10,11).
Dutch maternity care is divided into primary, secondary, and tertiary care, each of which are
managed by different organizations. The vast majority—i.e., 87% of all pregnant women—start
their maternity care in a primary care setting. In cases involving risk factors or complications,
women are referred to secondary or tertiary care. Approximately half (51%) of pregnant
women start childbirth in primary care, and 28% go on to give birth in a primary setting.
After birth, 96% of all women receive care at home from a maternity care assistant under the
supervision of a community-based midwife (12). Overall, the Dutch maternity care system
involves multiple health care professionals working in different organizations and capacities.
Professionals in Dutch maternity care face challenges in the optimization of care for both
mothers and children. The active involvement of pregnant women and better collaboration
among the relevant health care professionals are two requirements explicitly raised in the
new Dutch Guideline for Integrated Maternity Care (13). Given the documented positive
effects of PHRs and the specific request for better multidisciplinary collaboration among all
involved maternal care professionals, a PHR for Dutch maternity care, MyPregn@ncy, was
developed. Through the use of MyPregn@ncy, professionals of different organizations can
maintain collaborative involvement with a pregnant woman. We designed a study to assess
the introduction of MyPregn@ncy in one Dutch maternity care region. A process evaluation
of the introduction of MyPregn@ncy was published previously (14).
The aim of the present paper is to present the effects of the introduction of MyPregn@ncy
on health outcomes in maternity care. The effect of the intervention on quality of care from
the women’s perspectives and the effect on collaboration between health care professionals
were also studied.
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Materials and Methods
Setting
The study was performed in Nijmegen, a single collaborative regional area in the Netherlands
with an average of 4000 births a year and over 220 health care professionals involved in
maternity care. In the Netherlands, maternity health care is divided into primary, secondary,
and tertiary care (15). Community-based midwives, maternity care assistants, youth health
doctors, and nurses provide primary care. Obstetricians (in training), hospital-based midwives,
and pediatricians (in training) provide secondary care in hospitals. Tertiary care takes place
in hospitals with an obstetric high care department and a neonatal intensive care unit. In
this study, all 13 regional maternity health centers, consisting of eleven community-based
midwife practices (primary care) and two hospitals (one secondary and one tertiary care),
participated. Therefore, it was possible for all pregnant women in this region to participate in
this study. All of the participating regional maternity health centers register their maternity
data in the national database Perined. In the Netherlands, more than 95% of all births and
the accompanying perinatal outcomes are centrally registered in this large national database.
Intervention
The intervention in this study was the introduction of the PHR by pregnant women in the
intervention group and their respective health care professionals. This PHR and other
comparable tools were developed by MijnZorgnet.nl and have been used previously for
women experiencing infertility and for people with Parkinson’s disease (16,17). Use of a PHR
in a maternity care setting was noteworthy as the introduction of the PHR explicitly meant
that the PHR was made available to all pregnant women and professionals.
Pregnant women could register on a secured website to start their online MyPregn@ncy.
They decided who was granted access to their MyPregn@ncy and became a member of
their personal care team. Therefore, they could invite any health care professionals who they
considered to be important to their health and to the care process throughout pregnancy and
birth. To ensure safe access to MyPregn@ncy, pregnant women and health care professionals
registered and logged in using a personal national identification code.
MyPregn@ncy has several functionalities: 1. communication with one or more health care
team members, 2. a diary (blogging feature), 3. a library (storage of important documents),
and 4. interactive (medical) modules specifically developed for pregnant women. All team
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members (the pregnant woman and the professionals to whom she granted access) of one
personal MyPregn@ncy could access all fields and could add, act, or react. All activities were
logged, so the woman had full insight into all delivered input.
Implementation Strategy
Prior to the introduction of the PHR, maternity health care professionals from all involved
maternity centers were trained to explain the use and possibilities of MyPregn@ncy. Each
maternity center had one contact-professional for the researchers to communicate through.
Professionals were instructed to inform all pregnant women in their health center about
MyPregn@ncy, and offer them the opportunity to use it. This provision of information and
the offer to use the PHR was considered to be the intervention, independent of the final use
of MyPregn@ncy. To achieve optimal propagation of the tool and the accompanying study,
we created various information leaflets and launched a supporting website. Furthermore, we
visited each maternity health center to explain MyPregn@ncy and the study design.
When a maternal health care center entered the intervention condition (see Study design
and cluster randomization, below), all pregnant women that received care in that center
were informed about the study and invited by their professional to start their PHR. Both
health care professionals and women signed informed consent for the provision and use of
anonymized data on pregnancy and childbirth for the purpose of this specific study. Pregnant
women signed the informant consent at their maternity center.
Throughout the study, researchers (CG and ND) were available to answer questions
and provide clarification to all users. Finally, involved health care professionals received
newsletters on the progress of the study.

6

Study Design and Cluster Randomization
We performed a stepped-wedge cluster randomized controlled trial to study the effects of
the introduction of MyPregn@ncy. We included all primary, secondary, and tertiary maternity
health care centers in the area, thereby facilitating multidisciplinary collaboration between
health care professionals. In this way, this study constitutes a realistic representation of
maternity health care in the Netherlands. In a stepped-wedge trial, all pregnant women,
in clusters based on their respective maternity health centers, cross over from a control
condition to an interventional condition at different points in time (18–21). All health care
professionals of the 13 maternity health centers, 11 community-based midwife-practices,
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and 2 hospitals participated. We formed four clusters (A–D); cluster A crossed over first and
cluster D crossed over last. We first randomly allocated the two hospitals to participate in
either group A or B due to their important role in cases where a pregnant woman was to be
transferred from primary to secondary/tertiary care. Thereafter, the midwife practices were
randomly assigned to the clusters (A, B, C, D) such that each eventually contained three or
four maternity health centers. Randomization was performed by drawing sealed envelopes
containing the names of health centers and assigning them to a cluster.
The time between two successive cross over points was set at three months. Figure 1
illustrates the study design, including a pre-rollout period, four cross over points, and a
post-rollout period. The intervention group in this stepped-wedge trial is composed of all
pregnant women of the maternity health centers in cluster A in step 1, in cluster A and B
in step 2, in clusters A, B, and C in step 3, and in clusters A, B, C, and D in step 4 and the
post-rollout period. The control group was composed of all other women. At the start of the
study, all pregnant women in maternity health centers were initially in the control condition;
at the end of the study, all pregnant women in maternity health centers had switched to the
intervention condition.
Condition
Phase

Control

Gradual cross-over from control to intervention

Intervention

Pre-roll out period

Step 1

Step 2

Step 3

Step 4

Post roll-out period

0-1-2

3*-4-5

6*-7-8

9*-10-11

12*-13-14

15-16-17

Cluster D
Cluster C
Cluster B
Cluster A
Time (months)

Figure 1. Schematic overview of the stepped-wedge study design. All clusters started in the control condition in the
pre-roll out period (3 months). Clusters A-B-C-D then gradually crossed-over to the intervention condition after 3, 6,
9 and 12 months, respectively (*). Women were followed throughout pregnancy until birth. Outcome data collection
continued until 6 months after the last inclusion during the post roll-out period.

