Marit Hitwert

@% O

i 3

AN 4 )

Q o{i\\\\ é
z, |

&vﬂ’ & oo
Y/ B% 0ﬁ (r






Bindh centbre care:

epening the black boy
Marit Hitzert



ACKNOWLEDGEMENTS

The work presented in this thesis was conducted at the Erasmus University Medical
Centre, Department of Obstetrics and Gynaecology, in collaboration with NIVEL (Neth-
erlands Institute for Health Services Research), TNO, Jan van Es Institute (Netherlands
Expert Centre Integrated Primary Care), University Medical Centre Utrecht, Tilburg
University and Leiden University Medical Centre, all located in the Netherlands.

Funding

The work presented in this thesis was supported with a grant (grant no. 50-50200-98-
102) from the Netherlands Organisation for Health Research and Development as part of
the Pregnancy and Childbirth Program, funding the Dutch Birth Centre Study.

The printing of this thesis has been financially supported by the Erasmus University
Rotterdam. Further financial support for this dissertation was kindly provided by the
Department of Obstetrics and Gynaecology, Erasmus Medical Center, Erasmus Univer-
sity Rotterdam.

ISBN: 978-94-6361-045-2

Layout and printing: Optima Grafische Communicatie, Rotterdam, the Netherlands
(www.ogc.nl)

Cover design: Nienke Vletter, www.lettertype.studio
Copyright © 2018 Hitzert M, Rotterdam, the Netherlands

For all articles published or accepted the copyright has been transferred to the respec-
tive publisher. No part of this thesis may be reproduced, stored in an retrieval system or
transmitted in any form or by any means without permission from the author or, when
appropriate, from the publishers of the publications.



BIRTH CENTRE CARE:
OPENING THE BLACK BOX

GEBOORTECENTRUM ZORG:
HET OPENEN VAN DE ZWARTE DOOS

Proefschrift

ter verkrijging van de graad van doctor aan de
Erasmus Universiteit Rotterdam
op gezag van
de rector magnificus

Prof. dr. H.A.P. Pols
en volgens besluit van het College voor Promoties.

De openbare verdediging zal plaatsvinden op
woensdag 31 januari 2018 om 9.30 uur

door

Marit Hitzert
geboren te Rotterdam

Erasmus University Rotterdam /6_20\/\AA.9



PROMOTIECOMMISSIE

Promotoren: Prof. dr. E.A.P. Steegers
Prof. dr. H.A. Akkermans

Overige leden:  Prof. dr. .K.M. Reiss
Prof. dr. C.A. Uyl-de Groot
Prof. dr. J.M.M. van Lith

Copromotoren: Dr. M.E. van den Akker-van Marle
Dr. J.P. de Graaf

Paranimfen: L.G. Jiskoot
C. Meun



CONTENTS

Chapter 1 General introduction

Part I: Processes in and around birth centres

Chapter 2 Co-location and inter-organizational collaboration in Dutch mater-
nity care. Results of the Dutch Birth Centre Study

Chapter 3 Quality improvement opportunities for handover practices in mater-
nity care: a case study from a process perspective

Chapter 4 Help -1 need somebody! A multiple case study on helping behaviour
in birth centres

Part ll: Outcomes of birth centre care

Chapter 5 Differences in optimality index between planned place of birth in a
birth centre and alternative planned places of birth, a nationwide
prospective cohort study in the Netherlands

Chapter 6 Cost-effectiveness of a planned birth in a birth centre compared
with planned birth in a hospital and at home in women with low-risk
of complication. Results of the Dutch Birth Centre Study

Chapter 7 Experiences of women who planned birth in a birth centre com-
pared to alternative planned places of birth. Results of the Dutch
Birth Centre Study

Chapter 8 General discussion

Chapter 9 Summary
Samenvatting

Chapter 10 Authors and affiliations
Bibliography
PhD portfolio
About the author
Dankwoord

16

32

48

66

920

116

138

154

166
171
175
177
179



< 0y
Chapter 1

Q) f O
A >
o So)= AE%E% "
Y Q . é
SN
A s N
®



General introduction

gy

(Do






General introduction | 9
THE DUTCH MATERNITY CARE SYSTEM

Throughout the industrialized world, there are many variations in organization of
maternity care. The most industrialized countries, except the Netherlands, have seen
shifts in the roles and responsibilities of the different healthcare professionals in their
maternity care systems. Many saw responsibility moving from midwives to doctors in
the beginning of the 20" century. In the course of the 20™ century, calls for more natural
childbirth and more community based maternity services have contributed to a trend
towards reintroducing or strengthening the roles of midwives.

The historical organization of the Dutch maternity care system is typically functional
with a clear segmentation of primary and secondary care (1-3). The system is based on
community care provided by independently operating community midwives providing
care for what are considered as low-risk pregnant women (primary care). Obstetricians
provide in-hospital care for high-risk pregnant women (secondary care). Low-risk preg-
nant women can choose where they would like the birth to take place: at home, in a
hospital or in a birth centre, all supervised by a community midwife. When a pregnant
woman faces changes in her risk status during her pregnancy, labour or birth, or when
pharmaceutical pain relief is requested, she will be referred from primary to secondary
care. In 2015, 46% of the women who started labour under supervision of a community
midwife were referred to secondary care during labour and birth (4). Timely and ad-
equate risk selection is therefore, antenatally as well as during childbirth, a basic feature
of the system’s performance (3).

Historically, the percentage of planned home births in the Netherlands is high com-
pared to other developed nations. In 2000, around 30% of all births in the Netherlands
took place at home, in 2015 this number has fallen to 13% (4). More women are planning
birth out of home, because they do not feel safe at home or are asking for a referral
to get pain relief (5). This change may partly be caused by the media attention given
to the results from the EURO-PERISTAT. These results put the Netherlands in terms of
perinatal health outcomes close to the bottom of a ranked list of European countries,
between Northern Ireland and Latvia (6). As a result, a steering committee by the min-
istry of Health, Welfare and Sport came up with suggestions for improvements (7). One
of the suggestions was increased integration of primary and secondary maternity care,
which is nowadays promoted explicitly by the Dutch government. In most regions, some
form of collaboration between primary and secondary maternity care existed already in
regional networks. Another suggestion was the introduction of birth centres (8).
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THE ESTABLISHMENT OF BIRTH CENTRES IN THE NETHERLANDS

In the last 15 years, there was a rapid increase in the number of birth centres. Birth
centres have been established because of various reasons such as a more homelike
environment than in a hospital, competition with neighbouring hospitals, extra facilities
during childbirth (e.g. bath and nitrous oxide), the possibility to go earlier to the planned
place of birth during labour and as a means to reduce the pressure on hospital maternity
wards. There is not only a great variation in reason for establishment of birth centres,
the birth centres vary also in philosophies, characteristics and service delivery models
(9, 10). The views on birth centres have changed over time, from an alternative place of
birth to an alternative way of working: an opportunity to integrate primary and second-
ary maternity care further. One would assume that birth centres provide better quality
of care due to better collaboration when compared to the existing system of primary
and secondary care (11), but it is yet unknown how birth centres perform.

BIRTH CENTRES ABROAD

In the United Kingdom, the United States and Australia several studies have been per-
formed on birth centre care (12-15). The results of the national Birth Place study in the
United Kingdom showed that women who planned to give birth in a birth centre and
multiparous women who planned to give birth at home experience fewer interventions
than those who planned to give birth in an obstetric unit with no impact on perinatal
outcomes (13). For multiparous women at low-risk of complications, planned birth at
home was the most cost-effective option compared to planned birth in an alongside or
freestanding midwifery unit or in an obstetric unit in the United Kingdom. A planned
home birth is associated with an increase in adverse perinatal outcomes for nulliparous
low-risk women (16). A Cochrane review of alternative versus conventional institutional
settings for birth showed that alternative hospital birth settings, including birth centres,
are associated with lower rates of medical interventions during labour and birth and
higher levels of satisfaction, without increasing risk to women or their babies (17). As the
maternity care system in the Netherlands is profoundly different from anywhere else,
the results from these studies may not be applicable for the Netherlands.

THE DUTCH BIRTH CENTRE STUDY

In June 2011, the Netherlands Organization for Health Research and Development in-
vited researchers to submit proposals on the effects of birth centres in terms of costs, cli-
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ent experiences, health outcomes and implementation requirements. Birth centres were
referred to as locations other than home where low-risk pregnant women can give birth
under supervision of a community midwife. In a unique collaboration among research
institutes, academic medical centres and health care providers, a three-year research
project, the Dutch Birth Centre Study, was conducted. The Birth Centre Study focuses
on the effects of different types of birth centres (based on location and integration pro-
file) on the quality and organization of care, the experiences of clients and caregivers,
medical outcomes and costs by comparing planned births in birth centres, with births
planned in hospitals and at home, all supervised by a community midwife (18).

The definition of a birth centre as developed and used in this study is: “a midwifery-
managed setting offering care to low-risk women during labour and birth. They provide
facilities that support physiological birth and offer a homelike environment. Community
midwives take primary professional responsibility for care. In case of referral, an obstetrician
takes over the professional responsibility for care”(10). Based on location, three types of
birth centres can be distinguished. Some birth centres in the study are freestanding from
a hospital with obstetric services (n=3); others are located separately from an obstetric
unit but in a hospital or on hospital grounds (alongside, n=14) or integrated within
an obstetric unit (on-site, n=6). In case of referral from a freestanding birth centre to
secondary care, the woman needs to be transferred by car or ambulance while transfer
from an alongside birth centre takes normally place with a bed or wheelchair and in case
of referral from an on-site birth centre, the woman does not need to be transferred: the
secondary caregiver (obstetrician or paediatrician) enters the room (9, 10). According
to the definition, 23 birth centres were identified and evaluated within the Dutch Birth
Centre Study in September 2013, see Figure 1.

All the aims of this thesis were addressed in the Dutch Birth Centre Study.

AIMS OF THE THESIS

The aims of this thesis can be summarized as follows:

e To study the organizational processes in a limited number of birth centres.

e To study maternal and perinatal outcomes of planned birth in a birth centre com-
pared with planned birth in a hospital and at home by using, among others the
optimality index and a composite adverse outcome score.

e To study the costs of planned birth in a birth centre compared with planned birth in
a hospital and at home.

e To assess the client experiences of planned birth in a birth centre compared with
planned birth in a hospital and at home.

1
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Birth centres in the Netherlands = .-
September 2013

O Birth centre

© NIVEL, 2015

Figure 1: Birth centres in the Netherlands, September 2013

OUTLINE OF THE THESIS

This thesis applies a mixed method approach in that it combines elements of qualitative
and quantitative research approaches for the broad purposes of breadth and depth of
understanding birth centres (19). This may provide a better understanding of the phe-
nomena studied and improves the interpretation of the results (20). This thesis consists
of two parts, of which one includes process studies and one includes variance studies
and each draws evidence from different sources (21). Part | (chapter 2-4) focusses on
how processes in and around birth centres link the structure to outcomes, as the way in
which a certain type of organizational structure leads to outcomes remains mostly an
intransparant black box (see Figure 2). Therefore, the aim of part | is to understand how
daily care is being organized. It is assumed that birth centres provide better quality of
care due to better collaboration when compared to the existing system of primary and
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secondary care (11), but it is yet unknown how the professionals working in and with a
birth centre collaborate, make decisions and communicate. The analysis of these pro-
cesses requires an in-depth study with an exploratory approach (22). Data were mainly
collected through direct observation in the birth centres and took in total around 1000
hours, spread over one year. Additionally a questionnaire and spatial data were used. Part
Il includes the study of the effects of organizational structure on perinatal and maternal
outcomes (chapter 5), costs (chapter 6) and client experiences (chapter 7). The primary
clinical outcomes were measured by the optimality index (Ol) and a composite adverse
outcome score (CAO). The optimality index is a tool to measure ‘maximum outcome with
minimal intervention’and contains both process and outcome items. The tool is suitable
to compare different low-risk groups, with few adverse outcomes, in terms of achiev-
ing the most optimal situation (maximum outcome with minimal intervention) (23-25).
In addition, the CAO, a combined measure of adverse outcomes (including maternal
mortality within 42 days after birth, perinatal mortality within 7 days after birth and
admission to the neonatal intensive care unit) was used. This measure is based on the
occurrence of at least one adverse outcome (26). Traditionally, the quality of maternity
care is measured by clinical outcomes. Currently, other aspects of health care such as
client experiences are important as well (27-30).

Partl
Process studies

Black box

Structure Process Outcomes

- Perinatal and maternal outcomes
- Costs

- Client experiences

A 4

N

Partll
Variance studies

Figure 2: Research design of this thesis
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ABSTRACT

Inter-organizational collaboration is seen as an important element in good quality and
safe health care. Co-location may strengthen this process of collaboration. The objective
of this study was to explore the importance of co-location for inter-organizational col-
laboration in maternity care. In this exploratory research data were collected from seven
Dutch birth centres. These are settings were women with uncomplicated pregnancies
can give birth, supervised by a community midwife. We focussed on a proposition that
has emerged from our field work: co-location of birth centres and hospitals is important for
the quality of collaboration within maternity care. The primary methods of data collection
were observations and informal conversations, complemented with a questionnaire
and spatial data. Our research has ranged from macro-level to micro-level. At macro-
level, proximity and distance to an obstetric unit were both major factors in deciding
where to locate a birth centre. At meso-level, a low geographical distance seems to
have relevance; the shorter the distance between the birth centre and the obstetric care
unit was, the more the professionals seem to value the collaboration. At micro-level,
co-location seems to be of varying importance; direct personal interactions among the
different providers produced contrasting interrelations. This research teaches us that the
importance of co-location appears to vary across different levels of analysis and that
co-location is not enough for better collaboration. We aimed to make a contribution on
process instead of structure explanations for outcomes. These results might be transfer-
rable to other countries with birth centres.



Co-location and collaboration

INTRODUCTION

Maternity care consists of specialized services provided by different professionals like
(community) midwives. obstetricians, maternity care assistants, and nurses working in
different departments or organizations like midwifery practices, maternity care organi-
zations and hospitals. Maternity care has been high on the social and political agenda
in the Netherlands during the last decade (1). The political debate increased after the
results from the EURO-PERISTAT, which put the Netherlands in terms of perinatal health
outcomes near the bottom of a ranked list of European countries (2).

Background

In the debate, the results were linked directly to the operational set-up of the maternity
care system, which is different from the surrounding countries. In the Netherlands, ma-
ternity care has a clear segmentation of the first echelon (community based, community
midwife-led) from the second echelon (hospital based, obstetrician-led) (3, 4). Pregnant
women that are low-risk for complications at birth, can choose where they would like
the birth to take place: at home, in the hospital or in a birth centre, all being supervised
by a community midwife. Community midwives are not attached to hospitals and work
independently until they need to refer. If a pregnant woman’s risk status changes during
her pregnancy or labour or pharmaceutical pain relief is requested, she will be referred.

As a result of the poor perinatal outcomes, a steering committee by the ministry of
Health, Welfare and Sport came up with suggestions for improvements that were related
to this operational set-up (5). Two of their key recommendations were that the maternity
healthcare professionals, such as community midwives and obstetricians ought to col-
laborate more and to investigate a new development: birth centres (5). Birth centres
are regarded as settings where women with uncomplicated pregnancies can give birth,
supervised by a community midwife and a maternity care assistant. When complications
arise or pharmacological pain relief is requested, referral to an obstetrician/paediatrician
is needed (6). Some birth centres are freestanding from a hospital, others are separated
from an obstetric unit but in a hospital and some birth centres are located within an
obstetric unit (7).

Itis assumed that birth centres provide better quality of care due to co-location of the
two echelons and thereby better collaboration when compared to the existing system of
primary and secondary care, but evidence on this is still lacking (8). Co-location has been
defined as”..... physical proximity of various individuals, teams, functional areas and or-
ganizational sub-units involved in the development of particular product or process...."
(9). Co-location strengthens the organizational process of collaboration. Increased
interactions, informal communication and increase in efficiency of use of resources are
major benefits of co-location (10, 11). There are many examples of co-location in present

19
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day business practice (e.g.(12-15)). Research on co-location within the maternity care
sector is relatively rare (16).

In this study we have investigated in what ways co-location is an enabler for inter-
organizational collaboration in maternity care settings. Our research has ranged from
macro-level to meso-level to micro-level. At macro-level we investigated the factor in
deciding where to locate the birth centre. At meso-level we investigated if co-location
has impact on the valued collaboration. At micro-level we studied the influence of co-
location on the direct personal interactions.

METHODS

Research design

The study we report upon here is part of a larger research project, the Dutch Birth Cen-
tre Study (6). This study evaluates the Dutch birth centres on aspects such as quality,
effectiveness, cost-effectiveness, client and professional experiences. To get a deeper
understanding of the phenomenon ‘birth centres’ we did not look only into outcomes,
but also into the processes that lead to and, thereby, influence these outcomes. This
is exploratory research, since the problem is not clearly defined yet. Methodologically,
that calls for a case study approach (17). This allows the questions what, why, and how
to be answered with a relatively full understanding of the nature and complexity of
the complete phenomenon. Any analysis of how maternity care professionals, whether
community midwives, maternity care assistants, obstetricians or paediatricians, make
decisions, communicate and collaborate in a complex environment as a birth centre -
and of how this affects the professionals’ actions and thereby outcomes, - requires an
in-depth study. In this multiple case study, an abductive approach was used. It goes
from an observation to a theory which accounts for the observation (18). Thus we do
not begin with a theory that we aim to test; rather, we allow propositions to emerge from
the case study.

Case selection

Cases were selected from birth centre organizations. In multiple case study research, one

uses theory-driven case selection (17), rather than statistical sampling. In our research,

the main criteria for case selection included:

- a variation in physical distance between birth centre and the obstetric care unit
(freestanding from a hospital, alongside a hospital or on-site a hospital).

- aspread in operational period, maturity (developing - more developed birth centre);

- aspread of birth centres from metropolitan, urbanized and rural areas.



Co-location and collaboration

All birth centres in the Netherlands were identified during the Dutch Birth Centre
Study (6). After an initial first exploratory round of visits, seven of the 23 birth centres
were selected based on above mentioned criteria, with the aim to achieve maximum
variation.

The initiators of the seven birth centres include maternity care organizations, boards
of hospitals, insurance companies and a municipality. The birth centres are established
between 2004 and 2013, with different reasons (e.g. capacity problems in the hospitals
or enhancement of collaboration). The establishment of the birth centres was financed
in many different ways; including the involvement of the local hospital, maternity care
organizations, insurance companies and community midwives. They are located in
small cities (n=2), medium-size cities (n=2) and in large cities (n=3). The sample includes
a freestanding birth centre (n=1), alongside birth centres (n=3) and on-site birth centres
(n=3). The number of births in the centres varies between 113 and 1090 per year per
centre. Descriptions of the chosen birth centres are provided in Table 1.

Data collection

The primary methods of data collection were observations of the birth centres studied
and informal conversations with managers and maternity care professionals, comple-
mented with a questionnaire filled out by the professionals working in the birth centres
and spatial data. The direct observations in work rooms, birthing rooms, corridors and
during meetings were guided by several sensitizing concepts which helped to define
the boundaries of the observations. Sensitizing concepts give a general sense of refer-
ence and guidance in approaching empirical instances (19). The concepts included the
researchers knowledge of collaboration (e.g. communication, shared goals and knowl-
edge, respect and trust) and obstetrics and were discussed between the researchers
and adapted during the data collection period. The observations allowed for a deeper
understanding of birth centres and the chance to have informal conversations with
many professionals involved in birth centre care. The observations took in total around
1000 hours, spread over one year (April 2013 - April 2014). This high number of hours
was needed since there was sometimes hardly any activity in a birth centre. The primary
researcher made comprehensive field notes of the observations and informal conversa-
tions.

During the first visits for observation, the managers of the seven birth centres were
during informal conversations asked about the establishment of the birth centre and
the main factor in deciding where to locate the birth centre.
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In addition, in every birth centre four maternity care assistants, four community
midwives, an obstetrician and a paediatrician were asked to fill out a questionnaire
(see Appendix 1) about one type of inter-organizational collaboration: the relational
coordination in and around the birth centre (20). Relational coordination is defined as a
mutually reinforcing process of interaction between communication and relationships
carried out for the purpose of task integration, in which the following dimensions are
important: frequent, timely, accurate and problem solving communication, shared
goals, shared knowledge and mutual respect (20). The manager of each birth centre has
selected respondents based on their involvement in the birth centre (policy). In most
birth centres there is a fixed pool of maternity care assistants (about 15), a group of
midwifery practices (about 10) and a smaller number of obstetricians and paediatricians
involved.

Furthermore, the required time of a referral from a birth centre to an obstetric unit was
measured twice. In case of a freestanding or alongside birth centre the transfer time of
the woman was measured, in case of an on-site birth centre the transfer of the caregiver
was measured. The time needed is not included in the standard registration of the birth
centres of hospitals. To collect spatial data pictures were taken in the seven birth centres.

In a common formal meeting the findings and conclusions were submitted to the
participants and discussed as a form of respondent validation (21). During this member
check meeting, the participants agreed with the findings and conclusions drawn in this

paper.

Data analysis

The constant comparative method to analyse the data was used (22). This method is
part of the abductive approach in which concepts emerge. We allowed propositions to
emerge from our case study (18). Analysis started as soon as the first data were col-
lected and continued with each additional observation. The first step in the analysis was
coding the transcripts of the observations and interviews. The purpose is to attain new
insights by breaking through standard ways of thinking about phenomena reflected in
the data (22). Codes that relate closely to the text fragments were used, e.g. communica-
tion, proximity, location and trust. After a while two researchers (MH, HAA) discussed
them. The coded transcripts were then analysed to identify returning topics of which
co-location is one. It is here where a proposition has emerged from our field work: co-
location of birth centres and hospitals is important for the quality of collaboration within
maternity care. We investigated this topic in more detail by using three levels of analysis:
(1) macro-, (2) meso- and (3) micro-level aspects of co-location. The levels emerged dur-
ing the analysis.

At macro-level we investigated the location factor of a birth centre with respect to
that of an obstetric unit. The answers of the seven managers about the establishment

23



24 | Chapter2

and the factors in deciding where to locate the birth centre were analysed by two re-
searchers and categorized after consensus was reached.

At meso-level we investigated if co-location has impact on the valued collaboration.
The answers to the questions about relational coordination were measured on a 5-point
scale and the maximum score per questionnaire was 210. To calculate an average ‘re-
lational coordination score] the total score of a birth centre has been divided by the
number of respondents of that centre. The dimensions of relational coordination were
discovered through inductive field research, and have been validated through sev-
eral subsequent studies (23-27). There are seven dimensions: frequent, timely, accurate,
problem-solving communication, and relationships of shared goals, shared knowledge
and mutual respect. Furthermore, the required time of a referral to the obstetrician/
paediatrician was measured twice per birth centre and an average has been calculated.

At micro-level we studied the influence of co-location on the direct personal interac-
tions. In addition to the observations, pictures of the environment of the birth centres
were compared to each other by two researchers and maps were drawn.

ATLAS was used for data-management and analysis of the observations. Descriptive
data analyses were conducted using the Statistical Package for Social Sciences (SPSS)
version 22.0 (SPSS Inc., Chicago, IL, USa).

Ethical considerations

Oral informed consent was obtained from the management team and clients of the
birth centres. The responsible community midwives asked the clients if presence of the
researcher (MH) during birth was allowed. The design and planning of the study were
presented to the Medical Ethics Committee of the University Medical Centre Utrecht.
They confirmed that this study agrees with Dutch legal regulations for the methods
used in this study [WAG/om/13/067286].

FINDINGS

As mentioned before, we focus on a proposition that has emerged so far from our field
work: co-location of birth centres and hospitals is important for the quality of collaboration
within maternity care.

The proximity and distance to the obstetric unit

The first level of analysis is the macro-level where we investigated the location factor of
a birth centre with respect to that of the obstetric unit. Interestingly, in the settings stud-
ied, proximity and distance were both major factors for the establishment of these birth
centres, see Table 2. On the one hand proximity of the obstetric unit was mentioned as
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factor to enable a quick transfer from birth centre to the obstetric unit when needed and
to provide integrated care. On the other hand distance to the obstetric unit was men-
tioned as factor to support the physiological birth and to prevent over-medicalization.
The location of the birth centres seems to be associated with the philosophy of the birth
centres. Freestanding and alongside birth centres indicated minimal obstetric interven-
tion more important than on-site birth centres.

Table 2: Location factor of a birth centre with respect to that of an obstetric unit

Location Factor
CaseA freestanding Distance to a hospital for emergency care during home birth is otherwise too
long, birth centre that is located in the community ensures fast transport to
hospital
CaseB alongside The distance (door) between birth centre and hospital to prevent over-

medicalization

CaseC alongside Practical: floor under the obstetric care unit was empty

CaseD alongside To enable a quick transfer from birth centre to hospital when needed
CaseE on-site Close proximity to provide integrated care

Case F on-site Close proximity to provide integrated care

Case G on-site Close proximity to provide integrated care

The importance of co-location at the meso-level

At the meso-level we investigated the influence of the distance between the birth
centre and the hospital obstetric care unit on collaboration. Some physical elements
are mentioned in Figure 1. In the event of a referral of a woman from the birth centre to
the obstetric care unit, no transfer is needed in three cases where professionals replace
each other within the same room. In one case an elevator has to be used. In one case the
woman has to be transferred to another hospital in another city. In the two other cases
the women are transferred to another room on the same floor. Figure 1 shows the effect
of co-location on the meso-level; the shorter the distance between the birth centre and
the obstetric care unit was, the higher the health care professionals seem to value the
relational coordination.

The relational coordination score varies within birth centres, from 60 to 199 with a
maximum score of 210. The lowest score is given by a community midwife working in
birth centre A. Two midwifery practices are affiliated to this birth centre, one practice
consists of three community midwives. The other midwifery practice consists only of
one community midwife. She is the one with the lower score. The manager of this birth
centre said: “We do not have such a pleasant collaboration with community midwife X. We
jointly established this birth centre, but she barely comes to this birth centre, strange.” The
highest score is given by an obstetrician working in birth centre F. He was involved with
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the establishment of the birth centre and is still the focal point of the obstetric unit for
cases concerning the birth centre. The scores of the professionals working in birth centre
E, the most developed birth centre, do not vary much.

Collaboration

no transfer
F4, E
160 %
G notransfer samefloor
" D
. +
4 no tranfser
2 140 sameficor *
£ B |
_E 120 e.E;B‘:C‘
-]
8 C
=" 100
=
-
3
! 80 + different hospital
*+a
60 -
40 +
0.1

10
Distance birth centre - obstetric care unit (minutes-logarithmic scale)

Figure 1: Relation distance and relational coordination

* Relational coordination is defined as a mutually reinforcing process of interaction between communication
and relationships carried out for the purpose of task integration, in which the following dimensions are impor-
tant: frequent, timely, accurate and problem solving communication, shared goals, shared knowledge and mu-
tual respect (20).

