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Objective To compare perinatal mortality and severe perinatal
morbidity between planned home and planned hospital births,
among low-risk women who started their labour in primary care.

Design A nationwide cohort study.
Setting The entire Netherlands.

Population A total of 529 688 low-risk women who were in
primary midwife-led care at the onset of labour. Of these, 321 307
(60.7%) intended to give birth at home, 163 261 (30.8%) planned
to give birth in hospital and for 45 120 (8.5%), the intended place
of birth was unknown.

Methods Analysis of national perinatal and neonatal registration
data, over a period of 7 years. Logistic regression analysis was
used to control for differences in baseline characteristics.

Main outcome measures Intrapartum death, intrapartum and
neonatal death within 24 hours after birth, intrapartum and

neonatal death within 7 days and neonatal admission to an
intensive care unit.

Results No significant differences were found between planned
home and planned hospital birth (adjusted relative risks and 95%
confidence intervals: intrapartum death 0.97 (0.69 to 1.37),
intrapartum death and neonatal death during the first 24 hours
1.02 (0.77 to 1.36), intrapartum death and neonatal death up to
7 days 1.00 (0.78 to 1.27), admission to neonatal intensive care
unit 1.00 (0.86 to 1.16).

Conclusions This study shows that planning a home birth does
not increase the risks of perinatal mortality and severe perinatal
morbidity among low-risk women, provided the maternity care
system facilitates this choice through the availability of well-
trained midwives and through a good transportation and referral
system.
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Introduction

Since the second half of the 20th century, the majority of
births in the western world have taken place in hospital.
However, this move from home to hospital birth for most
women was not based on evidence.! The opinion that a
hospital birth is the best option for every woman is
increasingly being challenged.” Since 1993, the official
policy in the United Kingdom, for instance, is to give
women more choice in their place of birth.> Nonetheless,
the limited evidence on the safety of planned homebirth
undermines the security of women’s choice.

In the recent National Institute of Clinical Excellence
(NICE) guideline on intrapartum care, the need for better
quality data on the safety of home birth was emphasised.”
For lack of better data, UK perinatal mortality rates were
estimated for this guideline, using information from the
Confidential Enquiry into Maternal and Child Health.>*
Assumptions were made about the number of women who
planned a home birth at booking and who were subse-
quently referred during pregnancy or labour. The intrapar-
tum-related perinatal mortality appeared to be higher in
planned home births at booking compared to the national
average in the most recent years. This conclusion, however,
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has been criticised because it was drawn on incomplete
data sets with comparison groups that were fundamentally
different.>®

Previous studies on this subject show conflicting
results.””™'® Two cohort studies, one from Australia and
one from the USA, have shown a higher risk of perinatal
mortality in planned home births compared to hospital
births.'"'® Risk factors in the home birth group, such as
breech presentation, twins and post-term births, contrib-
uted to a large extent to the excess mortality in the Austra-
lian study.!' The American study was based on birth
certificates and could not reliably exclude high risk
unplanned, unassisted home births from the planned home
birth group.'®

In contrast, cohort studies in Europe and North-America
showed no significant increase in perinatal mortality in
planned home compared to  planned hospital
births.>*'!>!® However, the power of most of these stud-
ies was limited by their small sample size.>'*'>'® Further-
more, the definition of study groups was not always
precise. For example, planned place of birth was often
recorded early in pregnancy, which resulted in women who
were referred during pregnancy because of complications
being included in the planned home birth group.”®'” In
some studies, the mortality rate in the planned home birth
group was compared only to national mortality statistics or
to rates in other studies.”® "' In most countries, it is not
easy to identify a low-risk group of women who plan a
hospital birth and distinguish them from those with risk
factors.

Because of the limitations in the available studies, it
remains unclear whether it is safe for low-risk women to
plan their birth at home. The features of the maternity care
system in the Netherlands provide an opportunity to con-
tribute evidence to this issue. In the Netherlands, maternity
care is divided into primary care for low-risk women and
secondary care for women at increased risk for complica-
tions. Independent midwives provide primary care, whereas
obstetricians are responsible for secondary care. Women in
primary care at the onset of labour, by definition have no
known risk factors and can choose to give birth at home or
in hospital. Although the home birth rate has declined stea-
dily since the mid 1960s, approximately 30% of women in
the Netherlands still give birth at home."” Homebirth is
generally considered a safe option for low-risk women.
However, the Dutch maternity care system has recently
come under pressure since the national perinatal mortality
rate has been shown to be one of the highest in Europe.*

