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B a c k g r o u n d

This thesis contributes to a broad evaluation of birth centre care in the Netherlands. It 
is one of three theses based on data from the Dutch Birth Centre Study. The aim of this 
national study was to provide evidence based recommendations for birth centre care 
in the Netherlands. To make these recommendations all sub-studies of the Dutch Birth 
Centre Study must be considered. 

This thesis focuses on the effect of a birth planned in a birth centre on perinatal 
outcomes, cost-effectiveness, transfer and referral and experiences. Studying an effect 
is not possible without a clear definition of the study subject or without a reliable 
outcome tool that is suitable for the Dutch maternity care system. Part I describes the 
study protocol, the formulation of a definition for ‘birth centre’ in the Netherlands and 
the description and validation of the outcome measurement tool. Part II focuses on the 
effect of a planned birth in a birth centre and Part III addresses job satisfaction amongst 
maternity care-providers with reference to working in a birth centre. 

This final chapter represents an overview of the main findings of the thesis and a 
reflection on its findings. It also describes implications for practice and research.

M a i n  f i n d i n g s

P a r t  I

C h a p t e r  2 :  S t u d y  p r o t o c o l  o f  t h e  D u t c h  B i r t h  C e n t r e  S t u d y
This chapter describes the study protocol for the Dutch Birth Centre Study. The aims of 
this national study were 1) identification of birth centres and measuring integration of 
their organization and care; 2) measuring the quality of birth centre care; 3) effects of 
birth centre care on the quality and provision of birth care; 4) cost-effectiveness analysis; 
and 5) an in depth longitudinal analysis of the organization and processes in birth 
centres. The inclusion criteria, different methods, instruments and expected outcomes 
were described per sub-study. Results will enable users of maternity care, professionals, 
policy makers and health care financiers to make an informed choice about the kind of 
birth location that is appropriate for their needs and wishes. 

C h a p t e r  3 :  T h e  i d e n t i f i c a t i o n  o f  D u t c h  b i r t h  c e n t r e s
In the Netherlands a standard definition for a birth centre was lacking. Without a clear 
definition it was not possible to identify birth centres in a consistent way. With a mixed-
methods research design a Dutch definition for birth centres was formulated: birth 
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centres are defined as midwifery-managed locations that offer care to women with 
low-risk pregnancies during labour and birth. They have a home-like environment and 
provide facilities to support physiological birth. Independent community midwives 
take primary professional responsibility for care. In case of referral the secondary care-
provider (obstetrician or paediatrician) takes over the professional responsibility of 
care. Three types of birth centre were identified based on their location to the nearest 
obstetric unit in a hospital: freestanding, alongside and on-site birth centres. Forty-six 
locations were considered as presumed birth centres and in September 2013, twenty-
three birth centres were identified in the Netherlands: three freestanding, fourteen 
alongside and six on-site. The reason for their establishment, their characteristics and 
their view on the importance of different philosophies were described. 

The definition and classification described above was used to study the effects of 
birth centre care on many different aspects such as perinatal outcomes, costs and client 
and healthcare provider satisfaction.

C h a p t e r  4 :  D e v e l o p m e n t  o f  a  n e w  D u t c h  O p t i m a l i t y  I n d e x  ( O I - N L 2 0 1 5 )
Adverse outcomes are a rare condition for women at low risk of perinatal complications 
and with full-term pregnancies. To evaluate the outcome of maternity care for these 
women it is therefore preferable not to focus on perinatal complications only. The 
optimality index (OI) is a composite outcome tool based on the concept of optimality 
that focuses on the presence of optimal outcomes. Although an individual OI is 
calculated for each woman, it is designed to compare groups of women. The OI can 
highlight differences in the combined processes and outcomes by comparing sum 
scores after adjustment for baseline characteristics of the women. The previous Dutch 
version of the OI dates from two decades ago. A new version of the Optimality Index 
based exclusively on items of Perined was developed: the OI-NL2015. It consists of 31 
items in 3 different components: 22 intrapartum, 7 neonatal and 2 postpartum items. All 
but 2 items have an evidence based criterion for optimality. For the remaining 2 items 
the criterion was based on consensus. Every item that scores optimal adds 1 point to the 
score with a total sum-score of 31. The sum-score of a group needs to be adjusted for 
baseline characteristics of the women (age, ethnicity, social economic status and level 
of urbanisation).

Next, the reliability of the registration of these 31 items within Perined was examined. 
This was done by calculating the inter-rater agreement on optimality between scores 
from two different data-sets: data collected as part of the Dutch Birth Centre study were 
compared with data from Perined. All but one met the 90% criterion of reliability. 
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P a r t  I I

C h a p t e r  5 :  E f f e c t  o f  p l a n n e d  b i r t h  i n  a  b i r t h  c e n t r e  o n  p e r i n a t a l 
o u t c o m e s
The new Dutch version of the Optimality Index (the OI-NL2015) was used to evaluate 
the effect of planned place of birth in a birth centre. The sum scores of the OI-NL2015 
of women who planned to give birth in a birth centre were compared to women who 
planned to give birth in a hospital (under the care of a community midwife) and to 
women who planned to give birth at home. In total 3455 women with low-risk, full-term 
pregnancies (1686 nulliparous and 1769 multiparous) participated in this study. There 
were no differences in OI-NL2015 for women who planned to give birth in a birth 
centre compared to women who planned to give birth in a hospital: the sum scores of 
both groups were equal. In contrast, women who planned to give birth at home had 
a higher OI-NL2015 (scored more optimal items) than women who planned to give 
birth in a birth centre. These differences were larger for multiparous women than for 
nulliparous women.

