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«Pochi argomenti 
possono suscitare le più 
folli opinioni e una 
immotivata acrimonia 
come il parto a 
domicilio» 
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Argomenti non affrontati 

-  epidemiologia per luogo del parto 

-  esperienza delle donne del parto pianificato 
in luoghi diversi 

(Women’s experience of planned birth in different 
settings) 
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Quesito clinico sul luogo del parto 

P in donne a termine con gravidanza fisiologica 

I parto a domicilio/freestanding/alongside/obstetric   
maternity unit 

C parto a domicilio/freestanding/alongside/obstetric   
maternity unit 

O esiti materni e neonatali 

NCC-WCH. Intrapartum care, 2014 



7 

Fare un RCT? 

1 RCT con 11 donne arruolate 
(Dowswell T et al. BMJ 1996;312:753) 

Olsen O et al. Cochrane Database Syst Rev 2012;9:CD000352 
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Dimensione del campione per RCT 

Lilford RJ. Br Med J (Clin Res Ed) 1987;295:1298-300 
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352.000 donne 
per ogni gruppo 
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Le sfide nel confrontare benefici e danni 

Nove A et al. Midwifery 2012;28:619–26  

The underlying attitude here is that childbirth is a physiological
process which is most likely to go smoothly in an environment
where the woman feels relaxed, safe, secure and in control.
Proponents of hospital birth argue that, because there is always
the potential for unforeseen complications, women should deliver
in hospital so that they are close to emergency facilities should the
need arise. The underlying attitude is that childbirth is an event
that must be closely managed due to the possibility of pathology.

Mortality is perhaps the ultimate yardstick by which safety is
measured; unlike most other indicators of safety, mortality is
both irreversible and objectively measurable. A fair and robust
comparison in terms of perinatal mortality rates is, therefore, the
‘holy grail’ of those who wish to compare the safety of different
birth settings. Studies which make comparisons between birth
settings in relation to other outcomes and/or composite outcome
variables will leave important questions unanswered.

It is generally accepted that a randomised controlled trial (RCT)
would be impossible for this research question, because most women
would be unwilling to be assigned randomly to a particular birth
setting (Hendrix et al., 2009). We are therefore reliant on observa-
tional studies to compare the safety of home and hospital birth. Such
studies have claimed that planned home birth is associated with a
number of benefits to the labouring woman (Chamberlain et al.,
1997; RCOG/RCM, 2007; Birthplace in England Collaborative Group,
2011), and several studies from developed countries have suggested
that, for ‘low-risk’ pregnancies, planned home birth is not associated
with increased risk to the safety of the baby (Johnson and Daviss,
2005; Lindgren et al., 2008; de Jonge et al., 2009; Hutton et al., 2009;
Janssen et al., 2009). On the other hand, some recent studies have
concluded that, whilst home birth is safe in most cases, under some
circumstances (e.g. if the mother has not given birth before or the
pregnancy is ‘high-risk’) there is an increased risk of a negative
perinatal outcome such as perinatal death or birth injury if the
mother attempts a home birth (Pang et al., 2002; Kennare et al., 2010;
Birthplace in England Collaborative Group, 2011).

Numerous methodological challenges are inherent in such studies,
and most studies have fundamental flaws, with the result that
proponents of hospital birth tend to dismiss the findings of research
showing that babies whose mothers planned a home birth are at no
higher risk of negative perinatal outcomes than babies whose
mothers planned a hospital birth, and proponents of home birth tend
to dismiss the findings of research showing that home birth is less
safe than hospital birth. The contradictory evidence has resulted in a
long-running and unresolved debate about the safety of planned
home birth, with maternity care providers and pregnant women
often unable to make sense of the conflicting findings.

This paper has been produced by researchers who have
recently attempted to compare home and hospital birth in terms
of the risk of perinatal death, using the North-west Thames
database from England (National Centre for Health Outcomes
Development, 2011). We discuss ten methodological challenges
(see Box 1), suggest how these can be overcome, and set out a
number of ‘essentials’ which must be in place before firm conclu-
sions can be drawn from a study of the safety of planned home
birth. This paper will be useful for anyone who wishes to design
such a study, and for those asked to review research papers on this
topic. Ultimately, we hope it will help to ensure that future
generations of childbearing women have access to informed
choice on a subject that is important to them (Rogers et al., 2005).