Good quality data on planned home birth are urgently
needed to provide an evidence base to the debate in vari-
ous western countries and to give women better informa-
tion upon which to base their choice of place of birth.
Causal relationships should ideally be examined in a rando-

mised controlled trial. However, as the outcomes of interest
are rare in a low-risk population, very large sample sizes
would be required for such a study. Further, women have
shown that they were not willing to take part in such
randomised studies, as they want to choose their own place
of birth."?' Good quality observational studies are therefore
the only source of evidence on this subject.

The Netherlands is the only western country that can pro-
vide a large enough data set to show potential differences in
severe outcomes between planned home and planned hospi-
tal births among low-risk women. Homebirth is still very
common and comprehensive data are available in the Neth-
erlands Perinatal Register. Moreover, low-risk women in
primary care at the onset of labour can easily be identified
and compared, based on their intended place of birth.

In view of the limited evidence on the subject, we have
undertaken a large national cohort study. The aim of this
study was to compare perinatal outcomes between planned
home and planned hospital births among women who
started their labour in primary care, over a period of
7 years. We examined the influence of planned place of
birth, controlled for known confounding factors.

Methods

In the Netherlands, independent primary care midwives
provide care to low-risk women only. If risk factors arise
during pregnancy, during labour or in the postpartum per-
iod, a woman is referred to secondary care, for which an
obstetrician is responsible. The indications for referral have
been agreed upon by the professional groups involved and
are laid out in the so-called Obstetric Indication List. Inter-
ventions, such as pharmacological pain relief, fetal moni-
toring and augmentation of labour only take place in
secondary care. If problems occur during a planned home
birth, the woman and/or baby will be referred to secondary
care in hospital.

In the Netherlands, perinatal registration data are col-
lected in three separate databases: one for primary care
(LVR-1), one for secondary obstetric care (LVR-2) and one
for paediatric care (LNR). About 99% of primary care data
and 100% of secondary obstetric care data are entered into
these registers. All neonatal care data from academic hospi-
tals and about 50% of other paediatric data are entered in
the paediatric register. Recently, these databases have been
combined into one national perinatal database via a vali-
dated linkage method.*

We identified all low-risk women who gave birth
between 1 January 2000 and 31 December 2006 and who
were in primary midwife-led care at the onset of labour.
These women could therefore plan to give birth at home
or in hospital. In either case, they would be assisted by
their independent primary care midwife. Women who were
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in obstetrician-led care at the onset of labour were not
included in the study, even when they were at low risk.
The midwife recorded women’s intended place of birth
during pregnancy. For a number of women, the intended
place of birth was unknown. Some of these women waited
until labour to decide where they wanted to give birth and
for others the midwife would have forgotten to record the
intended place of birth. The women in our study gave birth
between 37 and 42 weeks gestation to a single fetus and
did not have any medical or obstetric risk factors that were
known before labour, such as non-cephalic presentation or
a previous caesarean section. Women in primary care with
a medium risk, for example because of a previous postpar-
tum haemorrhage, are not offered a homebirth and were
therefore not included in the study. We also excluded
women who had prolonged rupture of membranes (more
than 24 hours) without contractions, an intrauterine death
before labour started or a child with a congenital abnor-
mality. Women in our study who planned to give birth at
home may have ended up giving birth in hospital, if risk
factors developed during labour. Such risk factors could be,
for example, failure to progress, an abnormal fetal heart
rate pattern or meconium stained liquor.

Groups based on the intended place of birth (home, hos-
pital and unknown) were compared for the following out-
comes: intrapartum death, intrapartum and neonatal death
up to 24 hours, intrapartum and neonatal death up to
7 days and admission after birth to a neonatal intensive
care unit (NICU). We chose not to include admissions to a
neonatal ward as a separate outcome as indications for
these vary markedly between hospitals. If a woman used
anti-depressants during pregnancy, for instance, some hos-
pitals will admit the baby for observation for 24 hours
while others will not. Admission to a NICU, on the other
hand, invariably is an indicator of severe morbidity. We
therefore included this outcome in our analyses.

