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ABSTRACT
Background

Observational studies of increasingly better quality and in different settings suggest that planned home birth in many places can be as
safe as planned hospital birth and with less intervention and fewer complications. This is an update of a Cochrane review first published

in 1998.
Objectives

To assess the effects of planned hospital birth compared with planned home birth in selected low-risk women, assisted by an experienced
midwife with collaborative medical back up in case transfer should be necessary.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (30 March 2012) and contacted editors and authors
involved with possible trials.

Selection criteria

Randomised controlled trials comparing planned hospital birth with planned home birth in low-risk women as described in the

objectives.
Data collection and analysis

The two review authors as independently as possible assessed trial quality and extracted data. We contacted study authors for additional
information.

Main results

Two trials met the inclusion criteria but only one trial involving 11 women provided some outcome data and was included. The
evidence from this trial was of moderate quality and too small to allow conclusions to be drawn.

Planned hospital birth versus planned home birth (Review) 1
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:ole.olsen@sund.ku.dk
mailto:ole.cph@gmail.com

Authors’ conclusions

There is no strong evidence from randomised trials to favour either planned hospital birth or planned home birth for low-risk pregnant
women. However, the trials show that women living in areas where they are not well informed about home birth may welcome ethically
well-designed trials that would ensure an informed choice. As the quality of evidence in favour of home birth from observational studies
seems to be steadily increasing, it might be as important to prepare a regularly updated systematic review including observational studies
as described in the Cochrane Handbook for Systematic Reviews of Interventions as to attempt to set up new randomised controlled trials.

PLAIN LANGUAGE SUMMARY
Benefits and harms of planned hospital birth compared with planned home birth for low-risk pregnant women

Most pregnancies among healthy women are normal, and most births could take place without unnecessary medical intervention.
However, it is not possible to predict with certainty that absolutely no complications will occur in the course of a birth. Thus, in many
countries it is believed that the safest option for all women is to give birth at hospital. In a few countries it is believed that as long as
the woman is followed during pregnancy and assisted by a midwife during birth, transfer between home and hospital, if needed, is
uncomplicated. In these countries home birth is an integrated part of maternity care. It seems increasingly clear that impatience and easy
access to many medical procedures at hospital may lead to increased levels of intervention which in turn may lead to new interventions
and finally to unnecessary complications. In a planned home birth assisted by an experienced midwife with collaborative medical back
up in case transfer should be necessary these drawbacks are avoided while the benefit of access to medical intervention when needed
is maintained. Increasingly better observational studies suggest that planned hospital birth is not any safer than planned home birth
assisted by an experienced midwife with collaborative medical back up, but may lead to more interventions and more complications.
However, there is no strong evidence from randomised trials to favour either planned hospital birth or planned home birth for low-risk
pregnant women. Only two very small randomised trials have been performed. Only one trial (involving 11 women) contributed data
to the review. They did not allow conclusions to be drawn except that women living in areas where they are not well informed about
home birth may welcome ethically well-designed trials that would ensure an informed choice.

BACKGROUND

o e . innovations into the routines of pre- and postnatal care and de-
Medicalisation of childbirth is a central feature in Western so- P p

cieties (Johanson 2002).The majority of women living in high- livery, without any rigorous evaluation. The list is long, but the

. . . . L ; . most important were induction, ultrasound, foetal monitorin,
and middle-income countries have given birth in hospitals since P ’ ’ &

the middle of the 20th century. However, there are regions where and placental function tests” (Cochrane 1979). The relationship

S . . . between hospitalisation, childbirth, and intervention is still an im-
home birth is considered part of normal practice. The most cited p ’ ’

case is The Netherlands where planned home birth is supported portant issue as "Concern about the iatrogenic effects of obstetric

by the official healthcare system. Here, planned home birth is con- 1nter:rent10n”1n ?)vornen who do not have a dlinical need for it haf
put “normal” birth firmly on the agenda for the 21st century.
(EURO-PERISTAT 2008). A range of interventions continue to

be used routinely in relation to births at many hospitals despite the

sidered an appropriate choice for a woman of low risk and approx-
imately 30% of all births take place at home (Hendrix 2009). It
is of historical interest to note that the transfer of low-risk births
from home to hospital in the 1960s, despite lack of high-qual-

ity evidence, was one of the pivotal issues when Archie Cochrane

fact that for a long time they have been proven to have harmful ef-
fects, or only marginal or no beneficial effect (Enkin 1995; Sakala
2008; Thorp 2007), e.g. fetal monitoring (Blix 2005; Gourounti
2007), as mentioned by Archie Cochrane, episiotomy (Graham
2005) and early cord clamping (Hutchon, 2010). Even though
the use of a few specific interventions have been reduced (e.g. pla-

laid out the ideological ground for The Cochrane Collaboration.
Cochrane awarded ‘the wooden spoon’ to obstetrics (Cochrane
1989), because “The specialty missed its first opportunity in the

sixties, when it failed to randomise the confinement of low-risk . ) ) ) - A
. . cental function tests (Neilson 2003), in general “Routine medi-
pregnant women at home or hospital. Then, having filled the emp- . ) ) ° o
. . . . cal interventions have [...] increased steadily over time” (Hodnett
tying beds by getting nearly all pregnant women into hospital,

the obstetricians started to introduce a whole series of expensive

2010) despite the efforts of the Cochrane Pregnancy and Child-
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birth Group, its predecessors (Enkin 1995; Sakala 2008; Thorp
2007), and other researchers carrying out systematic reviews (Blix
2005; Gourounti 2007).

The question which motivated this review was (Olsen 1997b): to
what extent is it possible to select a group of low-risk women who
might benefit from planning a home birth that is backed up by
a collaborative, medical support system in case a transfer should
turn out to be necessary, rather than plan a hospital birth initially.

Description of the condition

This review is about healthy pregnant women at term for whom
no serious complications have been identified prior to the spon-
taneous initiation of birth and for which the birth is expected to
be medically uncomplicated. Generally, between 70% and 80%
of all pregnant women may be considered as low risk at the start

of labour (WHO 1996).

Description of the intervention

It is debatable whether planned home birth or planned hospi-
tal birth should be considered the experimental intervention. In
line with Archie Cochrane we will consider planned hospital birth
as the experimental intervention. Hospital practices vary a lot
(EURO-PERISTAT 2008) and in many places there is a high in-
tervention rate (Sakala 2008). Home birth practices also vary, but
it is a common feature that only very few interventions can be
carried out without transfer to hospital. Home birth is not only a
birth that takes place in a specific place, it is also as a way to perform
birth, as a range of childbirth practices (Mansfield 2008). “[...] the
act of giving birth to a child is never simply a physiological act,
but rather a performance defined by and enacted within a cultural
context” (Jordan 1997; Romalis 1981). Thus both the planned
hospital and the planned home birth options cover a broad range
of actual practices.

How the intervention might work

Two lines of theoretical reasoning exist that each in their own way
explain how planned hospital births for low-risk women may have
impacts on the labouring woman and the fetus/new-born. They
have been labelled the medical model and the midwifery model of
care (Rooks 1999). However, it should not be taken for granted
that the midwifery model is practiced by midwives and the medical
model by doctors; these models describe differences in childbirth
practices but they do not apply only to specific professions. Rooks
describes the two models as a sort of stereotypes at each end of
a continuum. The models can be used to identify and discuss
differences even though most practices in real life fall somewhere

in between. The models have one thing in common: Proper and
timely identification of upcoming complications and access to
interventions are at the heart of good care. Otherwise their focus
is different.