Outcome Measures and Data Collection
The primary outcome measure was the proportion of uncomplicated births. Births were
considered to be uncomplicated when they met all following six conditions: (1) gestational age
at time of delivery 37–42 weeks, (2) spontaneous start of labor, (3) vaginal non-instrumental
delivery, (4) postpartum hemorrhage < 1000 mL, (5) weight of neonate between 5 and
95%, and (6) APGAR score of >7 after 5 min. These conditions are broadly accepted in the
professional maternity care field to distinguish between uncomplicated and complicated
births (13,22).
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Data were extracted from the Dutch Perinatal Registry (23–25), in which more than 95%
of all births and accompanying perinatal outcomes are centrally registered by maternity
health care professionals. Extraction of data regarding the six abovementioned criteria for
uncomplicated labor and birth was performed based on the user codes of the participating
maternal health centers and on the dates of birth of the newborns (matching the time frames
of our study).
The second endpoint was the effect of the PHR on women’s perspectives of the quality of
their care, measured using a simplified version of the validated ReproQ self-administered
questionnaire. This instrument was developed to evaluate prenatal, natal, and postnatal
care, and is based on the WHO Responsiveness model, which includes eight domains:
dignity, autonomy, confidentiality, communication, prompt attention, social consideration,
basic amenities, and choice and continuity (26–28). Each domain consisted of several
items, through which experiences were rated on a 4-point scale, with ‘1’ being the lowest
score and ‘4’ being the highest. While the original questionnaire consisted of antepartum
and postpartum questionnaires with a large overlap, we used a single postpartum selfadministered questionnaire which contained all items. The Dutch language was used
exclusively in this questionnaire.
Each 3-month step of the study was divided into six weeks of preparation and inclusion of the
women, and six weeks of data collection. In this way, we collected the data of approximately
50% of the participants at their first post-natal visit at the maternity health center.
The third endpoint was the effect on the collaboration between health care professionals
(compared between before and after the intervention). All active health care professionals
were invited at the start and again at the end of the study by email to give a score on
their perception of the quality of regional collaboration. Scores were between 1 and 10,
with 1 being the worst rating and 10 being the best. In most cases, the same health care
professional gave her or his scores twice (before and after the study). However, the scores
from obstetricians in training were mostly provided by different people due to the rotating
nature of their training.
Statistical Analysis
Data analysis was performed according to an intention-to-treat principle. First, individual
Perined and ReproQ data were combined with the data from the different maternity health
care centers. To estimate the intervention effect on the primary outcome, a generalized
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linear mixed model with logit link and binomial distribution was applied with uncomplicated
birth (yes/no) as the dependent variable, fixed effects for intervention and step, and a
random effect for health care center with a variance components covariance structure.
Hence, the analysis had some similarities to a time series analysis with multiple time points
before and after the intervention (19,29). The scores pertaining to quality of care from the
women’s perspectives were analyzed with descriptive statistics and presented graphically.
The collaboration scores, as provided by the professionals, were analyzed with a linear mixed
model with the timepoint (before/after the switch) as a fixed effect, and person who filled
the questionnaire as a random effect, again with a variance components structure. All data
were analyzed using SPSS (version 20.0 for Windows; SPSS Inc., Chicago, IL, USA).

Results
Throughout the study period (2013–2015), 2890 women were included under the control
condition, and 4460 women were included under the intervention condition. Table 1 presents
the characteristics of the women from the intervention and control groups and reveals no
significant differences between the groups.
Table 1. Characteristics of the study participants (N = 7350).

Age (years)
<20
20–24
25–29
30–34
35–39
≥40
Ethnicity
Dutch
Other
Parity
Primary
Second
Third of more

Control Group
N = 2890
N (%)

Intervention Group
N = 4460
N (%)

17 (0.6)
215 (7.4)
818 (28.3)
1193 (41.3)
545 (18.9)
102 (3.5)

36 (0.8)
308 (6.9)
1271 (28.5)
1882 (42.2)
816 (18.3)
147 (3.3)

2433 (84.2)
457 (15.8)

3702 (83.0)
758 (17.0)

1357 (47.0)
1098 (38.0)
435 (15.0)

2203 (49.4)
1570 (35.2)
687 (15.4)
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Figure 2 presents the uptake of MyPregn@ncy inside the intervention group. Of the initial
4460 women in the intervention group, 88% were offered MyPregn@ncy at their maternity
health care center. Only 4% of this group began using MyPregn@ncy and, thereafter, 83%
continued using it. There was large variation in participation between maternity health
centers. One maternity health center had 0% of pregnant women activate MyPregn@ncy,
while 90% of pregnant women from another maternity health center activated it.

Included in intervention group
N=4460 (100%)

Offered MyPregn@ncy
N=3925 (88%)

Started MyPregn@ncy
N=157 (4%)

Continued
MyPregn@ncy
Continued using MyPregn@ncy
N=130
N=130 (85%)
(85%)
Figure 2. Uptake of the MyPregn@ncy intervention.

Complete data for determination of our primary outcome measure were obtained in >90%
of the registered women (Table 2).

6
Table 2. Uncomplicated births.

Complete data
Uncomplicated births

Control Group
N = 2890
N (%); CI *(%)
2746 (95.0)
1421 (51.8); 50.1–53.9

Intervention Group
N = 4460
N (%); CI* (%)
4233 (94.9)
2328 (55.0); 53.5–56.5

p-value
0.289

* CI: 95% confidence interval.

The percentage of uncomplicated births was 51.8% (95% confidence interval (CI) 50.1–53.9%)
for the control group and 55.0% (CI 53.5–56.5%) for the intervention group (p = 0.289).
Figure 3 presents the percentages of uncomplicated births for each participating maternity
health center both before and after the introduction of MyPregn@ncy.
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Maternity

Uncomplicated birth % (N)

Health Center

Control

Cluster D

13

53.8 (112)

64.8 (105)

12

53.0 (151)

55.8 (120)

11

59.9 (88)

61.1(33)

10

56.0 (241)

56.7 (194)

Cluster C

Cluster B

Cluster A

Mean (SD)

Intervention

9

55.3 (126)

61.7 (148)

8

57.9 (173)

61.3 (245)

7

52.0 (158)

64.1 (234)

6

54.0 (143)

57.8 (323)

5

50.9 (85)

62.4 (241)

4

18.4 (36)

33.7 (92)

3

60.6 (43)

47.7 (104)

2

54.5 (55)

53.4 (348)

1

24.4 (10)

38.6 (141)

51.8 (13.1)

55.0 (9.7)

N= 1421

N= 2328

Figure 3. Percentage and numbers of uncomplicated births per maternity health center and overall (total 95%
confidence interval) before and after the introduction of My Pregn@ncy.

Figure 4 presents the total percentage of uncomplicated births for both groups in each step
of the study. This percentage increased from 45.4% (CI 42.1–47.9%), during the pre-rollout
period, to 59.0% (CI 52.0–65.3%) for the women that were included in step 4, and slightly
decreased afterwards. Estimated means revealed that the differences in uncomplicated
births in the stepped-wedge design were due to time instead of the intervention (p = 0.289).

Figure 4. Total percentage (control and intervention group) uncomplicated births in each step of the study. Error
bars represent 95% confidence intervals.
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Figure 5 presents the women’s perspectives on quality of care based on the 8-domain
WHO Responsiveness model for the control and intervention groups. All mean scores were
between 3.60 and 3.90, and the results showed no relevant differences between the control
and intervention groups.

Figure 5. Women’s mean perspectives on received maternal care in the control and intervention groups.