Challenges inherent when comparing different birth settings
in terms of the incidence of perinatal death

1. Should comparative analysis include high-risk pregnancies?
Research into the comparative safety of different birth settings

tends to include only low-risk pregnancies, on the grounds that
women with ‘high-risk’ pregnancies tend to be directed into
hospital, so there should be few, if any, ‘high-risk’ pregnancies
among those who plan a home birth. For this reason, and
because it is generally assumed that ‘high-risk’ women should
not attempt a home birth, the safety of planned home birth for
‘high-risk’ women is rarely given any consideration. However,
there is evidence to indicate that some women with ‘high-risk’
pregnancies do plan to give birth at home. In the North-west
Thames database, 11% (n!658) of the planned home births
would have been classed as ‘high-risk’ under the English 2007
guideline (Nove, 2011), and research using more recent data
indicates that this practice still occurs (Symon et al., 2010). The
fact that women with ‘high-risk’ pregnancies do sometimes
plan a home birth raises the question of whether it is appro-
priate to exclude ‘high-risk’ pregnancies from a study of the
comparative safety of different birth settings. If a significant
number of women with ‘high-risk’ pregnancies have a pre-
ference for home birth, it would be helpful for them to have
some empirical evidence (as opposed to opinion) about
whether planned home birth is associated with a significantly
higher risk of a negative pregnancy outcome for them.
Researchers must be clear from the outset about whether or
not their study will include ‘high-risk’ pregnancies, and this
decision should be justified based on sound methodological
principles and/or research evidence rather than assumptions.
Whether or not ‘high-risk’ pregnancies are included in the
comparison, it is imperative that the risk status of each preg-
nancy is defined objectively and in the same way regardless of
intended place of birth. This will allow the researchers either to
ensure that the ‘home’ and ‘hospital’ groups are directly compar-
able in terms of risk status, or to control for the fact that the
hospital group will contain a higher proportion of high-risk
pregnancies than the home group. This task is complicated by
the fact that there is no universally accepted definition of the
term ‘high-risk’ as it relates to pregnancy. National clinical
guidelines on pregnancy risk classification and place of birth
apply in two countries: the Netherlands (Obstetric Working
Group of the National Health Insurance Board of the
Netherlands, 2000) and England (National Collaborating Centre
for Women’s and Children’s Health, 2007). Research conducted
in countries without such a guideline must be extremely careful
to ensure that pregnancy risk status is defined objectively and in
the same way for home and hospital births, and that the method
used is described and justified when the results are presented.
The process of risk classification is further complicated by the
fact that pregnancy risk status can change over the course of an

Box 1–The ten methodological challenges discussed in this paper.

1. Whether or not to include high-risk pregnancies.
2. Whether intrapartum transfers from home to hospital

should be classified as ‘home births’ or ‘hospital births’.
3. Accurately recording intended place of birth.
4. Avoiding bias due to deaths which would have occurred

regardless of place of birth.
5. The rarity of planned home birth and perinatal death in

most developed countries.
6. Separate analysis of different types of hospital birth.
7. Controlling for confounding.
8. Differentiating between confounders and mediators.
9. Whether the overall result masks any sub-group

variations.
10. Pooling data from different countries.

A. Nove et al. / Midwifery 28 (2012) 619–626620

- classificazione del rischio e arruolamento 
- valutazione dei trasferimenti 
- accuratezza della raccolta del luogo 

programmato del parto 
- identificazione degli esiti avversi indipendenti 

dal luogo di evento 
- rarità di casi e eventi 
- riconoscimento e definizione di sottogruppi 
- trasferibilità delle stime fra paesi diversi 
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Benefici del parto in casa 

Wax JR et al. Am J Obstet Gynecol 2010;203:243.e1-8  

analysis reporting causes of neonatal
deaths in planned hospital births, this
pattern was confirmed.4,7,10,15 In con-
trast, 2 cohort studies implicated intra-
partum asphyxia in 31% and 52% of
planned home delivery perinatal
deaths.19,20 The past 2 decades have

seen a significant decrease in such
deaths, with evidence suggesting fewer
fetuses experiencing intrapartum an-
oxia.18,21 Speculative explanations for
the trend include more liberal use of
ultrasound, electronic fetal heart rate
monitoring, fetal acid-base assess-

ment, labor induction, and cesarean
delivery.18,21 Our findings, considered
in light of these observations, raise the
question of a link between the in-
creased neonatal mortality among
planned home births and the decreased
obstetric intervention in this group.