C h a p t e r  6 :  E f f e c t  o f  p l a n n e d  b i r t h  i n  a  b i r t h  c e n t r e  o n  c o s t -
e f f e c t i v e n e s s
The economic evaluation took the form of a cost-effectiveness analysis in which we 
estimated the costs and effects attributable to planned birth in a birth centre, in a 
hospital or at home. The time-frame of this evaluation was from the start of labour until 
seven days after birth. Volumes of health care resource use were collected prospectively 
and unit costs were calculated as obtained by different sources. Sensitivity analyses 
were undertaken when unit costs showed great variation. The total adjusted mean 
costs and effects (OI-NL2015) per woman planning birth in a birth centre and in a 
hospital were similar. Planned birth at home led to significantly lower adjusted mean 
costs and significantly better effects compared to planned birth in a birth centre. 
Looking at the parity sub-groups, nulliparous women had higher adjusted total mean 
costs and less optimal outcomes than multiparous women. Sensitivity analyses led to 
the same results as the original generalized linear model on costs. 

C h a p t e r  7 :  Tr a n s f e r  t o  t h e  b i r t h  c e n t r e 
In our study 69% of the nulliparous women who planned birth in a birth centre 
arrived during labour in a birth centre, 22% of these women were referred directly 
from home to the obstetric unit and 9% chose another place to give birth (ie. remained 
at home, or went to a hospital (without referral)).

In total 74% of the nulliparous women who arrived at the birth centre during 
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labour had a vaginal examination at home before they transferred to the birth centre. 
Outcomes of these women were compared with those nulliparous women who arrived 
during labour at the birth centre but did not have a vaginal examination at home prior 
to their transfer to the birth centre. The group who had a vaginal examination at home 
had more progress in dilatation at arrival in the birth centre and had a lower chance of 
referral to secondary care. These last differences were not significant. 

C h a p t e r  8 :  T h e  e f f e c t  o f  p l a n n e d  b i r t h  i n  a  b i r t h  c e n t r e  o n  w o m e n ’s 
e x p e r i e n c e s 
Experiences of maternity care were compared between women who planned birth 
in a birth centre and women who planned birth in a hospital, at home (all under care 
of a community midwife) or in a hospital under care of an obstetrician. The Repro-Q 
questionnaire was used to measure the responsiveness of birth care in a group of 
1181 women. Women who planned birth in a birth centre had similar experiences 
as women who planned birth in a hospital under care of a community midwife. 
Women who planned birth at home had significantly more favourable experiences 
on the domains of dignity and autonomy during birth and on the domains of social 
considerations, choice and continuity postpartum, compared to women who planned 
birth in a birth centre. More than 80% of the women who received care in a birth centre 
rated the facilities, the moment of arrival/departure and the continuity of care in the 
birth centre as good. 

P a r t  I I I

C h a p t e r  9 :  J o b  s a t i s f a c t i o n  a m o n g  m a t e r n i t y  c a r e  p r o v i d e r s
Job satisfaction among maternity care-providers working in or with a birth centre was 
compared to job satisfaction of maternity care-providers working only in other settings. 
The questionnaire used was based on “the Leiden Quality of Work Questionnaire”. Data 
from 3849 health care providers were analysed by profession (maternity care assistants, 
community midwives and clinical care providers) and by work setting: working with 
or in a birth centre and working in other settings. Job satisfaction among maternity 
care providers is generally high. All three groups of care providers are positive about 
working in or with a birth centre. 
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R e f l e c t i o n s  o n  f i n d i n g s  	

The number of birth centres in the Netherlands has increased rapidly over the last 
decade. The most important reason for this increase was the wish for a more home-like 
environment for the growing number of women who did not want to give birth at home 
[1]. Identification of these birth centres was challenging as a definition was lacking and 
the term itself was used loosely: not all locations that call themselves birth centre in 
the Netherlands are places where women can actually give birth. The term birth centre 
was also used for locations that house, for example, community midwifery practices, 
maternity care assistance organisations and ultrasound facilities [2–4]. 

To study the effect of birth centre care in the Netherlands in a structured way, the 
formulation of a definition was required [1]. This definition was developed as part of the 
Dutch Birth Centre Study [5]. It is important to use uniform terms for birth locations in 
order for women to make a well-informed choice for their birth location. Furthermore, 
research on outcomes of birth locations is only possible when these are well defined. 
The gap in agreement on the items planned and final place of birth between the Dutch 
Birth Centre Study and Perined data showed the need for more clarity on these items 
[6,7]. Therefore the consistent use of the term birth centre should be pursued and 
the differences between a birth centre and the obstetric unit of a conventional hospital 
should be made more well-known and more widely publicised.