The rationale behind the medical model is that a hospital provides
a safe environment for a labouring woman, due to the capacity
to intervene, without delay, in case of complications (e.g. cord
prolapse, abruptio placenta, shoulder dystocia and fetal hearth
plummeting for no obvious reason). The quote “Birth can only be
defined as normal in retrospect” pinpoints this rationale (WHO
1996). Even though women can labour without the need for med-
ical backup, it is not possible to identify those women or new-
borns beforehand. It is therefore safest for all women to deliver
in a hospital fully equipped with modern technology and profes-
sionals who can identify women at risk and intervene in case of
emergency. All births, including normal births, are attended to
as complicated deliveries. Clinicians believe with justification that
babies may be rescued by rapid delivery. In their everyday work
with average and unselected births obstetricians fairly often en-
counter complications and not too rarely they also face complica-
tions that carry a high risk of maternal and fetal death or severe
morbidity. In such emergency circumstances clinicians are often
satisfied with interventions even when they have not been tested in
randomised trials (e.g. cesarean section or instrumental delivery).
And midwives, if in charge of such a seemingly normal birth where
complications develop during labour, will transfer responsibility
to the obstetricians for surveillance and medical intervention and
subsequently assist the obstetrician under his or her supervision.
As emergency complications may also occur among women with
low-risk pregnancies - although at a much lower frequency - the
rationale behind planned hospital births for all women irrespec-
tive of their risk status is that immediate availability of emergency
interventions will decrease the frequency of the, admittedly rarer,
seriously bad outcomes without introducing too many adverse ef-
fects that might outweigh the theoretical advantage. Examples of
emergency complications that concern clinicians the most in re-
lation to low-risk births, especially if these takes place outside the
hospital, are abruptio placenta, cord prolapse, shoulder dystocia
and fetal hearth plummeting for no obvious reason.

Among hospital births, abruptio placenta is the complication that
carries the highest risk (adjOR = 50 for perinatal mortality (Sheiner
2003)). However, it often develops slowly over time, can take time
to diagnose, and among those planning a home birth and going
into labour at term at home, abruptio placenta probably occurs for
less than 1 in 10,000 (Janssen 2009) so the outcome of pregnan-
cies complicated by abruptio placenta may not be influenced very
much by the planned place for the birth, whether at hospital or at
home. The complication with the second highest risk is cord pro-
lapse (adjOR = 15 for perinatal mortality (Sheiner 2003)). Among
low-risk women cord prolapse is also a rare event, around 1 in
10,000 (Chamberlain 1997; Horn 2010). However, it can happen
spontaneously (i.e. the water breaks with an unengaged fetus) and
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“is one of the emergency situations that can be fatal in both home
and hospital” (Horn 2010). At hospital it is usually treated with
cesarean section. If encountered at home the "midwife might keep
a hand inside you, holding the baby’s head up and off the cord,
while waiting for the ambulance to arrive. She may well remain in
this position while the ambulance crew transported you to hospi-
tal. An interesting sight for the neighbours - but potentially life-
saving for your baby. [...] this is one complication where any delay
could prove fatal; there is little doubt that hospital is the best place
to have a cord prolapse” (Horn 2010).

Thus, with regard to the first two emergency complications, the
theoretical reasoning why hospitalisation may have a positive im-
pact on the outcome of low-risk pregnancies is perfectly logical.
However, it is also obvious that the potential benefits are only re-
alised for a very tiny fraction of women with low-risk pregnancies.
Statisticians have grappled with the proper interpretation of events
with an extremely low probability in decision making contexts
since the concept of risk and probability emerged during the Re-
naissance, was formalised during the Enlightenment and matured
during the ensuing centuries (Gigerenzer 1989; Hacking 1984).
One of the solutions to the problem with extremely low proba-
bilities has been to say that probabilities and utility (or loss) do
not exist in a vacuum, they exist in a context and have to be in-
terpreted in that context. Thus, while the above mentioned com-
plications and risks are important to care about among women
with high risk (and unselected) pregnancies and are important for
their caretakers to be prepared for, compared to other potentially
devastating life events, this might not be as true for women with
low-risk pregnancies. From a low-risk woman’s once-in-a-lifetime
perspective, the risk of encountering such a complication is less
than the risk of an average person being killed in a traffic accident
during one year (Epidemiology of motor vehicle collisions 2012).
For a set of parents, the risk that one of the parents (or the child)
will get killed in a traffic accident before school age will be fairly
much higher than any theoretical potential increase in the chances
of survival related to a possible hospitalisation of the birth. This
apparent paradox (or dependence on context) is sometimes trans-
lated by statisticians into a saying like ”an event with very small
probability does not occur® (Daston 1979; Shafer 2006; Swijtink
1986). This is of course not true in a strictly mathematical sense.
But in a decision-making context it does make some sort of sense.
In a decision-making context, it is not meaningful to focus on
events with such a small probability of happening that any mod-
ifications of the probability that an intervention might have may
easily be overruled by other types of events with a much higher
probability. One might say that for high-risk pregnancies the preg-
nant woman and her obstetrician agree in their assessment of what
are the most important rare events to prepare for irrespective of
whether they see the complications in a life time perspective or in
a hospital department perspective, whereas for women with low-
risk pregnancies the assessment of the importance of the extremely
rare events deviates from the assessment of the same events in a

hospital department perspective.

The complication with the third highest risk is shoulder dysto-
cia (adjOR = 7 for perinatal mortality). It has been called "the
nightmare of obstetricians® as it is a serious condition complicat-
ing 0.1-2.1% of all pregnancies (Sheiner 2006). In addition to a
high perinatal mortality there can also be “morbidity associated
with the condition, even when it is managed appropriately. Ma-
ternal morbidity is also increased, particularly postpartum haem-
orrhage (11%) and fourth-degree perineal tears (3.8%). [... How-
ever,] their incidences remain unchanged by the manoeuvres re-
quired to effect delivery (RCOG 2005). Most procedures that
can be carried out at hospital can be carried out at home as well.
Midwives are trained in coping with such emergency situations
(ICM 2010; RCOG 2005). In a study reporting on the use of
McRoberts’ manoeuvre, rotational methods and posterior arm de-
livery in a hospital setting "The cumulative success rates after the
second and the third manoeuvres were 79.0 and 94.6%, respec-
tively“ (Leung 2011). In a study of the all-four manoeuvre an even
higher success rate was reported (Bruner 1998) with no mortal-
ity and a comparably low morbidity. The all-four manoeuvre is
even often more easily carried out in home birth settings than in
many hospital settings as neither epidurals nor fetal monitors are
used at home (Meenan 1991). However, it is not easy to obtain
large, valid and comparable case series but to the extent that the
mortality and morbidity rates related to shoulder dystocia seem
lower in home birth settings than in hospital settings and as the
most common ensuing morbidities are either initially treated in
the same way at home as in hospital (postpartum haemorrhage)
or can be transferred without emergency (fourth-degree perineal
tears) the theoretical reasoning why hospitalisation of women with
low-risk pregnancies may have a positive impact on the outcome
is less clear.

With regard to the fourth mentioned emergency situation, fetal
heart plummeting for no obvious reason, we note that many fetal
heart rate abnormalities will resolve with simple conservative mea-
sures, such as a change in maternal position (to relieve aortocaval
compression and pressure on the umbilical cord) [...] and short-
term maternal oxygen administration” (Enkin 1995). To the ex-
tent that “The most common treatment for [...] persistent fetal
heart rate abnormality [...] is prompt delivery” (Enkin 1995), it
is obvious that a policy of hospitalisation will have some impact
on women with low-risk pregnancies. However, when the fetal
heart rate is continuously electronically monitored during labour,
the rate of false alarms may be as high as 99.8% (Alfirevic 2008;
Nelson 1996), leading to an increase in caesarean sections and in-
strumental vaginal births without any reduction in cerebral palsy,
infant mortality or other standard measures of neonatal well-be-
ing (Alfirevic 2008; Nelson 1996). Thus it is not obvious that the
impact of a policy of general hospitalisation is necessarily benefi-
cial even though a very small fraction of all persistent fetal heart
rate abnormalities for no obvious reason that do not resolve at
home may worsen due to the longer transfer time from diagnosis
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to intervention. It might be noted that many cases of fetal heart
rate abnormality observed by obstetricians on duty will be due
to interventions that only take place in hospitals, like oxytocin
administration or epidural anaesthesia (Enkin 1995) and are in
general observed among women with high-risk pregnancies. As
many cases of fetal heart plummeting are observed in correlation
with the two first mentioned emergency complications or other
known high-risk situations (Sheiner 2003), the cases that are both
persistent and appears for no obvious reason among women with
low-risk pregnancies are probably extremely rare.