The categories for ethnic background have previously
been shown not to be filled in uniformly by midwives,
likely because they are confusing. Black African women, for
instance, are sometimes being classified as ‘Creoles’ (a cate-
gory which historically was meant to apply to Surinamese
women of African descent) and sometimes as ‘other’. We
therefore classified ethnic background dichotomously as
‘Dutch’ or ‘non-Dutch’. Socio-economic status was based
on the mean household income level of the neighbour-
hood, which was determined by the first four digits of the
woman’s postal code.

Data analysis

We compared perinatal outcomes (intrapartum death,
intrapartum and neonatal death up to 24 hours, intrapar-
tum and neonatal death up to 7 days and admission to a

NICU) of planned home birth or unknown place of birth
to planned hospital birth. For each outcome, we calculated
the crude relative risk and its 95% confidence interval. We
also calculated crude relative risks for potential confound-
ers known to be associated with these outcomes: parity,*
gestational age,”* maternal age,” ethnic background,”>*
and socio-economic status.”> We then adjusted the relative
risk estimates in a logistic regression analysis (enter
method) to show the contribution of planned place of birth
in relation to other factors to perinatal outcomes. Interac-
tion effects were also examined for each baseline character-
istic and place of birth through logistic regression analysis.

The following data were missing: parity n = 61, maternal
age n = 149, ethnic background n = 5316, socio-economic
status n = 3987. The effects of these missing data were
examined separately and they were subsequently added to
the most comparable group.

Results

Of the 529 688 women in midwife-led care at the onset of
labour, 321 307 (60.7%) planned to give birth at home,
163 261 (30.8%) intended to give birth in hospital and for
45 120 (8.5%), the intended place of birth was unknown
(Figure 1). Table 1 shows the baseline characteristics of these
women. Women who were planning to give birth at home
were more likely to be 25 years or older, of Dutch origin
and have a medium or high socio-economic status than
women who were planning a hospital birth or for whom
planned place of birth was unknown. They were also more
likely to be multiparous and give birth at 41 weeks gestation
and were less likely to give birth at 37 weeks gestation.

Perinatal mortality
No significant differences were found in the crude and
adjusted relative risks of perinatal mortality among the
planned home birth or unknown place of birth groups com-
pared to the planned hospital birth group (Tables 2 and 3).
Crude and adjusted relative risks of all mortality out-
comes were higher among women who were primiparous
(intrapartum and neonatal death 0-7 days, adj RR 1.68,
95% CI 1.34-2.10), who gave birth at 37 weeks gestation
(intrapartum and neonatal death 0-7 days, adj RR 1.99,
95% CI 1.31-3.01) or 41 weeks gestation (intrapartum and
neonatal death 0-7 days, adj RR 1.53 95% CI 1.20-1.93)
and who were 35 years or older (intrapartum and neonatal
death 0-7 days, adj RR 1.69, 95% CI 1.29-2.21). Babies of
women who were younger than 25 years old had a higher
crude relative risk for intrapartum death. However, after
controlling for known confounding factors, this difference
was not significant. Among women of non-Dutch origin,
crude relative risks for intrapartum death and intrapartum
or neonatal death during the first 24 hours were higher
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pregnancies 2000-2006
n = 1,246,440

Pregnant women with singleton

‘Women excluded from the study (n =716 752)
- in secondary care before onset of labour

- medium risk

- prolonged rupture of membranes

- intrauterine death before the onset of labour

- child with congenital abnormality

- gestational age at birth < 37 or > 42 weeks or
unknown

care at onset of labour

Low-risk women in primary

n =529 688 (100%)

Planned home birth
321 307 (60.7%)

Planned hospital birth
163 261 (30.8%)

Planned place of birth unknown
45120 (8.5%)

Figure 1. Flowdiagram.

Table 1. Characteristics of women in the primary midwifery care setting at the start of labour

Variable Planned home birth Planned hospital birth Planned place of

321 307 (60.7%) 163 261 (30.8%) birth unknown 45 120

(8.5%)
n %*** n %*** n %***

Parity*
Multiparous 189 936 59.1 86 967 53.3 24 730 54.8
Primiparous 131 371 40.9 76 294 46.7 20 390 45.2
Gestational age*,**
37 12 036 3.8 7208 4.4 2016 4.5
38-40 238 041 74.1 122 253 74.9 33753 74.8
41 71 230 22.2 33 800 20.7 9351 20.7
Maternal age*
<25 years 29 416 9.2 30 304 18.6 6649 14.7
25 to 34 years 237 603 74.0 106 564 65.3 30 971 68.6
>35 years 54 288 16.9 26 393 16.2 7500 16.6
Ethnic background*
Dutch 292 394 91.0 105 372 64.5 34 849 77.2
Non-Dutch 28 913 9.0 57 889 35.5 10 271 22.8
Socio-economic status*
High 88 358 27.5 38 568 23.6 10 398 23.1
Medium 172 039 535 70 443 43.2 21965 48.7
Low 60 910 19.0 54 250 33.2 12 757 28.3
*P < 0.0001.