Because of the enthusiastic participation by all professionals we were able to gain 
even more data than at first, during the power calculations, shown needed. However, 
most findings presented in this thesis are based on data collected in 2013. At that time 
more than 50% of all birth centres in this study had been open for less than two years 
and working in a birth centre was, for most midwives, a new experience. The situation 
regarding birth centres has changed over the years: new birth centres have opened 
and existing birth centres have adapted their care gradually [8–10]. These developments 
will influence the outcomes of future birth centre care in the Netherlands.

I m p l i c a t i o n s  f o r  p r a c t i c e  a n d  r e s e a r c h

Every pregnant woman has the right to an environment that promotes the optimal 
conditions for a safe and satisfying birth, regardless of her risk status during 
labour and birth, be it under the care of a midwife (low risk) or under the care of 
an obstetrician (increased or high risk). Different aspects of care affect these chances 
of an optimal outcome even before labour starts: to optimize the chances, women 
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should be well informed about the physiological process of birth, about what to expect 
from her care provider and of what to expect from her planned place of birth[7,8]. In 
the past few years, the number of women who plan to give birth outside of home is 
increasing rapidly [11]. Our research showed no differences in effects on the Optimality 
IndexNL-2015, nor in costs or birth-experience for women with low-risk pregnancies 
who planned birth in a birth centre compared with women with low-risk pregnancies 
who planned birth in a conventional hospital setting. The birth environment, number 
of interventions and care provided differed per planned place of birth. A planned home 
birth gave better results on all outcomes mentioned. But as the planned birth location 
showed to be of importance on outcomes for women with low-risk pregnancies, we 
should ask: which aspects of a home-birth situation could be implemented in an 
alternative, out-of-home birth location, such as a birth centre or an obstetric unit, 
to support physiological birth for all women regardless of their risk status? Effective 
practices for childbearing women regarding the birth location will be discussed to 
answer that question.

B i r t h  e n v i r o n m e n t
Oxytocin is the most important hormone that affects the process of childbirth: 
understanding the oxytocin system is a key to optimizing the process of physiological 
birth. One important factor that affects the release of oxytocin is the woman’s 
perception of the physical environment: a place perceived as calm, warm, friendly 
and supportive facilitates oxytocin release whereas a place experienced as stressful, 
threatening or demanding triggers release of catecholamines which prepare the 
body for fight or flight [12–14]. For most people, home is a peaceful and restful place, 
where they feel more in control of environment and events. A home-like environment 
can contribute to reduced stress and encourage a comfortable feeling, which can 
help to support the physiological process of birth [15]: low levels of stress hormones 
during labour and birth promote uterine blood-flow and support neonatal well-being, 
whereas greater levels of stress hormones can lengthen labour and impede neonatal 
transition [16]. Earlier research linking architecture and neuroscience has revealed that 
many conventional hospital rooms may actually impair rather than improve health 
outcomes by increasing patient and staff stress [17–19]. A home-like birth environment 
is associated with lower rates of analgesia, augmentation and operative birth, as well 
as greater satisfaction with care and a positive effect on care-providers [20–22]. It is 
characterized by comfortable non-institutional furniture, ambient lighting, the use of 
warm colours, no medical equipment in direct sight (including emergency protocols, 
breath masks, etc), opportunities to benefit from warm water, quietness, and a bed that 
does not look institutional and is not centrally located in the room [12,16,17,23–25]. All 
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Dutch birth centres facilitate a home-like environment and more and more hospitals 
try to create this [1]. When refurbishing a birthing room with the purpose of optimising 
the ambient environment for giving birth, one should think of the reason behind the 
adjustment of this evironment, instead of only introducing some of the individual items. 
For example, the benefit of a home-like wallpaper in a room where medical equipment 
and emergency protocols are still in sight will most likely not have the optimal intended 
effect. It is the coherence of various elements that helps to create a place that feels safe 
and a little bit like home.

E f f e c t  o f  a  h o m e - l i k e  b i r t h  e n v i r o n m e n t  o n  b i r t h  a t t e n d a n t s
Several studies have examined the impact of different birth environments on the 
communication behaviour of birth attendants, including midwives. These studies 
revealed that different environments (e.g. home, birth centre or hospital) exert a 
powerful and unintended pressure on midwives to conform to unwritten rules of 
conduct and styles of communication depending on the location in which they find 
themselves, even if it is with the same woman. The less home-like the birth environment 
was, the greater this effect was experienced [26,27]. 

Also known is the impact of the experience of alienation by the midwife on stress: 
stress can be experienced when a midwife attends a birth with for example other 
equipment than her own trusted equipment (in contrast to the safe feeling that she 
experiences when she knows exactly where to find supplies and how to use them). 
Awareness of this potential form of stress can help in the creation of solutions for this 
type of problem, for example that a midwife brings her own equipment, or finds a way 
to become more familiar with the supplied equipment. Birth attendants should be 
aware of the impact a birth environment can have on their communication behaviour 
and experienced stress: it influences the way midwives and other care-givers practise 
[12,15,17,21,25,28–32]. The impact of a supporting birth environment should be 
explored more thoroughly and outcomes should be implemented in all Dutch birth 
locations.