The varying importance of co-location at the micro-level

The third level of analysis is the micro-level of co-location. At this level contrasting
interrelations of direct personal interactions among the different providers can be
observed. Two maps of different birth centres are used as an example (see Figure 2a
and b), because they both have a different effect on interrelations than intended. In
one example the direct personal interactions were not intended but achieved and in
the other example the direct personal interactions were intended but not achieved. The
map in Figure 2a shows a birth centre (two birthing rooms) and the obstetric care unit.
In the middle is an work room (office) for the different professionals (maternity care as-
sistants, nurses, (community) midwives, obstetricians). During different observations we
noticed that this joint work room did not lead immediately to informal contact among
the different professionals. An example, a maternity care assistant says: “I'm really sorry
that we are never asked by the nursing staff for a coffee or lunch, it feels like we do not mat-
ter” Another example, a midwife says: “If | have to wait here in the birth centre | often go to
another, empty room. | do not like to stay in this common office, it is too noisy.” The map in
Figure 2b shows another birth centre and obstetric unit. They are separated by a door.
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During different observations we noticed that the passage through the birth centre,
which leads to the common stairwell of the hospital, is often used by the professionals
of the obstetric care unit as a shortcut. Some professionals of the birth centre experience
this as disturbing, as it leads to noise while silence is pursued. However, it also brings a
lot of informal contact. An example, a maternity care assistant says: “Regularly someone
from the second echelon walks through the passage to the common stairwell and asks how
we are doing” Another example, a community midwife says: “Many professionals of the
second echelon use the birth centre as a shortcut, everyone comes here, even people who are
not important here, even though we are pursuing a quiet atmosphere”.

COMMON STAIRWELL
WORK ROOM R
A
BIRTHING ROOM J
BIRTHING ROOM BIRTHING
| ROOM
- BIRTHING A
ROOM U
WORK ROOM
BIRTHING
ROOM
BIRTHING
ROOM

D Birth centre . Obstetric care unit

Figure 2a & b: Map birth centre and obstetric care unit

DISCUSSION AND CONCLUSION

In this paper, we have focused on a proposition that has emerged from our explorative

field work: co-location of birth centres and hospitals is important for the quality of collabo-

ration within maternity care. This research teaches us that the importance of co-location

appears to vary across different levels of analysis and that co-location is not enough for

better collaboration, see Figure 3:

* Macro-level: Both, proximity and distance to the receiving hospital were, in the set-
tings studied, major factors in deciding where to locate the birth centres.

* Meso-level: The shorter the distance between the studied birth centres and the
obstetric care units was, the more the health care professionals seem to value the
collaboration. In other words, the shorter the distance was, the more the profession-
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als value the mutual communication, shared goals, shared knowledge and mutual
respect.

* Micro-level: short distances between the birth centre and the obstetric care unit not
always increase personal interaction, habituation and collaboration in the settings
studied.

MACRO-LEVEL

Proximity to the receiving
hospital as major factor in
deciding where to locate the
birth centre

MESO-LEVEL

PERFORMANCE

Quality of collaboration
- Communication

- Shared goals

- Shared knowledge
Mutual respect

Financial
Medical
Service

MICRO-LEVEL

Personalinterrelations

Figure 3: Research model

Co-location has been studied from a variety of domains, all focussing on structure and
performance outcomes instead of the process and mainly based on quantitative data.
These studies ignore the ‘black box’ of how processes link structure (e.g. co-location)
to outcome. We focussed on the influence of co-location on the process (collaboration)
instead of performance outcomes. Since this study is exploratory in nature, it does
not seek to draw statistical and/or definitive conclusions about the importance of co-
location. The case research methodology and case selection leads to several limitations.

Although the validity of the data was increased by our observations of co-location in
the natural setting (28), all these observations were assessed by a single researcher. This
may led to observer bias and threatened the study’s internal validity. We selected cases
with the aim to achieve maximum variation. Looking at the birth centre locations, there
were three alongside, three on-site and only one freestanding birth centre selected. This
is in line with the number of freestanding birth centres in the Netherlands, and it is
desirable to have a not co-located birth centre in the selection. We studied the influence
of co-location on the process of collaboration, without taking the outcome of care into
consideration. Co-location may have an influence on the referral and intervention rates.
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Collaboration among caregivers is increasingly seen as an important element in good
quality and safe health care. This is especially important in the context of maternity
care, where some women are crossing boundaries, from primary to secondary care and
vice versa (16, 29). These boundaries, which are reinforced by identities, specialized
knowledge and status differentials, undermine relationships and make communication
more difficult. Other barriers to collaboration include distrust, lack of respect for the
other’s profession and different philosophies on care (29, 30). Co-location can overcome
these barriers (31). Increased interactions, informal communication and increase in ef-
ficiency of use of resources are the major benefits of co-location (10, 11). Nearly all of
the research on not co-located teams has concluded that they experience more conflict
and function less effectively than co-located teams (32-35). This research looked more
in-depth and showed that the importance of co-location appears to vary across different
levels of analysis.

Itis useful to have this qualitative research to provide a platform for the larger project,
the Dutch Birth Centre Study. The interest in the project and specifically in this sub-study
is shown by the enthusiastic participation of the birth centres and professionals. The
professionals were eager to show the birth centres. In addition, many regions are still
searching for how to organize maternity care in their region. In this study we focused
mainly on the birth period, the period in which birth centres provide care. A large part
of obstetric care is provided, however, during pregnancy and the postpartum phase,
outside of the birth centre. Thus, in this study we evaluated birth centre care, being a
small part of the entire maternity chain. Future research on co-location and collabora-
tion may focus more on another period, for example pregnancy.

An implication for practice is that it would be sensible to pay more attention to the
role that meso- and micro-level co-location can play in the development of birth centres
and to pay more attention to the informal collaboration. The results might be transfer-
rable to other countries with birth centres, including the United States of America and
the United Kingdom.
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ABSTRACT

Rationale, aims and objectives: Handovers within and between health care settings
are known to affect quality of care. Health care organizations, including Dutch birth
centres, struggle how to guarantee best care during handovers. Adverse outcomes in
Dutch maternity care were linked to poor operational processes. The aim of this paper
is to evaluate handover practices in Dutch birth centres from a process perspective, to
identify obstacles and opportunities for quality improvements.

Methods: This case study in seven Dutch birth centres was undertaken from a process
perspective by conducting observations and using process mapping. This study is part
of the Dutch Birth Centre Study.

Results: Solutions to obstacles during handovers from a birth centre to a hospital were
identified in at least one of the seven birth centres. Four of the centres had agreements
with a hospital for client support when a caregiver in a birth centre was absent. Face
to face communication during handover was observed in six of the seven centres. An
electronic health record was noted in one centre; joint training of acute situations was
available in two centres with three centres indicating this was not compulsory. Continu-
ity of caregiver was present in four birth centres with postpartum care available in three
centres.

Conclusions: Ensuring quality during handovers requires a case-specific process ap-
proach. This study reveals distinctive aspects during handovers, concrete obstacles and
potential solutions for quality improvements in inter-organizational networks.



Opportunities for handover practices

INTRODUCTION

Handovers are a serious issue in healthcare as they are known to affect quality of care
(1-3). Often, the organization of health care services requires the client to move between
services, such as from primary care to secondary care, across team shifts and disciplines.
These handovers serve as the basis for transferring responsibility (being in charge) and
accountability (liability) for the care of clients (4).

One area of health care where there has long been a debate on the effectiveness and
the safety of the operational set-up of the care processes is the Dutch maternity care
system. The debate around the system increased after the results became known from
the 2008 edition of the EURO-PERISTAT study, which put the Netherlands in terms of
perinatal health outcomes close to the bottom of a ranked list of European countries (5).

The historical organization of the Dutch maternity system has a clear segmentation
in primary care (community midwife-led) and secondary care (obstetrician-led). This
functional set-up often requires the client to move from one type of service to another
during pregnancy and birth.In 2015, about 44% of the women who started labour under
supervision of a community midwife were referred to secondary care during labour and
birth (mostly non-urgent referrals including pain relief) (6). Although there may be other
reasons for the poor perinatal health outcomes as well, e.g. high number of very preterm
births (7), the results of the EURO-PERISTAT study were directly linked to the operational
set-up of the entire maternity care system. Inappropriate risk assessment, regional varia-
tions, poor communication and handover processes between community midwives and
obstetricians could partly be seen as causes of these poor health outcomes (8-10).

As a result of the relatively poor perinatal outcomes, a steering committee by the
Ministry of Health, Welfare and Sport made suggestions for improvements and advised
better collaboration among all maternity care professionals to achieve better care dur-
ing pregnancy and birth (11). In many regions, maternity care professionals and organi-
zations implemented these suggestions. A relatively new organizational phenomenon
acknowledged as birth centres was established in recent years in the Netherlands.

Birth centres are midwifery-managed locations that offer care during labour and birth
to women with uncomplicated pregnancies. They have a homelike environment and
provide facilities to support physiological birth. Community midwives take primary
professional responsibility for care. Birth centres are often located close to the obstetric
care unit of the hospital and in case of referral the obstetric caregiver takes over the
professional responsibility of care (12, 13). The aim of this paper is to evaluate handover
practices in Dutch birth centres from a process perspective, to identify obstacles and
opportunities for quality improvements.
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METHODS

Design

This study is part of the Dutch Birth Centre Study (13). The national project evaluates
the effect of Dutch birth centre care on aspects such as, effectiveness, cost-effectiveness
and experiences. To better understand the whole phenomenon ‘birth centres, we did
not look only into health outcomes, client experiences and costs, but also into the
processes that lead to and, thereby, influence these outcomes. This multiple case-study
was undertaken from a process perspective by conducting observations and using
process mapping. A process map illustrates the workflow (interrelated work activities
and resources) in organizations. The whole work process crosses several functions or
other organization entities, which is illustrated on the map (14). The handover practices
were evaluated in seven Dutch birth centres and possible obstacles and opportunities
for quality improvements were identified.

Sample

After an initial first exploratory round of visits to 15 birth centres in the Netherlands,
seven birth centres were selected with the aim to achieve a maximum variation. The
main criteria for case selection included; variation in geographical location, spread in
operational period and variation in type of birth centre based on location with respect
to the obstetric unit. Three types of birth centres can be distinguished; 1) freestanding
birth centres, 2) birth centres alongside the obstetric unit and 3) birth centres on-site
the obstetric unit (13).

Three birth centres were chosen based upon whether they were freestanding, along-
side or on-site. Two birth centres were chosen based upon whether they were located in
a large city or rural area and two birth centres were chosen based upon the operational
period (<0.5 year and >5 years).

The initiators of the seven birth centres vary and include insurance companies, boards
of hospitals, a municipality and maternity care professionals. The birth centres have dif-
ferent reasons of establishment (e.g. capacity problems in the hospitals or enhancement
of collaboration). The centres are established between 2004 and 2013. They are located
in small cities (n=2), medium-size cities (n=2) and in large cities (n=3). Our sample in-
cludes a freestanding birth centre (n=1), alongside birth centres (n=3) and on-site birth
centres (n=3). The number of births in 2013 varies between 113 and 1090 per year and
per birth centre, see Table 1.
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Data collection

The data collection is based on a triangulation of different types of data: comprehensive
field notes of direct observations of the professional staff working in the seven birth
centres, informal conversations with them and studying of documents, including
policy documents and agreements. These documents were obtained from the manag-
ers of the birth centres. The researcher (MH) made field notes of the observations of
the daily operations and informal conversations in the birth centres. To focus on the
observations, sensitizing concepts are used (15). These concepts included variables
related to handovers: responsibility (being in charge), accountability (liability), informa-
tion exchange and continuity of care (e.g. duration, number of caregivers involved). To
direct the study, these sensitizing concepts are discussed and specified during the data
collection period by the researchers (MH and HA). Equally spread over the seven birth
centres, the observations took in total around 1000 hours (based on saturation), during
day, night, weekdays and weekend, spread over one year (April 2013 - April 2014). A high
number of observation hours was needed to account for periods of low activity in the
birth centre. During the first visits for observation the care providers of the seven birth
centres were very conscious of the researchers’ presence, but after a while this became
more accepted.

Ethical Considerations

Oral informed consent was obtained from the management team and clients of the
birth centres. The design and planning of the study were presented to the Medical Eth-
ics Committee of the University Medical Centre Utrecht. They confirmed that an official
ethical approval of this study is not required (16).

Data analysis

Analysis started as soon as the first data were collected and continued with each ad-
ditional observation. Atlas software was used for data-management of the observations
and informal conversations and analysis. The first step in the analysis was coding the
transcripts of the observations and informal conversations. Codes that relate closely to
the text fragments (e.g. presence of caregivers, transport, continuity of care, information
exchange) were used. During the observations, the operational processes were dis-
cussed with employees of each birth centre (including community midwives, maternity
care assistants, obstetricians and managers; on average 5 caregivers per birth centre). To
identify possible obstacles and opportunities for quality improvement, their comments
were documented in notes. As soon as these analyses were done, process mapping
was used. Process mapping as a tool to analyse from a process perspective is known to
be effective to understand the care process (1). Analysing from a process perspective
acknowledges the importance of the context to an understanding of why interventions
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and strategies work, how and under which circumstances (17). Through the use of a Busi-
ness Process Management tool (BPMN 2.0 Signavio), we mapped the current processes.
This was a common understanding of the process capturing the physical journey, the
flows of information and responsibilities. Two of the researchers (MH and HA) compared
the seven maps, and identified the differences in barriers and facilitators. As a member
check to validate the qualitatively generated data, the process maps were given back to
the managers of the birth centres. All the managers confirmed that the interpretation of
the processes was accurate.

RESULTS

Handover practices

We observed that there were distinctive aspects about the handover practices in every birth
centre. As an example of the process mapping, figure 1 provides an overview of the observed
care processes in one birth centre (D), including the handovers, from the start of labour to
postpartum care at home. The figure consists of three lanes that represent the organization
parts: the upper lane is the client’s home, the middle lane represents the birth centre and the
lower lane is the hospital. The process starts upper left at the client’s home.

The distinctive aspects are summarized in Table 2 for all seven birth centres. In a few
birth centres, no matter if clients are present or not, the caregivers are standard pres-
ent in the birth centre. In other birth centres they are not, the caregivers arrive in the
birth centre when a woman in labour calls. If the client is already in the birth centre
and professional help is needed while the community midwife and/or maternity care
assistants is/are not there yet, the clinical midwife and/or nurse, working in the hospital,
temporarily take(s) over the responsibility of care. This is not the case in all birth centres;
in one birth centre there is no caregiver working in the hospital to momentarily take
over the responsibility of care in the birth centre and the client who is in labour has to
wait in the corridor without professional help.

In case of referral, the caregivers of the hospital are informed through face to face
or telephone communication. The medical history is transferred on paper or digitally.
The transfer of the client from a birth centre to hospital is done in one birth centre by
ambulance/car; in some birth centres, by wheelchair or bed. In some birth centres, no
transport is needed; the caregivers change room. Exceptions for transfer are locally
described, and included situations as shoulder dystocia, resuscitation of the neonate
and postpartum haemorrhage. In those situations, the protocol is that the secondary
caregiver (clinical midwife/obstetrician or paediatrician) is called and has to come from
the hospital to the birth centre for referral.
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In some birth centres, when all birthing rooms at the hospital are occupied during a
referral, the birth takes place in the birth centre. The woman does not get transferred
and the obstetrician comes to the birth centre to take over the responsibility of care
during birth. In other birth centres, the client and community midwife have to go by
car/ambulance to another hospital. The continuity of care postpartum differs across the
seven birth centres. In some birth centres, the client goes home (with her medical record
on paper) a few hours after birth. The maternity care assistant who will provide care
at home gets informed by phone or fax. In one birth centre, the same maternity care
assistant as the one during birth joins the client at home. In a few birth centres, it is
possible to stay in that birth centre a few days after birth.

Quality obstacles

Seven quality obstacles (caregiver absence on arrival, no direct contact during han-
dover, use of multiple electronic health records, inadequate caregiver’s knowledge on
procedures, unfamiliarity with team members, no continuity of caregiver, no continu-
ity of care for client) were identified and are summarized in Table 3 for all seven birth
centres. The seven obstacles can interrupt the continuity of intra- and postpartum-care
(in acute situations), lead to missing information during key moments and influence the
collaboration.

Table 3: Results of the seven birth centres on quality obstacles from a process perspective

Birth  Caregiver Contact  Use of Caregivers Familiarity Continuity Continuity
centre presenceon during electronic knowledge on withteam of familiar of care for
arrival handover health records procedures members caregiver client
A Not present  Notdirect Multiple Adequate Yes No Yes
B Not present  Direct Multiple Adequate No Yes No
C Not present  Direct Multiple Inadequate No Yes No
D Present Direct Multiple Adequate Yes Yes Yes
E Present Direct Single Adequate No Yes Yes
F Not present  Direct Multiple Inadequate No No Yes
G Not present  Direct Multiple Adequate No No No

Quality improvements

Potential solutions to the afore-mentioned quality obstacles were identified. All these
solutions were observed in at least one of the seven settings studied. In summary, four
of the seven birth centres had agreements with the hospital for client support when a
caregiver was absent. Face to face communication during handover was observed in six
of the seven birth centres. An electronic health record was noted in one birth centre;
joint training of acute situations was available in two birth centres (compulsory) with
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three centres indicating this was not compulsory. Continuity of caregiver was present in
four birth centres with postpartum care available in three centres.

DISCUSSION

In this study, our aims were (1) to evaluate handover practices in birth centres from a
process perspective, (2) to identify possible obstacles and (3) opportunities for qual-
ity improvements in the practice of handovers in birth centres. There were distinctive
aspects during the handovers in every birth centre. Seven obstacles and potential solu-
tions were identified.

Strengths and limitations

To our knowledge, this is the first study that is undertaken from a process perspective
to identify obstacles and facilitators of handover practices in inter-organizational net-
works by using observations and process mapping. Process mapping can be effective in
evaluating whether or not improvements to the current operational process, including
handovers, are possible and desirable (1). Until now application of process mapping in
maternity care is somewhat limited (18). This perspective allowed us to explicitly analyse
relationships and interactions between caregivers that are involved in the care process
(17) and should therefore be used more often in health care.

Although the validity of the data was increased by our observations of the care process
in the natural setting (19), all these observations were assessed by a single researcher.
As a member check to validate the qualitatively generated data, the process maps were
given back to the managers of the birth centres. All the managers confirmed that the
interpretation of the processes was accurate. The selected seven birth centres represent
a wide variation of birth centres. Only one freestanding birth centre has been included
in our sample; this is in line with the low number of freestanding birth centres (3) in the
Netherlands.

Birth centres have internationally been studied from the point of various domains, all
focussing on structure and performance outcomes instead of the process (20-23). Beside
this, the studies are mainly based on quantitative data. These studies ignore the ‘black
box’ of how processes link structure to outcome. We focussed on the process instead of
performance outcomes. To fully understand the nature and complexity of the complete
phenomenon, we used qualitative case study research, instead of quantitative data. It is
useful to have this qualitative research to provide a perspective for a larger project: the
Dutch Birth Centre Study. The interest in the project was shown by the enthusiastic par-
ticipation of the birth centres and professionals. Many regions are still searching for how
to organize maternity care in their region and how to guarantee high quality handovers.
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Interpretation of the results

Solutions to obstacles during handovers from a birth centre to a hospital were identified
in at least one of the seven birth centres. Four of the centres had agreements with a hos-
pital for client support when a caregiver in a birth centre was absent. These agreements
ensure that there will always be someone to take care of the client when she arrives in
the birth centre. In a freestanding birth centre, which is separated from a hospital with
obstetric services, the community midwife should make sure she arrives together with
the client.

Face to face communication during handover was observed in six of the seven cen-
tres. An electronic health record was noted in only one of the seven birth centres. The
other six birth centres use a paper hand-held record for sharing information. The use of
an electronic health record has demonstrated significant improvements to the collec-
tion of best practice variables in a maternity care setting (24). Additionally, the data in
an electronic health record was more available to relevant caregivers and more easily
retrieved than from a paper hand-held record. The aforementioned aspects improve
efficiency and reduce errors.

Joint training of acute situations was available in two centres with three centres
indicating this was not compulsory. In some situations critical communication must
occur, often at potentially highly stressful times. To prevent (communication) errors, it
is important to focus the training on the team as a whole. Obstetrics is a field in which
several professionals has to work together under extreme time pressure (25, 26). Dur-
ing the training, the caregivers (obstetricians and paediatricians) who come only to the
birth centre in acute situations will become more familiar with the birth centre setting
and their colleagues.

Continuity of caregiver was present in four birth centres with postpartum care
available in three centres. (un)Familiarity of the woman with the caregiver is an aspect
that can largely explain the differences in client experiences between transferred and
non-transferred women (27, 28). These experiences are an important indicator of the
quality of healthcare. In the Netherlands, pregnant women are often familiar with their
community midwife. In case of referral to secondary care, a pregnant woman meets new
caregivers with whom she is not familiar. Due to the segmentation of primary and sec-
ondary care it is difficult to guarantee a familiar caregiver. One possible solution would
be a community midwife, who continues accompanying the woman.

CONCLUSIONS

Ensuring quality during handovers requires a case-specific process approach to under-
stand and improve care. Through analysis from a process perspective, this study reveals
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distinctive aspects during handovers, identifies seven concrete obstacles and six poten-
tial solutions which might be transferrable to other settings.

IMPLICATIONS

In the last decades, many birth centres have been established in different countries,
including the United States of America, the United Kingdom, Australia, Sweden and the
Netherlands. Birth centres are settings that uphold the maternity care system in which
community midwives take responsibility for births of women with low-risk of complica-
tions, in a non-clinical setting. This functional set-up often requires the client to move
from one type of service to another. These handovers increase the opportunity for errors
and have a negative effect on client experiences. They cannot always be prevented and
must, therefore, be organized as optimal as possible. This study provides potential solu-
tions for that.
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ABSTRACT

Objective: Helping behaviour is of high importance in birth centres. When problems
arise or other expertise is necessary, professionals need to ask help from each other
and provide help when asked. The present study provides quantitative and qualitative
insights in helping behaviour in birth centres by describing seven complex maternity
care networks.

Design: The study employed a multiple case study design of seven cases with data
collection from observations and a digital questionnaire. The study we report upon is
part of a greater research project, the Dutch Birth Centre Study.

Setting: The study focuses on the helping behaviour of maternity care professionals
from seven Dutch birth centres.

Participants: The participants were 74 maternity care professionals from seven Dutch
birth centres.

Measurements and findings: Although some strained relations were observed,
primary care professionals working in a birth centre do name secondary care profes-
sionals as helpful and vice versa. The maternity care professionals often mentioned to be
receiving help from a professional belonging to another group. The birth centre is seen
as a benefit, as a place where maternity care professionals from different backgrounds
can meet each other. Asking help from other professions was experienced as difficult.
A reduction of the self-image and self-esteem was mentioned as main reasons. The
central individuals in the seven networks are often the managers and the maternity care
professionals with management tasks. Other individuals with a central position in the
network are often concerned with collaboration agreements or are involved with the
establishment of the birth centre.

Key conclusions and implications for practice: Despite many publications in recent
years about the poor collaboration within the Dutch maternity care, this research
teaches us that professionals certainly get help from outside their own group. The
presence of this helping behaviour diminished the traditional boundaries and increases
collaboration. True helping behaviour fuels the highest performance. Even in settings
where professionals have different backgrounds and cultures, helping behaviour takes
place. Birth centres are such places where this helping behaviour takes place.
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INTRODUCTION

Maternity care consists of specialized services provided by different professionals like
(community) midwives, maternity care assistants, obstetricians and nurses working in
different departments or organizations like midwifery practices, maternity care organiza-
tions and hospitals. Management literature shows that inter-organizational cooperation
facilitates knowledge sharing (1) and organizations gain access to resources they do not
have themselves (2). However, Provan and Milward (3) indicate that cooperation could
also lead to problems regarding resource sharing and regulatory differences. Reiger (4)
for example identified tension, mistrust and poor communication between midwives
and doctors in public hospitals while Kennedy and Lyndon (5) report challenges be-
tween midwifes and nurses. Hunter (6) argues that the main source of emotions at work
is related to conflicting perspectives of midwifery practice. Solutions to mitigate the
tension can be found in education (5, 6), supervision (6), and better cooperation (7).

Although these solutions might improve mutual understanding and reduces tension
we believe that the extent to which healthcare professional are willing to help each
other is an underemphasized, but very important factor in providing high quality ma-
ternity care. Therefore, helping behaviour is important in execution of the work that
needs to be done (8) and is by definition collaborative behaviour (9, 10) in which one
party (the help giver) allocates time and attention to a second party (the help seeker)
with the intent to benefit the second party (11, 12). Helping behaviour does not arise
automatically among colleagues and is thereby associated with costs (10, 13) like time
and effort from the help giver (10, 14), possible decrease of reputation and status (15),
power (10, 13, 16), and reduction of the self-image and self-esteem (10, 15, 17) of the
help seeker. The help seeker must figure out whom to ask for help. DePaulo and Fisher
(18) and Hofmann, Lei (14) indicate that the person with the most expertise would be
a logical option. However, in the perception of the help seeker he or she might have
strong reluctance to ask an expert since it could signal incompetence (10, 13, 16). Find-
ings show that the best helpers in an organization are not those individuals with most
expertise but those experts who are also trusted and accessible (8, 14).

The Dutch maternity care system is an excellent setting to study te helping behaviour
of professionals, since the rivalry between the different professions working in mater-
nity care settings is mentioned as one of the reasons for the poor perinatal outcomes
(19, 20). The system is based on primary care provided by independently operating
community midwives giving care for what are assumed low-risk pregnant women.
Obstetricians provide in-hospital care for high-risk women (secondary care). To improve
maternity care, a large number of birth centres have been established in recent years in
the Netherlands (21) where primary care and secondary care cooperate. Birth centres
are regarded as settings where women with uncomplicated pregnancies can give birth,
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supervised by an independently operating community midwife and a maternity care
assistant who works under supervision of the community midwife. Birth centres are
often located close to the obstetric unit of an hospital. If complications occur or medical
assistance for pharmacologic pain relief is requested the community midwife refers to
an obstetrician or paediatrician (22). Not all midwives in the Netherlands are indepen-
dent practitioners; some are employed in the hospital setting. These clinical midwives
function semi-autonomously within the hospital setting under the responsibility of
and together with obstetricians (23). Next to these healthcare professionals, each birth
centre has a manager who is responsible for the management of the birth centre.

In this paper, we view birth centres as a network of organizations from primary and
secondary care like 1) maternity care organizations, 2) midwifery practices, and 3) the
hospital. Each of these organizations represents a profession in the network and these
different professions have their own tasks and responsibilities in a birth centre, but in
achieving their goals and the goals of the network, they are dependent on each other.
By using social network analysis, we identify the most helpful professionals in the birth
centres. The most central professionals have greater access to resources and receive
more and new information (24-26) and they are highly involved in the network (26). This
study provides quantitative and qualitative insights in helping behaviour in seven birth
centres in the Netherlands.

METHODS

Design

A multiple case study approach is used since it allows answering questions regarding
the ‘how’, ‘what’ and ‘why’ aspects with a full understanding of the nature and complex-
ity of the phenomenon (27-30). Case study research is particularly appropriate for early,
exploratory investigations (28), like this study is. This study is part of a wider study on
the evaluation of Dutch birth centres, the Dutch Birth Centre Study (31). Oral informed
consent was obtained from the management team and clients of the birth centres.
Design and planning of the study were presented to the Medical Ethics Committee of
the University Medical Centre Utrecht. They confirmed that an official ethical approval
of this study is not required.