In the medical model, the possible iatrogenic effect of labour inter-
ventions is given little attention (Davis-Floyd 2009a). If a hospital
birth is planned instead of a home birth, it may initiate a cascade
of interventions and negative effects. The very first intervention
in labour is leaving home which means that the production of
oxytocin may be interrupted and labour slow-down. Upon arrival
to the hospital the labour may therefore need to be induced or
augmented with syntocinon, either because of the slow-down in
the natural progress or because of general hospital based routines
or time limits (O’Driscoll 1993). Another option is amniotomy
that may increase the risk of cord prolapse especially if the fetus has
not engaged in the pelvis. The non-familiar environment and the
interventions may make it less inviting to remain mobile, actively
to change between relaxation, joking, intense labour, managing
contraction, visiting the loo, bending over a table, shouting at the
partner, kissing, going to the kitchen, in short: to remain in control
(Hunter 2004). It is easier to lie down on the hospital bed, give up
and ask for pain relief. Busy hospitals often have many routines;
in some parts of the world eating and drinking is prohibited if
the woman is hospitalised (Rooks 1989; Singata 2010) and many
hospitals enrol all women in a standardised regimen such as active
management of labour (O’Driscoll 1993) or electronic fetal mon-
itoring. Whether or not hospitals subscribe to active management
of labour, augmentation rates may still be high (Clark 2009). In
many countries women of low risk are “part of the care in the
whole obstetric department, and thus subject to the same rules
and arrangements, with little distinction between high-risk and
low-risk” (Hodnett 1989). In concert, these aspects may lead to
various complications for mother and child - e.g. giving birth in
a less physiologically advantageous position lying down on a bed
where the body has to work against gravity, where the baby’s exit
is impeded, and where the baby may be going into distress (Horn
2010), and where, finally, more dramatic interventions are needed
such as instrumental or operative delivery (Anim-Somuah 2005)
which in turn may lead to additional problems for mother and
baby. Being in hospital also carries risks e.g. from fetal asphyxia
from inappropriate over-use of oxytocin. The need for quietness to
establish breastfeeding may also be impeded. In addition to such a
cascade of events, mother and baby are also inadvertently exposed
to unfamiliar pathogens in the hospital (Horn 2010) that may
lead to more or less severe consequences. Finally, in some countries
there is a trend towards discharging mother and baby still earlier

from still larger and more centralised hospitals concentrating the
childbirth experience to a condensed episode of objectification,
intervention and pain, delimited by long transportation to and
from the hospital rather than an empowering, integrated, adven-
turous personal experience laying out the ground for the joys and
challenges of mother- and parenthood.

In addition to the intended and unintended effects on the out-
comes traditionally studied in obstetric research (such as Apgar
scores, haemorrhage, etc), the midwifery model adds another set
of dimensions to the picture. Rooks emphasizes how good obstet-
ric outcomes are not the only goal for the midwife (Rooks 1999).
Midwives also value childbirth as an emotionally, socially, cultur-
ally, and often spiritually meaningful life experience (ICM 2012).
The woman’s transition into motherhood should be a positive ex-
perience and breastfeeding and mothercraft are part of the focus of
midwifery (Rooks 1999). These dimensions are not seen as exter-
nal and additional to the obstetric dimensions; they are an integral
part of obstetrics as practiced by midwives. Those who practice in
accordance with the midwifery model focus on the normalcy of
pregnancy, and its potential for health. Birth is viewed as a natural
process that has profound meaning to many people and should be
treated as normal until there is evidence of a problem. The possi-
bility of complications is not allowed to pre-empt all other values
associated with the woman’s experience of bearing and giving birth
to a child. Midwives are experts in protecting, supporting, and
enhancing the normal physiology of labour, delivery, and breast-
feeding, and establish the pregnant woman as an active partner in
her own care and recognize her as the primary actor and decision-
maker. The approach is time-intensive and relationship-intensive.
Midwives use their own physical and emotional energy to encour-
age, support, and comfort women during birth. The midwifery
model of care is based on respect for the intricacy of the natural
physiology of childbirth and belief that women’s bodies are well
designed for birth. Midwives try to protect, support, and avoid
interfering with the normal processes; thus they try to avoid un-
necessary use of obstetric interventions (Rooks 1999). The hos-
pital environment is both a physical and social territory (Jordan
1993) and thus the labour ward shapes the relationship between
the woman and the professionals. The woman is prone to meet
many caregivers (up to 16 professionals during a 6 hours delivery
has been documented, even though the woman may be left alone
most of the time with nothing meaningful to do (Hodnett 1989)).
Continuous and supportive presence, reassuring, encouragement
and praise can often be helpful for labouring women. A setting
that allows for continuity of care facilitates a supportive environ-
ment for the woman (Kirkham, 2010) and constitutes her as a
woman who can cope with labour. Homebirth literature describes
the home as an empowering place whereas hospital rooms can be
experienced as unfamiliar and intimidating and emphasize the pa-
tient role and risk of birth (Mansfield 2008). These non-obstetric
dimensions of pregnancy and birth may well be lost if low-risk
births as a matter of routine are hospitalised.
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To sum up: The first part of the theoretical reasoning described
above has its origin among obstetricians who are usually called
for and have a focus on the emergency cases at hospitals. In the
medical model women’s bodies are viewed as imperfect at giving
birth and the model calls for close monitoring and control of the
process. For many years “critiques of the biomedical model of
childbirth have served to highlight the shortcoming of present-
day maternity services” (Walsh 2002) and even though systematic
reviews for many years have shown that many obstetric procedures
are overused, structural or social interventions to avoid problems
are often underused (Sakala 2008) and little attention is given to
these aspects. However, if one does not focus on the extremely
rare complications, a very different type of theoretical reasoning
can emerge, a reasoning that focuses on why hospitalisation may
have a negative impact on the vast majority of women who, by se-
lection and prediction, should not develop any serious complica-
tions. Here, the hospital environment is understood as a place that
may disturb the labour process and lead to iatrogenic effects. The
“writing on an alternative social model is less developed” (Walsh
2002) and only just recently proponents seem to have agreed on
a common label: “The midwifery model of care” (Davis-Floyd
2009b).

Why it is important to do this review

It is important that pregnant women and public health planners
are able to base decisions on the best available evidence. In the pre-
vious version of this review (Olsen 1998), the authors concluded
that “There is no strong evidence to favour either planned hos-
pital birth or planned home birth for low-risk pregnant women”.
The conclusion was solely based on the very limited evidence from
randomised studies. The review (Olsen 1998) was originally mo-
tivated by a systematic review of observational studies that showed
that “the methodologically best, observational, comparative, orig-
inal studies investigating the mortality related to planned home
and planned hospital births revealed no statistical difference in
mortality between planned home and planned hospital birth; the
confidence interval was not compatible with extreme excess risks
in any of the groups (odds ratio (OR) 0.87, 95% confidence in-
terval (CI) 0.54 to 1.41)” and “that fewer medical interventions
occurred in the home birth group” followed by a long list (Olsen
1997a). However, the quality of the observational studies was at
that time not particularly strong, and a conclusion formally in-
cluding evidence from these studies would not have been much
more informative than the Cochrane review (Olsen 1998).

Since 1997, the amount of observational evidence has grown
tremendously (Wax 2010). and the methods for assessing and in-
cluding evidence from observational studies in systematic reviews
have also improved (Schiinemann 2011). However, the Pregnancy
and Childbirth group has a policy of reviewing only RCTs (Gates
2010) as it is generally acknowledged that it is a great challenge