TABLE 1
Characteristics of studies included in metaanalysis (continued)

Setting
Study
design

Time
period
studied

Publication
year Data source Inclusions

Data
analysis
by parity

Planned
deliveries, n Intrapartum transfer to hospital rate

Home Hospital Nulliparous Parous Overall

Washington
State, United
States15

Population-
based cohort

1989-1996 2002 Birth
certificates

Low-risk
singletons !34
wk and !37
wk, nulliparous
and parous

Adjustment 6133 10,593 ND ND ND

................................................................................................................................................................................................................................................................................................................................................................................

Netherlands16 Population-
based cohort

2000-2006 2009 National
perinatal
registration
data

Low-risk
singletons 37-42
wk, nulliparous
and parous

Stratification 321,307 163,261 ND ND ND

................................................................................................................................................................................................................................................................................................................................................................................

Ontario,
Canada11

Population-
based cohort
with matched
controls

2003-2006 2009 Ministry of
Health
midwifery
database

Low-risk
singletons 37-43
wk, nulliparous
and parous

Matching 6692 6692 ND ND 5.4%

................................................................................................................................................................................................................................................................................................................................................................................

British
Columbia,
Canada12

Population-
based cohort
with matched
controls

2000-2004 2009 Provincial
perinatal
database

Low-risk
singletons 36-41
wk, nulliparous
and parous

Not
performed

2899 10,083 ND ND ND

................................................................................................................................................................................................................................................................................................................................................................................
ND, not described.

Wax. Outcomes in planned home birth vs planned hospital births. Am J Obstet Gynecol 2010.

TABLE 2
Metaanalysis of maternal outcomes in planned home vs planned hospital births

Outcome
No. of
studies

Planned home
n/N (%)

Planned hospital
n/N (%) OR 95% CI

Intervention
.......................................................................................................................................................................................................................................................................................................................................................................

Epidural in labora 3 945/10,453 (9.0) 4148/18,089 (22.9) 0.24 0.22–0.25
.......................................................................................................................................................................................................................................................................................................................................................................

Electronic fetal heart rate monitoring 2 521/3761 (13.8) 7138/11,397 (62.6) 0.10 0.09–0.10
.......................................................................................................................................................................................................................................................................................................................................................................

Episiotomya 8 939/13,427 (7.0) 3075/29,677 (10.4) 0.26 0.24–0.28
.......................................................................................................................................................................................................................................................................................................................................................................

Operative vaginal deliverya 8 497/14,157 (3.5) 3433/33,624 (10.2) 0.26 0.24–0.28
.......................................................................................................................................................................................................................................................................................................................................................................

Cesarean deliverya 10 731/14,616 (5.0) 3140/33,697 (9.3) 0.42 0.39–0.45
................................................................................................................................................................................................................................................................................................................................................................................

Morbidity
.......................................................................................................................................................................................................................................................................................................................................................................

!3-degree lacerationa 5 150/12,604 (1.2) 794/31,740 (2.5) 0.38 0.33–0.45
.......................................................................................................................................................................................................................................................................................................................................................................

Infectionb 5 36/5341 (0.7) 319/12,347 (2.6) 0.27 0.19–0.39
.......................................................................................................................................................................................................................................................................................................................................................................

Postpartum bleeding/hemorrhagea 7 933/18,720 (4.9) 1639/32,552 (5.0) 0.66 0.61–0.71
.......................................................................................................................................................................................................................................................................................................................................................................

Perineal lacerationa 6 2408/5632 (42.7) 8422/22,695 (37.1) 0.76 0.72–0.81
.......................................................................................................................................................................................................................................................................................................................................................................