Data collection

The goal of case research is to understand as fully as possible the phenomenon being
studied through triangulation (28). The data collection is based on a triangulation of
different types of data, both qualitative (personal observations and informal conversa-
tions), quantitative (survey administrated with the organization) and a member check.
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The first author made comprehensive field notes of direct observations in the birth
centres’ offices, birthing rooms, corridors, during meetings, and informal conversations.
These observations allow for a deeper understanding of birth centres, and the chance
to have informal conversations with many professionals involved in birth centre care. To
focus on the observations sensitizing concepts are used (32). Equally spread over the
seven birth centres, the observations took in total around 1000 hours (based on satura-
tion), during day, night, weekdays and weekend, spread over one year (April 2013 - April
2014). This high number of hours was needed, because sometimes there was hardly any
activity in a birth centre. Apart from the observations we used also quantitative research
methods. In every birth centre at least four maternity care assistants, four community
midwives, an obstetrician and paediatrician were asked to digitally fill out a question-
naire and name their five most helpful colleagues including their position in or around
the birth centre.

Sample

Selection of birth centres

Birth centres are selected with the aim to achieve maximum variation. In multiple case
study research, one uses theory-driven case selection (28), rather than statistical sam-
pling. In this study, the main criteria for case selection included:

- Type of birth centre based on location with respect to the obstetric unit. Three types
of birth centres can be distinguished; 1) freestanding birth centres, 2) birth centres
alongside the obstetric unit and 3) birth centres on-site the obstetric unit (31, 33, 34).

- Geographical location

- Operational period

All birth centres in the Netherlands are identified during the overall Dutch Birth Centre

Study (31). After an exploratory round of visits seven of the 23 birth centres were selected

based on above mentioned criteria. The initiators of the seven birth centres vary and

include insurance companies, the board of the hospital, the municipality and maternity
care professionals. Reasons of establishment of the birth centres are often related to
improvement of collaboration and thereby improvement of quality of care. They are
established between 2004 and 2013 and are located in small cities (n=2), medium-size
cities (n=2) and in large cities (n=3). Our sample includes a freestanding birth centre
(n=1), alongside birth centres (n=3) and on-site birth centres (n=3). The number of births
in 2013 varies between 113 and 1090 per year per birth centre, see Table 1.
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Selection of professionals
The manager of each birth centre has selected respondents based on their involvement

in the birth centre (policy). In most birth centres there is a fixed pool of maternity care
assistants (about 15), a group of midwifery practices (about 10) and a smaller number of
doctors involved. In case A there are no obstetricians and paediatricians working. Since
obstetric nurses and clinical midwives work on more distance from the birth centre and
are not responsible for the care given in birth centres, we did not ask them to answer
the question. Besides, the obstetric nurses and clinical midwives make part of the study
since they were named as helpful. The sample size of the professionals that filled out the
questionnaire (n=74) is shown in Table 2.

Table 2: Sample size - questionnaires

Maternity care Community midwives Obstetrician Paediatrician
assistants
Case A 6 4 0 0
Case B 4 4 1 1
Case C 4 4 1 1
Case D 4 4 1 1
CaseE 4 4 1 1
CaseF 7 4 1 1
Case G 4 4 2 1
Total 33 28 7 6

Data analysis

The first step in the analysis of the observations was coding the transcripts. Codes that
relate closely to the text fragments are used and discussed by the researchers. The coded
transcripts are then analysed to identify returning topics of which helping behaviour is
one. We investigated this topic in more detail by using three different levels of abstrac-
tion:
1) primary (maternity care assistant, community midwife), secondary care (obstetric
nurse, clinical midwife/obstetrician, paediatrician) and management
2) profession (maternity care assistant, community midwife, obstetric nurse, clinical
midwife/obstetrician, paediatrician, manager)
3) professional
The answers from obstetricians and paediatricians are pooled and analysed as doc-
tors. On the first level we calculated the number of helpful colleagues per primary care,
secondary care and management. On the level of the professions we calculated the
number of helpful colleagues per profession.
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Social Network Analysis is used to graph the helping network and to quantitatively
measure the degree centrality of the professionals in the helping network. Social Net-
work Analysis 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) (35). Degree centrality is the number of
other professionals to which an professional is connected (36). Degree centrality can be
divided into out-degree and in-degree centrality. The out degree is the number of ties
initiated by the node (37) and was in this study always five for the respondents, since
each respondent mentioned the five most helpful individuals in and around the birth
centre. Therefore, we only focussed on the in-degree centrality, which is the number of
ties received by the node (37). We calculated the in-degree per professional. We used
Microsoft Excel software for data-management and UCINET 6 (37) for social network
analysis. Findings of the study were discussed with professionals of the birth centres
during a member check meeting.

FINDINGS

Primary and secondary care level

Table 3 shows that 27% of the primary maternity care professionals mentioned a col-
league from secondary care as helpful and 45% of the secondary maternity care profes-
sionals mentioned a colleague from primary care as helpful. Mixed ideas about helping
behaviour on the work floor were found between a manager and a maternity care pro-
fessional. A manager said: “When it is busy in the birth centre [primary care] an obstetric
nurse or clinical midwife from the hospital [secondary care] goes to the birth centre to help.
On the other hand, the maternity care assistant and community midwife go to the hospital
to help when it is busy there. That is something we strive for” While a community midwife
mentioned: “Some nurses from the hospital [secondary care] do not help in the birth centre
[primary care] when it is busy, but on the other hand some community midwives do not go
to the hospital as well”. Maternity care professionals from primary and secondary care
equally mentioned the manager as being helpful.

Maternity care assistants mainly mentioned colleagues within primary care (67%) as
being helpful. A maternity care assistant said: “/ love to work in a team of maternity care
assistants. Here in the birth centre we help each other, much better than working on my
own in a home-setting.” However, during observations professional jealously between
primary and secondary care was observed. A maternity care assistant said: “Profession-
als of the secondary care often walk around with a grumpy head. The nurses [secondary
care] say that the birth centre will not be successful, it will end. They say that they will be
fired because we are here”. Community midwives mentioned most often colleagues from
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primary care (49%) as being helpful, followed with a marginal difference by colleagues
from secondary care (38%). A community midwife mentioned the short distance from
the birth centre to the hospital as a great advantage to ask for help. She said: “Because
| often see the obstetrician, | ask a lot easier for help, just for consultation for example” We
observe a similar pattern for the doctors meaning that doctors mentioned colleagues
form primary care as helpful (49%), while doctors belong to secondary care. An obstetri-
cian said: “It is nice that all midwifery practices and maternity care organizations [primary
care] of this region are united in the birth centre, we [secondary care] are able to find them
much easier now and that improves the collaboration’”.

Table 3: Helping behaviour in primary and secondary care and management in seven birth centres
(five most helpful colleagues per professional)

Named as helpful a colleague from

Primary care Secondary care Management Total
N % N % N % N %
Primary care (n=61x5) 180 59 83 27 42 14 305 100
Secondary care (n=13x5) 32 45 22 34 11 17 65 100
Maternity care assistants (n=33x5) 111 67 30 18 24 15 165 100
Community midwives (n=28x5) 69 49 53 38 18 13 140 100
Doctors (n=13x5) 32 49 22 34 11 17 65 100

Profession level

Table 4 shows that maternity care assistants mainly identify colleagues from their own
profession (44%) and community midwives (24%) as being helpful. During observations
it appeared that asking someone outside the own profession for help is sometimes dif-
ficult. A maternity care assistant said: “/ asked community midwife X for help, but she just
made a joke that | did not know it. | will not ask her for help anymore”. However, it might
also depend on the attitude of the help giver. Another maternity care assistant who does
not understand the medical information from the hospital asked a community midwife
“It is a little silly, but can you explain this?”. The community midwife replied “Asking some-
thing is never silly” 1t is more often observed that maternity care assistants did not want
to seem ‘stupid’ by asking something. A maternity care assistant asked the first author
during the observations: “Do you know what abstinence is, the nurse was talking about it,
but I did not want to look foolish and say that | not know what it is”

Community midwives mentioned both maternity care assistants (31%) and clinical
midwives/obstetricians (31%) as being helpful whereas doctors mainly mentioned com-
munity midwives (46%) as being helpful. A community midwife indicated that helping
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behaviour was used to be different, when the birth centre did not exist yet. She said: “If
wanted to consult an obstetrician at night | rang the doorman first to ask which obstetrician
was in charge. Then | knew if | could call the obstetrician and ask for help or that | would be
snubbed” The position of the clinical midwives was often topic of conversation during
the observations. Several community midwives emphasised that the clinical midwives
working in the hospital do not have a higher degree or better knowledge than the
community midwives do. A community midwife said: “Is it not strange that community
midwife X suddenly went to work in the hospital as a clinical midwife. She has the same
knowledge as we have, but she is now allowed to do much more. All supposed under the
responsibility of the obstetrician, although he is never there.”

All professions equally mentioned (around 15%) the management as being helpful. A
community midwife said: “The manager of our birth centre is doing so well, she is involved
with everyone; from the clients to the professionals, including the cleaners. She also plays an
important role in the collaboration with the hospital.”

Table 4: The helping behaviour by profession in seven birth centres
(five most helpful colleagues per professional)

Named as helpful a

Maternity Community Nurse Clinical Paedia- Manager Total
care midwife midwife/ trician
assistant obstetrician

N % N % N % N % N % N % N %

Maternity care 72 44 39 24 14 8 11 7 5 3 24 14 165 100
assistants (n=33x5)
Community 44 31 25 18 4 3 44 31 5 4 18 13 140 100
midwives (n=28x5)
Doctors (n=13x5) 2 3 30 46 4 6 18 28 0 0 11 17 65 100

Professional level

In figure 1, the circles in the seven graphs of helping networks represent professionals
and the x-axis shows the times a professional is named as helpful. The y-axis shows the
profession of the individual. Every individual within the professions is labelled with a
different character. The lines signify the helping connection: a one-way arrow points
toward a person named as a helper and a square dotted line with a two-way arrow indi-
cates that the people named each other as helpers. Looking at the seven networks,
we observe that in six of the seven networks a manager (case A, B, C and G) or an ob-
stetric professional with management tasks (case D and E) has the highest in-degree
centrality. In other words, these individuals are most commonly named as helper. Only
in birth centre F this seems not be the case. Other individuals with a high in-degree (e.g.
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obstetrician in case B and F and community midwife in case D) are often concerned with
collaboration agreements or involved with the establishment of the birth centre. In all
network, community midwives make the connection between maternity care assistants
and secondary care professionals.

DISCUSSION

In this paper, we used a multiple case study approach to provide quantitative and
qualitative insights in helping behaviour in seven Dutch birth centres. Overall the results
show some strained relations, but primary care professionals working in a birth centre
do name secondary care professionals as helpful and vice versa. The maternity care
professionals often mentioned to receive help from a professional belonging to another
group.The birth centre is seen as a benefit, as a place where maternity care professionals
from different backgrounds can meet each other and improve maternity care which is
an important goal of the birth centres. A request for help to another profession was
experienced as difficult. A reduction of the self-image and self-esteem were mentioned
as the main reason for not asking for help. The central individuals in the seven networks
are often the managers and the maternity care professionals with management tasks.
Other individuals with a central position in the network are often concerned with col-
laboration agreements or are involved with the establishment of the birth centre.
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Strengths and limitations

To the best of our knowledge this is the first study that quantitative and qualitative
provides insight in helping behaviour in inter-organizational care settings. Previous
studies on this theme focused often only on quantitative outcomes like the centrality
and density of a network (e.g. (38-41)) and such studies have never been carried out
within birth centres. Although the validity of the data increased, because our observa-
tions were in the natural setting of the respondents (42), all observations were assessed
by a single researcher. This may have led to observer bias and can limit the study’s in-
ternal validity. This study is by definition based on a non-complete network. We did not
include all maternity care professionals working around birth centres. Since obstetric
nurses and clinical midwives work on more distance from the birth centre and are not
responsible for the care given in birth centres, it was not relevant that they completed
the questionnaire and only maternity care professionals who are common in the birth
centre were requested. Besides, the obstetric nurses and clinical midwives are part of
our study when they were named as helpful.

Interpreting the results

Our results show that the maternity care professionals receive help from colleagues with
another profession and even from other echelons. Although literature (4, 19, 43) and
our own observations show that there are tensions between different professions (e.g.
maternity care assistants and nurses) it does not result in avoiding to ask help from other
professions. Community midwives were often mentioned as being helpful, both by ma-
ternity care assistants and doctors (obstetricians/paediatricians). This is an important
finding since community midwives take primary professional responsibility for care in
birth centres and the other professions are dependent on them.

Birth centres, like other health care settings, consist of different maternity care pro-
fessionals, with different expertise and status differences (44, 45). Research shows that
these are important determinants of the help giver for the likelihood that a help seeker
will ask for help (14, 18). It is evident that help seekers search for individuals who possess
the knowledge and expertise that contribute to the solution of the problem. Experts
have this knowledge and sharing it with the knowledge seeker promotes learning and is
beneficial for the organization. However, asking an expert for help is not so easy because
experts are expected to have little time (14). Our study shows that managers have a
central position in the helping network and are by definition not the ones with the most
expertise, but are accessible and trusted which is also important in the quest for help
(8, 14). This may be precisely the point at which birth centres contribute to helping be-
havior. Community midwives, normally working in small offices in a community setting,
and maternity care assistants are united in an organization (birth centre), often close to
a hospital which may increase their accessibility. Thereby, trust increases by habituation
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and habituation can occur more when you see each other (46), for example in a birth
centre. Future research may focus on the comparison of helping behavior networks in
birth centres and in usual care settings (home and hospital).

Implications for practice

Many kinds of organizations with more helping behaviour have better performances:
lower employee turnovers, greater customer satisfaction, and they are more profitable
(8). Truly helping behaviour in maternity care, in and outside the Netherlands, fuels the
best performance. Birth centres are such places where this helping behaviour takes
place.

There is an ongoing trend towards self-managing teams in birth centres, where a
manager’s function disappears. Based on this study, which shows that managers play a
central role in the helping network, it must be questioned whether this trend is a right
one. The managers, as central individuals, are important for a well-functioning helping
network in birth centres. This should be taken into account in the development of birth
centres.

Even though this study is carried out within the Dutch maternity care, the findings
can contribute internationally to the broader themes of helping behaviour, collabora-
tion, and the effect of birth centres in countries like the United Kingdom and the United
States and other inter-organizational care settings.

CONCLUSIONS

Despite many publications in recent years about the poor collaboration within the Dutch
maternity care, this research shows that maternity care professionals in birth centres
certainly get help from outside their own group. The presence of this helping behaviour
of everyone involved in the birth centres diminished the traditional boundaries and
increases collaboration.
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ABSTRACT

Objectives: To compare the optimality index of planned birth in a birth centre to
planned birth in a hospital and planned home birth for low-risk term pregnant women
who start labour under the responsibility of a community midwife.

Design: Prospective cohort study.

Setting: Low-risk pregnant women under care of a community midwife and living in a
region with one of the 21 participating Dutch birth centres or in a region with the pos-
sibility for midwife-led hospital birth. Home birth was commonly available in all regions
included in the study.

Participants: 3455 low-risk term pregnant women (1686 nulliparous and 1769 mul-
tiparous) who gave birth between 1** July 2013 and 31 December 2013: 1668 planned
birth centre births, 701 planned midwife-led hospital births and 1086 planned home
births.

Main outcome measurements: The Optimality Index-NL2015, a tool to measure ‘maxi-
mum outcome with minimal intervention), was assessed by planned place of birth being
a birth centre, a hospital setting or at home. Also a composite maternal and perinatal
adverse outcome score was calculated for the different planned places of birth.

Results: There were no differences in Optimality Index-NL2015 for pregnant women
who planned to give birth in a birth centre compared to women who planned to give
birth in a hospital. Although effect sizes were small, women who planned to give birth at
home had a higher Optimality Index-NL2015 than women who planned to give birth in
a birth centre. The differences were larger for multiparous than for nulliparous women.

Conclusion: The Optimality Index-NL2015 for women with planned birth centre births
was comparable to planned midwife-led hospital births. Women with planned home
births had a higher Optimality Index-NL2015, i.e. a higher sum score of evidence based
items with an optimal value, than women with planned birth centre births.



Differences in optimality index

INTRODUCTION

In the Netherlands, low-risk pregnant women who start labour at or after 37 weeks ges-
tation and are under care of a community midwife can choose whether they want to give
birth at home, in a primary care level midwife-led birth centre or in the hospital. Most
Dutch community midwives work in group practices with other midwives in their own
premises. They are autonomous in their actions and decisions during prenatal, natal and
postnatal care (1). When a complication occurs or medical assistance for pharmacologic
pain relief is requested, the woman will be referred to a secondary care obstetric hospital
unit. Depending on the reason for referral, either the obstetrician or the neonatologist
takes over responsibility of care from the community midwife. Reasons for referral are
defined in the so called List of Obstetric Indications. This is a multidisciplinary guideline
in which all professionals involved in perinatal care have reached agreement on the
indications for consultation and referral during labour and birth (2).

For low-risk women who are planning to give birth out of home there are two options
i.e.in a birth centre or in a hospital setting (3). Birth centres are a relatively new develop-
ment in most Dutch regions and the number of birth centres has increased in recent
years (4,5). Recently a Dutch birth centre was defined as:“a midwifery-managed location
that offers care to low-risk women during labour and birth. They have a homelike envi-
ronment and provide facilities to support physiological birth. Community midwives take
primary professional responsibility for care. In case of referral the obstetric caregiver
takes over the professional responsibility of care”(5). Birth centres can be freestanding
(outside the hospital), alongside (in the hospital but not in the obstetric unit) or on-site
of the hospital (within the obstetric unit). The other option for low-risk women is to give
birth in a conventional labour setting in a hospital room under care of a community
midwife (midwife-led hospital birth). These rooms are often located in the obstetric unit
and differ from the rooms in the birth centre: at this location the community midwife
does not participate in the organization of the location, protocols and birth environ-
ment. And although the community midwife is the one responsible for the care during
labour and birth, this room is otherwise managed by obstetricians. In case of referral,
the secondary care giver will enter the birthing room and takes over the professional
responsibility from the community midwife.

Although a woman is free to choose her preferred planned place of birth, in some
occasions not all birth locations are available within her close neighbourhood, so some
women have a birth centre in their neighbourhood, some a hospital and some both. In
September 2013 there were 23 birth centres and 70 conventional hospital labour set-
tings in the Netherlands (5). It is unknown what percentage of women planned birth in
a birth centre or in conventional hospital labour setting, because birth centres were not
yet as such identified nor included in the standard perinatal registration.
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In the Netherlands, no research on the perinatal outcomes of planned birth centre
births has been undertaken before. In other countries, studies on birth centre care have
shown that low-risk women who planned to give birth in a birth centre experienced
fewer interventions compared to women who planned birth in a conventional labour
setting in a hospital. This included fewer intrapartum caesarean sections and lower
use of obstetric analgesia and augmentation of labour (6-10). The Birthplace study in
England showed that adverse perinatal outcomes (intrapartum stillbirth, early neonatal
death, neonatal encephalopathy, meconium aspiration syndrome, and specified birth
related injuries including brachial plexus injury) were not significantly different for low-
risk nulliparous women who planned birth in freestanding midwifery units and along-
side midwifery units compared with planned birth in an obstetric unit. For multiparous
women, birth in freestanding and alongside midwifery units significantly and substan-
tially reduced the odds of experiencing an unplanned caesarean section, instrumental
birth or episiotomy. No significant differences in adverse perinatal outcomes were found
between planned home births or midwifery unit births and planned births in obstetric
units for multiparous women (8). Earlier research on the effect of planned place of birth
in the Netherlands focused on the evaluation of planned birth in a conventional labour
setting in a hospital and planned home birth (11,12). The national effect of planned birth
in a birth centre in the Netherlands is still unknown.

In 2009 a ministerial steering committee published a report that recommended
‘among other things’ an investigation of the use of birth centres to improve perinatal
outcomes. This was based on an assumption that birth centres might provide a higher
quality of care because they offer a better opportunity for more integrated care (13,14).
The essence of integrated care is a continuum of care for service users, crossing the
boundaries of public health, primary, secondary, and tertiary care (15-17). The increase
in the number of birth centres and its unknown effect in the Dutch maternity care sys-
tem, as well as the assumption that birth centres might offer more integrated care led in
2013 to a nationwide study: the Dutch Birth Centre Study (DBC study). Aim of that study
was to evaluate birth centre care by investigating perinatal outcomes, experiences of
clients and caregivers as well as economic outcomes (18). The aim of the present study,
part of the DBC study, is to assess the differences in Optimality Index-NL2015 between a
planned birth in a birth centre compared to planned birth in a hospital and at home for
low-risk term women who start labour under the care of a community midwife. In ad-
dition, differences in the outcomes of a planned birth in different types of birth centres
based on location and level of integration were studied.
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METHODS

A prospective cohort study was designed to compare the Optimality Index-NL2015
of planned birth in a birth centre compared to planned midwife-led hospital birth or
planned home birth. Design and planning of the study were presented to the Medical
Ethics Committee of the University Medical Centre Utrecht. They confirmed that this
study agrees with Dutch legal regulations for the methods used. Because of this further
formal ethical approval of this study was not required (19).

Setting and participants

Within the study period 1 July 2013 to 31 December 2013 community midwives were
asked to record data for each birth that started under their care regardless of the planned
place of birth. Recruitment of the midwives was done by three researchers (MHe, MHi
and IB) two of whom are community midwives (one practising). In September 2013 there
were 23 birth centres in the Netherlands according to the definition above (5). Condition
for participation in this study was that the birth centre was in service for more than half
a year before the start of the study period, leading to the exclusion of two birth centres.
A minimum of three midwifery practices working in the area of each birth centre in
the Netherlands were randomly recruited to collect data for a minimum period of three
months. After the midwifery practice agreed on participation, the number of expected
births for the next three months was asked to calculate the number of expected planned
birth centre births. If after the recruitment of three practices this was expected to be
too low, a fourth or even fifth midwifery practice was approached to participate in the
study. Midwifery practices in areas where there was the possibility for midwifery led
hospital birth were randomly recruited based on their geographical location and level of
urbanization to collect data from planned midwife-led hospital births. Some midwifery
practices had both options for an out-of-home birth as option for planned place of birth.
Planned birth at home was an option for women in all participating midwifery practices.
In total, data were obtained by 110 midwifery practices (127 were approached). In our
study 21 birth centres out of the 23 birth centres that were present in the Netherlands
at that time participated as well as 46 hospital locations where midwife-led birth was
possible.

Birth centres can be distinguished based on their location in relation to the obstetric
unit and based on their level of integration of care. Based on location there were three
types i.e. 1) freestanding (not on hospital grounds), 2) alongside (separate from an ob-
stetric unit but in a hospital or on hospital grounds) or 3) on-site (within an obstetric unit
of a hospital). In case of referral, physical transfer to secondary care is needed for the
freestanding and alongside birth centres (resp. by car or ambulance, or by wheelchair
or bed). In case a referral is needed at the on-site birth centre, the secondary caregiver
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enters the birthing room of the birth centre. In the Netherlands in September 2013 there
were three freestanding birth centres, fourteen alongside and six on-site birth centres
(5).

Boesveld et al classified birth centres into different types with distinctive character-
istics. This classification was done according to their integration profile of maternity
care:1) mono-disciplinary-oriented birth centres (MOBC). MOBCs are more focused on
being a facility to give birth in than on improving collaboration between maternity care
providers or realizing integration of care. The MOBCs are mainly owned by primary-care
organisations. 2) Multi-disciplinary-oriented birth centres (MUBC). MUBCs can be regarded
as facilities to give birth in with a focus on integrated (birth) care. They have governance
structures consisting of both primary and secondary care organisations. The disciplines
involved have formulated a joint vision on birth care. The community midwife is still the
person who is responsible for the care of low-risk pregnant women.3) Birth centres with a
mixed profile (MIBC). MIBCs are a mixed group. They differ more from each other in their
organisation than birth centres in the other groups. Compared to MUBCs these centres
had higher scores on clinical integration (the coordination of person-focused care in a
single process across time, place and discipline) and lower scores on the other dimen-
sions (professional, organisational, system, functional and normative integration). In
September 2013 there were ten MOBCs, six MUBCs and seven MIBCs in the Netherlands
(13).

Data collection

In the Netherlands individual baseline and perinatal outcome data are electronically
collected in one national database: The Netherlands Perinatal Registry (Perined) (20). To
collect additional and more detailed data about process indicators and outcomes a case
report form (CRF) was developed for this study (18). For each pregnancy, the obtained
data of the CRF were linked to data from the Netherlands Perinatal Registry by means
of unique anonymous identifiers for the client and midwifery practice. Linkage between
these data was obtained at the office of Perined and the key with unique identifiers
stayed there at that location, as it was proposed in the design of this study and ac-
cepted by the ethics committee. If linkage was not completed because of lacking data
in Netherlands Perinatal Registry the missing information was manually obtained from
the client record in the midwifery practice and linked. Cases in which linkage between
data from the CRF and data from the Netherlands Perinatal Registry was not established,
were excluded. Processes and outcomes were considered as non-existing if there was no
registration of them in the Netherlands Perinatal Registry.

Data were collected for all term (>= 37 weeks gestational age) women at the start
of labour under care of a community midwife, regardless their planned place of birth.
Excluded were women with a medium-risk situation (D-indications according to the List
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of Obstetric Indications, i.e. an obstetric history of postpartum heamorrhage or manual
removal of the placenta (2). Also women with no specific choice for planned place of
birth at the onset of labour were excluded.

Our primary main outcome measure was the Optimality Index-NL2015(0OI-NL2015),
a tool to measure ‘maximum outcome with minimal intervention’(21). It emphasizes
that in general childbirth is a normal physiologic process with high numbers of optimal
processes and outcomes rather than a pathological process of disease. The OI-NL2015
is specifically useful to measure quality of obstetric care for women with low-risk
pregnancies in which cases adverse perinatal outcomes are rare (22). The adoption of
the ‘optimality concept’ avoids the problem of defining what is normal or abnormal in
obstetrical care, and it shifts the focus from rare adverse events, i.e. perinatal mortality,
to evidence-based optimal events. The optimality index is designed to yield a summary
score reflective of processes of care and clinical outcomes in relation to the background
risk (21,23,24). The OI-NL2015 has 31 items distributed over three clinical perinatal
domains: intrapartum, postpartum and neonatal; each item meeting the criteria for
optimality is scored “1” It includes conditions (e.g. preeclampsia) and interventions (e.g.
amniotomy, episiotomy, referral and epidural analgesia). Its reliability is demonstrated in
earlier research (21). The OI-NL2015 is based on items that were included in the national
perinatal database. The former version of a Dutch optimality index included a perinatal
background index to adjust for differences in maternal background (22). Because almost
none of these items are included in the national perinatal database the new version of
the optimality index has to be adjusted, after calculating the sum score, for ethnicity,
maternal age, social economic status and urbanization level (21).