B i r t h i n g  f a c i l i t i e s / E q u i p m e n t 
Home is for most women the place where they feel most in control: they feel free 
to move and deal with the contractions in a way that is at that moment the most 
comfortable and effective. Different facilities can affect the progress and experience 
of labour and childbirth. Some of these are facilitated by the maternity-care provider 
and can be used at any setting (such as one-to-one and continuous support) and some 
of them can only be used when the birth location provides this facility. Walking and 
upright positions in the first stage of labour reduces the duration of labour, the risk of 
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caesarean birth and the need for epidural administration. Also, these positions do not 
seem to be associated with increased interventions or negative effects on mothers’ and 
babies’ wellbeing [33]. The availability of equipment such as birthing-pools, showers 
and birthing-balls can encourage women to get out of the bed and to deal better with 
the first stage of labour. On the obstetric unit the availability of a wireless (mobile or 
telemetry) continuous foetal monitoring unit can be helpful to facilitate moving and 
upright positions for women who need continuous foetal monitoring [34]. An upright 
posture can also stimulate the physiological process of birth during the second stage: it 
reduces the number of assisted births and increases comfort. However, there is also an 
increased risk to blood loss greater than 500 mL [24,35,36]. A birthing chair or cushion 
can be useful to facilitate an upright position, although squatting is also effective [37]. 
In any birth setting, midwifery care providers can encourage the use of these facilities 
and equipment that support physiological birth, if these are available. Most community 
midwives have access to a birthing chair or cushion for use at any location. In addition, 
most obstetric beds on an obstetric unit can be transformed to a birthing chair position 
as well. All Dutch birth centres except one offer pools and the number of obstetric 
units with a pool is increasing [1,38]. Unfortunately, the evidence based effect of 
these facilities on health outcomes and learning how to use them is currently not 
included in the general educational program of any of the maternity care providers in 
the Netherlands. Initiatives for multidisciplinary courses on the subject of physiology 
have started recently [39]. Also, midwifery colleges offer courses on birthing positions 
and the Royal Dutch Organisation of Midwives (KNOV) wrote a practical guidance and 
developed a leaflet for pregnant women on the subject [40–42]. The development of 
more integrated maternity care in the Netherlands may enhance more respect of vision 
and expertise among maternity care providers of all echelons. It can break boundaries 
and promote a willingness to share skills and knowledge during work but also during 
inter professional education [43]. Apart from making these facilities available, maternity 
care-providers’ lack of knowledge and willingness to use such facilities needs to be 
tackled in order that they feel confident in using them, encourage their use and thus 
support the process of physiological birth. 

C u l t u r e  a n d  m a n a g e m e n t
Another important factor that differs between home and other birth locations is the 
local culture; the birth location is not just a physical structure. The philosophies on 
physiological birth of the individual care provider and its management influences 
the birth-culture of the location. Education is an important factor affecting views 
on physiological birth: Midwives are trained to observe, identify and encourage 
the physiological process of pregnancy and childbirth, and to be attentive to any 
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abnormalities. Low risk women who receive midwife-led continuity models of care 
are less likely to experience intervention and more likely to be satisfied with their 
care with at least comparable adverse outcomes for women or their infants than women 
who received other models of care [44,45]. Obstetricians are trained to manage medium 
and high-risk pregnancies and abnormalities during childbirth and tend to focus on 
the pathologic potential of pregnancy and birth. It is important that midwifery care-
providers examine their personal philosophy, because the care they provide to women 
during labour depends on their own beliefs about birth. Some may view birth as a 
high-risk event likely to need intervention; others believe birth is a normal physiological 
process in need only of support to progress naturally [24,46]. Even amongst a group 
of people within the same profession there is a variance in this philosophical concept 
[21]. In every location where maternity care-providers work they are influenced by the 
culture of that birth location. This culture differs significantly from location to location, 
as would be confirmed by any professional or mother (-to-be) [47]. A midwife managed 
ward (like a birth centre) will have a philosophical culture far more greatly influenced 
by a midwifery mindset than any obstetric managed one, with its focus on a more 
pathogenetic side of birth. There should be an awareness of this important cultural 
aspect of a birth location: it affects outcomes.

Po s s i b i l i t i e s  f o r  b i r t h  c e n t r e s
Awareness and implementation of the subjects mentioned can contribute to a more 
home-like approach in out-of-home birth locations and to support the physiological 
process of childbirth for all women, regardless of their risk status or planned place of 
birth. In the Netherlands, women who are under the care of a community midwife, and 
who are full-term and at low risk when labour starts can choose where they want to give 
birth: at home, in a birth centre or in a conventional birthing room at the obstetric unit 
of a hospital. Birth centres facilitate all aspects that are important for a birth location 
to stimulate the process of physiological birth. In addition, suggestions can be made 
to birth centres that can further enhance an even more natural process of birth, fewer 
referrals in the case of a prolonged first stage or the wish for pharmacological pain relief 
and the need of fewer interventions finally culminating in better perinatal outcomes. 