Table 3 presents the quality of the regional collaboration as assessed by the maternity health
care professionals. The mean total scores were not different between the start and end of
the study; hospital-based midwives reported a significantly higher score for collaboration
after the introduction of MyPregn@ncy.
Table 3. Collaboration between health professionals.
Profession
Community-based midwives
Hospital-based midwives
Obstetricians (in training)
Pediatricians
Maternity care assistants
Youth health nurses
Youth health doctors
Total (N; mean ± SD)

Before MyPregn@ncy
N
Score
35
7.0
15
6.3
22
6.9
10
7.0
5
6.8
29
6.9
13
6.8
129
6.7 ± 0.2

After MyPregn@ncy
N
Score
37
7.0
17
7.2
24
6.9
8
7.0
5
7.8
17
6.9
4
6.5
112
6.9 ± 0.2

6
p-value *
0.45
0.04
0.94
1.00
0.32
0.94
0.50
0.29

* Based on independent T-tests per profession group; overall results based on linear mixed model testing overall.
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Discussion
We introduced a PHR in a maternal care region using a stepped-wedge design. In total, 7350
women participated in this study. We detected a low percentage of MyPregn@ncy use by
the end of the study, combined with a trend toward more uncomplicated births after the
intervention of offering the PHR to pregnant women. This trend could not be attributed
to our introduced intervention per se, and could be due to a wider positive change in the
number of uncomplicated births over the years of our study period. Women’s perspectives
on the quality of care scored highly, with no significant differences between the control
and intervention groups. Similarly, the scores of health care professionals regarding their
perspectives on collaboration revealed no significant differences.
This study evaluated a complex intervention that requires new processes of care, leading to
new roles and attitudes of—and communication between—pregnant women and maternity
care professionals. Due to the infrastructure involved in the process of offering this innovative
PHR, the majority of pregnant women were able to use MyPregn@ncy, if they so wished.
However, handling and acceptance of the aforementioned changes by professionals requires
them to embrace a change in norms. Our process analyses (14) describe a difference in client
and professional expectations of MyPregn@ncy. Therefore, we recommend that discussing
the expectations and wishes of pregnant women and professionals should be part of the
implementation process. We also ascertained that pregnant women thought that MyPregn@ncy
only provided added value when there were ‘problems’ in pregnancy, or when they were
unsatisfied with their current communication with professionals. The role of the professional
endorsing MyPregn@ncy turned out to be the most important factor in the decision to
start using MyPregn@ncy. Previous professional adopters of the tool can therefore play an
important role in the implementation process.
In comparing the data on uncomplicated births in the study region with the overall Dutch
data (23–25), no trend toward improvement was detected. National data showed relatively
small to no alteration in all of the investigated conditions over the past few years, ranging
from −0.8% for vaginal non-instrumental delivery, to +0.1% for delivery at 37–42 weeks.
A recent meta-analysis found that participating in clinical trials improves outcomes in
women’s health, irrespective of whether the intervention was effective or not (30). This is
often called the Hawthorne effect (31). Our study suggested an increase in the number of
uncomplicated births during the study period, although this was not statistically significant.
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We believe the trend toward better outcomes may be due to health care professionals being
informed about the study, even before the start of their active participation or their offer of
the intervention. By simply performing this study, the involved maternity health care centers
and practitioners developed a higher awareness of women’s participation in their care,
independent of the clusters and start of the intervention. Furthermore, the involved region
initiated multiple quality developments in pregnancy and childbirth during the study. These
efforts presumably had an additional positive contribution toward the improvements seen in
uncomplicated birth rates.
Women in the control group, as well as in the intervention group, perceived the quality
of maternity care received as very high. This implies that maternity care was already of
relatively high quality. As the domains ‘autonomy’ and ‘choice and continuity’ were rated
proportionally worse, these two issues constitute problems to be addressed in the future.
Health care professionals rated the quality of collaboration in the maternity care field as
comparable between before and after the introduction of MyPregn@ncy, with the exception
of hospital-based midwives. This finding indicates that the region-wide offer and use of an
innovative PHR might endorse hospital-based midwives to have a more visible position in the
regional maternity care network.
The main strength of this study is the high number of pregnant women included and the
participation of all maternity health care professionals in the study region. Due to the
engagement of a wide variety of health care professionals, it can be considered a widely
supported and multidisciplinary study.
We acknowledge several shortcomings in the present study, including the small number of
pregnant women actively using MyPregn@ncy and the absence of the active involvement
of pregnant women in designing the implementation elements. As stated in our previously
published paper concerning the process evaluation of the study, such user involvement in
the design of a PHR contributes to its successful implementation and integration in standard
care (14).
Given current national developments, the use of PHRs in health care will likely continue
to grow in the coming years. While an introduction and cautious development of PHRs
have been seen in the last ten years, the next ten years are expected to bring their faster
and more decisive realization to many more people in health care. We recognize that the
Dutch government is making a concerted effort to facilitate and stimulate the availability
and usage of PHRs to all people. The support of the Dutch government is necessary to
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realize the potential of PHRs. With these innovations—through which each individual can
access, manage, and share their health information in a private, secure, and confidential
online environment—we empower patients, facilitate communication between health care
professionals in the patients’ network, and thus improve health outcomes.

Conclusion
We conclude that the offer of the innovative intervention MyPregn@ncy had no significant
effect on the percentage of uncomplicated births, the primary outcome of this study. The
raw data suggested a positive effect, but this was not significant after correction for time.
This positive pattern was caused by the rising trend in uncomplicated birth rates in the
total eligible population during the study period. This local trend, which was less visible
in the national database, may have been related to subtle changes toward an improved
collaborative culture among the local professionals who participated in the study. Taking this
into consideration, we posit that person-centered collaboration rewards, regardless of the
intervention itself.
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This thesis contributes to the knowledge of the role of multidisciplinary networks and
Personal Health Records in person-centered maternity care, with a main focus on how these
networks should be organized and how Personal Health Records could play a pivotal role in
this process. We undertook five studies to answer these questions.
In this concluding chapter, we present the main findings of this thesis, reflect on these
findings, consider the methodological considerations, and address the recommendations for
practice, policy and research. We will end with the main conclusions.