Our secondary outcome measure was a description of a maternal and perinatal com-
posite adverse outcome score (CAO). Adverse maternal and neonatal outcomes were
used to assess the effect of a planned birth in a birth centre compared to alternative
settings on adverse outcomes. The CAO is a percentage based on the presence of at least
one of the following adverse outcomes: maternal death (within 42 days of giving birth),
third or fourth degree of perineal tear, postpartum haemorrhage (>1000 mlin 24 hours),
stillbirth diagnosed after presentation in labour, early neonatal death (<7 days), Apgar
score <7 after 5 min and admission to a neonatal unit within 48 hours after birth (25).

Data analysis

To determine whether there was a difference in optimality index between subgroups
the sum scores of the 31 items of the OI-NL2015 were analysed. Both outcome measures
were adjusted for background variables (maternal age (mean), social economic status
(SES) (high/medium/low), urbanization (<500 addresses per km?/500-< 1500 addresses
per km?*/=1500 addresses per km?) and ethnicity (Dutch/non-Dutch)) because other
studies have shown that they may vary among women with different planned places of
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birth and not all birth locations were available within a women’s close neighbourhood
(21,26). Urbanization and SES were based on the characteristics of the four digital postal
code area in which the participants live (level of income, educational level, position in
the labour market) (27). Because of the large differences in interventions and outcomes
between nulliparous and multiparous women, analyses were performed separately (28).

To answer the research question, planned place of birth in a birth centre (reference
group) was compared with planned place of birth in a hospital and home. To find out if
location or level of integration of a birth centre would affect the outcome, we performed
subgroup analyses between the different types of birth centres based on location and
on integration level. Planned place of birth in an alongside birth centre (reference
group) was compared to planned place of birth in a freestanding and an on-site birth
centre (5). Planned place of birth in a multi-disciplinary-oriented birth centre (MUBC;
reference group) was compared to planned place of birth in mono-disciplinary-oriented
birth centres (MOBC) and with birth centres with a mixed integration profile (MIBC) (13).
The sample size for this study was calculated to detect differences between the different
types of birth centres on the OI-NL2015. A sample size of nine birth centres per level of
integration with 66 women per centre would achieve 80% power to detect an effect size
of 0.2 (ICC=0.005, alpha=0.05) for the OI-NL2015 between the three levels of integration
(11). Midwifery practises working with all eligible birth centres were asked to participate
in this study to avoid clustering of birth centres. Based on this assumption, the power
of this study would be enough to detect differences for our primary outcome measure-
ment. All analyses were performed according to the intention-to-treat principle: data for
women were analysed as belonging to the group of planned place of birth in which they
were originally included.

Chi-square tests were conducted within the nulliparous and multiparous group to
compare the general characteristics and frequencies of optimality between planned
places of birth (19). Logistic regression analyses were performed to adjust the frequen-
cies of optimality and composite adverse outcome score for the general characteristics
(maternal background, social economic status and urbanization). Linear regression
analyses were performed within the nulliparous and multiparous group to compare
maternal age and the optimality index between all different planned places of birth.
Effect sizes (Cohen’s d) were calculated to examine the magnitude of the differences
in OI-NL2015 between groups. It was interpreted as proposed by Cohen: small (0.2),
medium (0.5) and large (0.8) (29).

Although we only performed statistical tests to answer the research questions, mul-
tiple test were performed. To take this into account, it was decided to show three levels
of significance (p-values: <0.05, <0.005, <0.001) for correct interpretation of the results.

All analyses were performed in the Statistical Package for Social Sciences (SPSS) ver-
sion 22.0 (SPSS Inc., Chicago, IL, USA).
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Women'’s involvement

Representatives of pregnant women, organized in ‘het Ouderschap’ took place in the
Advisory committee of the Dutch Birth Centre Study to advise on the set up, planning
and interpretation of the results.

Women were involved by asking for their experiences at another study that was also
part of the Dutch Birth Centre Study (30). We are planning to disseminate the results of
this study by means of infographics for use in the midwifery practices as a tool to inform
women and their partners on the effect of planned place of birth. Results of this study
will also be presented to midwives in structured peer reviewed group sessions where
the topic planned place of birth will be critically appraised.

RESULTS

After applying our exclusion criteria 3455 women were included in the study as shown
in Figure 1: 1668 planned birth centre births, 701 planned hospital births and 1086
planned home births.

Table 1 shows the characteristics of the study population by planned place of birth.
Nulliparous women who planned birth in a birth centre lived in more densely populated
areas compared to nulliparous women who planned birth in a hospital (respectively
45.0% and 30.8%; p<0.05). Compared to women with a planned home birth, women
with a planned birth centre birth were more often non-Dutch of origin, had a lower
social economic status and lived in more densely populated areas.

Individual items of the Optimality Index-NL2015

Planned place of birth in a birth centre compared to alternative places

The frequency of optimality for the items of the Optimality Index-NL2015 are listed in
Table 2 for the different planned places of birth. Interventions as epidural analgesia and
episiotomy were less common in multiparous women confirming the need to consider
these women separately. For 31.8% nulliparous and 64.4% multiparous women who
planned birth in a birth centre, the final place of birth was the same as the planned place
of birth. Of the women who planned a midwife-led hospital or a home birth respectively
40.2% and 45.6% of nulliparous women and respectively 59.5% and 84.6% of the mul-
tiparous women succeeded in this intention.

For nulliparous women the individual items of the OI-NL2015 demonstrated a few dif-
ferences between planned place of birth in a birth centre and in a hospital i.e.'no referral
during labour or within 2 hours postpartum’and ‘no use of oxytocin for augmentation
of labour’.
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The Netherlands Perinatal
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Figure 1: Flow diagram of study selection for inclusion
A D-indications according to the List of Obstetric indications: due to medium risk situation birth on obstetric unit

For multiparous women there were no differences in the proportion of any of the
items of the OI-NL2015 between women who planned birth in a birth centre compared
to women who planned to give birth in a hospital.

Higher proportions of optimal items were found for women who planned to give birth
at home than for those who planned birth in a birth centre on the items ‘no referral
during labour or within 2 hours postpartum; ‘no use of oxytocin for augmentation of
labour, ‘no injectable medication for pain relief during first or second stage of labour’
and ‘no epidural analgesia for labour and/or birth’
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Location of birth centre in relation to the obstetric unit

The final place of birth was less often in the planned place of birth for women who
planned birth in an alongside birth centre (reference group) compared to women who
planned birth in a freestanding birth centre (nulliparous: alongside 30.6%, freestand-
ing 69.7%; multiparous: alongside 62.0%, freestanding 81.3%). Multiparous women
who planned birth in an on-site birth centre were also more likely to give birth at their
planned place (71.6%) compared to the reference group (62.0%).

For nulliparous women who planned to give birth in an alongside birth centre 'no
referral’ occurred less often (29.3%) compared to nulliparous women who planned to
give birth in a freestanding birth centre (57.6%). For multiparous women with planned
birth in an alongside birth centre ‘no referral’ was less common (66.2%) compared to
planned births in a freestanding birth centre (87.5%).

‘No amniotomy’ and ‘no episiotomy’ occurred more often in women who planned to
give birth in an on-site birth centre compared to women who planned to give birth in
an alongside birth centre (‘no amniotomy’: nulliparous: on-site 64.3%, alongside 49.9%;
multiparous: on-site 54.6%, alongside 35.0% ; ‘No episiotomy’: nulliparous: on-site
69.6%, alongside 57.7%; multiparous: on-site 92.8%, alongside 87.5%). In the compari-
son between these two locations the item ‘'no manual placental removal’ occurred more
often for the women who planned to give birth in an alongside birth centre (nulliparous:
alongside 97.7%, on-site 94.7%; multiparous: alongside 99.0%, on-site 96.9%).

No other differences were seen between the different planned locations of birth
centres in relation to the obstetric unit on the items of the OI-NL2015.

Integration profiles of the birth centre

‘No urgent referral’ was more likely for nulliparous women who planned birth in MUBCs
(the multi-disciplinary oriented group) (95.9%) compared to MIBCs (the mixed group)
(90.9%). Also ‘blood loss < 1000 ml’ was less likely for women planning birth in MIBCs
(87.4%) compared to those planning birth in the other birth centres. (MOBCs 94.4% (the
monodisciplinary oriented group) and MUBCs 96.3%)).’Apgar score >= 9 after 5 minutes’
was less likely in MUBCs (91.8%) compared to MOBCs (95.6%) for nulliparous women.

A higher proportion of women with planned birth in a birth centre within the group
of multi-disciplinary oriented birth centres had ‘no amniotomy’ compared to women
with planned birth in a mono-disciplinary oriented birth centre or a birth centre from
the mixed group (nulliparous: MUBCs 63.9%, MOBCs 50.2% MIBCs 47.5%; multiparous:
MUBCs 53.7%, MOBCs 34.2% MIBCs 38.4%).

Optimality Index-NL2015

Multiparous women had a higher mean sum score (28.3) (a more favourable outcome)
on the OI-NL2015 than nulliparous women (26.0).



Differences in optimality index

Birth centre compared to alternative places

As shown in Table 3a, nulliparous women who planned birth in a birth centre had a lower
mean score on the OI-NL2015 (25.8) compared to nulliparous women who planned birth
in a hospital (26.0, p< 0.05). The effect size of this difference was 0.07 (non-trivial). There
was no significant difference between multiparous women who planned birth in a birth
centre or in a hospital. Both nulliparous and multiparous women who planned birth in
a birth centre had lower scores on the OI-NL2015 compared to women with the same
parity that planned birth home (nulliparous: birth centre 25.8, home 26.3; p<0.005; mul-
tiparous: birth centre 28.1, home 28.8; p< 0.001). The effect size for this difference was
0.18 for nulliparous women (small) and 0.36 for multiparous women (small to medium).

Table 3a: Optimality Index-NL2015 for women with low-risk pregnancies by their planned place of birth at start
of labour

NULLIPAROUS MULTIPAROUS
Mean Mean
Planned place of birth n (SD) Adj.B(95%Ch¥ n (SD) Adj. B (95% Ch¥
25.8 28.1
Birth centre 939 (2.68) reference 729 (2.17) reference
26.0 28.0
Hospital (midwife-led) 348 (2.71) 0.40 (0.05, 0.74)* 353 (2.14) -0.05(-0.31,0.21)
26.3 0.53(0.19, 28.8 0.85(0.63,
Home 399 (2.80) 0.86)** 687 (1.70) 1.07)%**
Birth centre by location
27.4 1.69(0.75, 28.6
Free standing 33 (2.60) 2.62)** 32 (1.60) 0.75(-0.05, 1.54)
25.7 279
Alongside 699 (2.66) reference 503 (2.24) reference
25.8 28.4
On-site 207 (2.67) 0.08 (-0.35,0.52) 194 (2.03) 0.48(0.10, 0.84)*
Birth centre by integration profile
25.7 -0,29 (-0.72, 279 -0.55(-0.95,
MOBC 522 (2.67) 0.15) 401 (2.30) -0.15)**
25.7 -0.32(-0.84, 28.0
MIBC 198 (2.75) 0.20) 151 (2.08) -0.09 (-0.57,0.39)
26.0 28.5
MUBC 219 (2.64) reference 177 (1.85) reference
# = adjusted for maternal age, ethnicity, urbanization and social economic status
*p<0.05
** 1 <0.01
**% 1) < 0.001

SD = Standard Deviation
MOBC = mono-disciplinary oriented birth centre; MIBC = the mixed group of birth centres; MUBC = the multi-
disciplinary oriented birth centre
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Location of the birth centre in relation to the obstetric unit

Nulliparous women with planned place of birth in an alongside birth centre had a lower
score on the OI-NL2015 than those with planned place of birth in a freestanding birth
centre (25.7 vs. 27.4, p<0.005). The effect size of this difference was 0.64 (medium to
high). Multiparous women who planned birth in an on-site birth centre had a higher
score on the OI-NL2015 compared to those who planned birth in an alongside birth
centre (28.4 vs. 27.9, p<0.05). The effect size of this difference was 0.24 (small).

Integration profiles of the birth centre

For nulliparous no differences were found between the different types of birth centres
based on their integration profile. Multiparous women who planned birth in a MUBC
(multi-disciplinary oriented birth centre) had a higher mean score on the OI-NL2015
compared to the women who planned birth in a MOBC (mono-disciplinary oriented
birth centre (28.5 vs. 27.9, p<0.005)). The effect size of this difference was 0.28 (small).

Composite adverse outcome score

Table 3b demonstrates the frequencies of the CAO between the different planned
places of birth. Overall, an adverse perinatal outcome was rare. On average, multiparous
women had an adverse outcome less frequent than nulliparous women.

Table 3b: Composite adverse outcome score for women with low-risk pregnancies by their planned place of
birth at start of labour

NULLIPAROUS MULTIPAROUS

Planned place of birth n Mean (SD) n Mean (SD)
Birth centre 939 121 729 55
Hospital (midwife-led) 348 10.3 353 6.2
Home 399 11.8 687 4.5
Birth centre by location

Free standing 33 9.1 32 3.1
Alongside 699 11.9 503 5.6
On-site 207 13.5 194 57
Birth centre by integration profile
MOBC 522 10.7 401 5.2
MIBC 198 18.7 151 53
MUBC 219 9.6 177 6.2

SD = Standard Deviation
MOBC = mono-disciplinary oriented birth centre; MIBC = the mixed group of birth centres; MUBC = the multi-
disciplinary oriented birth centre
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DISCUSSION

Summary of main findings

Our study demonstrated that clinically, there was no relevant difference in scores on the
Optimality Index-NL2015 (OI-NL2015) for women who planned to give birth in a birth
centre compared to women who planned to give birth in a hospital. Only the difference
between planned birth centre birth and planned home birth had a small to medium
effect size: a higher score on the OI-NL2015 for women with planned home birth com-
pared to planned birth in a birth centre.

Strengths and limitations

This was the first prospective cohort study of perinatal outcomes of planned birth in a
birth centre compared to a planned birth in a hospital or at home in the Netherlands.

The OI-NL2015 focused on an evidence-based optimal approach of maternity care
instead of a focus on serious adverse outcomes. Comparing groups on OI-NL2015
may show differences in processes during labour, birth and the postpartum period.
Improvement of these processes could directly lead to less interventions potentially
leading to better perinatal care. Although the optimality index is not a commonly used
outcome measure it has been shown to be valuable over a decade in distinguishing
processes of maternity care across and within various groups (31). The second approach
for outcomes (CAO) is more commonly used and focused on serious adverse perinatal
outcomes (32,33).

Data from the Netherlands Perinatal Registry are more often used for perinatal re-
search in the Netherlands. It is unclear if not registered data in this database are not
registered because they did not happen or that they are missing. In line with other
research that uses these data we considered them as not happened. It is possible that
this assumption has led to a higher sum score of the OI-NL2015 (more optimal result)
and an underestimation of the composite adverse outcome score.

In our study there was an unexpected 8.5% missing of data from the Netherlands
Perinatal Registry. Besides a random single missing case, complete periods with data
were missing from some community midwife practices. The information on missings
was shared with Perined in order to identify the cause and make it possible to solve this
problem.

This study ensured comparability of the subgroups by adjusting for confounding
baseline characteristics. However, women'’s choice for planned place of birth often
reflects their underlying perception of pregnancy and childbirth. These differences have
not been quantified in our previous study (34,35). Although we adjusted for common
baseline characteristics, adjusting for attitude (e.g. anxiety towards birth) and lifestyle
(e.g. smoking) was not possible in the current study. The differences in outcomes may
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therefore partly be a result of these confounders instead of the differences in planned
location of birth.

We found that nulliparous women who planned birth in a freestanding birth centre
had a higher mean score on the OI-NL2015 compared to those who planned birth in
an alongside birth centre. The effect size of this difference was 0.64 (medium). Also,
almost all inclusions of women with planned place of birth in a freestanding birth centre
originated from one region in the Netherlands. This region is known for its conservative
attitude towards health care in general which may have its reflection on the perception
of care of pregnant women as well as on the professional attitude of the community
midwives working there. Therefore we want to be prudent to generalize our results
of planned births in a freestanding birth centre to the rest of the Dutch population.
Although all women who planned birth out of home are free to choose the specific loca-
tion they plan to give birth in, regional circumstances may influence their final choice
e.g. facility nearest to their home available.

The enthusiastic participation of the community midwives showed the involvement
and interest in this research. Their high participation rate reduced the selection bias on
variation in practice among community midwives. With regard to participation of the
birth centres: all eligible Dutch birth centres participated in this prospective national co-
hort study. The number of inclusions of planned births in the freestanding birth centres
were low but in line with their annually reported low numbers of births and the number
of freestanding birth centres (3) in the Netherlands.

Interpretation of the results

The difference in OI-NL2015 for women who planned birth in a birth centre compared
to home was mostly due to a lower proportions of ‘non referrals’ Referral had a direct
effect on the score of the individual items of the OI-NL2015, as referral often leads to
the start of a cascade of interventions (36). Further analyses showed that the most im-
portant reason for this difference in number of referrals was found in referrals for failure
to progress in first stage and a need for pain relief. This result was also demonstrated in
earlier research on this subject (37). In July 2014 the Dutch Minister of Health, Welfare
and Sports included the use of nitrous oxide as an alternative analgesia for use during
labour on the list of medications to be used in primary led midwifery care. Nitrous oxide
is allowed under strict requirements for ventilation of the environment and source ex-
traction (38,39). It is shown to be beneficial as analgesia during labour and can be used
in primary midwifery-led care in case all conditions for safety are fulfilled (40). Although
it is not possible to fulfil these conditions in case of home births, birth centres can be
a suitable place to offer this method for pain relief (29). Reduction of the number of
referrals to secondary care could be the result.
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Comparisons between birth centres distinguished by location or integration profile
demonstrated that in cases of a difference in the OI-NL2015, this was only a (very) small
effect size. This effect was not homogenous across the different parities and therefore
no conclusions can be made between the different types of birth centres. A significant
difference in the numbers of ‘'no amniotomy’ was found between women with planned
birth in an alongside birth centre and planned birth in an on-site birth centre. In case of
meconium stained liquor women in an alongside birth centre need to be transferred to
another room in the same hospital after referral, in contrast to women in an on-site birth
centre. As it did not contribute to more referral for meconium stained liquor, the need
for amniotomy in this group should be studied in further research.

Birth centres offer facilities that may improve the chances on physiological childbirth
like a birthing chair, a bath and continuous one to one support from a maternity care as-
sistant (5). The actual use of these facilities and the choice of birthing position depends
among other things on the perception of childbirth and the acquaintance of these
facilities by the expecting woman and her partner. Also the preferences and attitude
of the attending community midwife are factors that co-influence these choices (41).
Evidence-based information about factors that make a physiological birth more or less
likely, should be presented antenatally to all women. The effect of the different options
for planned place of birth should be included.

A clear comparison of the findings from this study to those of other birth centre stud-
ies is hard to make because the primary outcome measurement tool (OI-NL 2015) was
not used before in this type of research. Other studies often focus on the prevalence of
adverse outcomes and interventions instead of optimal outcomes (6-9). The birth place
study in England found that women who planned birth in a midwifery unit (alongside
or freestanding) had significantly fewer interventions, including substantially fewer
intrapartum caesarean sections, and more spontaneous vaginal births than women
who planned birth in an obstetric unit (6). That difference was not found in this study.
The birthplace study as well as this study showed that home birth is a good option for
low-risk women to give birth under the care of a midwife. For women who do not want
to give birth at home, birth centres are an alternative option to give birth in a homelike
environment.

Personal preferences and attitude toward defining the boundaries of physiological
birth may also play an important role in the use of facilities by the attending midwife
to support physiological birth . In general there is a considerable variation among this
(42). Offerhaus showed 2 contrasting attitudes: 1) community midwives who ‘emphasize
physiology’ focused on expectant management and tailor made decisions and 2) com-
munity midwives ‘Operating on the safe side; characterised by early anticipation on risks
and adherence to protocols, leading to higher referral rates. As this attitude influences
the whole process of care, planned place of birth is potentially co-influenced by this.
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Awareness of a community midwife’s personal attitude and monitoring personal referral
behaviour can help to maintain high quality midwifery care. Being aware of a high refer-
ral rate can stimulate community midwives to reflect critically on what circumstances
effects this rate and whether they personally can improve their care in supporting and
promoting physiological childbirth, as described in the recent Lancet series (36,43).
A birth centre, with its homelike atmosphere and facilities to promote physiological
childbirth could be a suitable place for women who do not want to give birth at home.

CONCLUSION

This study showed that birth centres are a good alternative to give birth for the increas-
ing number of women who do not want to give birth at home. Perinatal outcomes of
planned birth centre births are comparable to planned midwife-led hospital births.
Women with planned home birth had a higher OI-NL2015 compared to women with
planned births in a birth centre. The pros and cons of the different places of birth should
be clearly explained to women and their partners to make an informed choice on their
planned place of birth.
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ABSTRACT

Objectives: To estimate the cost-effectiveness of a planned birth in a birth centre
compared with alternative planned places of birth for low-risk women. In addition, a
distinction has been made between different types of locations and integration profiles
of birth centres.

Design Economic evaluation based on a prospective cohort study.

Setting: 21 Dutch birth centres, 46 hospital locations where midwife-led birth was
possible and 110 midwifery practices where home birth was possible.

Participants: 3455 low-risk women under the care of a community midwife at the start
of labour in the Netherlands within the study period 1 July 2013 - 31 December 2013.

Main outcome measures: Costs and health outcomes of birth for different planned
places of birth. Health care costs were measured from start of labour until seven days
after birth. The health outcomes were assessed by the Optimality Index-NL2015 (Ol) and
a composite adverse outcome (CAO) score.

Results: The total adjusted mean costs for births planned in a birth centre, in a hospital
and at home under the care of a community midwife were €3.327, €3.330 and €2.998
respectively. There was no difference between the score on the Ol for women who
planned to give birth in a birth centre and that of women who planned to give birth in
a hospital. Women who planned to give birth at home had better outcomes on the Ol
(higher score on the QOl).

Conclusions: We found no differences in costs and health outcomes for low-risk women
under the care of a community midwife with a planned birth in a birth centre and in a
hospital. For nulliparous and multiparous low-risk women, planned birth at home was
the most cost-effective option compared with planned birth in a birth centre.



Cost-effectiveness analysis

INTRODUCTION

The Dutch maternity care system is based on risk attribution: independent community
midwives providing care for low-risk pregnant women (primary care) and obstetricians
providing in-hospital care for high-risk women (secondary care). The risk attribution
with reasons for consultation and referral are set out in a multidisciplinary guideline: the
List of Obstetric Indications (1). Low-risk pregnant women can choose where they want
to give birth: at home, in a hospital or in a birth centre. The community midwife assists
them during natal care, pregnancy and the postpartum period. Most midwives work in
group practices in the community and they are autonomous as regards their actions and
decisions (2). If a pregnant woman'’s risk status changes during her pregnancy or labour
or she requests pharmacological pain relief, she will be referred from primary care to
secondary care.

Over the past decade fewer women planned to give birth at home. In 2004 around
48% of all low-risk births in the Netherlands were planned at home; in 2014 this num-
ber fell to 24% (3). As most low-risk women in the Netherlands are now planning to
give birth outside their home, it is necessary to offer these women a good alternative.
Birth centres are a relatively new phenomenon in the Netherlands and most of them
have been established in the last decade. Birth centres are regarded as settings where
women with low-risk pregnancies can give birth in a homelike environment, supervised
by a community midwife. When complications arise or pharmacological pain relief is
requested, referral to an obstetrician/paediatrician is needed (4-6). During birth the
community midwife is assisted by a maternity care assistant. This assistant provides care
and support for the mother and her baby for up to eight days after birth, in a birth centre
or at home.

The costs and health outcomes of the different birth settings in the Netherlands (i.e.
hospital and home) for low-risk women have been widely discussed in recent years (7-
11), especially since the national perinatal mortality rate was shown to be one of the
highest in Europe (12). The results of the studies were linked directly to the operational
set-up of the Dutch maternity care system, with it's clear segmentation of primary (com-
munity midwife-led) and secondary care (obstetrician-led) and lack of collaboration. It
is, however, assumed that birth centres provide a better quality of care when compared
to the existing system of primary and secondary care. One reason for this may be that
co-location of birth centres and obstetric units is an enabler for better collaboration (13).
At present, there is no evidence for this assumption.

A Dutch study found that the total costs associated with pregnancy, childbirth and
postpartum care are comparable for home birth and hospital birth under the care of a
community midwife (14). Evidence relating to costs and health outcomes of all Dutch
low-risk birth settings, including birth centres, is still lacking. The costs and health out-
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comes of birth-centre care have been studied internationally. In England planned birth
at home is the most cost-effective option compared with planned birth in an alongside
or freestanding midwifery unit and an obstetric unit (15). The results of other studies on
costs and health outcomes of midwifery-attended births in England, the United States
of America and Australia were comparable to the British study (16-21).

However, the outcomes of these studies cannot easily be generalised to the Neth-
erlands, since the Dutch system is different, with a relatively high rate of home births
and a low rate of medical interventions compared to other developed countries (7). We
therefore studied the costs and health outcomes of Dutch birth-centre care as part of
the Dutch Birth Centre Study, a national project evaluating the outcomes of Dutch birth
centres on aspects such as client and professional experiences, effectiveness and costs
(4). The aim of this study is to estimate the cost-effectiveness of planned birth in a birth
centre compared with alternative planned places of birth for low-risk women who start
labour under the care of a community midwife. In addition, a distinction has been made
between different types of locations and integration profiles of birth centres.

METHODS

The cohort study included 3,455 term low-risk women under the care of a community
midwife at the start of labour. The characteristics of these women, the exclusion criteria
and the analyses on the health outcomes have been reported in detail elsewhere (22).A
minimum of three midwifery practices located near a birth centre (n=23) were randomly
recruited to collect data. A condition for participation was that the birth centre had
been operating for over six months before the study period, leading to the exclusion
of two birth centres. Midwifery practices in regions where there was the possibility of a
midwifery-led hospital birth were recruited to collect data relating to planned midwife-
led hospital births. Planned birth at home was an option for women in all participating
midwifery practices. The women were recruited from 110 midwifery practices (127 were
approached) within the study period 1 July 2013 - 31 December 2013. 21 birth centres
and 46 hospital locations where midwife-led birth was possible participated in this
study (22).

The cohort study compared perinatal and maternal outcomes, according to the
intention-to-treat method, by planned place of birth: in a birth centre, in a hospital or at
home. The intention-to-treat method is used to prevent distortion in outcomes result-
ing from selective drop-out in the groups to be investigated. In maternity care research
the place of birth is a variable where selective drop-out occurs as a result of referrals
to secondary care during childbirth. By analysing the outcomes based on the planned
place of birth, the groups remain comparable (23). Separate analyses were performed



Cost-effectiveness analysis

for different types of birth centres, based on location and based on integration profile.
Three types of birth-centre locations can be distinguished: 1) freestanding from a hospi-
tal, 2) alongside an obstetric unit and 3) on-site at an obstetric unit (24).