H o m e  v i s i t  p r i o r  t o  t r a n s f e r
Our research showed that more than 25% of all nulliparous women who arrived at the 
birth centre did not have a vaginal examination prior to the transfer to the birth centre 
[chapter 8]. These women arrived at the birth centre on average earlier during dilatation 
and this possibly increased their chances for referral to an obstetrician. A home visit 
prior to this voluntary transfer makes it possible to make an individual approach on 
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the woman’s wishes and need for support during labour, according to what is optimal 
for each individual woman. Especially for nulliparous women, with no experiences of 
childbearing, a home visit should be standard procedure in order to decide on the 
optimal time of transfer to the birth centre. 

A d m i s s i o n  t o  t h e  b i r t h i n g  r o o m
Dutch Birth centres varied in September 2013 with regards to admittance policy with 
‘as indicated by the woman’ (52% of birth centres) verses ‘as indicated by the midwife’ 
(48% of birth centres)[chapter 3] [1]. For nulliparous women who wanted to give birth 
in a conventional labour room on an obstetric unit it was an unwritten rule that they 
transferred to the hospital together with their midwife when active labour started and 
dilatation progressed over 6 centimetres [48]. International research shows that labour 
assessment programmes to delay admission to the labour ward until labour is in active 
phase may benefit women with full-term pregnancies [49]. The moment of admission 
to the birthing room should be critically appraised for every individual woman in 
order that her personal preferences will be considered with respect to the aim for 
the best possible outcomes. A home visit prior to this transfer is needed to make 
this possible. Continuous support can be beneficial to support women during the first 
hours of contractions. In more and more regions in the Netherlands early continuous 
support is an option to receive at home, even when the woman plans to give birth 
elsewhere. Further Dutch research on the subject of intrapartum home assessments 
and the moment of admission to the birthing room is needed to gain further insight 
into the effect on perinatal outcomes, such as referrals and women’s experiences.

P o s s i b i l i t y  t o  u s e  i n h a l e d  a n a l g e s i a
Preparation for how to deal with labour and effective support during the latent phase is 
needed in order to help women deal with this period. When the active phase continues 
and non-pharmacological methods for pain relief are not sufficient enough, an inhaled 
analgesia should be an option to use in primary care [50]. Since September 2014 Dutch 
midwives are legally allowed to prescribe and offer Relivopan® in a primary care setting. 
Strict rules for regulation and specialist education is needed to maintain safety for 
mother, child, partner and attending care-providers [51–53]. The effect of Relivopan® 
on the number of referrals has not yet been studied in the Netherlands, but it can 
contribute to lower the relatively high number of intrapartum non-urgent referrals and 
thus lower the total intervention-rate. At the time of our research Relivopan® was only 
an option for pain relief in only three out of 23 birth centres. Birth centres are the only 
places to provide this approach to pain relief in a midwife managed birth location 
that can fulfill the legal conditions for use.
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Q u a l i t y  a s s e s s m e n t
With the identification of birth centres in the Netherlands it was made possible to 
study the effect on outcomes of birth centre care in the Netherlands. For example, a 
discussion on birth centre outcomes was held during a structured peer review meeting 
(intercollegiale toetsing) with collaborating midwives. Motivation for this discussion 
was local feedback on the results of the Dutch Birth Centre study. These results showed 
a significant lower sum score of the OI-NL2015, for women who planned birth in their 
local birth centre compared to the national outcomes on OI-NL2015 for planned birth 
centre birth. This led to a critical appraisal of the individual items of the OI-NL2015. Their 
relatively high number of prolonged first stages and women with a need for pain relief 
led to an enthusiastic discussion of possible causes for this finding [54]. Arrival in the 
birth centre at the first signs of labour was replaced with a more individual approach per 
woman, after providing information on the effect of transfer in an early stage of labour 
on experiences and outcomes prenatally. Finally this critical appraisal and personal 
reflection led to an adaptation of the previously formulated vision about the preferred 
timing of admission to the birth centre [54,55].

A tool such as the Optimality Index NL-2015 can help care providers to be more 
aware of the effect of every intervention and outcome [6,56,57]. Implementing the 
Optimality Index in Perined Insight (a web based tool that makes it possible to make 
analysis with perinatal data) can make it easier to reflect on local differences between 
planned birth locations compared to other regions or to national data [7]. Before 
implementing the Optimality Index one should be aware of the importance of the 
correct values of Perined items ‘planned’ and ‘final place of birth’ as our research showed 
that it was not reliable to use current Perined data on those items. Clear information on 
the different types of birth locations can be helpful in raising the level of agreement.