**@Gestational age in completed weeks.
***Totals may not add up to 100 because of rounding error.

and adjusted relative risks for all perinatal mortality
outcomes were higher (intrapartum and neonatal death
0-7 days, adj RR 1.39, 95% CI 1.04-1.85).

Admission to a neonatal intensive care unit
Babies of women who planned a home birth were less
likely to be admitted to a NICU than those born to women

who planned a hospital birth (Table 3). However, this
difference disappeared after controlling for known con-
founders. Neonates of women whose planned place of birth
was unknown, had a higher crude and relative risk of being
admitted to the NICU (adj RR 1.33, 95% CI 1.07-1.65).
Crude and adjusted relative risks of admission to
a NICU were higher for babies of mothers who were
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Table 2. Perinatal mortality during the first 24 hours in deliveries starting in the primary midwifery care setting

Total N Intrapartum death

Intrapartum and neonatal death
during the first 24 hours

No (%) Crude RR (CI) Adj RR (CI) No (%) Crude RR (CI) Adj RR (CI)
Intended place of birth at onset of labour
Hospital 163 261 61(0.04) 1.0 1.0 84 (0.05) 1.0 1.0
Home 321 307 99 (0.03) 0.83(0.60to 1.13) 0.97 (0.69to 1.37) 148 (0.05) 0.90 (0.69 to 1.17)  1.02 (0.77 to 1.36)
Unknown 45 120 14 (0.03) 0.83(0.46to 1.48) 0.89 (0.50 to 1.59) 16 (0.04) 0.69 (0.40 to 1.18) 0.73 (0.43 to 1.25)
Parity
Multiparous 301 633 76 (0.03) 1.0 1.0 112 (0.04) 1.0 1.0
Primiparous 228 055 98 (0.04) 1.71(1.26t02.30) 1.84(1.34t02.52) 136(0.06) 1.61(1.25t02.06) 1.73(1.32 to 2.25)
Gestational age
37 21 260 16 (0.08) 2.83(1.67 to 4.78)  2.65 (1.56 to 4.49) 20 (0.09) 2.35(1.481t03.74) 2.22(1.39 to 3.54)
38-40 394 047 105 (0.03) 1.0 1.0 158 (0.04) 1.0 1.0
41 114 381 53 (0.05) 1.74 (1.25 to 2.42) 1.76 (1.26 to 2.44) 70 (0.06) 1.53(1.15t0 2.02) 1.54 (1.16 to 2.03)
Maternal age
<25 years 66 369 30 (0.05) 1.63 (1.09 to 2.45) 1.27 (0.82 to 1.95) 39 (0.06) 1.42 (1.00 to 2.02) 1.14 (0.79 to 1.66)
25 to 34 years 375 138 104 (0.03) 1.0 1.0 155 (0.04) 1.0 1.0
>35 years 88 181 40 (0.05) 1.64 (1.14 to 2.36) 1.91 (1.31 to 2.77) 54 (0.06) 1.48 (1.09 to 2.02)  1.70 (1.24 to 2.34)
Ethnic background
Dutch 432 615 129 (0.03) 1.0 1.0 189 (0.04) 1.0 1.0
Non-Dutch 97 073 45 (0.05) 1.56 (1.11 to 2.18) 1.73 (1.18 to 2.55) 59 (0.06) 1.39(1.04 to 1.86) 1.54(1.11 to 2.15)
Socio-economic status
High 137 324 42 (0.03) 1.0 1.0 60 (0.04) 1.0 1.0
Medium 264 447 94 (0.04) 1.16 (0.81 to 1.67) 1.16 (0.80 to 1.67) 131 (0.05) 1.13(0.84 to 1.54) 1.14 (0.84 to 1.54)
Low 127 917 38 (0.03) 0.97 (0.63 to 1.51)  0.79 (0.50 to 1.25) 57 (0.04) 1.02 (0.71 to 1.47)  0.89 (0.60 to 1.30)