to summarize observational evidence appropriately (Reeves 2011).
The intense critique (Davey 2011; Delamothe 2010; Gyte 2011;
Hayden 2011; Horton 2010; Johnson 2011; Keirse 2010; Kirby
2011; Michal 2011; Sandall 2011; Zohar 2011) of the reliability of
the most recent systematic review of observational studies on the
safety of home birth (Wax 2010) demonstrates these challenges.
The persistent critiques of this study (Wax 2010) led to publication
of supplemental material (Wax 2011), and also led the publishing
editors to conclude that “it is clear that we need more rigorous and
better designed research on this [...] issue” (Anonymous 2011).
We thus only include RCTs in this systematic review. However,
we briefly present the findings from the largest observational stud-
ies included in the most recent systematic review of observational
studies on the safety of home birth (Wax 2010) as their literature
search seems not to have been criticized and the largest included
studies seem not to have been criticized either. As in the previ-
ous versions of this review and in accordance with the policy of
the Pregnancy and Childbirth group, evidence from observational
studies is only mentioned in this subsection and in the discussion
section; it is not included in the Authors’ conclusions. The cur-
rently largest observational study by far, including more than half
a million births, states that “No significant differences were found
between planned home and planned hospital birth (adjusted RRs
and 95% Cls) intrapartum death and neonatal death up to seven
days 1.00 (0.78 to 1.27)” (de Jonge 2009). The study did not re-
port any specific morbidity outcomes, but the second largest study
based on 13,000 births did, and they found that “All measures
of serious maternal morbidity were lower in the planned home
birth group as were rates for all interventions including cesarean
section (5.2% versus 8.1%; RR [95% CIJ: 0.64 [0.56, 0.73])”
(Hutton 2009). The measures of serious maternal morbidity were
typically 10% to 30% lower and the rates for all interventions
were typically 20% to 60% lower. Thus several findings from the
systematic review (Olsen 1997a), quoted in the previous version
of this review (Olsen 1998), were supported by the two largest
studies included in the most recent review (de Jonge 2009; Hutton
2009). Neither of these two studies reported on birth trauma to
the newborn even though it had previously been observed to be
consistently different (Olsen 1995; Olsen 1998) but another large
observational study (Janssen 2009), confirmed that birth trauma
(e.g. cerebral haemorrhage, fracture of clavicle, long bones or skull,
fascial nerve injury or nerve injury effecting movement of a child’s
shoulder, arm, and hand) were significantly different and three
times as frequent in the hospital birth group. Thus the previous
conclusions about “no statistical difference” in perinatal mortality
(Olsen 1997a; Olsen 1998) seem to have been strengthened, and
the results showing significantly lower morbidity rates related to
home birth have become more convincing.

Even in well controlled observational studies, observed differences
(or lack of differences) may be due to uncontrolled confounding
and bias. Thus, some of these findings may be partly or entirely
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due to bias. Lack of significant difference in various measures of
mortality was not refuted by Cochrane reviews of elements of birth
care relevant for home birth settings, such as midwifery-led care
(Hatem 2008) alternative birth clinics (Hodnett 2010) and con-
tinuity of care (Hodnett 2011) and several of the findings show-
ing lower intervention rates at home (Hutton 2009) were sup-
ported by significant differences in the Cochrane reviews, although
the differences were not as large (Hatem 2008; Hodnett 2010;
Hodnett 2011). Most morbidity measures were not significantly
different although a few favoured midwifery care or birth clinics,
e.g. breastfeeding (Hatem 2008; Hodnett 2010), and a better five-
minute Apgar score favoured continuous support during child-
birth (Hodnett 2011). The largest and most marked difference
across the three Cochrane reviews (Hatem 2008; Hodnett 2010;
Hodnett 2011), is greater satisfaction with the birth experience in
the “experimental” setting. The differences and the prevalences in
some of the trials (Hodnett 2009; Waldenstrom 1993) is of such
a magnitude that less than 50 participants in a trial are needed
to demonstrate a significant difference. Similarly, for a few of the
interventions only 100 to 200 participants are needed (Hodnett
2009; Klein 1984). Thus, if the small feasibility trial (Dowswell
1996) identified in the first version of this review (Olsen 1998) had
continued until today and had collected the relevant outcomes,
we would probably have had sufficient statistical power to make
conclusive statements about women’s satisfaction with home birth
compared with hospital birth and also about some of the most
common and overused interventions (electronic fetal monitoring,
augmentation and episiotomy).

In addition to a healthy child many women have additional wishes
for the life-changing experience that childbirth is. In order to cap-
ture some of these aspects more than 30 “soft” outcomes were
included in addition to more than 30 obstetric outcomes in the
Cochranre review “Midwife-led versus other models of care for
childbearing women” (Hatem 2008). A qualitative review of re-
cent books (Mansfield 2008) shows that proponents of natural
childbirth explicitly express a wish for the birth to be ‘wise’, ‘ac-
tive’, ‘gentle’ and maybe even an ‘adventure’ resulting in ‘personal
growth’ with ‘joys, fears, pleasures and pains’. Outcomes attempt-
ing to grasp these issues should be included (so far only pain seems
to have been of concern). In another Cochrane review, the authors
developed one composite outcome to measure all sorts of very pos-
itive views of intrapartum care as measured by trial authors, e.g.
involvement in the process of birth, freedom to express feelings,
support from midwives, and indicators of involvement in decision-
making (Hodnett 2011). As the aims and desires related to home
birth (and similar minimalistic, humanistic or natural approaches
to birth) are so diverse, the preferable primary outcome should be
some sort of composite measure that grasps all of these aspects. We
believe that satisfaction with the birth experience (Waldenstrom
2008) as assessed by the women themselves is better than a tech-
nically defined composite measure that might tend to average out

what is most important to each individual woman.

This review is being updated because a new trial has been identi-
fied (Hendrix 2009) and because methodology and references to
the evidence in the introduction needed to be updated. According
to the protocol the objective was “to determine if the above re-
sults [from observational studies] are reproducible in randomised
trials”. Maternal and perinatal mortality are so low in low-risk
pregnancies that these outcomes cannot be the primary outcome
measures. Instead it is of interest to study any excess rates of inter-
ventions, complications and morbidity related to planned hospital
birth in order to assess the price paid for a general policy based on
the belief that planned hospital birth is always the safest (Olsen
1997b). This is still the aim in this updated review. According to
the new version of the Handbook “It is normally expected that
the [...] conclusions of the review will be based in large part on
the effects of the interventions on these outcomes [i.e. the review’s
primary outcomes] (Higgins 2011)”. If an equivalence trial were
to be set up in order to demonstrate that planned hospital birth is
at least as safe as planned home birth for low-risk women assisted
by an experienced midwife with collaborative medical back up, tri-
alists would need to determine a minimal clinically important dif-
ference in maternal mortality (D’Agostino 2003). Despite the fact
that regulatory agencies ask for both ‘clinical judgement’ and ‘sta-
tistical reasoning’ in the planning of equivalence trials, methodol-
ogy experts in equivalence trials have in general never come across
examples with such clinical input. Thus minimal clinically mean-
ingful differences are often determined asa 10% or 20% difference
in the efficacy measure (D’Agostino 2003). Ten to fifty million
women would be needed in such a trial depending on the exact
circumstance. In order to demonstrate a doubled risk in mater-
nal mortality “only” one to two million women would be needed.
More than 100,000 women would be needed in order to falsify
the findings on perinatal mortality from the largest observational
studies (de Jonge 2009). Nevertheless, we still include maternal
and perinatal mortality among the primary outcomes as these play
an important role in discussions and decisions concerning place
of birth.

In the future it might be worthwhile to prepare a protocol for a
separate review focusing on pregnant women who live in areas of
the world where hospitals, even though adequate in numbers, are
not distributed “within easy reach of all the women and newborns
who need them (SOWMY 2011).” Assessments in more than 50
countries have revealed that a deficit of health facilities offering
Basic Emergency Obstetric and Newborn Care (BEmONC) is an
even larger problem than lack of hospitals. In areas where both
levels of care are available it might be worthwhile to consider
if resources are better spend maintaining home births in areas
within reach of BEmONCG:s rather than spending all resources on
“concentrating staff, equipment, drugs and supplies in a health
facility that is open 24 hours a day, 7 days a week (SOWMY

2011).” However, as no observational studies to our knowledge
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have been published to motivate and inform such a Cochrane
review, we doubt that production of a separate Cochrane review
with this focus should have a high priority at the moment.

OBJECTIVES

To compare the effects of planned hospital birth attended by a mid-
wife or others with midwifery skills (UNFPA 2012) with planned
home birth backed up by a modern hospital system in case a trans-
fer should turn out to be necessary. The primary focus is on women
with an uncomplicated pregnancy and low risk of medical inter-
vention during birth; any type of hospital birth without restriction
will be included, e.g. whether midwifery-led or not, whether with
a paediatric department or not, etc. If any trials are identified that
include women with a higher risk, secondary analyses will be done
for these.

METHODS

Criteria for considering studies for this review

Types of studies

We considered all attempts to conduct randomised controlled tri-
als.

Types of participants

Pregnant women.

Types of interventions

Planned hospital versus planned home birth.

Types of outcome measures

Outcome measures are not part of the criteria for including studies.