We also distinguished three integration profiles: mono-disciplinary-oriented birth
centres (MOBC), multi-disciplinary-oriented birth centres (MUBC) and a mixed group of
birth centres (MIBC). Integrated care is increasingly encouraged in maternity care sys-
tems (25). The essence of integrated care is a continuum of care for service users, cross-
ing the boundaries of public health, primary, secondary, and tertiary care (25-27). The
focus of MOBCs is to act as a facility for giving birth rather than to improve collaboration
between care providers or to realise integration of care, and MOBCs are mainly owned
by primary-care organisations. MUBCs can be regarded as facilities for giving birth with
afocus on integrated birth care. They have governance structures consisting of both pri-
mary and secondary care organisations. The disciplines involved have formulated a joint
vision on birth care. The community midwife is still the person who takes care of low-risk
pregnant women. MIBCs are a mixed group. They differ more from each other in their
organisation than centres in the other groups. Compared with MUBCs these centres had
higher scores on clinical integration (the coordination of person-focused care in a single
process across time, place and discipline) and lower scores on the other dimensions
(professional, organisational, system, functional and normative integration) (28).

The primary clinical outcomes were measured by an Optimality Index-NL2015 (Ol) (29)
and a composite adverse outcome score (CAO) was used as a secondary outcome mea-
sure (30). The Ol is a tool used to measure ‘'maximum outcome with minimal interven-
tion; based on the principle of optimality. It contains both process and outcome items
and background characteristics are taken into account. The tool is used to compare
the extent to which different low-risk groups, with few adverse outcomes, achieve an
optimal situation. An optimal situation is a situation that every woman would wish for:
a spontaneous, uncomplicated birth after a full-term pregnancy, without interventions,
resulting in a healthy mother and baby (31-33). The tool was revised for use in Dutch
obstetric research (29). It contains 31 process and outcome items with evidence-based
criteria relating to optimality (e.g. duration of first and second stage, instrumental (vagi-
nal) birth, loss of blood during birth, referral during labour or within 2 hours postpartum
and birth weight). Each item meeting the criteria for optimality was scored as“1”. Those
considered non-optimal were scored as “0" In this way a sum score of all 31 items per
woman was calculated (31-33). In addition, the composite adverse outcome score (CAO),
a combined measure of six distinct adverse outcomes (maternal mortality within 42 days
of birth, (sub) total rupture, blood loss of more than one litre, perinatal mortality within
7 days of birth, Apgar score below 7 at 5 minutes after birth, admission to the neonatal
intensive care unit within 48 hours of birth), was used. This measure is based on the
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occurrence of at least one of these six adverse outcomes and is thereby a dichotomous
variable with the value 0 or 1 (29).

Type of economic evaluation, study perspective, and time horizon

The economic evaluation took the form of a cost-effectiveness analysis in which we esti-
mated the costs and health outcomes for a planned birth in a birth centre, in a hospital
or athome. The economic evaluation was performed from a health care perspective. The
time horizon of the economic evaluation was from the start of labour until seven days
after birth (end of maternity care period). Because of this short time frame no discount-
ing took place. Costs were in 2015 euro; cost prices from earlier years were converted to
2015 euro using the consumer price index (34).

Measurement of resource use

Volume of health care resource use was collected prospectively by the attending com-
munity midwives using a case record form which was designed to complement the data
from the Netherlands Perinatal Registry (3). The case record form included additional
process indicators and volumes such as the time of the first physical contact between
the client and the community midwife after a call at the start of labour, the planned
place of birth at the start of labour, time of arrival at the birth centre or hospital, referral
to the hospital, use of pain relief, use of transport during referral and maternity care
assistance. Information on health outcomes and the use of other medications then pain
relief was extracted from the Netherlands Perinatal Registry.

Unit cost estimation

All birth centres (n=23) were asked to send their financial details, including overheads,
materials and staff costs, and 16 birth centres sent useable information. These total costs
were divided by the total number of births and the total number of postpartum days to
calculate unit costs (35). Dutch reference prices were used for consultation costs, blood
transfusion and ambulance transport(36, 37). These reference prices include personnel
costs, material costs, costs of medical equipment and supporting departments, accom-
modation, and overhead costs. For additional costs of interventions after referral and
interventions in the third stage (delivery of the placenta) unit costs estimates were
obtained from the Dutch Healthcare Authority (NZA) (38). These costs are based on the
unit cost of an intervention in a representative selection of Dutch hospitals, weighted
by the number of this particular intervention performed in the different hospitals. Unit
costs of a birth at a hospital and maternity care assistance were also obtained from the
NZA (39). Twenty community midwives were asked about the duration of home-visits
between the start of labour and birth and the duration of consultations during and after
birth by a gynaecologist and paediatrician. Their mean estimates (respectively 50, 15



Cost-effectiveness analysis

and 12 minutes) were converted into cost prices of consultation using gross salaries. The
duration of postpartum consultations by a community midwife and the gross salaries
of community midwives were provided by the Royal Dutch Organisation of Midwives
(KNOV) (40, 41), and Dutch reference prices were used for the gross salaries of gynaeco-
logists and paediatricians. Admission costs were based on a Dutch obstetric study (42).
Medication costs were obtained from the website of the National Health Care Institute,
which calculates costs for the Dutch situation based on doses and amounts of drugs
(43). The cost of medication — which included not only the drugs but also the materials
and/or equipment needed for their administration — was based on other studies (44-
46). The values obtained as described above were used for the base case analysis (the
model with the values that are assumed most likely). Additionally, sensitivity analyses
were undertaken on variables with a great diversity in cost prices across the sources,
including: epidural, general anaesthesia, birth at hospital with referral, additional costs
after referral (spontaneous birth, vacuum extraction, forceps extraction and caesarean
section), repair of perineal tear in operating theatre and manual placenta removal. By
repeating our analysis with different cost estimates for variables with a great diversity in
cost prices among sources, the implications of uncertainty in costs were explored. These
sensitivity analyses included an analysis in which the maximum cost found in literature
was used and a bottom-up calculation (assigning a value to each of the resources used
during an intervention and summing these values) based on resource use estimates of
five hospitals (two teaching hospitals and three general hospitals), see Table 1.

Analytical methods

Total costs per birth were calculated after multiplying resource use per woman and unit
costs.

A decision rule was used for missing values that were needed to calculate the outcome
scores (Ol and CAO): not registered was considered as not happened (since some items
did not need to be filled in). Multiple imputation (20 datasets) was used to correct for
other missing data. Missing values that were imputed for the cost analysis were: am-
bulance use (missing 0.2%), place of admission of the child (missing 1.7%), duration of
admission of the child (missing 11.0%), duration of post-partum stay at the birth centre
(missing 3.7%) and maternity care assistance during birth (missing 5.0%). The variables
of the Ol, age, parity and maternal background were used as predictors. An iterative
Markov chain Monte Carlo method was used in which, for each iteration and for each
variable, the fully conditional specification method is in keeping with a univariate model
using the other variables as predictors; this then imputes missing values for the relevant
variable. Rubin’s rules were used for combining the 20 imputed datasets (49).

We estimated differences in costs using the one-way analysis of variance (ANOVA).
Although the cost data were skewed, the arithmetic mean is the informative measure for
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cost data in cost-effective analysis. Analyses other than the arithmetic mean can produce
misleading conclusions. Therefore, ANOVA is appropriate for costs where untransformed
data are concerned (50, 51). Multiple regression was used to estimate the differences
in total cost and to adjust for potential confounders including parity (nulliparous/mul-
tiparous), mean maternal age, maternal background (Dutch/non-Dutch), urbanisation
and socio-economic status (SES). Urbanisation (<500 addresses per km?/500-< 1,500
addresses per km?/=1500 addresses per km?) and SES (high/medium/low) were based
on the characteristics of the four-digit postal code area in which the participants live
(level of income, educational level, labour market situation) (52).

Non-parametric bootstrapping was used, involving 1,000 replications, to calculate
uncertainty around all cost and health outcomes estimates. The net benefit regression
framework was used to construct the cost-effectiveness acceptability curve (CEAC) com-
paring a planned birth in a hospital or at home to a planned birth in a birth centre (53).
Net benefit regression uses net benefit, defined as nb= A-effect - cost for each individual
patient as dependent variable, where A is the maximum willingness to pay for a point
improvement on the Ol. Using the regression equation nb=a+f BC+y X+& with BC the
indicator variable for a planned birth in a birth centre, e.g. BC= 1 if the planned birth was
in a birth centre and BC = 0 if the planned place of birth was in a hospital or at home
respectively, and X the potentially confounding variable (parity, maternal age, maternal
background, urbanisation and socioeconomic status) results in estimation of 8 and
its p-value, with the latter being used to construct the CEAC. The CEAC for comparing
the different types of birth centres was based on bootstrapping the adjusted costs and
health outcomes and plotting the proportion of births with the highest net benefit for
the different types of birth centres (with respect to location and integration profile) for
a range of values relating to the willingness to pay for a point improvement on the Ol.

Since it is known that parity highly influences the progress and outcomes of childbirth
(54), all analyses were repeated by parity subgroup (nulliparous vs. multiparous women).
Analyses were performed using SPSS version 21 (SPSS, Chicago, IL) and Microsoft Excel
(Microsoft, Seattle, WA) 2010 software.

RESULTS

Health outcomes

The characteristics of the participating women and the analyses of the health outcomes
are reported in detail elsewhere (22). Overall, no differences on the Ol were found in the
cohort study between a planned birth in a birth centre (nulliparous Ol=25.8 and mul-
tiparous Ol=28.1) and a planned birth in a hospital (nulliparous Ol=26.0 and multiparous
01=28.0). Women who planned to give birth at home had better outcomes (higher score
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Table 1: Unit cost (2015, €) in base case analysis, and sensitivity analysis using maximum cost prices and cost
prices resulting from bottom up calculation

Base case
analysis  Sensivity analysis

Maximum cost Bottom up

Unit in literature  calculation
Consultation Home-visit by a midwife visit 49 (47)
and medication Gynaecological consultation visit 20 (37)
during first and Oxytocin dose 0.60 (43)
second stage Epidural procedure 185 (44) 526 (38) 252
Remifentanil procedure 86 (46)
Morphine procedure  0.60 (43)
Pethidine procedure  0.62 (43)
Nalbuphine procedure  3.25 (43)
Nitrous Oxide procedure 422 (45)
General anaesthesia procedure 391 (39) 713 (39) 713
Cardiotocography procedure 151 (38)
Birth (staffing, Birth at birth centre procedure 980
overhead and Birth at birth centre with referral procedure 725
referral) and Birth at home procedure 604 (47)
intervention Birth at home with referral procedure 598 (47)
during second stage Birth at hospital procedure 1136 (39)
Birth at hospital with referral procedure  1130(39) 1130(39) 916
Additional costs after referral
sponteanous birth procedure 677 (38) 1223 (42) 209
vacuum extraction procedure 637 (38) 1445 (48) 418
forceps extraction procedure 637 (38) 1445 (48) 516
caesarean section procedure 868 (38) 2157 (48) 1403
Intervention and Blood transfusion procedure 446 (37) 578 578
consultation Oxytocin dose 0.60 (43)
during third stage Repair perineal tear procedure 15 (43)
:{:epaatirreperineal tear in operating procedure 678 (38) 1057 057
Manual removal of placenta procedure 746 (38) 746 (38) 1059
Paediatric consultation visit 16 (37)
Gynaecological consultation visit 20 (37)
Admission and Admission mother and child
transport hospital stay - ward day 398 (42)
hospital stay - medium care day 605 (42)
NICU-stay day 1679 (42)

Ambulance transport - urgent procedure 559 (37)
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Table 1: Unit cost (2015, €) in base case analysis, and sensitivity analysis using maximum cost prices and cost
prices resulting from bottom up calculation (continued)

Base case
analysis  Sensivity analysis

Maximum cost Bottom up
Unit in literature  calculation

Ambulance transport - non

procedure 270 (37)
urgent

Postpartum consultation by a

Postnatal care midwife visit 33 (47)
Birth centre stay day 372
Maternity care assistance hour 45 (39)
Maternity care assistance once 84 (39)

on the OI) on the Ol (nulliparous Ol=26.3 and multiparous Ol=28.8) compared with a
planned birth in a birth centre; the effect size is small for nulliparous and medium for
multiparous. Within the three types of birth centres based on location only the Ol score
of nulliparous women with a planned birth in a freestanding birth centre (27.4) was
better (p<0.001) compared with a planned birth in an alongside birth centre (O1=25.7).
No statistical differences in the Ol were found for the three different integration profiles,
either for nulliparous (MOBC OI=25.7, MIBC Ol=25.7 and MUBC 0I=26.0) or for multipa-
rous women (MOBC OI=27.9, MIBC Ol=28.0 and MUBC OI=28.5).

Overall, an adverse perinatal outcome was rare. No differences were found in the total
number of women with one or more adverse outcomes (CAO) between planned births
in a birth centre, in a hospital or at home (22).

Unadjusted costs in categories

The total unadjusted mean costs per low-risk woman for births planned in a birth centre
(€3.361) are almost the same as those in a hospital (€3.354) and significantly (p<0.001)
higher than those at home (€2.942). The significant difference in total costs between
a planned birth in a birth centre and a planned birth at home is mainly due to: 1) the
fact that more women with a planned birth in a birth centre received an epidural and
a cardiotocography, 2) the higher overhead costs of the birth centre itself and 3) more
mothers and children with a planned birth in a birth centre being admitted to a clinical
ward. With regard to the different types of birth centres (based on location and integra-
tion profile) there were no differences in unadjusted mean costs, see Table 2.

Adjusted total costs

The general linear model on costs showed that, after adjustment for confounders, the
costs of a planned birth in a birth centre (€3.327) remained the same as in a hospital
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(€3.330) and were significantly (p<0.001) higher than a planned birth at home (€2.998).
With regard to the different types of birth centres (based on location and integration
profile) the adjusted mean costs did not vary significantly either.

Restriction of the analyses to nulliparous women showed overall higher mean costs
per woman. The costs of a planned birth in a birth centre (€3.653) and at home (€3.397)
differed significantly (p<0.001). With regard to the different types of birth centres (based
on location and integration profile) there were no differences in adjusted mean costs.

Restriction of the analyses to multiparous women showed overall lower mean costs
per woman and significantly (p<0.001) lower costs for women with a planned place of
birth at home (€2.639), compared with a birth planned in a birth centre (€3.018). The
adjusted mean costs of a planned birth in a freestanding birth centre (€3.278) were sig-
nificantly (p<0.05) higher than in an alongside birth centre (€3.003). The adjusted mean
costs of a planned birth in a birth centre in MIBC (€2.839) were significantly (p<0.01)
lower than MUBC (€3.098), see Table 3.

Mean costs and health outcomes (Ol)

Uncertainty around costs and health outcomes (Ol) obtained by bootstrapping are plot-
ted in Figure 1a (total group) and Figure 1b (nulliparous and multiparous women).

Mean costs and health outcomes (CAO)

The total adjusted composite adverse outcome score (CAO) and the adjusted total mean
costs per woman were similar for women with a planned birth in a birth centre and in a
hospital. The CAO was also similar for women with a planned birth in a birth centre and
at home, but a planned birth at home resulted in lower costs, see Figure 2a. With regard
to the parity subgroups, multiparous women had more favourable health outcomes and
lower adjusted total mean costs than nulliparous women, see Figure 2b.
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Figure 1a and b: Mean cost (2015, €) and health outcomes (optimality index) of planned birth in a birth centre,
hospital and at home under the supervision of a community midwife
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Figure 2a and b: Mean cost (2015, €) and health outcomes (composite adverse outcome score) of planned birth
in a birth centre, hospital and at home under the supervision of a community midwife

Cost-effectiveness acceptability curves

Figure 3 shows the probability that a planned birth in a hospital or at home is cost-ef-
fective, compared with a planned birth in a birth centre, for different willingness-to-pay
values (€ 0 - € 2.000) for an improvement of one point on the OI. Regardless of the level
of willingness to pay, a planned birth at home was likely to be cost-effective compared
with a planned birth in a birth centre. A planned birth at home had more favourable
health outcomes (higher score on the Ol) and lower costs compared with a planned
birth in a birth centre. The probability that a birth planned in a hospital is cost-effective
increased with a higher willingness to pay, compared with a planned birth in a birth
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centre. A planned birth in a hospital had more favourable health outcomes (higher score
on the Ol) but also higher costs compared with a planned birth in a birth centre.

= == Hospital

* » « » Home

Probability intervention b cost-effective
compared to birth centre
o
w

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Willingness to pay (2015, €)

Figure 3: Cost-effectiveness acceptability curves, graphing the probability to be cost-effective for planned birth
at the hospital and at home compared with the birth centre, for different values of the willingness to pay for an
additional point on the optimality index

Cost-effectiveness acceptability curves - location type of birth centre

Figure 4 shows the probability that a planned birth in a particular type of birth centre
based on location is cost-effective, compared with a planned birth in the two other
location types, for different willingness-to-pay values (€ 0 - € 1.000). If the willingness
to pay for an extra point on the Ol (health benefits) is € 0, the probability that a planned
birth in an alongside birth centre is cost-effective is highest. The higher the willingness
to pay, the higher the probability that a planned birth in a freestanding birth centre is
cost-effective, compared with the two other types (alongside and on-site). A planned
birth in a freestanding birth centre had more favourable health outcomes (higher score
on the Ol), but higher costs, compared with the two other types.
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Figure 4: Cost-effectiveness acceptability curves, graphing the probability to be cost-effective for planned birth
in a freestanding, alongside and on-site birth centre, for different values of the willingness to pay for an addi-
tional point on the optimality index

Cost-effectiveness acceptability curves - integration profile of birth centre

Figure 5 shows the probability that a planned birth in a particular type of birth centre
based on integration profiles is cost-effective, compared with a planned birth in the two
other types, for different willingness-to pay-values (€ 0 - € 1,000). If the willingness to
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Figure 5: Cost-effectiveness acceptability curves, graphing the probability to be cost-effective for planned birth
in a MOBC, MIBC and MUBC, for different values of the willingness to pay for an additional point on the optimal-
ity index
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pay for an extra point on the Ol (health benefits) is € 0, the probability that a planned
birth in a MIBC is cost-effective is highest. The higher the willingness to pay, the higher
the probability that a planned birth in an MUBC is cost-effective, compared with the two
other types (MOBC and MIBC). A planned birth in an MUBC has more favourable health
outcomes (higher score on the Ol), but higher costs, compared with the two other types.

Adjusted total mean costs with varying costs prices

Finally, sensitivity analyses produced similar results as the original generalised linear
model on costs: no cost differences between planned birth in a birth centre and in a
hospital; planned birth at home had significantly (p<0.001) lower costs than planned
birth in a birth centre; and no cost differences between the different types (based on
location and integration profiles) of birth centres, see Table 4.

DISCUSSION

Summary of main findings

No differences were found in costs for birth if planned either in a birth centre or in a
hospital. The costs of a planned birth at home are significantly lower compared with
a planned birth in a birth centre. The total adjusted mean costs for births planned in
a birth centre, in a hospital and at home were €3.327, €3.330 and €2.998 respectively.
There was no difference in the score on the Ol for women who planned to give birth in
a birth centre compared with women who planned to give birth in a hospital. Women
who planned to give birth at home had better outcomes on the Ol (higher score on the
Ol). No differences were found for the CAO by planned place of birth. For nulliparous
and multiparous low-risk women, a planned birth at home was the most cost-effective
option compared with a planned birth in a birth centre.

No differences were found in the total adjusted mean costs for planned births for the
different types of birth centres (based on location and integration profiles). The respec-
tive total adjusted mean costs for a birth planned in a freestanding, alongside and on-site
birth centre were €3.469, €3.306 and €3.364. The respective total adjusted mean costs
for births planned in a birth centre were €3.342,€3.250 and €3.357, when divided by the
integration profile a) mono-disciplinary-oriented, b) mixed group of birth centres and
¢) multi-disciplinary-oriented). Within the three types of birth centres based on location
the Ol score for nulliparous women with a planned birth in a freestanding birth centre
was significantly higher compared with a planned birth in an alongside birth centre. No
big differences on the Ol were found for the three different integration profiles. The CAO
of nulliparous women with a planned birth in an MIMC was significantly more unfavour-
able than a planned birth in an MUBC.
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Strengths and weaknesses

This study is an initial attempt to expand the net benefit regression framework from two
to three treatments. In the literature on cost-effectiveness analyses only two treatments
have to date been compared using the net benefit regression approach. This study has
a high participation rate as regards midwifery practices (110 of the 127 approached)
and birth centres (21 out of 23), which reduces the chance of bias. Sensitivity analyses,
using different prices, produced similar results and conclusions to those of the original
generalised linear model on costs, in other words: the impact of systematic errors (bias)
was low.

The limited time horizon of the study meant that the registration of outcomes for
mother and child did not extend beyond one week postpartum. Perinatal events (such
as a low Apgar score) can result in associated longer-term costs, which are not covered
in this study. As serious perinatal events were rare in this low-risk group, this would not
have changed the results (22). As usual in economic evaluations we had to deal with
missing data. However, the magnitude of missing data was limited and multiple imputa-
tion (20 datasets) was used to impute the missing data.

A problem of all (Dutch) studies comparing places of birth is that women in these
places are all different. Although this is taken into account in the statistical analyses by
adjusting for SES, maternal background, parity, age and urbanisation, it is not possible
to adjust completely. For example, women who planned to give birth in a birth centre
or hospital may have a different view on childbirth and are perhaps more anxious than
women who planned to give birth at home (55-58). In addition, there may be differences
between the groups as regards lifestyle, such as smoking, and obstetric history, includ-
ing the number of miscarriages. Therefore, the minor differences found in this study may
be the result of differences between the women rather than between the settings.

Interpretation of the results

This study is part of the Dutch Birth Centre study (30). The motive for this national study
was the strong increase in the number of birth centres in the Netherlands over the last
few decades and the unknown effect on outcomes such as costs, medical outcomes and
client experiences.

We found comparable costs for a planned birth supervised by a community midwife in
a birth centre and in a hospital and significantly lower costs for a planned birth at home.
Another Dutch study found that the total costs associated with pregnancy, childbirth,
and postpartum care are comparable for home birth and hospital birth. That study
found lower costs during childbirth and postpartum care for maternity care assistance,
admission and travelling costs for the home birth group compared with the hospital
group (14). Our study showed lower costs for maternity care assistance for the birth
centre group compared with the hospital and home birth group. In line with that study
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the admission and transport costs were lower for the home birth group. The other study
was based on actual births and not, as in our study, on planned place of birth (intention
to treat) and did not include the birth centre setting. We did not include pregnancy costs
since this is not part of birth centre care in the Netherlands. Our results are in line with
a study in England where a planned birth at home is cost-effective compared with a
planned birth in alongside or freestanding midwifery units and obstetric units. However,
we did not find increased adverse perinatal outcomes for nulliparous women planning
to give birth at home (15).

One of the aims of this study is to provide objective, reliable and valid information to
support decision-making and policy-making in healthcare. As most low-risk women in
the Netherlands are now planning to give birth outside their home, it is necessary to
offer these women a good alternative. Birth centres offer a more homelike environment
and are based on the philosophy of physiological birth. To know whether birth centres
are a good alternative, policy makers, health insurers and managers want information
on the cost-effectiveness of birth centres versus alternative places of birth. We conclude
that for nulliparous and multiparous low-risk women a planned birth at home was the
most cost-effective option compared with a planned birth in a birth centre. Planned
births in birth centres have similar health outcomes and costs as hospital births for low-
risk women.
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ABSTRACT

Objective: To assess the experiences with maternity care of women who planned birth
in a birth centre and to compare them to alternative planned places of birth, by using
the responsiveness concept of the World Health Organization.

Design: This study is a cross-sectional study using the ReproQ questionnaire filled
out eight to ten weeks after birth. The primary outcome was responsiveness of birth
care. Secondary outcomes included overall grades for birth care and experiences with
the birth centre services. Regression analyses were performed to compare experiences
among the planned places of birth. The study is part of the Dutch Birth Centre Study.

Setting: The women were recruited by 82 midwifery practices in the Netherlands,
within the study period 1 August 2013 and 31 December 2013.

Participants: A total of 2162 women gave written consent to receive the questionnaire
and 1181 (54.6%) women completed the questionnaire.

Measurements and findings: Women who planned to give birth in a birth centre:

1) had similar experiences as the women who planned to give birth in a hospital receiv-
ing care of a community midwife.

2) had significantly less favourable experiences than the women who planned to give
birth at home. Differences during birth were seen on the domains dignity (OR=1.58,
95% Cl=1.09-2.27) and autonomy (OR=1.77, 95% Cl=1.25-2.51), during the postpar-
tum period on the domains social considerations (OR=1.54, 95% Cl=1.06-2.25) and
choice and continuity (OR=1.43, 95% Cl=1.00-2.03).

3) had significantly better experiences than the women who planned to give birth in
a hospital under supervision of an obstetrician. Differences during birth were seen
on the domains dignity (OR=0.51, 95% CI=0.31-0.81), autonomy (OR=0.59, 95%
Cl=0.35-1.00), confidentiality (OR=0.57, 95% Cl=0.36-0.92) and social considerations
(OR=0.47, 95% CI=0.28-0.79). During the postpartum period differences were seen
on the domains dignity (OR=0.61, 95% CI=0.38-0.98), autonomy (OR=0.52, 95%
Cl=0.31-0.85) and basic amenities (OR=0.52, 95% Cl=0.30-0.88). More than 80% of
the women who received care in a birth centre rated the facilities, the moment of
arrival/departure and the continuity in the birth centre as good.

Key conclusions and implications for practice: In the last decades, many birth centres

have been established in different countries, including the United Kingdom, Australia,

Sweden and the Netherlands. For women who do not want to give birth at home a

birth centre is a good choice: it leads to similar experiences as a planned hospital birth.

Emphasis should be placed on ways to improve autonomy and prompt attention for

women who plan to give birth in a birth centre as well as on the improvement of care in

case of a referral.
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INTRODUCTION

Traditionally, the quality of maternity care is described in terms of perinatal morbidity
and mortality outcomes. Currently, other aspects of health care, such as client experi-
ences, are important as well, also in terms of their potential to affect clinical outcomes
(1-4). The Dutch maternity care system is often set as an example to learn from, because
of its high home birth rate, its low number of obstetric interventions and a consequence,
low cost and yet high assumed health outcomes (5-9). In the Netherlands, the quality of
care experienced by women during the maternity care process in general is high (10).
The Dutch maternity care system is based on primary care provided by independent
community midwives caring for women with a‘’normal; uncomplicated, or low-risk preg-
nancy. Obstetricians provide in-hospital secondary care for women with a complicated,
or high-risk pregnancy or birth. When a complication occurs or the risk of a complication
increases substantially during pregnancy or during labour, or when pharmacological
pain relief is requested, a woman will be referred from primary to secondary care. For
women who were referred to secondary care before the 36™ week of pregnancy, their
planned place of birth will by necessity be in a hospital, under supervision of an obstetri-
cian. Low-risk women can choose where they want to give birth: in a birth centre, in hos-
pital or at home, all receiving care from a community midwife. Dutch birth centres have
been established in the last decade to accommodate the growing number of low-risk
women who do not want to give birth at home. A birth centre is a setting where women
with uncomplicated pregnancies can give birth in a home-like environment (11).
Several international studies have explored the influences of the birth settings on
the experience of women. A randomized, controlled trial in Sweden showed that low-
risk women giving birth in a birth centre expressed greater satisfaction with care than
women who gave birth in a hospital (12). A study in Australia showed that a birth centre
setting ensured that women received personalised, genuine care that transcended the
entire childbearing continuum (13). Differences in philosophy between hospital and
birth centre settings is seen as an important component of care experiences (14). It is
also known that women who have given birth in a specific birth centre were less satis-
fied than those who have given birth at home (15). In Australia, women giving birth at
home rated their midwives higher than women giving birth at a hospital, with women
giving birth in a birth centre generally scoring between the other two groups (16).
Currently we know very little of how women who planned to give birth in a birth cen-
tre experienced their care in the Netherlands. There is no study available that compares
the experiences in birth centres with other birth settings in the Netherlands. Therefore,
the aim of this study was to assess the experiences with maternity care of women who
planned birth in a birth centre and to compare them to alternative planned places of
birth, by using the responsiveness concept of the World Health Organization. The World
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Health Organization introduced the concept of responsiveness as one of the available
approaches to address service quality in an internationally comparable way (17). The
concept offers the opportunity to capture client’s experiences on eight predefined
domains. Responsiveness is defined as aspects of the way individuals are treated and
the environment in which they are treated during health system interactions (18, 19).
The concept has been applied in the Dutch maternity care a few times before (20, 21).