Vaginal lacerationb 3 640/8078 (7.9) 4126/18,418 (22.4) 0.85 0.78–0.93
.......................................................................................................................................................................................................................................................................................................................................................................

Cord prolapseb 3 3/4658 (0.06) 32/22,738 (0.14) 0.37 0.11–1.24
.......................................................................................................................................................................................................................................................................................................................................................................

Retained placentaa 5 73/6079 (1.2) 248/15,208 (1.6) 0.65 0.51–0.83
................................................................................................................................................................................................................................................................................................................................................................................
CI, confidence interval; OR, odds ratio.
a Random effects model; b Fixed effects model.

Wax. Outcomes in planned home birth vs planned hospital births. Am J Obstet Gynecol 2010.
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Valutazione del rapporto beneficio/danno 

dei diversi luoghi del parto 

- esiti materni: il parto extra-ospedaliero ha un 
documentato consistente rapporto favorevole 
 
quindi d’ora in poi parleremo del solo aspetto 
controverso: esiti perinatali 
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16.924 Planned Home Births US 2004-9 

Cheyney M et al. J Midwifery Womens Health 2014;59:17–27  
 

Table 5. Death Rates for the Entire Sample and for Selected Subgroupsa Excluding Lethal Congenital Anomalies
Intrapartum Early Neonatal Late Neonatal

Rate/ P Rate/ P Rate/ P
Deaths Denominator ( CI) Valueb Deaths Denominator ( CI) Valueb Deaths Denominator ( CI) Valueb

Overall 22 16,980 1.30 (0.75-1.84) 7 16,950 0.41 (0.11-0.72) 6 16,942 0.35 (0.07-0.64)
Presentation

Vertex 18 16,575 1.09 (0.58-1.59) 0.003 6 16,549 0.36 (0.07-0.65) 0.088 5 16,542 0.30 (0.04-0.57) 0.076
Breech 3 222 13.51 (0-28.70) 1 219 4.57 (0-13.50) 1 218 4.59 (0-13.56)

Parity
Multiparous 11 13,146 0.84 (0.34-1.33) 0.004 6 13,132 0.27 (0-0.79) 1.0 3 13,126 0.23 (0-0.49) 0.13
Primiparous 11 3773 2.92 (1.20-4.64) 1 3757 0.46 (0.09-0.82) 3 3755 0.80 (0-1.70)

Trial of Labor A!er
Cesareanc

No 8 12,088 0.66 (0.20-1.12) 0.052 5 12,077 0.41 (0.05-0.78) 0.39 2 12,072 0.17 (0-0.40) 0.22
Yes 3 1052 2.85 (0-6.07) 1 1049 0.95 (0-2.82) 1 1048 0.95 (0-2.82)

Multiple Gestation
Singleton 21 16,914 1.24 (0.71-1.77) 0.14 7 16,831 0.42 (0.11-0.72) –d 6 16,823 0.36 (0.07-0.64) –
Twins 1 120 8.33 (0-24.6) 0 119 – 0 119 –

Gestational
DiabetesMellitus
No 20 16,787 1.19 (0.67-1.71) 0.013 7 16,759 0.42 (0.11-0.73) – 6 16,751 0.36 (0.07-0.64) –
Yes 2 132 15.15 (0-35.99) 0 130 – 0 130 –

Preeclampsia
No 21 16,880 1.24 (0.71-1.77) 0.037 7 16,862 0.42 (0.11-0.72) – 6 16,854 0.36 (0.07-0.64) –
Yes 1 29 34.48 (0-100.89) 0 27e – 0 27 –

Abbreviations: CI, confidence interval.
aThere are 4 singleton pregnancies, 3 of which were breech presentations, for which all birth outcomes data are unavailable. These women began labor at home and then transferred to the hospital prior to birth. The midwives of record were
contacted, and in each case the midwife did not accompany the mother, nor did the mother return to the midwife for postpartum care.
bFisher’s exact test.
cAmong parous women only.
dDashes indicate value cannot be calculated because there were no events in this subgroup.
eOne newborn of a mother with preeclampsia died during the early neonatal period of a lethal congenital anomaly and was therefore excluded from all calculations for the neonatal period.