Primary outcomes

e Maternal mortality

e Perinatal mortality (non malformed)

e Birth trauma (e.g. cerebral haemorrhage, fracture of
clavicle, long bones or skull, fascial nerve injury or nerve injury
effecting movement of a child’s shoulder, arm, and hand)

e Apgar <7 at 5 min

e Resuscitation

e Early cord clamping

Jaundice

Other neonatal morbidity

Transfer to neonatal intensive care unit
Baby not breast fed

Assisted vaginal birth

Caesarean section

Haemorrhage

[ )

[ )

[ )

[ )

[ )

[ )

.

o Derineal trauma

e Other maternal morbidity
e Epidural

e Other (non-epidural) medical pain relief
e Non-medical pain relief
e Medical augmentation
e Episiotomy

[ )

Maternal satisfaction

Secondary and non-prespecified outcomes

As low-risk birth is not a disease, as both home and hospital birth
can have many diverse physiological and psychosocial effects and
side effects (both short- and long-term), and as the aim of the
review is to assess the “price paid” for a general policy based on
the belief that planned hospital birth is always the safest for all
women including low-risk women, it is of interest to include all
outcomes recorded in the included trials. Thus we have not listed

any specific outcomes as secondary.
Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s
Trials Register by contacting the Trials Search Co-ordinator (30
March 2012).
The Cochrane Pregnancy and Childbirth Group’s Trials Register
is maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. weekly searches of EMBASE;

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Details of the search strategies for CENTRAL, MEDLINE and
EMBASE, the list of handsearched journals and conference pro-
ceedings, and the list of journals reviewed via the current aware-
ness service can be found in the ‘Specialized Register’ section
within the editorial information about the Cochrane Pregnancy

and Childbirth Group.
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Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search
Co-ordinator searches the register for each review using the topic
list rather than keywords.

We did not apply any language restrictions.

Data collection and analysis

For this update we re-assessed the previously included trial that
had been awaiting additional data and the newly identified trial,
using the following methods. Selection and assessment was carried
out as independently as possible but it was a great challenge to be
fully independent as most of the necessary information had to be
requested from the trialists over several e-mail exchanges.

Selection of studies

The two review authors, as independently as possible, selected the
trials to be included in the review. No disagreements occurred but
they would have been resolved through discussion.

Data extraction and management

We designed a form to extract data. For eligible studies, the two
review authors extracted the data using the agreed form. Disagree-
ments were resolved by discussion. When information regarding
any of the above was unclear, we contacted authors of the original
reports to provide further details. We entered these data into Re-
view Manager software (RevMan 2011) and checked for accuracy.

Assessment of risk of bias in included studies

The two review authors, as independently as possible, assessed risk
of bias for each study using the revised Cochrane Pregnancy and
Childbbirth Group (CPCG) template data extraction form, sup-
plemented with the CPCG methods standard text (Gates 2010)
and the criteria outlined in the Cochrane Handbook for System-
atic Reviews of Interventions (Higgins 2011). Disagreement was re-
solved by discussion or by requesting additional information from
the trialists. The assessments in the next update ought to be re-
peated with a possibly further revised data extraction form.

(1) Sequence generation (checking for possible selection
bias)
We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups. We assessed the
method as:

o low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);
e unclear.

(2) Allocation concealment (checking for possible selection
bias)

We described for each included study the method used to conceal
the allocation sequence, and determined whether intervention al-
location could have been foreseen in advance of, or during recruit-
ment, or changed after assignment. We assessed the methods as:

o low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

e unclear.

Blinding (checking for possible performance and detection
bias)

Women and care providers cannot be blinded to place of birth and
assessors can only be blinded in relation to assessment of a small
set of outcomes, i.e. outcomes not recorded in direct relation to
the birth but followed up for all women (e.g. follow-up for serious
perineal trauma). Thus, we did not assess blinding specifically for
any outcomes nor for any separate classes of outcomes. Rather, we
have substituted the item ‘Blinding’ in the "Risk of bias’ table with
two non-standard items ‘Standard of performance’ and ‘Integrity
of responders’ which we find of greater importance for the overall
assessment of bias in trials included in our review.

(3) Standards of performance (performance bias)

As described in the background section, hospital practices vary a
lot and actual home birth practices vary, too. One might say that
the difference between home and hospital birth lies as much in
the performance as in the different geographical locations. Thus
to some extent it is meaningless to check for performance bias in
the usual way. Instead we described for each included study any
performance bias due to poor clinical standards, including skills of
the personnel, communication and collaboration between them,
when it is needed, in one or both intervention groups. We noted
if all cases of perinatal death (and Apgar < seven at five min) were
described and that the descriptions did not indicate substandard
clinical practice). We also noted any changes in trial design (e.g.
in inclusion criteria due to poor recruitment).
We assessed the standards of performance as:

e adequate (no indications of substandard clinical practice
were apparent)

e inadequate (otherwise) or,

e unclear.

Planned hospital birth versus planned home birth (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(4) ‘Integrity of responders’ (checking for possible detection
bias)
As one of the primary outcomes in this review is the woman’s
overall satisfaction with the birth experience, and as the interac-
tion between woman and birth care provider(s) contribute to this
satisfaction, we considered this outcome as adequately collected if
it was collected without interaction between birth providers and
woman (e.g. interview by a researcher unrelated to caregivers in-
volved in the trial or collected through questionnaires collected
and coded by a similarly unrelated researcher or institution with
an explicit guarantee to the women that the answers would not
be disclosed to care providers and only used for statistical pur-
poses). All outcomes measuring interventions may unavoidably
be influenced by performance bias as the decision to apply and
subsequently document the interventions rely on the caregivers.
We described for each included study the methods used, if any, to
minimise the influence of personnel on the women’s own scoring
of satisfaction. We assessed the method as:

o low risk of bias (if the woman’s overall satisfaction was
collected independently, e.g. as described above);

e high risk of bias (otherwise) or;

e unclear.

(5) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each class of out-
comes, the completeness of data including attrition and exclusions
from the analysis. We stated whether attrition and exclusions were
reported, the numbers included in the analysis at each stage (com-
pared with the total randomised participants), reasons for attrition
or exclusion where reported, and whether missing data were bal-
anced across groups or were related to outcomes. To be included
in the review, data on a given outcome had to be available for at
least 80% of those who were originally randomised. For outcomes
collected post hospital discharge, we recognise that follow-up can
be difficult. Therefore, we included data if the response rate was
higher than 75% and there was no obvious imbalance in groups.
Where sufficient information was reported, or could be supplied
by the trial authors, we planned to re-include missing data in the
analyses. We assessed methods as:

e low risk of bias (If all patients completed the study and
there were no losses to follow-up, no treatment withdrawals, no
trial group changes and no major adverse events or in case of
only minor deviations from this, e.g. if randomised participants
were subsequently found not to have been eligible for the trial, as
long as the discovery of ineligibility could not have been affected
by the randomised intervention and if the decisions were not
made blinded to assignment then the frequency (or risk) of the
outcome has to be high compared to the frequency of missing;
see Handbook 8.13);

e high risk of bias (otherwise);

e unclear.

(6) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

o low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

e high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest are
reported incompletely and so cannot be used; study fails to
include results of a key outcome that would have been expected
to have been reported);

e unclear.

(7) Other sources of bias

We planned to describe for each included study any important
concerns we had about other possible sources of bias, including,
for example, whether the trial was stopped early due to a data-
dependent process, there was evidence of extreme baseline imbal-
ance, or there had been claims of fraud or misconduct. We assessed
whether each study was free of other problems that could put it at
risk of bias:

e yes, other sources of bias;

e no other sources of bias identified;

e unclear.

(8) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias along the guidelines in the Handbook (Higgins 2011).
With reference to (1) to (7) above, we assessed the likely magnitude
and direction of the bias and whether we considered it is likely to
impact on the findings.

Measures of treatment effect

Dichotomous data

One of our primary outcomes is satisfaction, a variable that in
some studies is measured as ‘satisfaction’ (Waldenstrom 2000), in
other studies as ‘dissatisfaction’ (Hodnett 2010). A similar ‘reversal
of scale’ may be seen in other outcomes with a high incidence
(e.g. perineal trauma versus intact perineum). As the odds ratio is
invariant and equally valid in such cases irrespective of direction,
and because we had many sparse data, we presented results as
summary Peto odds ratios with 95% confidence intervals.
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Continuous data

None among the pre-specified outcomes and none encountered.