Adj, adjusted; Cl, confidence interval.

primiparous (adj RR 2.24, 95% CI 1.95-2.56), gave birth at
37 or 41 weeks gestation (adj RR 1.90, 95% CI 1.49-2.43
and adj RR 1.42, 95% CI 1.23-1.64 respectively), were
35 years or older (adj RR 1.52, 95% CI 1.29-1.80), of
non-Dutch origin (adj RR 1.34, 95% CI 1.14-1.58) and
had a low socio-economic status (adj RR 1.30, 95% CI
1.09-1.55). Babies of women younger than 25 years old
had a higher crude relative risk for admission to a NICU
than other women, but this difference disappeared after
controlling for known confounding factors.

No effects were found of the interactions between each
of the baseline characteristics and place of birth on perina-
tal outcomes (data not shown).

Discussion

In this large cohort study, planned home birth in a low-
risk population was not associated with higher perinatal
mortality rates or an increased risk of admission to a NICU
compared to planned hospital birth after controlling for
maternal characteristics. Although various factors, such as
primiparity and age over 35, were associated with higher
rates of adverse perinatal outcomes, no interaction effects

were found between these factors and planned place of
birth.

This study has some major strengths. As far as we know,
this is the largest study into the safety of home birth. Its
large sample size provided the power to detect differences
in rare adverse outcomes. As it has been shown that con-
ducting a randomised controlled trial is not possible,"*'
the best evidence about the safety of home birth can only
come from good quality, routine registrations such as the
one we used in our study. Furthermore, we were able to
study a group of truly low-risk women.

Our study had some limitations. First, as this was a ret-
rospective data collection, some data were missing. The
planned place of birth was not recorded for 8.5% of
women. For some women, this information was missing.
Others waited until labour to decide where they wanted to
give birth. Babies of women whose planned place of birth
was unknown were more likely to be admitted to a NICU.
Prospective cohort studies may show why this group is
at higher risk. In addition, paediatric data of 50% of non-
academic hospitals were missing. The availability of these
data depends on the willingness of paediatricians to take
part in the national registration system and is not related
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Table 3. Perinatal outcome during the first week after birth in deliveries starting in the primary midwifery care setting

Total N Intrapartum and neonatal death 0-7 days Admission to NICU*
No (%) Crude RR (CI) Adj RR (CI) No (%) Crude RR (CI) Adj RR (CI)

Intended place of birth at onset of labour
Hospital 163 261 116 (0.07) 1.0 1.0 323 (0.20) 1.0 1.0
Home 321307 207 (0.06) 0.91(0.72 to 1.14) 1.00 (0.78 to 1.27) 540 (0.17)  0.85(0.74 t0 0.98)  1.00 (0.86 to 1.16)
Unknown 45 120 22 (0.05) 0.69(0.441t01.08) 0.71(0.45t0 1.12) 112 (0.25) 1.26 (1.01 to 1.56)  1.33 (1.07 to 1.65)
Parity
Multiparous 301 633 159 (0.05) 1.0 1.0 378 (0.13) 1.0 1.0
Primiparous 228 055 186 (0.08) 1.55 (1.25 to 1.91) 1.68 (1.34t0 2.10) 597 (0.26) 2.09 (1.84 to 2.38)  2.24 (1.95 to 2.56)
Gestational age
37 21 260 25(0.12)  2.09 (1.38 to 3.16) 1.99 (1.31 to 3.01) 72 (0.34) 2.09 (1.64 to 2.66)  1.90 (1.49 to 2.43)
38-40 394 047 222 (0.06) 1.0 1.0 641 (0.16) 1.0 1.0
41 114 381 98 (0.09) 1.52 (1.20 to 1.93) 1.53(1.20 to 1.93) 262 (0.23) 1.41 (1.22 to 1.63) 1.42 (1.23 to 1.64)
Maternal age
<25 years 66 369 50 (0.08) 1.29 (0.95 to 1.76) 1.06 (0.76 to 1.46) 148 (0.22) 1.31(1.09 to 1.57)  0.91 (0.75 to 1.10)
25 to 34 years 375138 219 (0.06) 1.0 1.0 640 (0.17) 1.0 1.0
>35 years 88 181 76 (0.09) 1.48 (1.14 to 1.92) 1.69 (1.29 to 2.21) 187 (0.21) 1.24 (1.06 to 1.46)  1.52 (1.29 to 1.80)
Ethnic background
Dutch 432 615 269 (0.06) 1.0 1.0 741 (0.17) 1.0 1.0
Non-Dutch 97 073 76 (0.08) 1.26 (0.98 to 1.63) 1.39 (1.04 to 1.85) 234 (0.24) 1.41(1.22 to 1.63) 1.34(1.14 to 1.58)
Socio-economic status
High 137 324 77 (0.06) 1.0 1.0 238 (0.17) 1.0 1.0
Medium 264 447 189 (0.07) 1.28 (0.98 to 1.66) 1.29 (0.99 to 1.68) 422 (0.16) 0.92 (0.79 to 1.08)  0.93 (0.79 to 1.09)
Low 127 917 79 (0.06) 1.10 (0.81 to 1.51) 1.00 (0.72 to 1.40) 315 (0.25) 1.42 (1.20 to 1.68)  1.30 (1.09 to 1.55)