Main findings
Use of social network analysis in maternity care to identify the profession most suited for
case manager role
In our Social Network Analysis (SNA) study in Chapter 2, we measured medically orientated
connectedness of 214 (95%) maternity care health care professionals from different
organizations in the Nijmegen area. We found 3948 connections in the whole network. A
SNA in maternity care provides quantitative insights into the positions of the professionals in
the network, which knowledge can be used in the transition to a person-centered network.
The 52 community-based midwives were responsible for 51% of all measured connections
and only this professional had connections with all other type of professionals. Also, the
community-based midwives revealed high scores in connectivity. Apparently, communitybased midwives play an important role in connecting the different professionals in the
maternity network. Therefore, we propose that these professionals are the ideal candidates
to fulfil the central role of case manager in these networks.
Shared agenda making for quality improvement; towards more synergy in maternity care
In Chapter 3 we conclude that we were able to compose a shared agenda for quality
improvement in maternity care, as the outcome of a co-production of women and health
care professionals. In total 449 women and 47 professionals contributed to this improvement
agenda, an essential principle for creating a person-centered network.
Women and professionals agreed on 11 recommendations for quality improvement.
However, priority scores of these recommendations differed considerably between women
and professionals in seven recommendations. Without the contribution of the women, the
improvement agenda would have been different. These findings emphasize the importance
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of involving women in the early phases of improvement of maternity care.
Personal Health Records in maternity care
Personal Health Records (PHR) are being introduced in health care to support personcentered care and to facilitate a network approach (1). Therefore, we introduced a PHR
named MyPregn@ncy in routine maternal care in the Nijmegen area (Chapter 4). The
introduction and its effects were studied in a stepped wedge design study.
In the process evaluation of MyPregn@ncy (Chapter 5), we concluded that ‘no expected
added value’ was the main barrier for pregnant women to start a PHR. Pregnant women
thought MyPregn@ncy had only added value when there were ‘problems’ in pregnancy
or when they were not satisfied with the current communication with the professionals.
Professionals mentioned that they realized that a PHR is a disruptive innovation that requires
new processes, new roles and attitudes, and new forms of communication between women
and professionals. More extensive discussion with the professionals about their changing
roles could possibly have incorporated higher support of them. The potential reach of
MyPregn@ncy was 88%, but only 4% of the women activated a personal PHR, with a large
variation between midwife practices (0-90%). The role of the professional endorsing the
added value of MyPregn@ncy turned out to be the most important facilitator for women
to start a PHR. We concluded that early adopters play an important role in the process of
change and adoption.
The effects of the introduction of MyPregn@ncy in maternity care on health outcomes,
quality of care from patients’ perspectives and the effect on collaboration among health
care professionals are written in Chapter 6. The introduction of the innovative intervention
MyPregn@ncy had no significant effect on the percentage of uncomplicated births, the
primary outcome of the study. Raw data suggested a positive effect, but this effect disappeared
after correction for time. This positive effect was caused by a rising trend in uncomplicated
birth rates in the total eligible population during the study period. This local trend, which was
less profound on a national level, might be related to subtle changes towards an improved
collaborative culture among local professionals who participated in the study. Taking this into
consideration, person-centered collaboration rewards, regardless of the intervention itself.
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Reflection on the findings
Person-centered care and collaboration between maternity care professionals are commonly
mentioned as important goals in maternity care. This thesis shows that, for a number of
reasons, this is easier said than done. First, it implies a change in position from the organization
in the center, to the woman in the center. Second, person-centered care requires more than
just following standardized guidelines; it requires shared decision-making based on personal
needs, expectations and preferences. Health care professionals should tailor guidelines to the
women’s context and pay more attention to listening than to dispending information (2, 3).
Person-centered care means more uncertainty and complexity; therefore, it also de mands
courageous professionals. This thesis shows that a central position and active involvement of
the woman, i.e., true person-centered care, is disruptive and not only requires new processes
of care. It also requires other roles, attitudes, and communication. Handling and accepting
these changes by professionals require a change in norms which they must endorse. We all
seem to be insufficiently aware and pay too little attention to this condition.
In Dutch maternity care, many different health care professionals are involved in the care
for a pregnant woman; at least a community-based midwife, maternity care assistant and
youth health doctor and nurse; in incremental degree also an obstetrician, hospital-based
midwife and pediatrician. To improve Dutch maternity care, these professionals have started
to work in a network, following the advice of the leading Dutch report, published in 2010
(4). Different professionals, from different organizations started working together by making
joint regional guidelines. This is an important first step, though person-centered care is a big
step further. This requires time and several follow-up steps.
Based on literature (5) and the Dutch multidisciplinary guideline (4), it is important that
professionals take network roles. For the woman it is important that there is one professional
who serves as a contact person for the pregnant woman and one professional who
coordinates the work of professionals in her network. Both roles could be fulfilled by one
professional, i.e., the case manager. If a network is well-coordinated, this is associated with
improved quality of care, patient satisfaction and efficiency (5,6).
Dutch maternity care networks are mainly focused on standardized clinical guidelines, such
as options of pain relief and pregnancy and diabetes. In this way, it leads to the opposite
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direction of person-centered care. An important first step for person-centered care, based
on our results, should be a case manager for every pregnant woman. In common, a midwife
could fulfil this role, not only because her position and central position in the network, but
also because she is educated to be a medical expert, coach and counsellor, communicator,
and health promotor as defined in the professional profile of Dutch midwives (7).
Epstein et al. (8) mentioned the implications of patient-centered health care as ‘Health care
should be based on a deep respect for patients as unique living beings, and the obligation to
care for them on their terms. Thus, patients are known as persons with a unique context. They
should be heard, informed, respected, and involved in their care. Their needs, expectations
and wishes should be honored during the health care they receive.’
In a person-centered network, it is the woman who connects the professionals from
different organizations. With a Personal Health Record (PHR) and its benefits, this can play
a pivotal role for person-centered care. This is why we started MyPregn@ncy and why the
governmental supported Patient Federation Netherlands started the Dutch PHR project
‘PGDkader2020’ in 2012, resulting in www.Medmij.nl in 2017. MyPregn@ncy was a pilot
for the ‘PGDkader2020’ project from 2014 and contributed to the knowledge of Dutch PHR
development. Even though we could not prove the advantages of MyPregn@ncy as a PHR,
the initial innovative phase of this study contributed to the knowledge about the use of
PHR by pregnant women and maternity care professionals. Thereby, the awareness of the
desirable central position of the woman got much more attention. Innovation is an iterative
learning journey for both professionals and pregnant women. In this study we took a first
step, but more steps are needed. With MyPregn@ncy we introduced a PHR with several
functionalities (communication, library, diary and medical modules). This could be too
extensive for a first step. A lesson learned can be that we should start with baby steps and
learn from each step, before we take the next one.
PHR’s are, together with the ‘Medmij’ project, rising in popularity in the Netherlands. After
the discussion if access to your own medical data contributes to good care, it is no longer
the question whether a PHR should be used, but how the PHR should be used. In July 2020,
the government established by law that every person has the right to receive their personal
health information from each health professional digitally (9). This development contributes
to a further use of Personal Health Records in the Netherlands.
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How wonderful would it be if every pregnant woman has her own Personal Health Record,
with access of all involved health care professionals. Person-centered care and optimal
cooperation will be more effective and efficient. That’s what Dutch pregnant women want
and that’s what optimize maternity care.

Strengths and limitations
The main strength of our study was that all professions and professionals involved in
maternity care in the Nijmegen area participated. In this way, the intervention was available
for almost all pregnant women in the area. Secondly, we used Personal Health Records in the
daily practice of maternity care; beforehand, it was mainly a theoretical idea.
We experienced several limitations in this study. Person-centered care has several dimensions
(8, 10). First, we only studied the dimensions ‘coordination of care in the network’ and the
‘information and communication’ for the women using Personal Health Records. Secondly,
our study started in 2013. Person-centered care, professionals working in networks and
Personal Health Records were relatively new. Contemporary policy and studies contribute
to the knowledge, acceptance, and experienced added value to person centered care. Baas
et al (11) studied women’s suggestions for improving midwifery care in the Netherlands
and concluded “a more women-centered and individualized approach, which keeps women
informed and actively involved in their care, would likely increase women’s satisfaction with
the maternity care experiences”. Nieuwenhuijze et al. (12) concluded in their study on shared
decision-making in maternity care, that shared decision-making is a process between women
and their professionals and has added value for enabling women to be actively involved in
their care. This active involvement by women contributes to a positive birth experience and
an optimal outcome of childbirth (12). They also substantiated the process of shared decision
making, to start with making women aware of choices and making those choices accessible
for them. This endorses that person-centered care needs a number of steps to realize this.
Finally, we developed the modules and information in MyPregn@ncy with a small team of
particularly professionals. Involving pregnant women could have improved the outcome of
the process. We conclude that client involvement from the start of the development is a
boundary condition for a successful introduction of a new tool.
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Recommendations
Recommendations for practice and policy
•

Active involvement of pregnant women in their care is the key, not only during the
clinical encounter but also in improving maternity care delivery and policy.