This research is part of the Dutch Birth Centre Study (22). This national project evalu-
ates the effect of Dutch birth centres on aspects such as client and partner experiences,
process and outcome variables, costs and professional experiences.

METHODS

Setting

The study was designed as a cross-sectional study. A minimum of three midwifery
practices working in the area of each of the 23 birth centres included in the Dutch Birth
Centre Study, were randomly recruited. This resulted in the participation of 82 midwifery
practices. During the study period from 1 August to 31 December 2013 these 82 mid-
wifery practices recruited women for participation. The midwifery practices varied in
size and were located all over the country.

Data collection

Almost all women in the Netherlands, including women who gave birth under responsi-
bility of an obstetrician, receive postpartum care from community midwives. During the
data collection period, the community midwives of the 82 practices asked the women
who received postpartum care for permission to send them a questionnaire. In this way,
data were obtained from women with different planned places of birth: in a birth centre,
in a hospital, or at home and under care of a midwife or an obstetrician. Excluded were
women who could not read or speak Dutch and women with no specific preference for
a place of birth.

A total of 2162 women gave written consent either to receive the questionnaire
through e-mail, as a hard-copy or to have an interview by phone. We explicitly tried
to include women from different backgrounds, by giving the choice of an interview by
phone. The women completed the questionnaire around eight to ten weeks after birth.
A reminder was sent two weeks later, when needed.

Questionnaire

The ReproQ is a two-part questionnaire (part 1 prenatal, part 2 postnatal) and was de-
veloped to assess the responsiveness of the maternity care system in the Netherlands by
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evaluating client experiences. Responsiveness is defined as ‘aspects of the way individu-
als are treated and the environment in which they are treated during health system in-
teractions’(21). The postnatal part of the ReproQ was used in this study and includes two
reference periods: the event of labour and birth and the subsequent postpartum week.
The questionnaire consists of the following components: 1) questions about the process
of care, including referral or emergency situations, 2) a question about the grade of
overall experience during birth and the postpartum period, 3) questions about the eight
domains of the WHO concept of responsiveness, 4) questions including experienced
health outcomes, 5) the individual ranking of the various domains of responsiveness ac-
cording to their importance and 6) the respondent’s socio-demographic characteristics.
For this study, questions about facilities (e.g. homelike environment, hotel service and
bath) and transfers (e.g. change of caregiver and change of room) were included for
women who received care in a birth centre.

The responsiveness concept is described to consist of eight domains: 1) dignity, 2)
autonomy, 3) confidentiality, 4) communication, 5) prompt attention), 6) social consid-
eration, 7) basic amenities and 8) choice and continuity. Each domain consists of several
items, see Table 1.

The questions could be answered on a four-point scale with the values: always (4), mostly
(3), sometimes (2) and never (1) (17). An average score per domain was computed this
way. The questionnaire avoids any implicit or explicit preference towards the provid-
ers or the organizational structures, leaving room to compare different organizational
structures and different levels of care (21).

Data handling

Questionnaires were excluded if more than 50% of the answers were missing in two
or more domains. The client experiences were compared according to the women’s
planned place of birth. The information was based on the place of birth as it was planned
one month before the birth, as recorded in the questionnaire. Subgroup analyses were
performed for women referred to secondary care during birth and women who were
not referred.

Data analysis

The basic characteristics of our respondents were compared with the characteristics of
all the women receiving postpartum care of a participating midwife, the reference group.
Therefore, data of all births occurring in the midwifery practices that participated in our
study between August 2013 and December 2013 were derived from the Netherlands
Perinatal Registry (PRN-foundation). This PRN-foundation is a joint effort of four profes-
sions (midwives, general practitioners, obstetricians and paediatricians) that provide
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perinatal care in the Netherlands. All these professions have their own volunteer-based
medical registries, which are linked to one combined PRN-registry (23).

Univariate analyses were carried out using the chi-square test and the Fisher’s ex-
act test for categorical factors and a one-way analysis of variance was carried out for

Table 1: /tems covered by the eight responsiveness domains

Domain Item

Dignity Respecting privacy
Treating with respect
Giving personal attention
Treating with kindness
Considering personal wishes regarding birth
Trustworthy as health professional
Autonomy Involving client in decision-making
Acceptance of treatment refusal
Involving client in decision-making on pain relief
Involving client in decision-making on setting of birth
Confidentiality Providing medical information to family members after consent
Discussing the medical situation without others hearing it
Secured provision of medical information to others
Communication Responsive to client questions
Consistency of advice across professionals
Comprehensibility of explanation
Provision of information while treated
Prompt attention Access for contact in urgent situations
Access for contact without urgency
Waiting time for service
Availability of maternity care assistance
Physical accessibility of setting
Prompt phone response of health professional
Social consideration Involvement of the partner or family in care provision
Attention for family and household
Support from partner or family
Basic amenities Comfort of setting
Hygiene of setting
Physical accessibility of places (e.g. room and bathroom)
Choice and continuity ~ Continuity of care provision when change of individual professional (same discipline)
Continuity of care provision when change professional (across disciplines)
Allowance for selecting a preferred type of health professional

Being explicit on which health professional is actual in charge
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continuous-characteristics. The mean and median grade (on a 10-point scale), including
the 25" and 75™ percentile, of the experience of overall care were calculated according
to the planned place of birth.

Logistic regression analyses were performed with the responsiveness outcomes as
dependent variables (optimal=4 and non-optimal<4) and with the planned place of
birth as independent variable. We adjusted for the basic characteristics that differed
among the groups: parity, education and ethnicity. The birth centre group was used as
reference. P values less than 0.05 (two-sided) were considered statistically significant.

Descriptive analyses were performed on the additional questions about the birth
centre services. The questions were filled out only by women who received care in a
birth centre. The analyses were performed with SPSS 21.0 (24).

Ethical considerations

The design and planning of the study were presented to the Medical Ethics Committee
of the University Medical Centre Utrecht. They confirmed that this study agrees with the
Dutch legal regulations in terms of the methods used in this study and, therefore, an
official ethical approval is not required (25). To invite the clients for participation in this
study, permission from the midwifery practices was obtained. Informative letters to the
clients were given by the midwifery practices directly. The letter clearly explained that
if a client did not want to participate, she was not obligated to do so and this would
not affect her care process. By signing the letter, clients consented either to receive the
questionnaire digitally, as a hard-copy or to have an interview by phone.

RESULTS

Study population
A total of 2162 women gave permission to receive the questionnaire; 1654 (76.5%) by
e-mail, 464 (21.5%) by post and 44 (2.0%) women wanted to be interviewed by phone.
We received 1181 completed questionnaires (including interviews by phone), with a
total response rate of 54.6%. Forty-seven questionnaires were excluded, leading to 1134
questionnaires available for the analysis: 263 with a planned birth centre birth, 350 with
a planned home birth, 262 with a planned hospital birth under care of a community
midwife and 115 with a planned hospital birth under supervision of an obstetrician.
Table 2 shows the characteristics of the participants and the reference group. No dif-
ferences were found in parity and referral during birth between the respondents and the
total group of women who gave birth in one of the participating midwifery practices.
However, the respondents were significantly older, had a higher SES score, were more
often of Dutch origin, were more often under supervision of the midwife at the start of
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labour and the respondents received less often an intervention during birth, compared
to the reference group.

Table 2: Characteristics of the respondents and the reference group

Participants Reference group

(n=1081) (n=61169)
Characteristics No. (%) No. (%)
Age*
<25 56 (5.6) 9204 (15.1)
26-35 736 (73.2) 42516 (69.6)
>36 213 (21.2) 9322 (15.3)
Parity
primiparous 490 (47.9) 28160 (46.1)
multiparous 532(52.1) 32971 (53.9)
SES*
low 70 (6.5) 10342 (16.9)
middle 807 (74.7) 41395 (67.7)
high 204 (18.9) 9432 (15.4)
Ethnicity*
Dutch 921 (91.7) 46280 (78.1)
non-Dutch 83 (8.3) 12981 (21.9)
Start birth*
midwife supervision 880 (82.1) 35288 (57.7)
obstetrician supervision 192 (17.9) 25881 (42.3)
Referral during birth
no 815 (76.6) 46258 (75.6)
yes 249 (23.4) 14903 (24.4)
Interventions*
no vacuum/forceps or section caesarean 928 (86.0) 47144 (77.1)
vacuum extraction/forceps 98 (9.1) 4852 (7.9)
section caesarean 53(4.9) 9173 (15.0)

* p-value <0.05 (chi-square test)

Table 3 shows the characteristics of the respondents according to their planned place of
birth. The women who planned to give birth in a birth centre were more often primipa-
rous and highly educated compared to the women who planned to give birth under care
of a community midwife in a hospital, at home or under supervision of an obstetrician in
a hospital. The women who planned to give birth in a birth centre or at home were more
often of Dutch origin compared to the women who planned to give birth in a hospital
(under care of a community midwife or of an obstetrician).
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Table 3: Respondent’s characteristics according to planned place of birth

Community midwife Obstetrician
Birth centre Hospital Home Hospital Total
(n=263)¥ (n=262)¥ (n=350)¥ (n=115)¥ (n=990)¥
No. (%) No. (%) No. (%) No. (%) No. (%)
Age
<25 12 (4.6) 14 (5.8) 21(6.5) 3(2.7) 50(5.3)
26-35 195(75.0) 174(72.5)  238(73.2) 76(69.1) 683 (73.1)
>36 53(20.4) 52(21.7) 66 (20.3) 31(28.2) 202 (21.6)
Parity*
primiparous 154 (58.8) 113 (46.5) 126 (38.0) 47 (42.3) 440 (46.4)
multiparous 108 (41.2)  130(53.5) 206 (62.0) 64(57.7) 508 (53.6)
Education*
low 16 (6.1) 14 (6.0) 26 (8.0) 10 (9.4) 66 (7.1)
middle 64 (24.4) 72 (30.9) 120 (36.9) 35(33.0) 291 (31.4)
high 182 (69.5) 147 (63.1) 179 (55.1) 61 (57.5) 569 (61.4)
Ethnicity*
Dutch 247(93.9) 203(84.6) 312(96.3) 93(85.3) 855(91.3)
non-Dutch 16 (6.1) 37(15.4) 12(3.7) 16 (14.7) 81(8.7)
Actual place of birth**
birth centre 128 (48.7) 6(2.3) 4(1.1) 0(0.0) 138 (13.9)
home 18 (6.8) 26 (9.9) 232(66.3) 0(0.0) 276 (27.9)
hospital, under care of a midwife 7(2.7) 137(523) 20(5.7) 0(0.0) 164 (16.6)
hospital, under supervision of an obstetrician 107 (40.7) 91 (34.7) 90 (25.7) 114(99.1) 402 (40.7)
unknown 3(1.1) 2(0.8) 4(1.1) 1(0.9) 10 (1.0)
Experienced health mother in general
poor/moderate 9(3.4) 6 (2.5) 6(1.8) 8(7.2) 29 (3.1)
good 76 (28.9) 67 (27.5) 84(25.5) 42(37.8) 269 (28.4)
very good 100 (38.0) 101 (41.4) 138(41.8) 35(31.5) 374 (39.5)
excellent 78(29.7) 70 (28.7) 102 (30.9) 26(23.4) 276 (29.1)
Experienced health mother after birth
healthy 172(65.4) 182(69.7) 254(72.8) 67 (58.3) 675 (68.3)
small problems 77 (29.3) 67 (25.7) 82(23.5) 39(33.9) 265 (26.8)
big problems/problems, impact unclear 14 (5.3) 12 (4.5) 13(3.8) 9(7.8) 48 (4.9)
Experienced health baby after birth
healthy 229(87.4) 229(87.4) 318(91.4) 93(80.9) 869 (88.0)
small problems 29(11.1) 25(9.5) 22 (6.3) 20(17.4) 96 (9.7)
big problems/problems, impact unclear 4(1.6) 8(3.1) 8(2.3) 2(1.8) 22(2.2)
Hospital admission of the child after birth*
no 188(72.3) 196 (74.8) 304 (87.4) 58(50.9) 746 (75.8)
yes, at the maternity ward 63 (24.2) 58 (22.1) 38(10.9) 41 (36.0) 200 (20.3)
yes, high care 9(3.5) 8(3.1) 6(1.7) 15(13.2) 38(3.9)

* p-value <0.05 (chi-square test/Fisher’s test)

** p-value <0.05 (statistical test are performed on expected place is equal to the final place of birth; hospital
births under supervision of an obstetrician and unknown groups are excluded)

¥ numbers are varying between characteristics due to missing data
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Grades for experiences during birth and the postpartum period

In general, the mean and median grades of experiences during birth and the post-
partum period (adjusted for parity, education and ethnicity) were quite similar within
each planned places of birth. The mean grades for the planned place of birth were 8.4
(sd=1.3) in a birth centre, 8.4 (sd=1.3) in a hospital under care of a community midwife,
8.7 (sd=1.3) at home and 8.0 (sd=1.6) in a hospital under supervision of an obstetrician.
The mean grade for the planned place of birth in a birth centre was significantly (p<0.05)
higher than the mean grade for the planned place of birth in a hospital under supervi-
sion of an obstetrician. The median grades were respectively 9, 8, 9 and 8.

Table 4: Responsiveness outcomes according to planned place of birth

Under care of a community midwife

Birth centre (REF) Hospital
(n=263) (n=262)

No. (%) No. (%)
A
Dignity 163 (62.0) 100(38.0) 165(63.0) 97(37.0) 1.04 0.94 0.65-1.37
Autonomy 92(36.2) 162(63.8) 104(41.3) 148(58.7) 1.24 1.11 0.76-1.61
Confidentiality 180(69.8) 78(30.2) 170(67.7) 81(32.3) 0.91 0.84 0.57-1.25
Communication 145(55.3) 117(44.7) 131(52.0) 121 (48.0) 0.87 0.79 0.55-1.14
Prompt attention 145(55.1) 118(44.9) 139(554) 112(44.6) 1.01 0.99 0.69-1.42
Social considerations  212(80.6) 51(19.4) 187 (74.8) 63(25.2) 0.71 0.70 0.45-1.08
Basic Amenities 215(82.1) 47(17.9) 189(76.2) 59(23.8) 0.70 0.68 0.44-1.07
Choice and Continuity 159 (60.7) 103(39.3) 157(64.1) 88(35.9) 1.16 1.08 0.74-1.57
T
Dignity 169 (64.3) 94(357) 165(63.00 97(37.0) 0.95 0.93 0.64-1.35
Autonomy 196 (76.6) 60(23.4) 176(704) 74(29.6) 0.73 0.71 0.47-1.07
Confidentiality 174 (67.4) 84(326) 154(61.1) 98(38.9) 0.76 0.76 0.53-1.11
Communication 96 (36.6) 166 (63.4) 108(42.9) 144(57.1) 1.30 1.19 0.83-1.73
Prompt attention 158 (60.1) 105(39.9) 137 (54.6) 114(45.4) 0.80 0.81 0.56-1.16
Social considerations 179 (68.1) 84(31.9) 162(65.1) 87 (34.9) 0.87 0.83 0.57-1.22
Basic Amenities 208(80.6) 50(19.4) 197(81.1) 46(18.9) 1.03 1.02 0.65-1.63
Choice and Continuity 156 (59.5) 106 (40.5) 156 (63.7) 89 (36.3) 1.19 1.19 0.82-1.72

Birth centre as reference and adjusted for parity, education and ethnicity
*p < 0.05, % p < 0.01,**p < 0.001
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Responsiveness outcomes

Table 4 shows the crude and adjusted odds ratios (ORs) for each domain of responsive-
ness during birth and the postpartum period, according to the planned place of birth.
We adjusted for parity, education and ethnicity, with the birth centre group as reference.

Among all the domains, the domains ‘social considerations’ and ‘basic amenities’
performed the best, followed by the domains ‘dignity;, ‘confidentiality’ and ‘choice and
continuity’. The last domains were the domains‘autonomy’,‘communication’and‘prompt
attention’

No significant differences were found between the birth centre group and the hospital
group under care of a community midwife.

The women who planned to give birth in a birth centre scored significantly lower on
responsiveness than the women who planned to give birth at home.

Under supervision of an obstetrician

Home Hospital
(n=350) (n=115)
No. (%) No. (%)
non- CRUDE Adj non- CRUDE Adj

optimal 95% ClI optimal 95% ClI

optimal OR OR optimal OR OR

265(75.7)  85(24.3) 191 1.58%  1.09-2.27 56 (48.7) 59(51.3) 0.58 0.51**  0.32-0.81
182(53.5) 158 (46.5) 203  1.77*** 1.25-2.51 30(28.6) 75(71.4) 0.70 0.59*  0.35-1.00
244 (71.3) 98(28.7) 1.08 1.08 0.75-1.57 65(58.6) 46 (41.4) 0.61 0.57*  0.36-0.92

200 (58.8) 140(41.2) 1.15 1.05 0.75-1.48  55(49.1) 57(50.9) 0.78 0.71 0.45-1.13
218(65.1) 117 (34.9) 152 137 0.97-1.93  55(49.1) 57 (50.9) 0.79 0.70 0.44-1.11
276(82.9) 57(17.1) 117 1.16 0.76-1.79 76 (67.3) 37(32.7) 0.49 0.47** 0.28-0.79
278(84.5) 51(15.5) 1.19 1.21 0.77-1.90  83(73.5) 30(26.5) 0.61 0.60 0.35-1.04
221(67.8) 105(32.2) 1.36 1.16 0.81-1.64  59(52.7) 53(47.3) 0.72 0.65 0.41-1.04

non- CRUDE Adj non- CRUDE Adj

95% Cl timal 95% Cl
optimal OR  OR ° optimal  optimal OR  OR °

optimal

254 (73.0) 94 (27.0) 1.50 137 0.95-1.97  61(53.0) 54 (47.0) 0.63 0.61*  0.38-0.98
270(80.6) 65(19.4) 1.27 120 0.80-1.82 72(643) 40(35.7) 0.55 0.52**  0.31-0.85
239(69.3) 106 (30.7) 1.09 1.09 076-156 71(63.4) 41(36.6) 0.84 0.82 0.51-1.32
155 (45.5) 186 (54.5) 1.44 128  0.91-1.80 49 (43.4) 64 (56.6) 132 124  0.78-1.98
223(66.6) 112(33.4) 132 1.22 0.86-1.73  57(50.4) 56 (49.6) 0.68 0.65 0.41-1.03
253(76.0) 80 (24.0) 1.48 1.54*  1.06-2.25 73(64.6) 40(35.4) 0.86 088  0.54-1.43
267 (81.9) 59(18.1) 1.09 1.02 0.66-1.58 78 (69.6) 34(30.4) 0.55 0.52*  0.30-0.88

( 100 (30.7) 1.54 143*  1.00-203  57(50.9) 55(49.1) 0.70 0.72 0.46-1.15

) 69.6
226 (69.3) 50.9
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A significantly higher score on the domains‘dignity’(p<0.05) and‘autonomy’ (p<0.001)
during birth was found for the women who planned to give birth at home. They also
reported a significantly higher score on the domains ‘social consideration’ (p<0.05) and
‘choice and continuity’ (p<0.05) during the postpartum period, compared to the birth
centre group.

The women who planned to give birth in a birth centre reported a significantly higher
score on ‘dignity’ (p<0.01), ‘autonomy’ (p<0.05), ‘confidentiality’ (p<0.05) and ‘social
considerations’ (p<0.01) during birth compared to the hospital group under supervision
of an obstetrician. They also reported a significantly higher score on ‘dignity’ (p<0.05),
‘autonomy’ (p<0.01) and ‘basic amenities’ (p<0.05) in the postpartum period.

Referrals

Table 5 shows the adjusted odds ratios of the referred and non-referred group for each
domain of responsiveness during birth and the postpartum period. The reported scores
were higher for the women who were not referred. The women who planned to give
birth in a birth centre and who were not referred reported a significantly higher score
during birth on all the domains except for ‘confidentiality, compared to the referred
women in this group. The non-referred women reported also a significantly higher score
on ‘dignity’ (p<0.05), ‘prompt attention’ (p<0.001) and ‘basic amenities’ (p<0.05) in the
postpartum period.

The women who planned to give birth under care of a community midwife in a hos-
pital and were not referred reported a significantly higher score on all domains during
birth except‘basic amenities, compared to the referred women in this group. Their score
during the postpartum period was also significantly higher on the domains ‘autonomy’
(p<0.01) and ‘basic amenities’ (p<0.05) compared to the referred women in this group.

The women who planned to give birth at home and were not referred reported a
significantly higher score on all the domains except ‘basic amenities’ during birth and
only on‘dignity’ (p<0.05) in the postpartum period, compared to the referred women.

For the women who planned to give birth in a hospital under supervision of an ob-
stetrician no distinction between referred or not referred can be made, because they all
have been referred during pregnancy.

Birth centre services

Table 6 shows the experiences of the respondents with the birth centre services. Most
of the women who received care in a birth centre assessed the homelike environment
(81.3%), hotel service (84.2%) and bath (94.8%) as good. More than 40% of the women
reported that they did not use wireless internet although it was available.

Almost all the women (93.0%) reported that the birth centre experiences met their
expectations. 84.9% of the women arrived and 84.7% of the women left the birth centre
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on their preferred time. However, 13.6% of the women preferred to arrive earlier. Most of
the women who were referred from a birth centre to the obstetric unit did not evaluate
the change of room (81.5%) or caregiver (81.8%) as a problem. None of the women who
stayed postpartum in the same room as during birth found it a problem. As few as 8.6%
of the women evaluated the postpartum stay in a different room as a small problem.

Table 6: Experiences with birth centre services

Facilities good sufficient insufficient
Homelike environment 156 (81.3) 32(16.7) 4(2.1)
Hotel service 123 (84.2) 20(13.7) 3(2.1)
Bath 91 (94.8) 4(4.2) 1(1.0)
Expectations good sufficient insufficient
Met 185 (93.0) 13 (6.5) 1(0.5)
Moment on time too late too early
Arrival 169 (84.9) 27 (13.6) 3(1.5)
Departure 166 (84.7) 13(8.7) 17 (6.6)
Continuity no problem small problem big problem
Change of room in case of referral 44 (81.5) 9(16.7) 1(1.9)
Change of caregiver in case of referral 18 (81.8) 4(18.2) 0(0.0)
Postpartum stay in the same room as birth 32(100.0) 0(0.0) 0(0.0)
Postpartum stay in different room as birth 32(91.4) 3(8.6) 0(0.0)
DISCUSSION

The aim of this study was to assess the experiences with maternity care of the women
who planned birth in a birth centre compared to alternative planned places for child-
birth, by using the responsiveness concept of the World Health Organization.

The women had, in general, good experiences during birth and the postpartum pe-
riod. Women who planned to give birth in a birth centre reported similar experiences
as those who planned to give birth at a hospital under care of a community midwife.
Women who planned to give birth at home were most positive about their experiences
and scored highest on the domains autonomy and prompt attention. A referral to sec-
ondary care had a negative effect on the experiences of women in all settings. Women
who received care in a birth centre highly valued the facilities, moment of arrival/depar-
ture and continuity in a birth centre. In case of referral, the physical travel from the birth
centre to the obstetric unit was not a problem for most of the women.
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Strengths and limitations

This is the first study comparing the experiences of women who planned to give birth in
a birth centre with that of women who planned to give birth in the three other settings
in the Netherlands: under care of a community midwife in a hospital, at home and under
supervision of an obstetrician in a hospital. The used questionnaire avoids any implicit
or explicit preference towards the providers or organizational structures, captures the
client’s actual experience and is unique in the coverage of the eight responsiveness
domains. Therefore, we were able to evaluate the maternity care as a whole, with its dif-
ferent services, professionals and time windows. The experiences (positive and negative)
are allocated to the entire maternity chain and not to a specific profession or person. In
addition, the present study includes a nationwide approach and high coverage of Dutch
birth centres.

The analyses were performed according to the women'’s planned place of birth. Our
information was based on the place of birth which was planned one month before the
birth. For women who were referred to secondary care before the 36™ week of preg-
nancy, their planned place of birth will by necessity be in a hospital, under supervision
of an obstetrician. In general, around 15% of the women are referred during pregnancy
to the second echelon after the 36" week (23). In addition, some women are referred
immediately at the onset of labour from home to the second echelon. Therefore, some
of the women who planned to give birth under care of a community midwife in a birth
centre or in a hospital have not actually been in these places or experienced these
conditions. According to the ‘intention to treat’-principle however, they should not be
excluded from the analyses.

The women were asked to participate in the study by their own community midwife.
Although we asked the midwife to invite every woman receiving postpartum care for
participation, we have no information if this was done. Our response rate was 54.6%,
which is a good response in itself but a selection bias might have occurred. We, there-
fore, compared the characteristics of the respondents with those of all the women who
received postpartum care from the included midwifery practices. It appeared that the
respondents have characteristics (older, higher educated, more often of Dutch origin
and having less interventions during birth) that are associated with a more optimal birth
experience, which may have positively influenced the results (20, 26, 27).

Interpreting the results

The women have, in general, good experiences during birth and the postpartum period.
Another Dutch study showed that the quality of care experienced by low-risk women
during the entire maternity care process is high (10). The few significant differences be-
tween the settings during birth are especially associated with the personal related do-
mains (dignity, autonomy and confidentiality). In the postpartum period, the differences
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are more related to the setting related domains (social consideration, basic amenities
and choice and continuity). Although most differences were not significant, the women
in the birth centre group have on most of the domains slightly better experiences com-
pared to the women in the hospital group under care of a community midwife. More
than 80% of the women who received care in a birth centre highly valued the facilities,
the moment (on time) of arrival and departure and the continuity in the birth centre.
This is in line with what several other international studies have found (12-14).

The women who planned to give birth at home have significantly better experiences
than the group of women who planned to give birth in a birth centre. This is in line
with what other international studies have found and can possibly be explained by the
positive influence of the familiar environment at home (16, 28). Another study which
compared the experiences of women giving birth in a birth centre and at home, did not
find differences on overall satisfaction (15). That study included only one specific birth
centre. We found that the women in the birth centre group have significantly better
experiences than the group of women who planned to give birth under supervision of
an obstetrician in a hospital. This is not surprising, since it is known that women who
perceive no health problems for themselves or their baby have better experiences.
The women giving birth in a hospital under supervision of an obstetrician are high-risk
women and, therefore, probably more anxious or worried about their own or their
baby’s health (21).