24
Volum

e59,N
o.1,January/February

2014

tassi di mortalità x 1000 per 
l’intero campione e per 
sottogruppi selezionati 
 
intrapartum = 1.30 (0.75-1.84)  
00-06gg      = 0.41 (0.11-0.72) 
07-27gg      = 0.35 (0.07-0.44) 
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12.378 nascite Birth centers, US 2007-10 

Stapleton SR et al. J Midwifery Womens Health 2013;58:3–14  
 

Table 1. Demographic Characteristics ofWomen Planning Birth
Center Birth at Onset of Labor (N= 15,574)

n ()

Age, ya

!18 171 (1.1)
18-34 13,218 (85.4)
!35 2093 (13.5)

Raceb

Non-Hispanic White 11,810 (77.4)
Hispanic 1711 (11.2)
Black 840 (5.5)
Asian or Pacific Islander 349 (2.3)
Native American or Native Alaskan 101 (0.7)
Unknown or other 440 (2.9)

Marital statusc

Married 12,109 (80.1)
Unmarried 3015 (19.9)

Parity at onset of labor
Nulliparous 7355 (47.2)
Parous 8219 (52.8)

Payment method
Private insurance 8325 (53.5)
Medicaid 3701 (23.8)
Self-pay 2261 (14.5)
Military coverage 411 (2.6)
Other insurance/grants 406 (2.6)
Medicare 374 (2.4)
Unknown 96 (0.6)

Education, yd

!12 1184 (8.7)
12 2669 (19.6)
13-15 2727 (20.0)
!16 7067 (51.8)

an = 15,482 due to missing data.
bn = 15,251 due to missing data.
cn = 15,124 due to missing data.
dn = 13,647 due to missing data.

presented in labor and were transferred to hospitals, more
than half (54.7%) had spontaneous vaginal births, 37.8% had
cesarean births, and 7.5% had operative vaginal births.

Postpartum and Neonatal Complications

The immediate postpartum course was uncomplicated for
91% of the study population, regardless of where they gave
birth. The majority of women experiencing postpartum com-
plications had postpartum hemorrhage (68.2%). Most post-
partum hemorrhages (92.6%) were managed in the birth cen-
ter. Postpartum transfer to the hospital was required for 2.4%
of women who gave birth in the birth center, with 1.9% re-
ferred nonemergently and 0.5% of women requiring emer-
gent postpartum transfer. Postpartum hemorrhage was the

Table 2. Emergency Transfer Indications
n (%)

Intrapartum, n= 140
Nonreassuring fetal heart rate patterna 72(51.4)
Arrest of laborb 24 (17.1)
Malpresentationc 14 (10.0)
Abnormal intrapartum bleedingd 7 (5.0)
Pregnancy-induced hypertension/preeclampsiae 6 (4.3)
Cord prolapsef 4 (2.9)
Seizure 1 (0.7)
Other 12 (8.6)

Postpartum, n= 67
Postpartum hemorrhageg 36 (53.7)
Retained placentah 23 (34.3)
Pregnancy-induced hypertension/preeclampsiae 1 (1.5)
Other 5 (7.5)
Unknown 2 (3.0)

Newborn, n= 94
Respiratory issuesi 66 (70.2)
5-Minute Apgar !7 11 (11.7)
Birth traumaj 3 (3.2)
Small for gestational agek 1 (1.1)
Prematurityl 1 (1.1)
Other 12 (12.8)