Unit of analysis issues

Cluster-randomised trials

Had we found cluster-randomised trials, we would have included
them in the analyses along with individually-randomised trials.
Our plan was as follows: we would have adjusted their sample
sizes using the methods described in the Handbook (Section 16.3.4
or 16.3.6) using an estimate of the intra cluster correlation co-
efficient (ICC) derived from the trial (if possible), from a similar
trial or from a study of a similar population. If we had used ICCs
from other sources, we would have reported this and conducted
sensitivity analyses to investigate the effect of variation in the ICC.
In future updates, if we identify both cluster-randomised trials and
individually-randomised trials, we plan to synthesise the relevant
information. We will consider it reasonable to combine the results
from both if there is little heterogeneity between the study designs
and the interaction between the effect of intervention and the
choice of randomisation unit is considered to be unlikely. We will
also acknowledge heterogeneity in the randomisation unit and

petform a separate meta-analysis.

Dealing with missing data

For the included study, we noted levels of attrition. We included
data for a given outcome which occurred prior to hospital discharge
only if the data were available for at least 80% of those originally
randomised. For outcomes collected post-hospital discharge, we
included data if the response rate was higher than 75% and there

was no obvious imbalance in groups.

For all outcomes we have carried out analyses, as far as possible, on
an intention-to-treat basis, i.e. we attempted to include all partici-
pants randomised to each group in the analyses. The denominator
for each outcome in each trial was the number randomised minus
any participants whose outcomes were known to be missing.

Assessment of heterogeneity and reporting biases,
data synthesis, subgroup analysis and investigation of
heterogeneity, and sensitivity analysis

When more than two trials contribute informative data to this
review, we plan to follow standard advice relevant for these issues
as published in the then current Cochrane Handbook for Systematic
Reviews of Interventions.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of studies awaiting classification.

Results of the search

Six references were retrieved by the electronic searches for the first
version of this review (Olsen 1998). In 2009 an additional ref-
erence (Hendrix 2009b) was identified and characterised as rele-
vant to be mentioned in the introduction or discussion section;
on closer investigation it was clarified that it referred to a not pre-
viously identified trial (Olsen 2010). Thus, two studies met the
eligibility criteria for the review. One (Hendrix 2009) is await-
ing classification pending further information (See Characteristics
of studies awaiting classification), and the other trial (Dowswell
1996) has been fully assessed and included (See Characteristics of
included studies).

Included studies
The included study (Dowswell 1996) was conducted in the United

Kingdom and recruited multiparous women judged to be at low
obstetric risk by a consultant obstetrician (n = 71) and likely to
have suitable home support and home circumstances (n = 11).
Recruitment was carried out by one consultant obstetrician in an
area where planned home birth was otherwise uncommon (0.5%
to 1%). The midwives assisting the home births were commu-
nity midwives who spent a few days each month in hospital; all
UK midwives are trained to do home births, but the ones in the
trial were probably not experienced with home birth. The hospi-
tal births were standard hospital care with intermittent ausculta-
tion at a university hospital with consultant obstetrician on call
(but not called routinely) and full neonatal facilities. One midwife
served one to two women in single rooms, she used intermittent

ausculation and was not continuously present.

Studies awaiting classification

Hendrix 2009 was conducted in the Netherlands and recruited
nulliparous women of low obstetric risk (n = 1). In this trial, 35
midwives in 14 primary care midwifery practices were involved in
recruiting pregnant women in different parts of the Netherlands
where 30% of all births are home births (Hendrix 2009).

Excluded studies

Five papers were identified via the search of CENTRAL/CCTR
with the MeSH term Home Childbirth. Four papers were not

randomised controlled trials or clinical controlled trials (Bateman
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1994; Berghs 1995; O’Connor 1986; Truffert 1998), and the fifth
paper (MacVicar 1993) compared *Simulated home delivery in
hospital’ with hospital birth and thus did not fulfil the criteria to
be labelled with the MeSH term Home Childbirth nor did it fulfil

the criteria to be included in this review.

Risk of bias in included studies

The assessed trial was generally of high quality (Figure 1; Figure 2),
the only potential problem is that not all outcomes were reported
and data seem to have been lost. We consider the outcomes selected
for reporting a reasonable choice as it was a feasibility trial that
was not published as a full report. We do not consider this to have
any appreciable impact on the findings.

Figure |. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 2. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included
study.
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Effects of interventions

The fully assessed trial with reported outcomes was too small to
draw reliable conclusions. Four of the primary outcomes in this re-
view were available for inclusion: baby notbreast fed (Analysis 1.1),
assisted vaginal birth (Analysis 1.2), caesarean section (Analysis
1.3), and other (non-epidural) medical pain relief (Analysis 1.4).
In addition, three other outcomes were reported and these are
also included here: perineal sutures (Analysis 1.5), mother disap-

pointed about allocation (Analysis 1.6), and father did not state
that he was relieved (Analysis 1.7). One difference seems statisti-
cally significant (Figure 3): the majority of mothers in the hospital
group were disappointed about the allocation while none of the
mothers in the home birth group were disappointed (Peto odds
ratio 12.18, 95% confidence interval 1.05 to 141.17); however,
the difference is non-significant using a Fisher’s exact test P value
=0.07).
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Figure 3. Planned hospital birth versus planned home birth, outcome: 1.6 Mother disappointed about
allocation.

Planned hospital birth  Planned home birth

Peto Odds Ratio Peto Odds Ratio

Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI1
Dowswell 1996 4 5 i] 4 1000% 1218[1.05 141.17]

Total (95% CI) 6 4 100.0% 12.18 [1.05, 141.17] =i

Total events 4 1}

Heterogeneity: Mot applicable 'D.DD1 D!1 1'D 1DDD'

Testfor overall effect £=2.00 (P = 0.05)

DISCUSSION

Summary of main results

The included study was of high methodological quality, except
for the small size. It is impossible to balance important benefits
against important harms as described in the Background as long
as only evidence from randomised studies are acceptable (Gates
2010). Another study is awaiting assessment (Hendrix 2009).

Overall completeness and applicability of
evidence

The two identified studies cannot sufficiently address the objec-
tives of this review. The most important finding is that it is pos-
sible to randomise women to either home or hospital birth in ar-
eas where home birth is available as part of the general maternity
care but at the same time is not a commonly known option. On
the other hand, it seems impossible to randomise women in areas
where women already are well informed about the possibility of
home birth (Olsen 2011). Considering that the observational evi-
dence in favour of planned home birth has strengthened since the
feasibility trial (Dowswell 1996), it might be worthwhile setting
up trials with relevant and fully reported outcomes in areas where
home birth is available, but not a commonly known option.

Quality of the evidence

Two trials with a total 12 participants were identified but only
one was included and was generally of high quality (n = 11) and
provided some useful outcome data. The key methodological lim-
itation of the study was the small size. Thus, the overall quality of
evidence from the randomised trial is weak and it should formally
be downgraded from high to moderate due to the wide confidence
intervals (Schiinemann 2011). It may be noted that one of the
outcomes in observational studies (birth trauma to the newborn)
seems consistently to show a ‘large magnitude of effect’ which
might formally increase the quality of this part of the observational
evidence from low to moderate (Schiinemann 2011). However, as

Hospital better Home better

the policy of the Cochrane Pregnancy and Childbirth Group is
to include evidence only from randomised trials, this observation

cannot be part of the conclusions of this review.

Potential biases in the review process

Inclusion of only randomised trials of a fair quality prevents bias
towards strong but misleading conclusions. However, the restric-
tion excludes a large body of evidence from observational studies
of a fairly high quality, potentially introducing the misleading im-
pression that almost nothing is known about the potential effects
of planned hospital versus home birth (Berghella 2008). In gen-
eral, over-reliance on only randomised controlled trials should be
avoided (Jadad 2007) and this review may provide a good example
of a field where evidence from good observational studies are a

sine qua non.

Unfortunately, the additional information about the UK trial that
was requested back in 1997 now seems to have been lost. Addi-
tional details about the Dutch trial have been received and further
details have been requested. We did not judge the loss of data to
have introduced bias.

Agreements and disagreements with other
studies or reviews

The weak evidence from two, not fully reported, randomised tri-
als, one an included study (Dowswell 1996), the other awaiting
classification (Hendrix 2009), does not contradict the evidence
from the largest observational studies (de Jonge 2009; Hutton
2009; Janssen 2009) identified in the most recent systematic re-
view (Wax 2010), nor does it contradict the results of Cochrane
reviews of elements of care typical to home birth (Hatem 2008;
Hodnett 2010; Hodnett 2011).