*Neonates that were alive at birth.

to the care provided by obstetricians or midwives. It is
therefore unlikely that these missing data would have
affected the direction of our findings, although they will
have reduced the power to find significant differences in
admission to a NICU. Perinatal mortality is also recorded
in the primary care and secondary obstetric care registers
and is therefore less affected by the missing paediatric data.

Second, socio-economic status was based on the mean
household income level of the neighbourhood, which was
determined by the woman’s postal code. Using this proxy
measure may have led to some misclassification.

The fact that the perinatal mortality rate in the Nether-
lands is higher compared to other European countries
while the number of home births is larger as well, has
raised anxiety about the safety of planning birth at home.*®
This study shows that the relative high perinatal mortality
rate in the Netherlands cannot be explained by the large
number of planned home births. These results should
strengthen policies that encourage low-risk women at the
onset of labour to choose their own place of birth. They
show that planning a home birth is a safe option in a
country with a maternity care system, which facilitates this
choice through adequate numbers of well-trained midwives
who assess the appropriateness of a home birth and

through a rapid transportation and an integrated referral
system.

More research is needed into the causes of perinatal
mortality. The relatively high prevalence of several maternal
risk factors may contribute to the higher mortality rate in
the Netherlands. The percentage of older mothers in the
Netherlands, for example, is higher than in any other Euro-
pean country apart from Ireland and Spain (about 20% is
35 years or older).””?® More than twice as many mothers
are of non-North European origin than in Denmark or
Sweden.” Both high maternal age and non-Dutch back-
ground were related to adverse perinatal outcomes in our
study and this is consistent with findings from other stud-
ies.”>*> However, obstetric and midwifery care factors can
also play an important role in determining perinatal out-
comes. Two recent Dutch perinatal audit studies showed
that several substandard care factors, such as failure to
detect intrauterine growth retardation, were possibly or
probably related to perinatal deaths.>®*!

Our study was unable to answer the question whether
the definition of ‘low-risk’ was appropriate in this study. If
women are not referred in time, perinatal outcomes may
be worse for low-risk women in primary midwife-led care
compared with those in obstetrician-led care, regardless of
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their planned place of birth. On the other hand, unneces-
sary referrals are likely to increase the risk of unnecessary
obstetric interventions. As obstetric interventions poten-
tially have adverse effects, a low intervention rate is an
important indicator of optimal care as are good maternal
and neonatal outcomes.'® Studies in several countries have
shown that low-risk women with a planned home birth are
less likely to experience referral to secondary care and sub-
sequent obstetric interventions than those with a planned
hospital birth.®'>!*183233 1t js possible that the home envi-
ronment is more conducive to birth without referral or
interventions. On the other hand, our study confirmed ear-
lier findings that low-risk women who choose to give birth
in hospital are more likely to be primiparous and of ethnic
minority background.”* The risk of adverse perinatal out-
comes is higher in these groups and therefore some self-
selection may take place among women who are more
likely to need obstetric interventions. In addition, women
who choose a hospital birth have been shown to be less
hesitant towards technological interventions.”> More
research is needed into the effect of planned place of birth
on referrals and interventions, controlled for other factors.

In conclusion, this study did not show increased risks of
perinatal mortality and severe perinatal morbidity, adjusted
for known confounding factors, among low-risk women
planning a home birth. Low-risk women should be encour-
aged to plan their birth at the place of their preference,
provided the maternity care system is well equipped to
underpin women’s choice.