C o n c l u d i n g  r e m a r k s

The key factors in providing effective, safe and satisfying birth care is not the birth location 
in itself. Personal attention, continuous support, a well-defined birth plan and service 
provision to optimize the physiological process of birth are, in coherence with each 
other, all important [17,58–60]. However, the birth location affects a lot of aspects that 
can be supportive to facilitate and encourage the physiological process of birth. Women 
should be well informed prenatally on the differences between birth locations to make 
their own decisions based on evidence based information on all available possibilities. 
Several suggestions can contribute to support the physiological process of birth, such 
as the birth environment, availability of facilities and the philosophical culture of the 



196

C h a p t e r  1 0

birth location. For women with low-risk pregnancies who do not wish to give birth at 
home, the home-like midwifery managed birth centre is the most logical place where 
these aspects can be realised. Possibilities to improve outcomes in birth centres, such 
as a standard home visit prior to the voluntary transfer and a transfer in active instead 
of latent phase of birth, should be studied and implemented. The conclusions drawn 
from the Dutch Birth Centre study demonstrates that outcomes on effect, costs and 
experiences are identical for women with low-risk pregnancies who plan birth in a birth 
centre as compared with a hospital. Opportunities to easily optimize the outcomes for 
women who do not want to give birth at home, have been identified. Birth centres have 
the best potential to easily implement these opportunities. After this implementation, 
and with the fact that more and more obstetric units in the Netherlands are dealing with 
capacity problems, birth centres are an added value as birth location for women who 
don’t plan to give birth at home [61].



197

S u m m a r y  a n d  G e n e r a l  d i s c u s s i o n 10

R e f e r e n c e s
1 	 Hermus MAA, Boesveld IC, Hitzert M, et al. Defining and describing birth centres in the Netherlands - 

a component study of the Dutch Birth Centre Study. BMC Pregnancy Childbirth 2017;17. doi:10.1186/
s12884-017-1375-8

2 	 Geboortecentrum Zaandam Zuid. http://www.geboortecentrumzaandamzuid.nl/ (accessed 19 
Aug2013).

3 	 Geboortecentrum Baarn. http://www.geboortecentrumbaarn.nl (accessed 2 Jan2017).

4 	 Geboortecentrum Puur. https://www.geboortecentrumpuur.nl/hoofddorp (accessed 24 Aug2016).

5 	 Hermus MAA, Wiegers TA, Hitzert MF, et al. The Dutch Birth Centre Study: study design of a programmatic 
evaluation of the effect of birth centre care in the Netherlands. BMC Pregnancy Childbirth 2015;15:148. 
doi:10.1186/s12884-015-0585-1

6 	 Hermus M, Boesveld I, van der Pal-de Bruin K, et al. Development of the Optimality Index-NL2015, an 
Instrument to Measure Outcomes of Maternity Care. J Midwifery Women’s Heal 2017;62. doi:10.1111/
jmwh.12650

7 	 Perined | Perined-Insight. https://www.perined.nl/producten/perined-insight (accessed 20 Feb2017).

8 	 Geboortecentrum Anna. https://www.st-anna.nl/specialismen-en-centra/geboortecentrum-anna/ 
(accessed 20 Oct2017).

9 	 Geboortecentrum Eliff. http://eliff.nl/ (accessed 20 Oct2017).

10 	 Geboortecentrum Rhena. https://www.asz.nl/specialismen/gynaecologie_verloskunde/rhena/Rhena/ 
(accessed 20 Oct2017).

11 	 Perined. Perinatale Zorg in Nederland 2015. Utrecht: 2016. 

12 	 Hammond A, Foureur M, Homer CSE, et al. Space, place and the midwife: exploring the relationship 
between the birth environment, neurobiology and midwifery practice. Women Birth 2013;26:277–81. 
doi:10.1016/j.wombi.2013.09.001

13 	 Foureur M. Birth territory and midwifery guardianship: theory for practice, education and research. Creating 
s. Sydney: : Butterworth Heinemann Elsevier 

14 	 Cannon WB. Bodily Changes in Pain, Hunger, Fear and Rage. New York: : D. Appleton & Company 1915. 

15 	 Hodnett ED, Downe S, Walsh D. Alternative versus conventional institutional settings for birth. Cochrane 
database Syst Rev 2012;8:CD000012. doi:10.1002/14651858.CD000012.pub4

16 	 Buckley S. Hormonal Physiology of Childbearing: Evidence and Implications for Women, Babies, 
and Maternity Care. Washington D.C.: : National Partnership for Women & Families. 2015. http://
childbirthconnection.org/pdfs/CC.NPWF.

17 	 Foureur M, Davis D, Fenwick J, et al. The relationship between birth unit design and safe, satisfying birth: 
developing a hypothetical model. Midwifery 2010;26:520–5. doi:10.1016/j.midw.2010.05.015

18 	 Stichler JF, Hamilton DK. Theoretical and conceptual frameworks in research and practice. HERD 
2008;1:4–6.

19 	 Ulrich RS, Zimring C, Zhu X, et al. A review of the research literature on evidence-based healthcare 
design. HERD 2008;1:61–125.http://www.ncbi.nlm.nih.gov/pubmed/21161908 (accessed 21 Oct2017).