•

The role of case managers should be implemented in maternity care. Each pregnant
woman deserves a personal case manager. Midwifes are the most suitable
candidates for this role.

•

Person-centered care for pregnant women demands the flexible use of standardized
guidelines.

•

The implementation of person-centered care in general and Personal Health Records
in particular, requires baby steps in continuously developing and evaluating.

Recommendations for further research
•

Network studies, Personal Health Records studies and person-centered studies
could benefit from action research because of the iterative nature of the necessary
innovative steps. Randomized trials have limited value. Especially in the early phases
we can expect more from qualitative studies, such as process analyses.

•

The agencies, funding health care delivery science, should recognize these
recommendations and should create more room for action research and qualitative
studies.

•

The report ‘No evidence without context: About the illusion of evidence-based
practice in healthcare’ (3) is valuable for further action research. This, because it
addresses that goods and person-oriented care requires other sources of knowledge
that evidence-based practice (EBP) underutilizes clinical expertise, local knowledge,
knowledge and preferences of women themselves.
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Conclusions
We conclude that person-centered maternity care needs a network approach from the
perspective of the pregnant woman with a central role for the case manager, supported
with a Personal Health Record. Midwives are the ideal professionals to fulfil this role. They
have a close relation with pregnant women and have the necessary skills. This should have
priority in the next step towards person-centered maternity care. Policymakers, managers,
professionals and women should be aware of this and should take a role to implement this
tool in an iterative and learning manner. Thereby, we must be aware that using a PHR and
person-centered care requires adequate communication skills and attitudes like curiosity,
modesty and cooperativeness.
Person-centered care easily said… not so hard to realize. Just go for the first step.
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Summary
This summary will list the different chapters of this thesis and explain the main findings of
each study.
Chapter 1
This chapter contains the general introduction of this thesis and describes the background
and rationale for the studies performed in this thesis. The focus in this thesis is on personcentered networks for maternity care and the possible contribution of Personal Health
Records.
In Dutch maternity care, different health care professionals are involved with a pregnant
woman and her (unborn) child. After the publication of the report ‘A good start’, regional
multidisciplinary collaborative organizations were established. The key element of a personcentered network approach is that involved health care professionals work together with
the pregnant woman as a team member. This asks for good and strong communication;
communication and sharing health information with the woman and among the involved
health care professionals.
A Personal Health Record (PHR) is an online application through which individuals can access,
manage and share their health information in a private, secure, and confidential environment
to support person-centered care. Furthermore, a PHR facilitates the communication among
the network of health care professionals surrounding the woman. These benefits are of
added value in any setting of health care, but certainly in Dutch maternity care.
The aim of this thesis is to make a contribution to how multidisciplinary person-centered
networks should be organized and how PHRs can play a pivotal role in this process.
Chapter 2
In this chapter, we answered the question of how Dutch multidisciplinary networks are
organized, by exploring the Dutch maternity network and identifying the profession that
would be most suitable to fulfil the role of case manager in Dutch maternity care, based
on position, reach and connections in the network. For this study we used Social Network
Analysis, a quantitative methodology the measures and analyses connections between
people, in our study between health care professionals in maternity care in the region of
Nijmegen. We analyzed 214 health care professionals (95%) connected in the maternity
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network and revealed central positions in the network that are important for a well-functioning
cooperative network. This knowledge can be used in the transition to a person-centered
network. Therefore, Social Network Analysis offers opportunities to measure development
over time in a network, or to measure how the network characteristics are linked to relevant
aspects of maternity health care. The total network showed 3948 connections between
214 health care professionals. Most professionals reached every other professional in the
network in two steps (connections). The different connectivity measurements showed
that community-based midwives revealed high scores. This makes us believe that they
are essential in connecting the different professionals in the network. Together with their
skills and close position to pregnant women, this gives us a plausible reason to believe that
community-based midwives are suitable to fulfil the role of case manager in Dutch maternity
network care.
Chapter 3
How to achieve involvement of pregnant women for the improvement agenda in the
multidisciplinary maternity networks was studied in Chapter 3. We conducted a Delphi study
to inventory, prioritize and eventually approve the improvement agenda for the regional
maternity network with both women and health care professionals. A total of 449 women
and 47 professionals contributed to the creation of the shared improvement agenda for
maternity care. Women and professionals agreed on eleven recommendations for quality
improvement. However, priority scores of these recommendations differed considerably
between women and professionals in seven recommendations. Without the contribution of
the women, the improvement agenda would have been different.
Chapter 4
This chapter describes the study design of MyPregn@ncy, an introduction of a Personal
Health Record in routine maternity care in the Nijmegen area. The effects of the introduction
of MyPregn@ncy were identified in a stepped-wedge cluster-randomized, controlled trial.
This type of trial is suitable for studying the effects of a new intervention, which is introduced
at the cluster level, but experienced and measured by its impact on individuals. All health care
professionals working in eleven midwife practices and two hospitals agreed to participate
and were assigned to four groups (clusters). At the start of the study, all maternity health
centers belonged to the control group; at the end of the study, all maternity health centers
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belonged to the intervention group. Our primary outcome measure was the proportion of
uncomplicated births. Births were determined to be uncomplicated when they met all of
the following 6 conditions: gestational age at time of delivery 37-42 weeks, spontaneous
start of labor, vaginal non instrumental delivery, postpartum hemorrhage <1000 ml, weight
of neonate 5-95%, APGAR score after 5 minutes >7. We extracted the data from the Dutch
Perinatal Registry (Perined). Our second outcome was the effect on quality of care from
women’s perspective. Therefore, we used an adapted version of the ReproQ questionnaire.
Our third outcome was the effect on collaboration between health care professionals before
and after the intervention. All health care professionals were invited at the start and again at
the end of the study by email to give their score on their perception of quality of the regional
collaboration.
Chapter 5
Chapter 5 presents the process evaluation of the introduction of MyPregn@ncy. A process
evaluation study was carried out alongside the entire study period of the effect study.
Quantitative and qualitative methods were used. 88% of the pregnant women was reached
while 4% started MyPregn@ncy. Thereof, 83% used MyPregn@ncy as intended. It took
more time for the health care professionals to integrate this new intervention into their
care process than expected before. Pregnant women did not start MyPregn@ncy when
they favored an alternative way to communicate with the health care professional or when
they felt MyPregn@ncy lacked additional value. Active involvement of the professional in
MyPregn@ncy was explicitly mentioned as desirable by pregnant women. We concluded
that possibilities for further implementation requires a dialogue between women and
professionals about expectations and wishes, sufficient time for implementation, and using
early adopters as part of the implementation and integration of the Personal Health Record
in standard care.
Chapter 6
In this chapter we present the effects of MyPregn@ncy on uncomplicated births, the quality
of care from the women’s perspective and collaboration among health care professionals.
During the study period we included 2890 women in the control group and 4460 women in
the intervention group. The rate of uncomplicated births was 51.8% (95% CI 50.1 to 53.9) in
the control group and 55.0% (95% CI 53.5 to 56.5) in the intervention group. Analyses showed
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that the differences in uncomplicated births in the stepped wedge design were due to time
instead of the intervention. Mean scores of women’s perspectives of care on the ReproQ,
an 8-domain WHO Responsiveness model, were all between 3,60 and 3,90. The results
showed no significant differences between control and intervention group. The quality of the
regional collaboration scored by the maternity health care professionals showed comparable
values between the start and the end of the study. Only the hospital-based midwives scored
significantly higher on collaboration after the introduction of MyPregn@ncy.
The innovative intervention MyPregn@ncy had no significant effect on the percentage of
uncomplicated births, the primary outcome of the study. Raw data suggested a positive effect,
but this was not significant after correction for time. This positive pattern was caused by the
rising trend in uncomplicated birth rates in the total eligible population during the study
period. This local trend, which was less visible in the national databases, might be related
to subtle changes towards an improved collaborative culture among local professionals
who participated in the study. Taking this into consideration, person-centered collaboration
rewards, regardless of the intervention itself.
Chapter 7
In the general discussion of this thesis, we summarized the results of the various studies
and discussed the main findings. We also considered the strengths and limitations of
the thesis and provide recommendations for practice and policy and for future research.
Active involvement of pregnant women in their personal maternal care seems to be the
key, not only during the clinical encounter but also in improving maternity care delivery and
policy. Also, network studies, Personal Health Record and person-centered studies could
benefit from action research because of the iterative nature of the necessary innovative
steps. We conclude that person-centered maternity care needs a network approach from
the perspective of the pregnant woman with a central role for the case manager. Personal
Health Records can contribute to the next steps to more person-centered maternity care.
Additionally, we must be aware that using a Personal Health Record requires adequate
communication skills and attitudes like curiosity, modesty, and cooperativeness.
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Samenvatting
In deze samenvatting worden de verschillende hoofdstukken van dit proefschrift op een rij
gezet en de belangrijkste bevindingen uit ieder hoofdstuk worden benoemd.
Hoofdstuk 1
Dit inleidende hoofdstuk beschrijft de achtergrond en de aanleiding van dit proefschrift.
Persoonsgerichte geboortezorg, in een netwerk met professionals en de mogelijke bijdrage
van een digitale persoonlijke gezondheidsomgeving is het thema in dit proefschrift. In de
Nederlandse geboortezorg zijn meerdere professionals betrokken bij een (zwangere) vrouw
en haar (ongeboren) kind. Na de publicatie van het rapport ‘Een goed begin’ in 2010,
zijn in het hele land multidisciplinaire samenwerkingen ontstaan (VSV’s). De essentie van
persoonsgerichte netwerkzorg is dat de betrokken professionals samenwerken met de vrouw
als een teamlid. Dit vraagt om goede communicatie; communicatie en informatie delen met
de vrouw en met de betrokken professionals.
Een digitale persoonlijke gezondheidsomgeving (PGO) is een online omgeving waarin
individuen hun gezondheidsinformatie kunnen managen en dit kunnen delen in een
persoonlijke, beveiligde privé omgeving. Dit heeft als doel de persoonlijke zorg te bevorderen.
Hierbij faciliteert een PGO de communicatie met en tussen de professionals in het netwerk
van de vrouw. Deze voordelen zijn van toegevoegde waarde in iedere gezondheidszorgsetting,
maar zeker in de geboortezorg.
Met dit onderzoek willen we een bijdrage leveren aan hoe persoonsgerichte
geboortezorgnetwerken georganiseerd zouden moeten worden en hoe PGO’s hierin een
essentiële rol kunnen vervullen.
Hoofdstuk 2
In dit hoofdstuk onderzoeken we hoe Nederlandse geboortezorg netwerken georganiseerd
zijn en welke professional het meest geschikt is om hierin de rol van casemanager te vervullen
op basis van positie, bereik en connecties in het netwerk. Voor dit onderzoek gebruikten we
een Sociaal Netwerk Analyse; een kwantitatieve methode die connecties tussen personen
meet en analyseert. In ons onderzoek betrof dit de geboortezorg professionals in de
regio Nijmegen. We analyseerden 214 in het netwerk verbonden professionals (95%) en
onderzochten centrale posities die belangrijk zijn voor een goed functioneert netwerk. Deze