Being referred during labour/birth has a negative influence on the experiences. This is
in line with a study that found a significantly negative association between referral and
the birth experience 10 days postpartum (29). Another study found referral as a signifi-
cant risk factor for a negative recall of birth experience in women 3 years postpartum
(30). And a cross-national study showed the negative influence of a referral as well (31).
However, there is also a Dutch study which found no association between the referral
and the experience of birth three weeks postpartum (32). Moreover, a physical transfer
from the birth centre to the obstetric unit has shown not to be a problem for most of the
women in this study.

Implications for practice

In the last decades, many birth centres have been established in different countries,
including the United Kingdom, Australia, Sweden and the Netherlands. Although no sig-
nificant differences were found between the experiences of women in the birth centre
group and those in the hospital group under care of a community midwife, the follow-
ing trend can be seen: the women in the birth centre group have on some domains
slightly better experiences. Additionally, women highly valued the birth centre services.
This should be considered in the further development of birth centres in the different
countries. Given the result that the women who planned to give birth at home have

133



134

Chapter 7

better experiences than the women who planned to give birth in a birth centre, more
emphasis may be put on the home-like environment in the birth centres.

Being referred to secondary care has a negative effect on the experiences in all set-
tings. Referrals cannot always be prevented, but one possible solution might be that
the community midwife or her colleague, who are familiar with the woman, continues
accompanying the client. In general, priority must be given to 1) autonomy (more spe-
cific: including the client in decision-making on pain-relief/setting of birth, acceptance
of treatment refusal) and 2) prompt attention (more specific: access for contact in all
situations, waiting time for service, physical accessibility of the setting, prompt phone
response).

CONCLUSIONS

The women had, in general, good experiences during birth and the postpartum period.
The domains ‘social considerations’ and ‘basic amenities’ performed the best. The do-
mains ‘autonomy;, ‘communication’ and ‘prompt attention’ scored relatively lower. So,
one should focus more on the latter domains.

Although no significant differences were found between the birth centre group and
the hospital group under care of a community midwife, the following trend can be seen:
the birth centre group report on some domains slightly better experiences. The women
who planned to give birth in a birth centre reported less positive experiences than the
women who planned to give birth at home. Most of the women who received care in
a birth centre highly valued the services. For women who do not want to give birth at
home a birth centre is a good choice, it leads to slightly better, but not significantly,
experiences as a planned hospital birth.
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General Discussion

AIMS OF THIS THESIS

In the Netherlands, pregnant women at low-risk of complications can choose where they
would like the birth to take place: at home, in a hospital or in a birth centre, all being
supervised by a community midwife. In recent years, more women are planning birth
out of home because they do not feel safe at home or are asking for a referral to get pain
relief (1). This trend may partly be caused by the results from the EURO-PERISTAT, which
got a lot of media-attention. The EURO-PERISTAT study put the Netherlands in terms
of perinatal health outcomes near the bottom of a ranked list of European countries
(2). The study was directly linked to the operational set-up of the Dutch maternity care
system, which has a clear segmentation of primary care (community midwife-led) from
secondary care (obstetrician-led) (3, 4).

The large number of low-risk women who planned to give birth in a hospital led to
pressure on the obstetric units in the hospitals. In the last 15 years, there was a rapid
increase in the number of birth centres. Birth centres are regarded as settings where
women with low-risk pregnancies can give birth in a homelike environment, supervised
by a community midwife and a maternity care assistant (5). Some birth centres are
freestanding from a hospital, others are separated from an obstetric unit but in a hos-
pital and some birth centres are located within an obstetric unit (5). Birth centres have
been established because of various reasons; to reduce the pressure on the capacity of
hospital maternity wards, to offer a more homelike environment than in a hospital, to
compete with neighbouring hospitals and to offer additional facilities during childbirth
(like a bath and nitrous oxide).

The increase in the number of birth centres is in line with the general view on the
Dutch maternity care system where low-risk women could best give birth under the
supervision of a community midwife in a non-clinical setting. It has been assumed that
birth centres provide better quality of care due to better collaboration, when compared
to the existing system of primary and secondary maternity care. Scientific evidence on
this assumption and a clear definition of birth centres were missing.

The main aim of this thesis was to evaluate the performance of birth centres. The follow-
ing sub-aims were addressed:

Part |
1 To study the organizational processes in a limited number of birth centres.
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Part I

2 To study maternal and perinatal outcomes by planned birth in a birth centre com-
pared with planned birth in a hospital and at home by using, among others the
optimality index and a composite adverse outcome score.

3 To study the cost-effectiveness of planned birth in a birth centre compared with
planned birth in a hospital and at home.

4 To assess the client experiences of planned birth in a birth centre compared with
planned birth in a hospital and at home.

In order to assess these aims, a mixed method approach was used. In that approach, ele-
ments of qualitative and quantitative research are combined for the broad purposes of
breadth and depth of understanding birth centres (6). This thesis consists of two parts;
each draws evidence from different sources.

Part | focuses on how processes in and around birth centres link the organizational
structure to outcomes. Data in this part were mainly collected through direct observa-
tions in seven birth centres and took in total around 1000 hours, spread over one year.
Additionally a questionnaire and spatial data were used. Part Il includes the study of the
effects of organizational structure on perinatal and maternal outcomes, costs and client
experiences. Outcomes were compared according to the intention to treat method, by
planned place of birth: in a birth centre, in a hospital or at home. Separate analyses were
performed for different types of birth centres, based on location and integration profile.
A case record form was used to measure the health outcomes and costs. This form was
intended to complement the data from the Netherlands Perinatal Registry Perined (7).
Furthermore, a questionnaire was used to assess clients’ experiences.

PRINCIPAL FINDINGS

Four sub-aims were addressed, described in separate chapters. Below, the most promi-
nent results are summarized per research aim.

Part I: Organizational processes in and around seven birth centres

Part | (Chapter 2-4) focuses on how processes in and around birth centres link the struc-
ture to outcomes, as the way in which a certain type of organizational structure leads
to outcomes remains mostly an intransparant black box. Interprofessional collaboration
is seen as an important element in good quality and safe health care. Co-location may
strengthen this process of collaboration. We focussed on a proposition that has emerged
from our field work: co-location of birth centres and hospitals is important for the qual-
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ity of collaboration within maternity care. This research teaches us that the importance
of co-location appears to vary across different levels of analysis and that co-location is
not enough for better collaboration (Chapter 2).

Next, we evaluated handover practices from a process perspective, to identify ob-
stacles and opportunities for quality improvements. Handovers within and between
health care settings are known to affect quality of care. Dutch birth centres struggle how
to guarantee best care during handovers. Ensuring quality during handovers requires a
care-specific process approach. We revealed distinctive aspects during handovers, con-
crete obstacles and potential solutions for quality improvements in inter-organizational
networks (Chapter 3).

Despite many publications in recent years about the poor collaboration within the
Dutch maternity care, our research teaches us that professionals certainly get help from
outside their own group. We provided quantitative and qualitative insights in help-
ing behaviour in birth centres by describing seven complex maternity care networks.
Helping behaviour is of high importance in birth centres. When problems arise or other
expertise is necessary, professionals need to ask help from each other and provide help
when asked. The presence of this helping behaviour diminishes the traditional boundar-
ies and increases collaboration (Chapter 4).

Part Il: Outcomes of birth centre care

Part Il includes the studies of the effects of organizational structure on perinatal and
maternal outcomes, costs and client experiences.

Perinatal and maternal outcomes

The perinatal and maternal outcomes of planned birth in a birth centre, in a hospital and
at home for low-risk pregnant women under supervision of a community midwife were
compared in Chapter 5. In addition, the effects of the different types of location and
integration profiles of birth centres were compared. Our primary outcome measure was
the optimality index (Ol). A tool to measure ‘'maximum outcome with minimal interven-
tion” There was no relevant difference in score on the Ol for women who planned to give
birth in a birth centre compared to women who planned to give birth in a hospital. A
higher score (more favourable) on the Ol was seen for women with planned home birth
compared to women with planned birth in a birth centre. There were no relevant dif-
ferences in health outcomes among the types (location and integration profile) of birth
centres. Our secondary outcome measure was a description of a maternal and perinatal
composite adverse outcome score (CAO).
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Costs and effects

The costs and health outcomes of the different birth settings in the Netherlands (i.e.
hospital and home) for low-risk women have been widely discussed in recent years.
However, evidence on costs and health outcomes in birth centres was still lacking. The
assessment of the costs and effects of planned birth in a birth centre, in a hospital and
at home for low-risk women under care of a community midwife at the start of labour
was described in Chapter 6. Additionally, the costs and effects of the different types of
location and integration profiles of birth centres were assessed. Health care costs were
measured from start of labour until seven days after birth. The effects were assessed by
the Ol and the CAO. We found no differences in costs and health outcomes for low-risk
women under the care of a community midwife with planned birth in a birth centre and
in a hospital. For nulliparous and multiparous low-risk women, planned birth at home
was the most cost-effective option compared to planned birth in a birth centre.

Client experiences

Traditionally, the quality of maternity care is described in terms of perinatal morbidity
and mortality outcomes. Currently, other aspects of health care, such as client experi-
ences, are important as well, also in terms of their potential to affect clinical outcomes.
The client experiences were described in chapter 7. The aim of this study was to assess
the experiences with maternity care of the women who planned birth in a birth centre
compared to alternatively planned places for childbirth, by using the responsiveness
concept of the World Health Organization. Women who planned to give birth in a birth
centre reported similar experiences as those who planned to give birth at a hospital
under care of a community midwife. Women who planned to give birth at home were
most positive about their experiences and scored highest on the domains autonomy and
prompt attention. A referral to secondary care had a negative effect on the experiences
of women in all settings, but the physical travel from the birth centre to the obstetric
unit was not a problem for most of the women.

METHODOLOGICAL CONSIDERATIONS

There were some methodological considerations in this study.

Study design

In this study, a multi-centre, multi-method study design was used, comparing birth
centre care with usual care (hospital and home), which allowed us to demonstrate dif-
ferences between the settings. No one else studied this issue in depth, from multiple
perspectives and with a nation-wide approach like we did in this study. Focusing on
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different perspectives offered a broad view on the performance of the birth centres.
The enthusiastic participation of the birth centres and community midwives showed the
interest of this research. Their high participation rate reduced the chance of selection
bias. With regard to participation of the birth centres, all eligible Dutch birth centres
participated as planned place of birth in this study. To fully understand the nature and
complexity of the birth centres, seven birth centres were studied in-depth. The observa-
tions in these birth centres took in total around 1000 hours, spread over one year.

We faced an important limitation of our study design as well. In order to investigate the
outcomes of birth centre care, a randomized controlled trial would be methodologically
the most appreciate study design. Since women are not willing to participate in a study
that randomizes them to an intervention (birth centre) or to a control (home or hospital)
status, a design like that was not feasible. The problem is that women with different
places of birth differ in their characteristics (8). Although this was taken into account to
some extent in the statistical analyses by adjusting for some characteristics, we did not
adjust for factors like view on childbirth, lifestyle factors and obstetric history. Women'’s
choice for planned place of birth often reflects their underlying perception of childbirth
(9, 10). Women who planned to give birth in a birth centre or in a hospital may have
a different perception of childbirth and are perhaps more anxious than women who
planned to give birth at home, which may have negatively influenced the outcomes.
In addition, there may be differences between the groups in lifestyle (including smok-
ing, alcohol consumption, unhealthy eating habits) and obstetric history (such as the
number of miscarriages), characteristics that are associated with less optimal outcomes
(11). Therefore, the small differences found in this study may be the result of differences
between women instead of settings.

Data collection

Data of the Netherlands Perinatal Registry (Perined) were used in the sub-studies on the
effects and costs of planned birth in a birth centre, at home and in a hospital (Chapter 5
and 6). Since we suspected some missing accurate information in the Netherlands Peri-
natal Registry on the planned place of birth (especially if the planned place of birth is a
birth centre) and other process factors and outcomes a case report form was developed.
This way, more detailed data about process factors and outcomes, including planned
place of birth at the start of labour, final place of birth, reasons for referral to secondary
care, methods of pain relief and reasons for admission to the hospital were collected. In
total, 4063 case report forms were completed. For each participating woman, the data
of the case record form were linked to the data of the Netherlands Perinatal Registry by
unique anonymous identifiers (date of birth child, date of birth mother and code of mid-
wifery practice). If linkage was not possible because of lacking data in the Netherlands
Perinatal Registry (n=346, 8.5%), the missing information was manually obtained from
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the client record in the midwifery practices and linked. When this was not possible, we
had to exclude the cases.

Instruments

The data collection in the first part of this study (Chapter 2-4) was mainly done by ob-
servations. Although the validity of the data was increased by our observations in the
natural setting (12), all these observations were done by a single researcher. This may
have led to observer bias and treated the study’s internal validity.

Given that the prevalence of serious adverse outcomes in the study population of
women with a low-risk of complications is very low, the optimality index was used as
one of the primary outcome measures (Chapter 5 and 6). This tool made the comparison
of different low-risk groups possible. It measures a maximum outcome with minimal
interventions and has a self-weighing aspect: any non-optimal obstetrical variable of
serious clinical significance is accompanied by a number of other non-optimal variables
(13). Focussing on optimality instead of adverse outcomes is relatively unknown in the
Dutch health care in general.

Birth centres were classified by location and integration profile. The costs and effects
of these different types of birth centres were assessed (Chapter 5 and 6). Since there
was no suitable instrument available to examine integrated care in birth centres, a new
questionnaire was constructed. The questionnaire is based on the Rainbow Model of
Integrated Care and includes 25 multiple-choice questions (14). A limitation is the fact
that this questionnaire was not yet validated before it was used in this study.

To assess the client experiences (Chapter 7) the ReproQ questionnaire was used (15).
This questionnaire avoids any implicit or explicit preference towards providers or orga-
nizations by allocating the positive and negative experiences to the entire maternity
chain and not to a specific profession or setting like a birth centre. It is unique in the
coverage of the eight responsiveness domains of the World Health Organization. This
way we evaluated the maternity care as a whole, with its different services, professionals
and time windows.

Study population

All participating women had a low-risk of complications and gave birth after a pregnancy
of 37 weeks or more under supervision of a community midwife. The women were asked
to participate in the client experience study by their own community midwife (Chapter
7). Although we asked the community midwives to invite every woman receiving care
during our study period for participation, we have no information if this was done. We
explicitly tried to include women from different origins and different levels of education,
by giving the possibility of an interview by phone. Despite of this effort, it appeared
that the respondents are higher educated and more often of Dutch origin compared
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to all the women who received care from the participating midwifery practices. These
factors are associated with a more optimal birth experience, which may have positively
influenced the results (16-18).

Analyses

The analyses in the second part of this study (Chapter 5-7) were performed according
to the so-called intention to treat approach: women were classified according to their
planned place of birth (being a birth centre, hospital or home). This approach is pref-
erably used in epidemiological and clinical comparative research in order to prevent
bias as a result of selective loss in the investigated groups. This may occur between the
moment of classification of the groups and measurement of the results. Through this
selective loss, the groups will not be comparable anymore. In research on maternity
care,the final place of birth is a variable where selective loss occurs because of referral
during childbirth. These referrals ensure that women who have a complication or an
increased risk of a complication during birth do not give birth in primary care, even if
they planned to do so. Comparing the outcomes by final place of birth will always lead
to a more favourable score of home births than hospital births. All risks for an adverse
outcome in the home birth group are filtered through the referral of the women to the
hospital. This way, we better understand the occurrence of possible complications in
groups. This approach may mean that women are assigned to a group while they, in
the end, have never been in the setting they were assigned to. For instance, a woman
planning to give birth in a birth centre can already be referred from home to secondary
care, because of a complication or wish for pain relief. This woman is allocated to the
birth centre group but has not been there. Therefore, additionally, the same analyses
were carried out for the women that have been present at the place where they planned
to give birth. These analyses showed the same results.

In this study, birth centres were classified by location and integration profile. The costs
and effects of the different birth centre types were assessed. 23 birth centre were classi-
fied in freestanding birth centres (n=3), alongside birth centres (n=14) and on-site birth
centres (n=6). The number of freestanding birth centres were limited and the data is
mainly collected in one region. This region is known for its preserved attitude towards
health care in general and might therefore not be representative. We are prudent to
generalize our results of planned births in a freestanding birth centre.

In the sub-study on the cost-effectiveness of planned birth centre birth compared to
planned hospital and home birth, big differences in costs were found in Dutch literature.
We, therefore, conducted sensitivity analyses. These analyses, using different prices, led
to similar results and conclusions as the original generalized linear model on costs, in
other words: the impact of systematic errors (bias) was low. In this sub-study, a first at-
tempt have been made to expand the regression framework from two to three settings
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(the comparison of a planned birth in a birth centre compared to a planned birth in a
hospital and home). Further research on this topic is warranted to find the most ap-
propriate way to do this.

Context

This study was conducted in a period of time in which maternity care was subject of
discussion. The discussion mainly concerned the need for integrated care and the fi-
nancing of maternity care. This has in part led to a very enthusiastic participation of birth
centres and community midwives. They were eager to show how birth centres uphold
the current maternity care system, where community midwives take responsibility for
births of women with low-risk of complications, in a non-clinical setting. In addition,
many regions are still searching for the best organization structure of maternity care in
their region. In this study, we focused mainly on the birth period, the period in which
birth centres provide care. A large part of obstetric care is provided, however, during
pregnancy and the postpartum phase, outside of the birth centre. We studied the col-
laboration between different care providers in and around birth centres, but the care
providers often contact each other outside of the birth centre as well, for example in a
regional midwifery partnership. Thus, in this study we evaluated birth centre care, being
a small part of the entire, lively, maternity chain.

IMPLICATIONS AND RECOMMENDATIONS

Based on the findings of this study we can formulate the following implications and
recommendations for future research and policy.

Scientific implications

* Most research within maternity care focus on structure and performance outcomes
instead of the process. These studies ignore the ‘black box’ of how processes link
structure to outcome. To better understand the whole phenomenon, we recommend
researchers who evaluate the performance of an organizational structure to look not
only into outcomes, but also into the processes that lead to, and thereby influence,
these outcomes.

*  We recommend researchers who compare places of birth to take the view of the
pregnant women on childbirth into account. Women who plan to give birth in a birth
centre may have a different opinion on childbirth and are perhaps more anxious than
women who plan to give birth at home. Characteristics such as lifestyle (e.g. smoking)
and obstetric history (e.g. the number of miscarriages) should be taken into account
as well. This way it can be ruled out that the differences in outcomes between the
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groups are due to differences in characteristics of the women. Instrumental-variable
analysis might be an alternative method for the above mentioned problem (19).
This method deals with confounding factors and estimates therapeutic effects.
A well-chosen instrumental variable has the theoretical advantage of measured
and unmeasured confounding factors having no influence on the effect estimator.
Regional differences in treatment is an well-known example of an instrumental vari-
able. However, instrumental-variable analysis seems mainly to provide opportunities
for research in large groups of respondents.

Our study demonstrated that there are no big differences in health outcomes
for women who planned to give birth in a birth centre compared to women who
planned to give birth in a hospital. The difference for women who planned birth
in a birth centre compared to the women who planned birth at home was mostly
due to the number of referrals. Further analyses showed that the most important
reason for this was found in referrals for failure to progress in first stage and a wish
for pain relief. One component of the definition of a birth centre is ‘homelike, but
birth centres differ significantly on this component. Future research on birth centres
should focus on the influence of the place of birth on the professionals’ attitude. Are
professionals in a more clinical environment more likely to refer a woman?

Most research and discussions on the collaboration in maternity care focus on the
collaboration between obstetricians and community midwives. We recommend to
include maternity care assistants in future research as well, as they are important
(but often not recognised) key players within the maternity care, especially in birth
centres.

The Dutch Perinatal Registry (PRN) database includes a large amount of data from
pregnancies in the Netherlands (7). However, accurate information on the planned
place of birth (especially if the planned place of birth is a birth centre) and lifestyle
factors are often missing. This information is important when comparing places of
birth, we therefore recommend to pay more attention to the accurate registration of
this information, both to the suitability of the tool and the attention of the profes-
sional.

We recommend researchers to use the same costs in all studies on costs of the Dutch
maternity care. Standardisation of the very varied costs is necessary to make studies
comparable with each other.

Further research on the regression framework in cost-effective analyses is recom-
mended. Until now, only two treatments were compared in literature on cost-
effectiveness analyses. In our study, the first attempt has been made to expand the
regression framework to three treatments. Research to find the most appropriate
way to do this is recommended.
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Health policy implications

We recommend further development of birth centres. Birth centres are a good alter-
native to midwife-led hospital births for women at low-risk of complications. They
lead to similar medical outcomes, costs and client experiences. Birth centres fit into
the Dutch maternity care system where community midwives take responsibility for
births of women with a low-risk of complications, in a non-clinical setting. Based on
the results of this study, no specific type of birth centre can be recommended. The
birth centre should fit the local needs with regards to the organization and structure
of the birth centre.

We recommend to pay more attention to the role that meso- and micro-level co-
location can play in the development of birth centres and to pay more attention
to the role of informal collaboration. The role of a birth centre goes beyond just a
place to give birth. A birth centre is a place where various healthcare professionals
meet each other. The establishment and maintenance of a birth centre is a reason for
the professionals to discuss the completion of the centre. For example, they have
to develop protocols with each other. In our study, we see that the professionals
involved in the establishment of a birth centre continue to play a central role in the
helping network of a birth centre, even after a number of years.

Being referred to secondary care has a negative effect on the client experiences in all
settings (birth centre, home, hospital) and increases the opportunity for errors. Since
referrals are a basic feature of the performance of the Dutch maternity care system,
they should be organized as optimal as possible. Mainly at birth centres where a
smooth referral is expected, given its location near the hospital, there appeared to be
room for improvement. Solutions for that include: 1) making agreements between
the birth centre and the obstetric care unit on the support of the client in case a
caregiver is absent, 2) face-to-face communication during handover, 3) the use of
one electronic health record, 4) a joint compulsory training of acute situations by
the different caregivers, 5) continuity of a caregiver (e.g. a community midwife who
is familiar with the client and accompanies her after referral) and 6) the possibility of
postpartum care in a birth centre.

In this study, we have seen a high percentage of referrals of women with a planned
place of birth in a birth centre. Since this percentage is mainly associated with the
wish for pain relief, we recommend to extend the use of nitrous oxide in birth cen-
tres. A single centre study concluded that nitrous oxide is under strict requirements
a safe and effective analgesic option within birth centres (20) and avoids the need of
referral of the low-risk woman to secondary care.

We advise to improve the information to the client on the place of birth, particularly
on birth centres. Now the differences between a birth centre and a hospital often
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remains unclear for a client. In addition, the client should get a better explanation
about a possible referral from the birth centre to the obstetric unit.

e This study did not show any specific characteristic of birth centres that results in
better outcomes. Therefore, we advise to adapt the organization and structure of a
birth centre to the wishes and needs of the local situation.

* Given the results that the women who planned to give birth at home have better
experiences than the women who planned to give birth in a birth centre, more em-
phasis may be put on the homelike environment in these centres and the facilities
that support physiological birth.

e Special attention must be given to the autonomy of the client, such as including the
client in decision-making on pain relief and birth setting. In addition, more emphasis
must be given to prompt attention, such as access for contact in all situations, wait-
ing time for service, physical accessibility of the setting and prompt phone response.

e The enthusiastic participation of birth centres and community midwives showed the
interest in this research and this innovation in birthing care. This interest is partly due
to the difficult financial position of most birth centres. Since planned birth centre
births and planned hospital births lead to similar outcomes, the financial barriers of
birth centres should be taken away.

CONCLUSIONS

Planned birth centre births differ hardly from planned hospital births in the process- and
outcome measures, while planned home births score better in terms of health out-
comes, costs and client experiences. We therefore conclude that a birth centre is a good
choice to give birth for low-risk women who do not want to give birth at home. When
different types of birth centres are compared based on their location and integration
profile, there are no relevant differences. There are major differences in the organization
of care between the Dutch birth centres; they are adapted to the local situation. Birth
centres in their present forms are promising (good outcomes). We recommend further
development of birth centres with a homelike environment and facilities that support
physiological birth including the use of nitrous oxide, all adapted to the wishes and
needs of the local situation. Special attention should be given to the smooth referral of
a client from a birth centre to the obstetric care unit and the positive role of informal
collaboration between the different professions.
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SUMMARY

Chapter 1 describes the background and aims of the studies presented in this thesis. In
the Netherlands, pregnant women with a low-risk of complications can choose where
they would like to give birth; at home, in a hospital or in a birth centre, all accompanied
by a community midwife. During the last years, more women are planning birth out
of home because they do not feel safe at home or are asking for a referral to get pain
relief. In the last 15 years, there was a rapid increase in the number of birth centres. Birth
centres have been established because of various reasons, including a more homelike
environment than in a hospital, competition with neighbouring hospitals, additional
facilities during childbirth (like a bath and nitrous oxide) and to reduce the pressure on
the capacity of hospital maternity wards. It has been assumed that birth centres provide
better quality of care due to better collaboration, when compared to the existing system
of primary and secondary maternity care. Scientific evidence on this assumption was
missing.

This thesis consist of four objectives:

1) To study the organizational processes in a limited number of birth centres.

2) To study maternal and perinatal outcomes by planned birth in a birth centre com-
pared with planned birth in a hospital and at home by using, among others the
optimality index and a composite adverse outcome score.

3) To study the cost-effectiveness of planned birth in a birth centre compared with
planned birth in a hospital and at home.

4) To evaluate the client experiences with care of planned birth in a birth centre com-
pared with planned birth in a hospital and at home.

Part I: Organizational processes in and around birth centres

Part | (Chapter 2-4) describes the studies that deal with how the processes in and around
birth centres link structure to outcomes. The process of how a particular type of organi-
zation leads to outcomes usually stays an in-transparant black box. Therefore, the focus
of part | of this thesis is to understand how daily care is organized. The analysis of these
processes required an in-depth study with an exploratory approach. The data were
mainly collected through direct observation in seven birth centres and took a total of
about 1000 hours, spread over a year. In addition, a questionnaire was used and spatial
data were collected.

Chapter 2 describes the importance of co-location for inter-organizational collabora-
tion. Collaboration within maternity care was not listed by the managers of the seven
birth centres as the dominant reason for the establishment of the centres. In most re-
gions, the capacity shortfall of the obstetric unit was the reason for the establishment of
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a birth centre. The distance between a birth centre and the obstetric unit seems to effect
the collaboration. The shorter the distance was, the better the mutual communication,
common goals, shared knowledge and mutual respect were appreciated by the mater-
nity care assistants, community midwives, obstetricians and paediatricians. At the level
of a direct personal contact, a short distance can both have a negative and a positive
influence. Caregivers did not automatically have more contact in a joint office. But when
caregivers from the hospital and birth centre encountered each other in the hallway of
the birth centre, spontaneous conversations emerged.