20 	 the Royal College of Midwives. Evidence Based Guidelinesfor Midwifery-Led Care in Labour: Birth 
Environment. 2012. https://www.rcm.org.uk/sites/default/files/Birth Environment.pdf

21 	 Offerhaus PM, Geerts C, de Jonge A, et al. Variation in referrals to secondary obstetrician-led care 
among primary midwifery care practices in the Netherlands: a nationwide cohort study. BMC Pregnancy 
Childbirth 2015;15:42. doi:10.1186/s12884-015-0471-x

22 	 Brocklehurst P, Hardy P, Hollowell J, et al. Perinatal and maternal outcomes by planned place of birth for 
healthy women with low risk pregnancies: the Birthplace in England national prospective cohort study. 
BMJ 2011;343:d7400. doi:10.1136/bmj.d7400

23 	 Fahy K, Foureur M, Hastie C. Birth Territory and Midwifery Guardianship: Theory for Practice, Education and 
Research. Elsevier Health Sciences 2008. 

24 	 Stark MA, Remynse M, Zwelling E. Importance of the Birth Environment to Support Physiologic Birth. J 
Obstet Gynecol Neonatal Nurs 2016;45:285–94. doi:10.1016/j.jogn.2015.12.008



198

C h a p t e r  1 0

25 	 Hammond A, Foureur M, Homer CSE. The hardware and software implications of hospital birth room 
design: A midwifery perspective. Midwifery 2014;30:825–30. doi:10.1016/j.midw.2013.07.013

26 	 Miller S. First Birth at Home or in Hospital in Aotearoa/New Zealand: Intrapartum Midwifery Care and 
Related Outcomes. 2008.

27 	 Hunter M. Autonomy, clinical freedom and responsibility : the paradoxes of providing intrapartum midwifery 
care in a small maternity unit as compared with a large obstetric hospital : 2000.https://mro.massey.ac.nz/
handle/10179/6408 (accessed 22 Oct2017).

28 	 NEWTON, NILES PH.D.; FOSHEE, DONALD PH.D.; NEWTON MM. Experimental Inhibition of Labor Through 
Environmental Disturbance. Obstet Gynecol 1966;27:371–7.http://journals.lww.com/greenjournal/
Citation/1966/03000/Experimental_Inhibition_of_Labor_Through.13.aspx (accessed 21 Jul2017).

29 	 Davis D, Walker K. The corporeal, the social and space/place: exploring intersections from a midwifery 
perspective in New Zealand. Gender, Place Cult 2010;17:377–91. doi:10.1080/09663691003737645

30 	 Tan SS, Bouwmans CAM, Rutten FFH, et al. Update of the Dutch Manual for Costing in Economic 
Evaluations. Int J Technol Assess Health Care 2012;28:152–8. doi:10.1017/S0266462312000062

31 	 Stenglin M, Foureur M. Designing out the Fear Cascade to increase the likelihood of normal birth. 
Midwifery 2013;29:819–25. doi:10.1016/j.midw.2013.04.005

32 	 Miller S, Skinner J. Are first-time mothers who plan home birth more likely to receive evidence-based 
care? A comparative study of home and hospital care provided by the same midwives. Birth 2012;39:135–
44. doi:10.1111/j.1523-536X.2012.00534.x

33 	 Lawrence A, Lewis L, Hofmeyr GJ, et al. Maternal positions and mobility during first stage labour. 
Cochrane database Syst Rev 2013;:CD003934. doi:10.1002/14651858.CD003934.pub4

34 	 Boatin AA, Wylie B, Goldfarb I, et al. Wireless fetal heart rate monitoring in inpatient full-term pregnant 
women: testing functionality and acceptability. PLoS One 2015;10:e0117043. doi:10.1371/journal.
pone.0117043

35 	 Kibuka M, Thornton JG. Position in the second stage of labour for women with epidural anaesthesia. In: 
Thornton JG, ed. Cochrane Database of Systematic Reviews. Chichester, UK: : John Wiley & Sons, Ltd 2017. 
doi:10.1002/14651858.CD008070.pub3

36 	 Gupta JK, Sood A, Hofmeyr GJ, et al. Position in the second stage of labour for women without epidural 
anaesthesia. Cochrane Database Syst Rev Published Online First: 25 May 2017. doi:10.1002/14651858.
CD002006.pub4

37 	 Zwelling E. Overcoming the Challenges. MCN, Am J Matern Nurs 2010;35:72–8. doi:10.1097/
NMC.0b013e3181caeab3

38 	 de Jonge K, Lammerink S, Putman M, et al. Bevalt het in bad? Badbevallingen in Nederlandse ziekenhuizen 
2017. NTOG 2017;130:274–7.http://www.ntog.nl/dynamic/media/3/documents/NTOG_2017_5_def_
voor_web.pdf

39 	 Geus E de, van Runnard Heimel P. Eerste landelijk cursus begeleiding en fysiologie van de baring; 
Interprofessioneel onderwijs voor VIO en AIOS Gynaecologie- 2018. 