110

Samenvatting

kennis kan gebruikt worden bij de invulling van een persoonsgericht netwerk. Sociaal Netwerk
Analyse biedt de mogelijkheid om ontwikkelingen gedurende tijd te meten of om netwerk
karakteristieken te meten die gekoppeld zijn aan relevante aspecten in het geboortezorg
netwerk. Het hele regionale netwerk liet 3.948 connecties zien tussen 214 professionals. De
meeste professionals konden iedere andere professional bereiken in 2 stappen/connecties.
De verschillende uitkomstmaten lieten zien dat de eerstelijns verloskundigen hoog scoorden.
Dit maakte voor ons duidelijk dat verloskundigen essentieel zijn in het verbinden van de
professionals in een geboortezorg netwerk. Dit tezamen met hun skills en laagdrempelige
positie naar zwangeren geeft ons een aannemelijke reden dat de eerstelijns verloskundigen
het meeste geschikt zijn om de rol van casemanager (coördinerend verloskundig zorgverlener)
in het Nederlandse geboortezorg netwerk te vervullen.
Hoofdstuk 3
In hoofdstuk 3 onderzochten we hoe we de betrokkenheid van zwangeren bij verbeteringen
voor het beleid in het geboortezorgnetwerk konden verhogen. We voerden een Delphi
onderzoek uit waarin we verbeteringen, bij zowel vrouwen als professionals, inventariseerden
en prioriteerden voor het regionale geboortezorgnetwerk. Aan dit onderzoek leverden
449 vrouwen en 47 professionals hun bijdrage. Vrouwen en professionals hadden
11 overeenkomstige aanbevelingen voor het beleid. Echter, bij prioritering van deze
aanbevelingen verschilden de vrouwen en professionals duidelijk bij 7 aanbevelingen voor
kwaliteitsverbetering. Zonder de bijdrage van ook vrouwen zouden de verbeteringen voor
regionaal geboortezorg beleid daarmee anders zijn geweest.
Hoofdstuk 4
In dit hoofdstuk beschrijven we het onderzoeksprotocol van MijnZw@ngerschap, een
introductie van een persoonlijke gezondheidsomgeving (PGO) in de reguliere geboortezorg
in de regio Nijmegen. De effecten van de introductie van MijnZw@ngerschap werden
onderzocht in een stepped-wedge cluster-randomized, controlled trial. Dit type van
onderzoek past bij het onderzoeken van effecten bij een nieuwe interventie die
geïntroduceerd wordt in clusters, maar onderzocht wordt bij personen. Alle professionals
in 11 verloskundigenpraktijken en 2 ziekenhuizen deden mee aan het onderzoek en werden
verdeeld in 4 groepen (clusters). Bij de start van het onderzoek zaten alle verloskundigen
praktijken en ziekenhuizen in de controlegroep, aan het eind van het onderzoek zaten
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alle verloskundigen praktijken en ziekenhuizen in de interventiegroep. Onze primaire
uitkomstmaat was het percentage ongecompliceerde bevallingen. Geboortes werden als
ongecompliceerd gedefinieerd als ze aan de volgende 6 condities voldeden; een bevalling
tussen de 37 en 42 weken zwangerschap, een spontane start van de bevalling, een vaginale
bevalling zonder instrumentale hulpmiddelen, bloedverlies post partum van minder dan 1000
ml, een geboortegewicht van de pasgeborene tussen 5-95% en een apgarscore 5 minuten
postpartum hoger dan 7. We haalden de geboortegegevens uit de Perined database. Onze
tweede uitkomstmaat was het effect op de door de vrouwen ervaren kwaliteit van zorg.
Hiervoor hebben we een aangepaste ReproQ vragenlijst gebruikt. Onze derde uitkomstmaat
was het effect op de samenwerking tussen de professionals voor en na de introductie van
MijnZw@ngerschap. Hiervoor zijn alle professionals (aan het begin en aan het eind) via
email uitgenodigd om een rapportcijfer te geven over hun perceptie van de kwaliteit van de
regionale samenwerking.
Hoofdstuk 5
Hoofdstuk 5 beschrijft de procesevaluatie van de introductie van MijnZw@ngerschap. Dit
proces onderzoek liep naast het effectonderzoek gedurende de gehele onderzoeksperiode.
Hiervoor zijn kwantitatieve en kwalitatieve data gebruikt. 88% van alle zwangeren was
geïnformeerd over MijnZw@ngerschap waarvan 4% MijnZw@ngerschap startte. Van hen
gebruikte 83% MijnZw@ngerschap zoals bedoeld. De professionals hadden meer tijd nodig
dan vooraf verwacht om deze interventie onderdeel te maken van de reguliere zorg. Zwangere
vrouwen startte niet met MijnZw@ngerschap wanneer ze een andere goede manier hadden
om te communiceren met de professionals of wanneer ze dachten dat MijnZw@ngerschap
onvoldoende toegevoegde waarde zou hebben. Zwangeren noemden expliciet dat zij actieve
betrokkenheid van de professionals in MijnZw@ngerschap wensten. We concludeerden dat
bij verbeteringen in de implementatie het nodig is om vooraf de wensen en verwachtingen
van zwangeren en professionals goed met elkaar af te stemmen. Daarbij dat er voldoende tijd
voor implementatie moet zijn en dat ‘early adopters’ een belangrijke rol in de implementatie
en integratie van een persoonlijke gezondheidsomgeving kunnen hebben.
Hoofstuk 6
In dit hoofdstuk presenteren we de effecten van MijnZw@ngerschap op ongecompliceerde
bevallingen, op de door vrouwen ervaren kwaliteit van zorg en op de samenwerking
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tussen professionals. Gedurende het onderzoek includeerden we 2890 vrouwen in de
controlegroep en 4460 vrouwen in de interventiegroep. Het percentage ongecompliceerde
bevallingen was 51.8% (95% CI 50.1-53.9) in de controlegroep en 55.0% (95% CI 53.5-56.5)
in de interventiegroep. Analyses lieten zien dat het verschil in ongecompliceerde bevallingen
te verklaren was door tijd en niet door de interventie. De gemiddelde scores van de vrouwen
op de ervaren kwaliteit van zorg met de ReproQ, een 8-domeinen WHO -model vragenlijst,
lagen allemaal tussen de 3.60 en 3.90 op een schaal van 0.00 tot 4.00. De resultaten lieten
geen verschil zien tussen de controle- en interventiegroep. De scores van de professionals
over de kwaliteit van de samenwerking liet vergelijkbare resultaten zien bij de start en aan
het eind van het onderzoek. Alleen de verloskundigen werkzaam in het ziekenhuis hadden
een significante hogere score na de introductie van MijnZw@ngerschap.
De innovatieve interventie MijnZw@ngerschap had geen significant effect op het percentage
ongecompliceerde bevallingen, de primaire uitkomstmaat van het onderzoek. De ruwe