Disclosure of interest
We declare that we have no conflict of interest.

Contribution to authorship

All authors contributed substantially to the design of the
study, A.C.J. Ravelli analysed the data, A. de Jonge
prepared the manuscript and is the guarantor of the study
and all authors critically revised earlier concepts of the
paper and gave final approval of the version to be pub-
lished.

Details of ethics approval
Ethical approval is not required for this type of study in
the Netherlands.

Funding
The Dutch Ministry of Health.

Acknowledgement

This study was based on data from the Netherlands Perina-
tal Register. We acknowledge all midwives, obstetricians,
paediatricians, nurses and residents who routinely collect
the perinatal data for this register. We like to thank Prof

David Taylor for critically reviewing our paper and Dr
Charles Agyemang for his useful comments on earlier drafts
of this article. l

References

1 Olson O, Jewell MD. Home versus hospital birth. Cochrane Database
Syst Rev 1998;3:CD000352.

2 National Collaborating Centre for Women’s and Children’s
health. Intrapartum care. In: Commissioned by the National
Institute for Clinical Excellence, editor. Intrapartum Care. Care of
Healthy Women and Their Babies During Childbirth. London: RCOG
Press; 2007. pp. 48-66.

3 Expert Maternity Group. Changing Childbirth. London: HMSO, 1993.

4 Mori R, Dougherty M, Whittle M. An estimation of intrapartum-
related perinatal mortality rates for booked home births in England
and Wales between 1994 and 2003. B/OG 2008;115:554-9.

5 Gyte G, Dodwell M, Newburn M, Sandall J, Macfarlane A, Bewley S.
An estimation of intrapartum-related perinatal mortality rates for
booked home births in England and Wales between 1994 and
2003. BJOG 2008;115:1321-2.

6 Walsh D, Downe S. Uncertainty around home birth transfers. B/JOG
2008;115:1184-5.

7 Collaborative survey of perinatal loss in planned and unplanned
home births. Northern Region Perinatal Mortality Survey Coordinat-
ing Group. BMJ 1996;313:1306-9.

8 Ackermann-Liebrich U, Voegeli T, Gunter-Witt K, Kunz I, Zullig M,
Schindler C, et al. Home versus hospital deliveries: follow up study
of matched pairs for procedures and outcome. Zurich Study Team.
BMJ 1996;313:1313-8.

9 Aikins Murphy P, Fullerton J. Outcomes of intended home births in
nurse-midwifery practice: a prospective descriptive study. Obstet
Gynecol 1998;92:461-70.

10 Anderson RE, Aikins Murphy P. Outcomes of 11,788 planned home
births attended by certified nurse-midwives. A retrospective descrip-
tive study. J Nurse Midwifery 1995;40:483-92.

11 Bastian H, Keirse MJ, Lancaster PA. Perinatal death associated with
planned home birth in Australia: population based study. BMJ
1998;317:384-8.

12 Davies J, Hey E, Reid W, Young G. Prospective regional study of
planned home births. Home Birth Study Steering Group. BMJ
1996;313:1302-6.

13 Janssen PA, Lee SK, Ryan EM, Etches DJ, Farquharson DF, Peacock D,
et al. Outcomes of planned home births versus planned hospital
births after regulation of midwifery in British Columbia. CMAJ 2002;
166:315-23.

14 Johnson KC, Daviss BA. Outcomes of planned home births with
certified professional midwives: large prospective study in North
America. BMJ 2005;330:1416.

15 Lindgren HE, Radestad IJ, Christensson K, Hildingsson IM. Outcome
of planned home births compared to hospital births in Sweden
between 1992 and 2004. A population-based register study. Acta
Obstet Gynecol Scand 2008;87:751-9.

16 Pang JW, Heffelfinger JD, Huang GJ, Benedetti TJ, Weiss NS. Out-
comes of planned home births in Washington State: 1989-1996.
Obstet Gynecol 2002;100:253-9.

17 Parratt J, Johnston J. Planned homebirths in Victoria, 1995-1998.
Aust J Midwifery 2002;15:16-25.

18 Wiegers TA, Keirse MJ, van der ZJ, Berghs GA. Outcome of planned
home and planned hospital births in low risk pregnancies: prospec-
tive study in midwifery practices in The Netherlands. BMJ
1996;313:1309-13.