40 	 Academie Verloskunde Maastricht. Cursus baringshouding. https://www.av-m.nl/cursussen-en-
trainingen/cursusaanbod/baringshouding (accessed 19 Dec2017).

41 	 KNOV. Bevalhoudingen; Welke bevalhouding past bij jou? Utrecht: 2017. http://deverloskundige.nl/
uploads/deverloskundige.nl/knov_client_downloads/41/file/KN_folder_A5_bevalhoudingen_HR2.pdf

42 	 KNOV. Bevalhoudingen; Welke bevalhouding past bij jou? Utrecht: 2017. 

43 	 Stuurgroep zwangerschap en geboorte. Een goed begin, veilige zorg rond zwangerschap en geboorte. 
2009. 

44 	 Sandall J, Soltani H, Gates S, et al. Midwife-led continuity models versus other models of care for 
childbearing women. In: Sandall J, ed. Cochrane Database of Systematic Reviews. Chichester, UK: : John 
Wiley & Sons, Ltd 2016. CD004667. doi:10.1002/14651858.CD004667.pub5

45 	 Renfrew MJ, McFadden A, Bastos MH, et al. Midwifery and quality care: findings from a new evidence-
informed framework for maternal and newborn care. Lancet (London, England) 2014;384:1129–45. 
doi:10.1016/S0140-6736(14)60789-3

46 	 Offerhaus PM, Otten W, Boxem-Tiemessen JCG, et al. Variation in intrapartum referral rates in 
primary midwifery care in the Netherlands: a discrete choice experiment. Midwifery 2015;31:e69-78. 
doi:10.1016/j.midw.2015.01.005



199

S u m m a r y  a n d  G e n e r a l  d i s c u s s i o n 10

47 	 KRO/NCRV de Monitor. Ik wist niet dat een bevalling zo anders kon zijn. 2017.ncrv.nl/artikelen/ik-wist-
niet-dat-een-bevalling-zo-anders-kon-zijn

48 	 ACOG. Obstetric Care Consensus: Safe Prevention of the Primary Cesarean Delivery. 2016. https://
www.acog.org/Resources-And-Publications/Obstetric-Care-Consensus-Series/Safe-Prevention-of-the-
Primary-Cesarean-Delivery

49 	 Lauzon L, Hodnett E. Labour assessment programs to delay admission to labour wards. Cochrane 
database Syst Rev 2001;:CD000936. doi:10.1002/14651858.CD000936

50 	 Klomp T, van Poppel M, Jones L, et al. Inhaled analgesia for pain management in labour. Cochrane 
database Syst Rev 2012;:CD009351. doi:10.1002/14651858.CD009351.pub2

51 	 KNOV, Erasmus MC. Randvoorwaarden voor het gebruik van Relivopan in eerstelijns geboortecentra 
Voorwoord. 2009. 

52 	 van der Kooy J, De Graaf JP, Kolder ZM, et al. A newly developed scavenging system for administration of 
nitrous oxide during labour: safe occupational use. Acta Anaesthesiol Scand 2012;56:920–5. doi:10.1111/
j.1399-6576.2012.02668.x

53 	 Weide M. Lachgas terug van weggeweest. Tijdschr voor Verlos 2014;7:12–4.

54 	 van der Haar C. Notulen ITV bijeenkomst 14-9-2016. 2016. 

55 	 Intercollegiale toetsing verloskundigen. https://www.knov.nl/scholing-en-registratie/
tekstpagina/572-2/intercollegiale-toetsing-verloskundigen-itv/hoofdstuk/884/wat-is-itv/ (accessed 2 
Jan2017).

56 	 Kennedy HP. A concept analysis of optimality in perinatal health. J Obstet Gynecol Neonatal Nurs 
2006;35:763–9. doi:10.1111/j.1552-6909.2006.00104.x

57 	 Murphy PA, Fullerton JT. Measuring outcomes of midwifery care: development of an instrument 
to assess optimality. J Midwifery Womens Health 2001;46:274–84.http://www.ncbi.nlm.nih.gov/
pubmed/11725898

58 	 Renfrew MJ, Mcfadden A, Bastos MH, et al. Midwifery and quality care: findings from a new evidence- 
informed framework for maternal and newborn care. Lancet 2014;384:1129–45. doi:10.1016/S0140-
6736(14)60789-3

59 	 Reuwer P, Bruinse H, Franx A. Proactive support of labor : the challenge of normal childbirth. Cambridge 
University Press 2009. https://www.google.nl/search?hl=nl&q=proactive+support+of+pabor&meta=&
gws_rd=ssl#hl=nl&q=proactive+support+of+labor&spf=1500646510470 (accessed 21 Jul2017).

60 	 Stenglin M, Foureur M. Designing out the Fear Cascade to increase the likelihood of normal birth. 
Midwifery. 2013. doi:10.1016/j.midw.2013.04.005

61 	 de Monitor. Geboortezorg onder druk. 2017.https://demonitor.kro-ncrv.nl/uitzendingen/geboortezorg-
onder-druk (accessed 27 Nov2017).