AUTHORS’ CONCLUSIONS
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Implications for practice

This review shows that there is no strong evidence to favour ei-
ther planned hospital or planned home birth for selected, low-
risk pregnant women. From an autonomy-based ethical perspec-
tive the only justification for practices that restrict a woman’s au-
tonomy and her freedom of choice, would be clear evidence that
these restrictive practices do more good than harm (Enkin 1995),
as we stated in the previous version of this review (Olsen 1998).
A decade later, the European Court of Human Rights in Stras-
bourg handed down a judgment stating that “the right to respect
for private life includes the right to choose the circumstances of
birth”. Thus, no matter what the level of evidence is, European
governments are not allowed to impose, e.g. “fines on midwives
assisting at home births” as it “constitutes an interference in the
exercise of the rights ... of pregnant mothers” (Registrar 2010).
On the other hand, the ethical concept of the fetus as a patient
(Chervenak 1992) may lead some to state that “Obstetricians have
an ethical obligation to disclose the increased risks of perinatal and
neonatal mortality and morbidity from planned home birth in the
context of American healthcare and should recommend against it”
(Chervenak 2011) and that “In clinical practice it involves recom-
mending ... aggressive management (interventions such as fetal
surveillance, tocolysis, Caesarean delivery)” (Chervenak 1992). In
this ethical perspective recommendations about interventions are
acceptable even when they are not supported by randomised con-
trolled trial (RCT) data. The lack of strong evidence from RCTs
and an autonomy-based ethical perspective lead to the conclusion
that all countries should consider establishing home birth services
with collaborative medical back up and offer low-risk pregnant
women information about the available evidence and the possible

choices.

Implications for research

The UK trial (Dowswell 1996) showed that randomising women
to home or hospital delivery is possible (11/71 = 15 % of the
invited women accepted to be randomised) whereas the Dutch
trial (Hendrix 2009) showed that in places where home birth is
part of standard care and where women are already well informed
about the two options, women do not wish to be randomised.

Evidence from observational studies suggests that planned home
birth is safe and may lead to fewer interventions, fewer complica-
tions and fewer neonatal problems. If maternal or perinatal mor-
tality is of prime concern, extremely large trials are required to
answer the question with sufficient power; this will hardly ever
be achievable. Considering the ongoing and hot debate about the
quality of observational studies and systematic reviews of observa-
tional studies about home versus hospital birth in relation to peri-
natal mortality (Delamothe 2010; Hayden 2011; Horton 2010;
Keirse 2010; Michal 2011) the best way forward would probably
be to conduct a systematic review based on a published protocol
in which all steps are prespecified, most importantly inclusion cri-

teria with regard to study design (e.g. prospective studies), pop-
ulation (e.g. various definitions of low risk), type of intervention
(e.g. planned home birth backed up by a collaborative medical
system) and relevant outcome measures (e.g. perinatal mortality
among non-malformed babies).

Clinicians who are uncomfortable with the quality of the obser-
vational or indirect evidence and the lack of direct evidence from
randomised trials relating to satisfaction, intervention rates, and
morbidity may consider setting up or getting involved in trials.
With proper choice of outcome measures, and as the number of
women randomised (or practitioners in cluster-randomised trials)
increases, trials would soon (with a few hundred women) have
sufficient power to clarify if the differences seen in observational
studies are solely due to selection bias or if planned hospital births
really do increase intervention rates and, with larger trials (from
a few thousand women), if it also increases morbidity. Conclu-
sive evidence from randomised trials may be reached even quicker
(less than one hundred randomised women) in relation to satisfac-
tion (Waldenstrom 2008) if the difference is as noticeable as seen
in randomised trials of elements of care present in home births
(Hatem 2008; Hodnett 2010; Hodnett 2011). Women living in
areas where they are not well informed about the two options
might actually welcome ethically well-designed trials that would
ensure all women better information about the available evidence
in relation to choice of place of birth (Olsen 2011).

It is well known that it is a great challenge to conclude and act
appropriately when “there is inconclusive evidence” (Schiinemann
2011), and that the most difficult thing seems to be to say ‘T do not
know’ (Chalmers 1983). As long as the available evidence is con-
sidered too weak for strong advice and the hot debate continues,
it might be worthwhile to use qualitative methods to investigate
how clinicians who advice women about place of birth think about
home birth in relation to the available evidence (Thorp 2007).
Futhermore it could be worthwhile to study the information and
advice offered by clinicians to pregnant women with regard to
choice of place of birth, and the way such information is offered
and received. The role of the media may also be worth studying
in a systematic way (Sweet 2010).

It is not obvious that randomised trials are the most needed type
of study. It might be worthwhile for the Cochrane Pregnancy and
Childbirth Group to consider whether some evidence from ob-
servational studies could successfully be included in some reviews
under their control (e.g. reviews including only low-risk pregnant
women and only for very rare outcomes) on the condition that
the guidelines in the Cochrane Handbook for Systematic Reviews
of Interventions are followed. As long as low-risk women giving

Planned hospital birth versus planned home birth (Review)

15

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



birth at hospital are exposed to overuse of interventions with po-
tentially harmful effects (EURO-PERISTAT 2008; Sakala 2008),
all or parts of the above research is needed. As values are so differ-
ent among and between women, clinicians, scientists, and policy
makers, it is difficult to prioritise between the research approaches.
They are probably best undertaken in tandem.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Dowswell 1996

Methods

Randomisation was in the ratio 1:1 in balanced blocks of 8 and performed by opening
the next in a series of numbered opaque sealed envelopes containing the trial allocation.
No blinding. 1 woman allocated to delivery at home was excluded after randomisation
because she was found to have had a previous postpartum haemorrhage. Intention-to-
treat analysis of obstetric outcomes; in the analysis of questions regarding satisfaction,
the excluded woman was not included

Participants

11 multiparous women (5 experimental and 6 control) judged to be at low obstetric
risk by a consultant obstetrician and likely to have suitable home support and home
circumstances

Interventions

Planned delivery at home or in hospital. (More detailed unpublished data were sought
in 1997 for first version of the review, in 1998 for the next update and again in 2010
and 2011 for this update. The information has now been supplied by the consultant
obstetrician according to his memory.)

The midwives assisting the home births were community midwives who spent a few days
each month in hospital but were probably not experienced with home birth. All UK
midwives are trained to do home births and legally bound to assist a woman who asks
for one. However, in practice some feel much more secure than others. So for planned
home births midwives tend to self-select enthusiasts. Home birth was generally available
in the area to those who asked for it, but not routinely offered. The home birth rate in
Leeds at that time was between 0.5% and 1%. The home birth midwives were different
from the midwives taking care of the hospital births

Hospital birth was normal hospital care with intermittent auscultation, at a university
hospital with consultant obstetrician on call (but not called routinely when the child was
born) and full neonatal facilities. 1 midwife who was not continuously present served 1-

2 women in single rooms

Outcomes

Operative delivery, perineal sutures, nitrous oxide and oxygen, pethidine, baby not breast
fed, mother disappointed about allocation, father did not state that he was relieved.
(Unpublished data were sought in 1997 for first version of the review, in 1998 for the
next update and again in 2010 and 2011 for this update; however, the trialists now
consider data to be lost.)

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk "I'm sure it was by computer. Andy Vail

bias)

generated the sequence for us®. Mail reply
from ] Thornton, 7 July 2011
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Dowswell 1996 (Continued)

Allocation concealment (selection bias)

Low risk

”Randomization was in the ratio 1:1 in
balanced blocks of eight and performed
by opening the next in a series of num-
bered opaque sealed envelopes containing
the trial allocation.“

Standard of performance (performance

bias)

Low risk

No substandard clinical practices sus-

pected.

Integrity of responders (detection bias)

Unclear risk

Not applicable (satisfaction with birth ex-
perience not reported or lost)

Incomplete outcome data (attrition bias)
Obstetric outcomes

Low risk

“intention-to-treat analysis; Table 1“

Comment: this is correct.

Incomplete outcome data (attrition bias)

Emotional outcomes

Low risk

Data not reported for the excluded partic-
ipant (9% data loss), and data lost accord-
ing to trialists

Comment: exclusion justifiable (Hand-

book 8.13.1).