In Chapter 3, handovers in the seven birth centres are investigated from a process
perspective, potential obstacles are identified and opportunities for improvement in
practice are given. This was done through process mapping. Potential improvement op-
portunities that emerged from the obstacles are: 1) making agreements for client sup-
port when the community midwife and / or maternity care assistants is/are not present
yet in the birth centre, 2) face-to-face communication during handover, 3) the use of an
electronic medical record, 4) a joint mandatory training for emergency situations by all
caregivers, 5) continuity of caregiver like a familiar community midwife who accompa-
nies the client after handover and 6) the possibility for postpartum care in a birth centre.

In Chapter 4, a multiple case study approach was used to provide quantitative and
qualitative insights in helping behaviour in seven Dutch birth centres. Overall, the
results show some strained relations, but primary care professionals working in a birth
centre do name secondary care professionals as helpful and vice versa. The maternity
care professionals often mentioned to receive help from a professional belonging to
another group. The birth centre is seen as a benefit, as a place where maternity care
professionals from different backgrounds can meet each other and improve maternity
care which is an important goal of the birth centres. A request for help to another profes-
sion was experienced as difficult. The central individuals in the seven networks are often
the managers and the maternity care professionals with management tasks.

Part ll: Outcome of birth centre care

In Part Il, the impact of organizational structure on maternal and perinatal outcomes
(Chapter 5), costs (Chapter 6), and client experiences (Chapter 7) are investigated.
Planned births in a birth centre were compared to planned hospital and home births.
Furthermore, additional analyses were done for different types (location and integration
profile) of birth centres.

In Chapter 5, the maternal and perinatal outcomes were studied using the optimal-
ity index (Ol) and a composite outcome score (CAO). The optimality index is a tool to
measure ‘a maximum outcome with minimal interventions’ and includes both process
and outcome items. Whether women planned to give birth in a birth centre or in a hos-
pital did not make a difference on the outcome of the optimality index. For women who
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planned to give birth at home, the average score on the optimality index was higher;
in other words, more favourable, compared to women who planned to give birth in a
birth centre. No relevant differences were found on the optimality index for the differ-
ent types (location and integration profile) of birth centres. For the composite adverse
outcome score, no differences were found between the planned places of birth, except
for nulliparous women with a planned birth in a birth centre with a mixed integration
profile. They have less favourable outcomes, compared to the more multidisciplinary
oriented birth centres.

In Chapter 6, the cost-effectiveness of planned births in a birth centre with respect
to planned birth in a hospital or at home is described. The calculation includes all costs
of care from the start of labour till one week after birth. On average, a planned birth in a
birth centre costs €3.327,-. This amount is equal to the cost of a planned hospital birth
(€3.330,-). The costs for a planned home birth (€2.998,-) are significantly lower than a
planned birth in a birth centre. The costs for all types of birth centres are equally high
regardless of location and integration profile. For nulliparous and multiparous women
with low-risk of complication, a planned home birth was the most cost-effective option
compared with a planned birth in a birth centre and in a hospital.

In Chapter 7, the experiences of women with planned births in a birth centre are com-
pared with planned births in a hospital and at home. The experiences of the women with
care during birth are measured on the basis of the World Health Organization (WHO)
responsiveness concept, consisting of eight domains. Women who planned to give birth
in a birth centre were found to have similar experiences as women who planned to give
birth in a hospital. Their experiences are less positive than the experiences of women
who planned to give birth at home. The difference was statistically significant for the
domains of autonomy and continuity of care. Women who were referred during labour
had less positive experiences regardless of their planned places of birth. The services
in birth centres were highly rated: more than 80% of women who have been in a birth
centre assess the facilities, time of arrival and departure and continuity in a birth centre
as good. In case of a referral, most women found the transfer from the birth centre to the
obstetric unit no problem.

In Chapter 8, all the results of the above studies are critically discussed and recom-
mendations and implications are given. Birth centres were expected to provide a better
quality of care as a result of better collaboration compared with usual care (hospital and
home birth). However, do birth centres actually perform better compared to usual care?
Planned birth in a birth centre hardly differs from planned birth in a hospital in the pro-
cess- and outcome measures. Moreover, planned home births score better in terms of
health outcomes, client experiences and costs. When comparing different types of birth
centres on the basis of their location and integration profile, no relevant differences were
found. The major differences in the organization of care among the Dutch birth centres

159



160

Chapter 9

are notable. Birth centres, in their current form, are promising. We recommend further
profiling of birth centres, including a homelike environment and facilities that stimulate
the physiological birth (e.g. nitrous oxide). All tailored to the needs of the local situation.
Particular attention should be paid to the referral of a client from a birth centre to the
obstetric unit and the role of informal collaboration among the various professions.



Samenvatting

SAMENVATTING

Hoofdstuk 1 beschrijft de achtergrond en doelen voor de studies die gepresenteerd
worden in dit proefschrift. Zwangere vrouwen met een laag risico op complicaties
kunnen in Nederland kiezen of ze onder begeleiding van een verloskundige thuis of
poliklinisch in het ziekenhuis zouden willen bevallen. In de afgelopen jaren plannen
meer vrouwen om niet thuis te bevallen, omdat zij zich thuis niet veilig voelen of vragen
om een verwijzing voor pijnbestrijding. In de laatste 15 jaar was er een snelle toename
van het aantal geboortecentra. Geboortecentra zijn opgericht omwille van allerlei rede-
nen, waaronder een meer huiselijke omgeving dan in een ziekenhuis, concurrentie met
naburige ziekenhuizen, extra faciliteiten tijdens de bevalling (zoals een bad en lachgas)
en om de druk op de klinische verloskamers te verminderen. Aangenomen werd dat
geboortecentra een betere kwaliteit van zorg bieden, als gevolg van een betere samen-
werking, in vergelijking met de poliklinische en thuisbevalling. Hier was echter nog
geen wetenschappelijk bewijs voor.

Dit proefschrift bestaat uit vier doelen:

1) Het bestuderen van organisatorische processen in een beperkt aantal geboortecen-
tra.

2) Onderzoek naar de maternale en perinatale uitkomsten van een geplande bevalling
in een geboortecentrum in vergelijking met een geplande poliklinische en thuisbe-
valling, met behulp van de optimality index en een samengestelde adverse outcome
score.

3) Onderzoek naar de kosteneffectiviteit van een geplande bevalling in een geboorte-
centrum ten opzichte van een geplande poliklinische en thuisbevalling.

4) Het evalueren van cliéntervaringen met de zorg van een geplande bevalling in een
geboortecentrum in vergelijking met een geplande poliklinische en thuisbevalling.

Deel I: Organisatorische processen in en rondom geboortecentra

Deel | (hoofdstuk 2-4) beschrijft de studies die gaan over hoe processen in en rondom de
geboortecentra structuur aan uitkomsten verbinden. Het proces van hoe een bepaald
type organisatiestructuur leidt tot uitkomsten blijft meestal een intransparante ‘black
box’ Daarom is de focus van deel | van dit proefschrift het begrijpen van hoe de dage-
lijkse zorg wordt georganiseerd. De analyse van deze processen vereiste een dieptestu-
die met een verkennende benadering. De gegevens werden hoofdzakelijk verzameld
door middel van directe observatie in zeven geboortecentra en nam in totaal ongeveer
1000 uur in beslag, verspreid over een jaar. Daarnaast is een vragenlijst gebruikt en zijn
ruimtelijke gegevens verzameld.
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Hoofdstuk 2 beschrijft het belang van co-locatie voor de interorganisationele sa-
menwerking. Samenwerking binnen de geboortezorg werd door de managers van de
zeven geboortecentra niet als dominante ontstaansreden van de centra genoemd. In
de meeste regio’s gaf het capaciteitstekort op de klinische verloskamers de doorslag
voor de opzet van een geboortecentrum. De afstand tussen het geboortecentrum en de
klinische verloskamers lijkt van invloed op de samenwerking. Hoe korter de afstand hoe
beter de onderlinge communicatie, de gemeenschappelijke doelstellingen, de gedeel-
de kennis en het wederzijds respect werd gewaardeerd door de kraamverzorgenden,
verloskundigen, gynaecologen en kinderartsen. Op het niveau van direct persoonlijk
contact kan een korte afstand zowel een negatieve als een positieve invloed hebben.
In een gemeenschappelijke werkkamer voor alles professies kregen de zorgverleners
niet vanzelfsprekend altijd meer contact. Maar waar zorgverleners uit het ziekenhuis en
van het geboortecentrum elkaar op de gang van het geboortecentrum tegenkwamen,
ontstonden juist wel spontane gesprekken.

In hoofdstuk 3 zijn de overdrachten in de zeven geboortecentra bestudeerd vanuit
een proces perspectief, mogelijke obstakels geidentificeerd en verbetermogelijkheden
voor in de praktijk aangedragen. Dit is gedaan doormiddel van process mapping. Verbe-
termogelijkheden die uit de obstakels voortkwamen waren: 1) het maken van afspraken
over de opvang van de cliént in het geboortecentrum wanneer de verloskundige en/
of kraamverzorgende nog niet aanwezig is, 2) face-to-face communicatie tijdens de
overdracht, 3) het gebruik van een elektronisch medisch dossier, 4) een gezamenlijke
verplichte opleiding voor acute situaties door alle zorgverleners, 5) continuiteit van een
zorgverlener zoals een bekende verloskundige die ook na de overdracht met de cliént
meegaat en 6) de mogelijkheid voor postpartum zorg in een geboortecentrum.

In hoofdstuk 4 is een multiple case study benadering gebruikt om kwantitatief en
kwalitatief inzicht te geven in het hulpgedrag in zeven Nederlandse geboortecentra.
Over het geheel genomen laten de resultaten gespannen relaties zien, maar de eer-
stelijns zorgverleners die in een geboortecentrum werken, noemen de tweedelijns
zorgverleners als behulpzaam en vice versa. De geboortezorg professionals noemden
vaak het krijgen van hulp van een professional die bij een andere groep behoorde. Het
geboortecentrum wordt gezien als een voordeel, als een plaats waar geboortezorg pro-
fessionals met verschillende achtergronden elkaar kunnen ontmoeten en de geboorte-
zorg verbeteren, wat een belangrijk doel van geboortecentra is. Een verzoek om hulp
aan een professional met een andere professie werd als moeilijk ervaren. De centrale
personen in de zeven netwerken zijn vaak de managers en geboortezorg professionals
met managementtaken.
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Deel lI: Uitkomsten van geboortecentrum zorg

In deel Il worden de effecten van de organisationele structuur op de maternale en peri-
natale uitkomsten (hoofdstuk 5), kosten (hoofdstuk 6) en cliéntervaringen (hoofdstuk 7)
onderzocht. Hierbij zijn geplande bevallingen in een geboortecentrum vergeleken met
geplande poliklinische en thuisbevallingen. Daarnaast zijn extra analyses gedaan voor
verschillende typen (locatie en integratieprofiel) geboortecentra.

In hoofdstuk 5 zijn de maternale en perinatale uitkomsten bestudeerd met behulp
van de optimality index (Ol) en een samengestelde adverse outcome score (CAO). De
optimality index is een instrument om een ‘maximale uitkomst met minimale interven-
ties'te meten en bevat zowel proces als uitkomst items. Of vrouwen in een geboortecen-
trum of poliklinisch planden te bevallen, maakte geen verschil voor de uitkomsten op
de optimality index. Bij vrouwen die thuis planden te bevallen was de gemiddelde score
op de optimality index hoger, oftewel gunstiger, in vergelijking met vrouwen die in een
geboortecentrum planden te bevallen. Er werden geen relevante verschillen gevonden
op de optimality index voor de verschillende typen (locatie en integratieprofiel) geboor-
tecentra.Voor de samengestelde adverse outcome score zijn geen verschillen gevonden
tussen de geplande plaatsen van bevalling, behalve voor nullipara met een geplande
bevalling in een geboortecentrum met een gemengd integratieprofiel, zij hebben een
ongunstigere score ten opzichte van de meer multidisciplinair georiénteerde geboor-
tecentra.

In hoofdstuk 6 is de kosteneffectiviteit van geplande bevallingen in een geboorte-
centrum ten opzichte van geplande poliklinische en thuisbevallingen beschreven. Bij de
berekening zijn alle kosten voor zorg vanaf de start van de bevalling tot één week na de
bevalling betrokken. Gemiddeld kost een geplande bevalling in een geboortecentrum
€3.327,-. Dit bedrag is gelijk aan de kosten van een geplande poliklinische bevalling
(€3.330,-). De kosten voor een geplande bevalling thuis (€2.998,-) zijn significant lager
dan een geplande bevalling in een geboortecentrum. De kosten zijn voor alle typen
geboortecentra even hoog, ongeacht locatie of integratieprofiel. Voor nullipara en
multipara vrouwen met een laag risico op complicaties, was een geplande bevalling
thuis de meest kosteneffectieve optie in vergelijking met een geplande bevalling in een
geboortecentrum en poliklinisch in het ziekenhuis.

In hoofdstuk 7 zijn de ervaringen van vrouwen met een geplande bevalling in een
geboortecentrum vergeleken met een geplande poliklinische en thuisbevalling. De
ervaringen van de vrouwen met de zorg tijdens de bevalling zijn gemeten aan de
hand van het World Health Organization (WHO) responsiveness concept, bestaande uit
acht domeinen. Vrouwen die planden om in een geboortecentrum te bevallen, bleken
vergelijkbare ervaringen te hebben met vrouwen die poliklinisch planden te bevallen.
Hun ervaringen zijn minder positief dan de ervaringen van vrouwen die planden om
thuis te bevallen. Het verschil was statistisch significant voor de domeinen autonomie
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en continuiteit van zorg. Vrouwen die tijdens de bevalling werden verwezen hadden
minder positieve ervaringen ongeacht hun geplande plaats van bevalling. De diensten
in geboortecentra werden hoog gewaardeerd: meer dan 80% van de vrouwen die in een
geboortecentrum zijn geweest beoordeelt de faciliteiten, het moment van aankomst en
vertrek en de continuiteit in een geboortecentrum als goed. In geval van een verwijzing
vonden de meeste vrouwen de verplaatsing van het geboortecentrum naar de klinische
verloskamers geen probleem.

In hoofdstuk 8 worden alle uitkomsten van bovenstaande studies kritisch besproken
en worden er aanbevelingen en implicaties gegeven. Van geboortecentra werd ver-
wacht dat zij een betere kwaliteit van zorg leveren, als gevolg van betere samenwerking
in vergelijking met de gebruikelijke zorg (een poliklinische en thuisbevalling). Maar,
presteren geboortecentra daadwerkelijk beter in vergelijking met de gebruikelijke zorg?
Geplande bevallingen in een geboortecentrum verschillen nauwelijks van de geplande
poliklinische bevallingen op de proces- en uitkomstmaten, terwijl de geplande thuisbe-
vallingen beter scoren in termen van gezondheidsuitkomsten, cliéntervaringen en kos-
ten. Wanneer verschillende typen geboortecentra worden vergeleken op basis van hun
locatie en integratieprofiel zijn er geen relevante verschillen gevonden. Opvallend zijn
de grote verschillen in de organisatie van zorg tussen de Nederlands geboortecentra.
Geboortecentra in hun huidige vorm zijn veel belovend. We raden verdere profilering
van de geboortecentra aan, inclusief een huiselijke omgeving en faciliteiten die de
fysiologische geboorte stimuleren (bv. lachgas). Dit allemaal aangepast aan de wensen
en behoeften van de lokale situatie. Bijzondere aandacht moet worden besteed aan de
verwijzing van een cliént vanuit een geboortecentrum naar de klinische verloskamers
en de rol van de informele samenwerking tussen de verschillende professies.
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Summary of PhD training and teaching

SUMMARY OF PHD TRAINING AND TEACHING

Name PhD student: Marit Hitzert
Erasmus MC Department:  Obstetrics and Gynaecology
PhD period: February 2013 - May 2016
Promotores: Prof. dr. Eric A.P. Steegers

Prof. dr. Henk A. Akkermans
Co-promotores: Dr. M. Elske van den Akker-van Marle

Dr. Johanna P. de Graaf

1. PhD training

Year Workload
(Hours/ECTS)
General courses
- Biomedical English Writing and Communication 2014 4.0 ECTS
- Research Integrity 2014 0.3 ECTS
Specific courses (e.g. Research school, Medical Training)
- Kwalitatief onderzoek in de praktijk van de gezondheidszorg 2013 3.0 ECTS
- Case study research 2014 5.0 ECTS
- Doelmatigheidsonderzoek: methoden en principes 2014 3.0 ECTS
Seminars, workshops and research meetings
- Erasmus MC PhD day 2013 0.2 ECTS
- Workshop Endnote 2014 0.1 ECTS
- Workshop peer-review 2014 0.1 ECTS
- Workshop social media 2014 0.1 ECTS
- Workshop Photoshop and Illustrator 2014 0.3 ECTS
- Seminar dynamics of social structures 2014 0.2 ECTS
- Erasmus MC PhD day 2014 0.2 ECTS
- Workshop popularising sciences 2014 0.2 ECTS
- Workshop blogging & twitter for academics 2014 0.2 ECTS
- Workshop media contacts for researchers 2015 0.1 ECTS
- Erasmus MC PhD day 2015 0.2 ECTS
- Onderwijsactiviteit over thema posters 2015 0.1 ECTS
- Seminar Career Orientation 2015 0.1 ECTS
- Sophia research day 2015 0.1 ECTS
- Workshop omgaan met groepen 2015 0.1 ECTS
- Weekly research meetings department of obstetrics and gynaecology (3 2013-2016 4.0 ECTS
oral presentations)
- Research meetings department of medical decision making Leiden 2015-2016 2.0 ECTS

University Medical Centre (2 oral presentations)
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(Inter)national conferences

- Conference Euroma 2014, Palermo, Italy (oral presentation) 2013 1.0 ECTS

- Attending symposium ‘Beweging in de geboortezorg; Rotterdam, the 2013 0.2 ECTS
Netherlands

- Attending Symposium ‘Gezamelijke besluitvorming;, Nijmegen, the 2014 0.2 ECTS
Netherlands

- Attending symposium on behalf of the 5 year anniversary of the ‘Sophia 2014 0.2 ECTS
Birth Centre] Rotterdam, the Netherlands

- Attending symposium ‘Beweging in de geboortezorg;, Rotterdam, the 2015 0.2 ECTS
Netherlands

- WIadimirof Symposium, Erasmus MC (oral presentation) 2016 1.0 ECTS

- Symposium ‘Geboortecentrum Onderzoek;, Utrecht, the Netherlands (two 2016 2.0 ECTS
oral presentations)

- Symposium‘Organisatie van Ketenzorg; Tilburg, the Netherlands (oral 2016 1.0 ECTS
presentation)

Other

- Advisory committee of the Dutch Birth Centre Study, Leiden, the 2013-2015 5.0 ECTS
Netherlands (5 oral presentations)

- Support committee of the Dutch Birth Centre Study, Utrecht, the 2013-2015 3.0 ECTS
Netherlands (3 oral presentations)

- Side visit’ZonMw, the Netherlands Organisation for Health Research and 2014,2016 1.5 ECTS
Development, the Hague, the Netherlands (oral presentation)

- Member check with professionals working in participating birth centres, 2014 1.5 ECTS
Rotterdam, the Netherlands (oral presentation)

- Attending expertmeetings on non-respons in client experience 2015,2016 1.0 ECTS
questionnaires, Utrecht, the Netherlands

- Acted as a committee member at a pre-defence of a PhD-student, Tilburg, 2016 0.5 ECTS

the Netherlands

2.Teaching

Lecturing

Supervising practicals and excursions, Tutoring

- Tutoring first-year medical students in the first months of their studies, also  2015-2016 1.0 ECTS

preparing them for an academic environment

Supervising Master’s theses

- Public Health student Sharon van den Burg, title: ‘Partner experiences with 2014 1.0 ECTS

birth centre care’

Other

- Guided several persons working on data entry 2014,2015 1.0 ECTS

- Guided a junior researcher during her activities within the Dutch Birth 2015 1.5 ECTS

Centre Study
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Dankwoord

DANKWOORD

Wanneer ik de afgelopen jaren een proefschrift ontving bladerde ik altijd eerst naar het
dankwoord, nieuwsgierig naar de ervaringen van diegene die mij voorgingen. Nu is de
tijd gekomen dat ik mijn dankwoord kan schrijven.

Deel uitmaken van een landelijk onderzoeksproject binnen de verloskunde; een
ervaring die mij nog lang zal bijblijven. Wat was ik onder de indruk van de inzet en
openheid van de verloskundig zorgverleners en cliénten in de geboortecentra. Ik kreeg
de mogelijkheid om in diverse geboortecentra zelf te ervaren hoe het eraan toegaat.
Dit was heel leerzaam en het maakte mij nog enthousiaster! Wat een persoonlijke en
wetenschappelijke groei heb ik de afgelopen jaren doorgemaakt, hiervoor wil ik een
aantal personen bedanken.

Allereerst mijn promotoren en co-promotoren.

Prof. Steegers, beste Eric, hartelijk dank voor het vertrouwen en de vrijheid die ik
ervaren heb. Ik wist dat als het nodig was ik altijd bij u terecht kon.

Prof. Akkermans, beste Henk, in het zuiden scheen altijd de zon! Dank voor het relati-
veren: er zijn veel dingen belangrijker dan het werk. Ik zal het onthouden.

Elske, dank voor je altijd positieve support. Ik heb onze samenwerking heel prettig
gevonden en ben blij met je inzet en ondersteuning. Je bent een voorbeeld voor mij!

Hanneke, het begon allemaal bij jou. Zonder jou was ik nooit aan dit promotietraject
begonnen, dank voor deze bijzondere kans. Het was fijn dat ik op ieder moment van de
dag op jou kon terugvallen.

De leden van de kleine commissie, bestaande uit Prof. dr. |.LK.M. Reiss, Prof. dr. C.A. Uyl-de
Groot en Prof. dr. J.M.M. van Lith. Dank voor de tijd en moeite die u heeft genomen om
mijn proefschrift te lezen en te beoordelen. Ook dank aan dr. M.J. Nieuwenhuijze , Prof.
dr. M. de Hoog en Prof. dr. D. Tibboel voor het willen plaatsnemen in de grote commissie.

Natuurlijk bedank ik ook allen met wie ik de afgelopen jaren heb samengewerkt, om
te beginnen met Inge en Marieke. Bloed, zweet en tranen. Van onderzoek tot lief en
leed, alles hebben we gedeeld de afgelopen jaren. En wat een geméleerd stel zijn we,
misschien juist daarom heb ik zo genoten van jullie. Daarnaast wil ik de projectgroep
bedanken, in het bijzonder Karin (dank voor je support en persoonlijke interesse), Trees
(dank voor je altijd snelle en kritische reacties) en Prof. Franx. Tevens wil ik Prof. Meij-
boom bedanken voor de prettige samenwerking.
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Een van de belangrijkste ingrediénten voor een fijne baan vind ik leuke directe collega’s.
Joops Angels, jullie waren dat voor mij. We hebben ‘tranen gelachen, onnozel gedaan’.
Jiskoot bedankt voor de apenliefde, jij zorgde regelmatig voor ontspanning. CinCin, Puh
voelde zich alleen naast jou zo op z'n gemak, dat is zeer veel waard. Mijn-Riv en Anne-
Lotte, ieder uniek, jullie maakten de tuin oprecht compleet! Dank voor de lunches en
liters warme chocolademelk. Overige collega onderzoekers, in het bijzonder Yvonne en
Wendy, bedankt!

Tenslotte is dit dankwoord niet compleet zonder het noemen van mijn lieve vrienden
en familie. Om goed te kunnen presteren is ontspanning noodzakelijk. Dank aan de
vrienden en familie die dit geboden hebben. Dank voor de interesse in mijn onderzoek,
of juist even niet.

Speciale dank voor mijn ouders. Jullie hebben mij een veilig nest gegeven, jaren lang
in mij geinvesteerd, zelfstandig gemaakt en interesse getoond. Bedankt voor alles!

De laatste woorden van dank zijn voor jou, lieve Omer. Ik ben heel blij dat je er altijd
bent! Je zorgt er op de juiste momenten voor dat ik in een versnelling lager ga (“effe
rustig Blond”). Ook wanneer de zon niet schijnt kan ik op je vertrouwen. Er is niemand
bij wie ik mij meer thuis voel dan bij jou!
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APPENDIX 1: QUESTIONNAIRE ON RELATIONAL COORDINATION

Relational Coordination Questionnaire

Appendix 1

1. How frequently do you communicate with care providers in these groups about clients?
Maternity care assistants never monthly weekly daily afew times a day
Community midwives never monthly weekly daily afew times a day
Nurses never monthly weekly daily afew times a day
Midwives never monthly weekly daily afew times a day
Obstetricians (trainees) never monthly weekly daily a few times a day
Paediatricians (trainees) never monthly weekly daily a few times a day

2. Do care providers in these groups community with you in a timely way about clients?

Maternity care assistants n/a never rarely sometimes often always
Community midwives n/a never rarely sometimes often always
Nurses n/a never rarely sometimes often always
Midwives n/a never rarely sometimes often always
Obstetricians (trainees) n/a never rarely sometimes often always
Paediatricians (trainees) n/a never rarely sometimes often always

3. Do care providers in these groups communicate with you accurately about clients?

Maternity care assistants n/a never rarely sometimes often always
Community midwives n/a never rarely sometimes often always
Nurses n/a never rarely sometimes often always
Midwives n/a never rarely sometimes often always
Obstetricians (trainees) n/a never rarely sometimes often always
Paediatricians (trainees) n/a never rarely sometimes often always

4. When problems arise regarding the care of client, do care providers in these groups work with
you to solve the problem?

Maternity care assistants n/a never rarely sometimes often always
Community midwives n/a never rarely sometimes often always
Nurses n/a never rarely sometimes often always
Midwives n/a never rarely sometimes often always
Obstetricians (trainees) n/a never rarely sometimes often always
Paediatricians (trainees) n/a never rarely sometimes often always

5. How much do care providers in these groups know about the work you do in caring for clients?
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Maternity care assistants n/a nothing little some alot everything
Community midwives n/a nothing little some alot everything
Nurses n/a nothing little some alot everything
Midwives n/a nothing little some alot everything
Obstetricians (trainees) n/a nothing little some alot everything
Paediatricians (trainees) n/a nothing little some alot everything

6. How much do care providers in these groups respect the work you do in caring for clients?

Maternity care assistants n/a  notatall alittle somewhat alot completely
Community midwives n/a  notatall a little somewhat alot completely
Nurses n/a  notatall a little somewhat alot completely
Midwives n/a  notatall a little somewhat alot completely
Obstetricians (trainees) n/a  notatall a little somewhat alot completely
Paediatricians (trainees) n/a  notatall a little somewhat alot completely

7. How much do care providers in these groups share your goals for the care of clients?

Maternity care assistants n/a  notatall a little somewhat alot completely
Community midwives n/a  notatall a little somewhat alot completely
Nurses n/a  notatall a little somewhat alot completely
Midwives n/a  notatall alittle somewhat alot completely
Obstetricians (trainees) n/a  notatall alittle somewhat alot completely
Paediatricians (trainees) n/a  notatall a little somewhat alot completely

8. Which work group do you belong to?
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