© 2009 The Authors Journal compilation © RCOG 2009 BJOG An International Journal of Obstetrics and Gynaecology

1183



de Jonge et al.

19 Delivery, Length and Weight at Birth and Breastfeeding. [Bevalling,
lengte en gewicht bij geboorte en borstvoeding]. Den Haag/
Heerlen: National Statistics Office [Centraal Bureau voor de Statis-
tiek], 2008 [cited 2008 Oct. 20].

20 Mohangoo AD, Buitendijk SE, Hukkelhoven CWPM, Ravelli ACJ,

Rijninks-van Driel GC, Tamminga P, et al. Higher perinatal

mortality in the Netherlands than in other European countries: the

Peristat-Il study. [Hoge perinatale sterfte in Nederland vergeleken met

andere Europese landen]. Ned Tijdschr Geneeskd 2008;152:2718-27.

Hendrix M, Van Horck M, Moreta D, Nieman F, Nieuwenhuijze M,

Severens J, et al. Why women do not accept randomisation for

place of birth: feasibility of a RCT in the Netherlands. BJOG

2009;116:537-44.

22 Meray N, Reitsma JB, Ravelli AC, Bonsel GJ. Probabilistic record link-
age is a valid and transparent tool to combine databases without a
patient identification number. J Clin Epidemiol 2007;60:883-91.

23 Ravelli AC, Eskes M, Tromp M, Van Huis AM, Steegers EA,
Tamminga P, et al. Perinatal mortality in The Netherlands 2000-
2006; risk factors and risk selection. Ned Tijdschr Geneeskd
2008;152:2728-33.

24 Cotzias CS, Paterson-Brown S, Fisk NM. Prospective risk of unex-
plained stillbirth in singleton pregnancies at term: population based
analysis. BMJ 1999;319:287-8.

25 Troe EJ, Bos V, Deerenberg IM, Mackenbach JP, Joung IM. Ethnic
differences in total and cause-specific infant mortality in The Nether-
lands. Paediatr Perinat Epidemiol 2006;20:140-7.

26 Steer P. Editor’'s choice. How safe is home birth? B/JOG 2008;115:i-ii.

2

-

27 Buitendijk SE, Nijhuis JG. High perinatal mortality in the Netherlands
compared to the rest of Europe. [Hoge perinatale sterfte in Neder-
land in vergelijking tot de rest van Europa]. Ned Tijdschr Geneeskd
2004;148:1855-60.

28 Stichting Perinatale Registratie Nederland. Perinatal Care in the
Netherlands 2006 [Perinatale Zorg in Nederland 2006]. Utrecht, the
Netherlands: Stichting Perinatale Registratie Nederland, 2008.

29 Achterberg P. Met de beste vergelijkbaar? Internationale verschillen
in sterfte rond de geboorte. RIVM rapport 270032001. 2005.

30 De Reu PA, Nijhuis JG, Oosterbaan HP, Eskes TK. Perinatal audit on
avoidable mortality in a Dutch rural region: a retrospective study.
Eur J Obstet Gynecol Reprod Biol 2000;88:65-69.

31 Wolleswinkel-van den Bosch JH, Vredevoogd CB, Borkent-Polet M,
van EJ, Fetter WP, Lagro-Janssen TL, et al. Substandard factors in
perinatal care in The Netherlands: a regional audit of perinatal
deaths. Acta Obstet Gynecol Scand 2002;81:17-24.

32 Amelink-Verburg MP, Verloove-Vanhorick SP, Hakkenberg RM,
Veldhuijzen IM, Bennebroek GJ, Buitendijk SE. Evaluation of
280,000 cases in Dutch midwifery practices: a descriptive study.
BJOG 2008;115:570-8.

33 van der Hulst LA, van Teijlingen ER, Bonsel GJ, Eskes M, Bleker OP.
Does a pregnant woman's intended place of birth influence her
attitudes toward and occurrence of obstetric interventions? Birth
2004;31:28-33.

34 Anthony S, Buitendijk SE, Offerhaus PM, Dommelen P, Pal-de Bruin
KM. Maternal factors and the probability of a planned home birth.
BJOG 2005;112:748-53.

1184

© 2009 The Authors Journal compilation © RCOG 2009 BJOG An International Journal of Obstetrics and Gynaecology