data suggereerden een positief effect maar dit was niet significant na correctie op tijd. Het
positieve patroon van ongecompliceerde bevallingen werd veroorzaakt door de stijgende
trend van ongecompliceerde bevallingen bij alle zwangeren in de onderzoeksperiode. Dit
lokale effect was minder zichtbaar in de landelijke geboortezorg cijfers. Het regionale effect
kan gerelateerd zijn aan andere kleine veranderingen voor een betere samenwerkingscultuur
waaraan de professionals deelnamen in dit onderzoek. Dit in overweging nemende loont
persoonsgerichte samenwerking, los van de interventie zelf.
Hoofdstuk 7
In de algemene discussie hebben we de resultaten van de verschillende onderzoeken
samengevat en de hoofdbevindingen bediscussieerd. We hebben de kracht en beperkingen
van dit proefschrift beschreven en geven aanbevelingen voor praktijk, beleid en toekomstig
onderzoek. Actieve betrokkenheid van zwangere vrouwen in hun persoonlijke zorg is de kern.
Niet alleen bij de zorg-contacten maar ook bij verbeteringen in de zorg en in het beleid.
Voor onderzoek met betrekking tot netwerkzorg, een persoonlijke gezondheidsomgeving en
persoonsgerichte zorg, kan action research voordelen bieden. Dit vanwege het iteratieve
karakter van de noodzakelijke innovatieve stappen. We concluderen dat persoonsgerichte
geboortezorg om een netwerk benadering vraagt vanuit het perspectief van de zwangere
met een centrale rol van de casemanager (coördinerend verloskundige zorgverlener).
Nederlandse digitale persoonlijke gezondheidsomgevingen kunnen bijdragen aan de
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volgende stappen naar nog meer persoonsgerichte geboortezorg. Hierbij moeten we ons
bewust zijn dat het gebruik van een persoonlijke gezondheidsomgeving om adequate
communicatievaardigheden en attitudes vraagt zoals nieuwsgierigheid, bescheidenheid en
samenwerkingsgerichtheid.
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Curriculum Vitae
Carola Groenen werd op 1 januari 1965 te Gilze en Rijen geboren, waar zij opgroeide
en de middelbare school afrondde aan het Theresialyceum te Tilburg. Na haar studie
Jeugdwelzijnswerk en een aantal jaren werkzaam geweest te zijn in deze sector, startte ze
aan de opleiding tot Verloskundige te Rotterdam. In 1992 studeerde ze af als verloskundige
en ging ze aan het werk in de Verloskundigenpraktijk Etten-Leur. Vanaf 1998 zette zij haar
werk als verloskundige in het Amphia Ziekenhuis te Breda voort, waar zij ook afdelingshoofd
werd. In 2002 maakte ze de overstap naar de beroepsorganisatie van verloskundigen, de
KNOV, in de functie van kwaliteitsmedewerker. In 2007 haalde zij aan de Universiteit van
Amsterdam, haar Master of Science Research Midwifery (EBP) titel.
Vanaf 2007 ging Carola als projectmanager samenwerking en innovatie aan de slag bij diverse
landelijke, regionale en lokale projecten in de geboortezorg. Vanaf 2008 is Carola betrokken
bij de Coöperatieve Verloskundigen Nijmegen e.o. Van hieruit is zij ook de voorzitter van
VSV SAMEN Nijmegen, een samenwerking van de verloskundigen met Radboudumc, CWZ,
Kraamzorg en GGD Gelderland-Zuid. Sinds juni 2019 is Carola voorzitter van de KNOV.
Carola is de trotse moeder van drie dochters (1996-1998-2001).
Carola Groenen was born in Gilze en Rijen (The Netherlands) on January 1, 1965. After
graduating secondary school at Theresialyceum in Tilburg, she studied and worked as a youth
health worker for a few years. Thereafter she started Midwifery School and graduated in
1992. She started her work as a midwife in the primary community-based midwives practice
in Etten-Leur. From 1998 she worked as a hospital-based midwife at a hospital, Amphia
Ziekenhuis in Breda. There she became the manager of the maternity delivery unit. In 2002
she started as a quality officer for the Royal Dutch Organization of Midwives (KNOV). Carola
completed her master’s degree in Research Midwifery at the University of Amsterdam in
2007. Since 2007, Carola has worked as project manager collaboration and innovation in
maternity care in national, regional, and local projects. Since 2008, she has been involved
with the Cooperation of Midwives in Nijmegen. Through this position, she additionally is the
chair of the regional maternity collaboration network in Nijmegen, in which the midwives’
practices, hospitals, maternity care assistants organizations and youth health organization
work together. Since June 2019 Carola has been the president of the Royal Dutch Organization
of Midwives (KNOV).
Carola is a proud mom of three daughters (1996-1998-2001).
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Research data management
This thesis is based on the results of human studies. These were conducted in accordance with
the principles of the Declaration of Helsinki. The Medical Research Ethics Committee Region
Arnhem-Nijmegen the Netherlands, has given approval to conduct this research project,
which was funded by the Netherlands Organization for Health Research and Development
(ZonMW). CMO No. 2011/381. The study is registered at the Dutch Trial Register NTR, TC =
4063.
All quantitative data is saved in Excel and SPSS software (version 25). The qualitative data
from the focus groups is transcript and saved in Word. All data of patients is received and
used anonymous. The privacy of the participating health care professionals in this study is
warranted by use of encrypted and unique individual subject codes. This code correspondents
with the code on the professional list which is stored separately from the study data in an
SPSS file (SPSS Inc., Chicago, Illinois, USA).
This research project, including the data, is stored in the Radboudumc, departments’ server
H:\\UMCfs049\Onderzoek\Algemeen\Verloskunde\MijnZwangerschap. The data will be
stored there for 15 years after termination of the study
Using these data in future research is only possible after a renewed permission by the patients
and professionals. The datasets used for the analyses are available from the corresponding
author on reasonable request.
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PhD portfolio
Name PhD student:
Department:
Graduate school:

PhD period:
Promotors:

C.J.M. Groenen MSc.
Obstetrics & Gynaecology
Radboud Institute for
Health Science

April 2013 – June 2021
Prof. J.A.M. Kremer
Prof. F.P.H.A. Vandenbussche
Dr. N.T.L. van Duijnhoven
Dr. M.J. Meinders

Copromotors:

TRAINING ACTIVITIES
Courses & Workshops
Introduction course for new employers of the Radboudumc
BROK (Basis Regelgeving Klinisch Onderzoek)
Endnote Workshop
Seminar Social use in research and patient care
NCEBP Introduction course for PhD students
Wetenschappelijk schrijven
Statistiek voor promovendi met SPSS
Pubmed Workshop
Academic Writing
(Inter)national Symposia & Congresses
KNOV Congress
NCEBP Congress
* Conference Client Centered Care Erasmus/ VAR
* Radboudumc en Philips Workshop
* Kennispoort
IQ Healthcare Conference
* Patiënten Federatie Symposium PGD Kader
30nd ICM Triennial Congress Praag Tsjechië
* Scem Congress
PAO Heyendaal Lancet Midwifery series
* Patiënten Federatie PGD Kader 2020
HIMSS Conference Chicago VS
* IZZ Congress
* Regionaal Consortium Utrecht Symposium
Consortium Oost-Nederland inspiratie Congress
* VSV SAMEN Nijmegen Symposium
* IQ Healthcare netwerk EHealth
* Radboud University Baby Research Center/ Psychology Symposium
* 31nd ICM Triennial Congress Toronto Canada
Radboud Talks
* Kennispoort
* NJF (Nordic Federation of Midwives) Congress Reykjavik IJsland
TOTAL

Year

ECTS

2013
2013
2013
2013
2014
2014
2014
2015
2015

0.5
1.75
0.1
0.1
1.75
1.75
2
0.1
3

2013
2013
2013
2013
2014
2014
2014
2014
2014
2014
2015
2015
2015
2015
2016
2017
2017
2017
2018
2018
2018
2019

0.25
0.25
0.5
0.5
0.5
0.25
0.5
1
0.5
0.25
0.5
1
0.5
0.5
0.25
0.5
0.5
0.5
1.5
0.25
0.75
1.5
23.8

Oral and poster presentations are indicated with a *
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Een proefschrift schrijven doe je niet alleen, dank aan allen voor de inspiratie, motivatie,
kennis, ervaringen en steun.
Ik bedank alle vrouwen en professionals die meegedaan hebben aan de verschillende
onderzoeken. Zonder jullie input lag er geen proefschrift.
De regionale verloskundigenpraktijken en ziekenhuizen ben ik veel dank verschuldigd
voor hun medewerking bij het uitdelen van enquêtes aan vrouwen en het aanleveren van
onderzoeksgegevens. Hierbij wil ik de verloskundigenpraktijk Beuningen speciaal bedanken,
jullie waren voor ons belangrijke ‘early adopters’.
Uiteraard wil ik mijn begeleidingscommissie bedanken. Deze wetenschappelijke reis heeft
me veel gebracht.
Beste Jan, met jou in gesprek gaan is altijd inspirerend en positief wat mij energie en motivatie
gaf. Jouw wijsheid, ervaring en ondersteuning heeft een belangrijke bijdrage geleverd aan
het resultaat en maakte het tot een inspirerend proces.
Beste Frank, jouw wetenschappelijke kennis en ondersteuning zijn voor mij erg belangrijk en
altijd prettig geweest. Van de vele data een overzichtelijk en wetenschappelijk verhaal maken
is een hele kunst. Dankzij jouw altijd geduldige ondersteuning heb ik deze kunst kunnen
leren.
Beste Noortje, in mijn nieuwe baan als onderzoeker stond jij aan mij zij. In de vele taken
behorende bij het onderzoek doen heb je me wegwijs gemaakt, me ondersteund en begeleid.
Dit is onmisbaar en waardevol voor mij geweest. Hiervoor mijn hartelijke dank.
Beste Marjan, jouw ervaring en wijze feedback waren voor mij van essentiële waarde
bij de onderzoeken, dataverwerking en manuscripten. Het was waardevol jou in mijn
begeleidingscommissie te hebben.
Jan Koetsenruijter en Joanna in ’t Hout ben ik veel dank verschuldigd voor de complexe
netwerk- en stepped-wedge analyses en de bijdrage aan het bijbehorende artikel.
Marisja Scheerhagen en Marjo van Hoogstraaten voor hun medeauteurschap aan artikelen.
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Wouter Tuyl (digitalepoli.nl) en Saskia Walgemoed (Zinzicht) dank ik hartelijk voor hun
expertise en inzet met betrekking tot MijnZw@ngerschap en de vormgeving hiervan.
De leden van de beoordelingscommissie dank voor de beoordeling van het manuscript.
Mijn paranimfen - Cara en Fé - eindelijk is het zover. Dank dat jullie achter mij willen staan en
meehelpen met de organisatie.
Promoveren was een grote, langdurende klus naast een enerverende baan. Hierbij heb ik de
energie gehaald uit het meedenken, de steun, koffiemomenten, uitjes, etentjes, reizen en
wandelingen met vele van jullie. Hiervoor enorm veel dank.
Ton, die altijd veel heeft bijgedragen aan de zorg voor onze kinderen waardoor er ruimte was
voor ook promoveren naast alle andere werkzaamheden. Veel dank hiervoor. Tot slot, ik ben
een enorm trotse moeder. Fé, Dide en Immy, jullie zijn geweldige dochters
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