Selective reporting (reporting bias)

High risk

Complications recorded according to the
text but not reported in table. Data pre-
sumably lost according to trialist (mail re-
ply from T Dowswell, Dec 21, 2010)

Comment: the reported outcomes are fairly
standard and seem to be a fair choice of
outcomes considering it is a feasibility trial
not published as a full report. So we do
not suspect selective reporting though we

cannot be sure

Other bias

Low risk

No reasons to suspect other types of bias.

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion
Bateman 1994  This is a retrospective study of unplanned and unattended home births. It is not a trial
Berghs 1995 This is an observational study, not a trial.

MacVicar 1993 The trial is not studying true home birth but ’Simulated home delivery in hospital’

O’Connor 1986  The trial is not studying home birth but vitamin K1.
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(Continued)

Truffert 1998

This is an observational study and not a trial.

Characteristics of studies awaiting assessment /[ordered by study ID]

Hendrix 2009

Methods

”one woman had given informed consent for randomisation.*

The 1 randomised woman was allocated to the home birth group. Randomised by sealed envelopes

The unit of randomisation was not explicitly described, and the time and place for the randomisation was unclear
(further information is being sought)

Participants

"The trial was conducted in different parts of the Netherlands. Thirty-five midwives in 14 primary care midwifery
practices participated in the trial by recruiting pregnant women. The midwives gave information about the trial
during the first prenatal visit, usually between 8 and 10 weeks of pregnancy. Only nulliparous women were eligible
to participate. Inclusion was possible up till the 18 week of pregnancy.®

No exclusion criteria were stated (further information is being sought)

Interventions

«

”Birth at home or at a hospital, in both cases assisted by an(!) registered independent midwife.

Outcomes

Primary outcomes were:

- referrals to secondary care during pregnancy and labour;

- medical interventions during labour.

Secondary outcomes were:

- total costs of obstetric care;

- satisfaction of childbirth.

(Additional details and unpublished data are being sought.)

Notes

The quotes are from the paper; the additional information was obtained through mail communication. Further
clarification and unpublished data are being sought
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DATA AND ANALYSES

Comparison 1. Planned hospital birth versus planned home birth

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Baby not breastfed 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.84 [0.15, 23.38]
2 Assisted vaginal birth 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
3 Caesarean section 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
4 Other (non-epidural) medical 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
pain relief
4.1 Nitrous oxide and oxygen 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.54 [0.04, 6.89]
4.2 Pethidine 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 6.25 [0.12, 320.40]
5 Perineal sutures 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.44 [0.15, 14.00]
6 Mother disappointed about 1 10 Peto Odds Ratio (Peto, Fixed, 95% CI) 12.18 [1.05, 141.17]
allocation
7 Father did not state that he was 1 10 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.19 [0.00, 10.32]

relieved

Analysis 1.1. Comparison | Planned hospital birth versus planned home birth, Outcome | Baby not
breastfed.

Review: Planned hospital birth versus planned home birth

Comparison:

Outcome: | Baby not breastfed

| Planned hospital birth versus planned home birth

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 2/6 1/5 + 100.0 % 1.84[0.15,2338]
Total (95% CI) 6 5 T 100.0 % 1.84 [ 0.15, 23.38 ]
Total events: 2 (Planned hospital birth), | (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 047 (P = 0.64)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Hospital better Home better
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Analysis 1.2. Comparison | Planned hospital birth versus planned home birth, Outcome 2 Assisted vaginal

Review: Planned hospital birth versus planned home birth

Comparison: | Planned hospital birth versus planned home birth

Outcome: 2 Assisted vaginal birth

birth.

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 0/6 0/5 00[00,00]
Total (95% CI) 6 5 0.0[0.0,0.0]
Total events: O (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P < 0.00001)
Test for subgroup differences: Not applicable
0l 02 05 I 2 5 10

Hospital better Home better

Analysis 1.3. Comparison | Planned hospital birth versus planned home birth, Outcome 3 Caesarean

Review:  Planned hospital birth versus planned home birth

Comparison: | Planned hospital birth versus planned home birth

Outcome: 3 Caesarean section

section.

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 0/6 0/5 00[00,00]
Total (95% CI) 6 5 0.0 [0.0,0.0]
Total events: O (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P < 0.00001)
Test for subgroup differences: Not applicable
0l 02 05 | 2 5 10

Hospital better Home better
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Analysis 1.4. Comparison | Planned hospital birth versus planned home birth, Outcome 4 Other (non-

epidural) medical pain relief.

Review: Planned hospital birth versus planned home birth
Comparison: | Planned hospital birth versus planned home birth

Outcome: 4 Other (non-epidural) medical pain relief

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
| Nitrous oxide and oxygen
Dowswell 1996 416 4/5 100.0 % 0.54[0.04, 6.89 ]
Subtotal (95% CI) 6 5 — 100.0 % 0.54 [ 0.04, 6.89 ]
Total events: 4 (Planned hospital birth), 4 (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.47 (P = 0.64)
2 Pethidine
Dowswell 1996 16 o5 —— 100.0 % 625[0.12, 32040 ]
Subtotal (95% CI) 6 5 T 100.0 % 6.25 [ 0.12, 320.40 ]
Total events: | (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z =091 (P = 0.36)
0.001 001 0. | 10100 1000

Hospital better

Home better

Analysis 1.5. Comparison | Planned hospital birth versus planned home birth, Outcome 5 Perineal sutures.

Review: Planned hospital birth versus planned home birth
Comparison: | Planned hospital birth versus planned home birth

Outcome: 5 Perineal sutures

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 3/6 2/5 100.0 % 1144 [0.15, 14.00 ]
Total (95% CI) 6 5 100.0 % 1.44 [ 0.15, 14.00 |
Total events: 3 (Planned hospital birth), 2 (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.32 (P = 0.75)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Hospital better Home better
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Analysis 1.6. Comparison | Planned hospital birth versus planned home birth, Outcome 6 Mother
disappointed about allocation.

Review: Planned hospital birth versus planned home birth

Comparison:

Outcome:

6 Mother disappointed about allocation

| Planned hospital birth versus planned home birth

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 4/6 0/4 —— 100.0 % 1218 [ 1.05, 141.17 ]
Total (95% CI) 6 4 —— 100.0 %  12.18 [ 1.05, 141.17 ]
Total events: 4 (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 2.00 (P = 0.046)
Test for subgroup differences: Not applicable
0001001 0.1 | 10100 1000
Hospital better Home better

Analysis 1.7. Comparison | Planned hospital birth versus planned home birth, Outcome 7 Father did not
state that he was relieved.

Review: Planned hospital birth versus planned home birth

Comparison:

Outcome:

| Planned hospital birth versus planned home birth

7 Father did not state that he was relieved

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 5/6 414 —— 100.0 % 0.19[0.00, 10.32]
Total (95% CI) 6 4 — 100.0%  0.19 [ 0.00, 10.32 ]
Total events: 5 (Planned hospital birth), 4 (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.82 (P = 0.41)
Test for subgroup differences: Not applicable
0001001 0.1 I 10 100 1000
Hospital better Home better
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WHAT’S NEW

Last assessed as up-to-date: 17 April 2012.

Date Event Description

30 March 2012  New search has been performed Search updated.

7 August 2011 New citation required and conclusions have changed A new trial has been identified and is awaiting classification
(Hendrix 2009). All sections have been almost completely
rewritten. A new second author has replaced the previous
second author

HISTORY
Protocol first published: Issue 2, 1997
Review first published: Issue 3, 1998

Date Event Description

25 September 2009  New search has been performed — Search updated. No new trials identified.

3 September 2008  Amended Converted to new review format.

30 April 2006 New search has been performed — Search updated but no new trials identified.

CONTRIBUTIONS OF AUTHORS
Ole Olsen and Jette A Clausen both contributed to writing the text of this updated review.

For the previous version of this review, Ole Olsen performed the search, selected the trials, assessed trial quality, extracted data, wrote
the draft review and contacted study authors for additional information. David Jewell independently selected the trials to be included,
checked the trial quality assessment and the extracted data, and suggested improvements to the manuscript.

Ole Olsen was sole author of the protocol and first author of the first version of the review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The Background section has been updated and restructured according to the most recent guidelines in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). The primary objective is the same as in the protocol for the first version of the
review (except that types of people or problem and secondary analysis that were lacking have been added). The Methods section has
been amended to be in accordance with the Cochrane Handbook for Systematic Reviews of Interventions and the Cochrane Pregnancy

and Childbirth Group: Methodological Guidelines (Gates 2010).
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