aNonreassuring fetal heart rate pattern: includes prolonged bradycardia, severe
variables, and late decelerations.
bFirst-stage prolonged/arrest of labor: slower than expected labor progress or
patient in active labor who has had cervical change, then has no further progress
for at least 2 hours. Second-stage prolonged/arrest of labor: slower than expected
descent or no descent after 2 hours for primigravida or one hour for multigravida
without epidural or after 3 hours for primigravida or 2 hours for multigravida with
epidural.
cMalpresentation: breech, face, brow, compound, transverse lie.
dIntrapartum bleeding: greater than expected for “bloody show.”
ePregnancy-induced hypertension/preeclampsia: systolic blood pressure ! 140
mmHg or diastolic blood pressure ! 90 mmHg with or without signs and
symptoms of preeclampsia.
fCord prolapse: cord is presenting in front of the presenting part, including frank
or occult prolapse.
gPostpartum hemorrhage: estimated blood loss "500 mL for vaginal birth and
"1000 mL for cesarean birth.
hRetained placenta: placenta requiring manual removal or other
out-of-the-ordinary third-stage interventions, regardless of the length of third
stage.
iRespiratory distress: respiratory rate ! 60/minute accompanied by grunting
and/or retractions. Includes apnea. Transient tachypnea: respiratory rate !
60/minute without retractions or grunting.
jBirth trauma: fetal injury related to the process of birth or obstetric interventions,
includes cephalohematoma, abscess at site of scalp lead or scalp blood sampling,
subgaleal hematoma, significant caput succedaneum, abrasions and lacerations,
brachial plexus injury, cranial nerve injury, laryngeal nerve injury, clavicular or
long-bone fracture, hepatic rupture, and hypoxic-ischemic insult (confirmed by
cord blood gases and other testing).
kSmall for gestational age: weight !10th percentile for gestational age.
lPrematurity: less than 37 weeks’ gestation by gestational age exam.

most common reason for nonemergent referral and emergent
transfers (Table 2).

Transport to the hospital was required for 2.6% of
neonates born at birth centers, with 1.9% nonemergent refer-
rals and 0.7% requiring emergent transfer. Themost common
indications for nonemergent referral and emergency transfer
were respiratory issues (Table 2).

Overall, 79.4% of women who entered labor planning a
birth center birth gave birth in the birth center and were

Journal of Midwifery &Women’s Health ! www.jmwh.org 7

-  natimortalità intrapartum 
= 0.47/1000 

-  mortalità neonatale = 
0.40/1000 (anomalie 
escluse) 



15 

Mortalità neonatale, US 2006-2009 

Grünebaum A et al. Am J Obstet Gynecol 2014;211:390.e1-7. 
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Danno neurologico, US 2007-10  

Grünebaum A et al. Am J Obstet Gynecol 2013;209:323.e1-6  
 

effectively a stillbirth that occurred
antepartum or intrapartum. We do not
believe that this limitation changes our
major findings. This is because the vast
majority of stillbirths delivered in the
hospital are known to be antepartum and
not intrapartum.29-31 On the other hand,
in out-of-hospital settings, most ante-
partum deaths in planned home births
would be transferred to the hospital.
Moreover, in out-of-hospital settings,
there is likely less antepartum testing and
no continuous electronic intrapartum
fetalmonitoring, both of whichmay have
affected adverse outcomes.

Data on long-term follow-up of neo-
nates would be optimal, but the CDC
database does not include such infor-
mation.AnApgar score of 0 indicates that
there are no signs of life (no heartbeat, no
breathing or movements). Infants with a
5-minute Apgar score of 0 have a signif-
icantly increased risk of mortality and if
they survive an increased risk of signifi-
cant morbidity.32,33 Survival relates
directly to the effectiveness of neonatal

resuscitation that is severely limited in
home births. Head cooling may improve
outcomes but there is still significant
mortality and morbidity.34

Most importantly, the CDC does not
categorize as out-of-hospital births those
hospital births that resulted from transfer
from out-of-hospital settings where there
was an intention for out-of-hospital
birth. A midwife-attended delivery at
home or at a birth center, however, is an
appropriate proxy for intended or plan-
ned out-of-hospital delivery. There is no
way to assess from these data when
intended out-of-hospital deliveries are
transferred to the hospital, making an
intention-to-treat analysis impossible.

Conclusion
The increased risk of 5-minute Apgar
score of 0 and increased rates of seizures
or serious neurologic dysfunction of
out-of-hospital birth must be acknowl-
edged by all obstetric practitioners
and should be disclosed to all pre-
gnant women who express an interest

in out-of-hospital birth. In addition,
physicians have the professional re-
sponsibility to recommend against
planned out-of-hospital births towomen
who express an interest in it and not to
refer their patients to randomized
controlled clinical trials of hospital vs
out-of-hospital birth as ethically unac-
ceptable.17,18 Physicians also have the
professional responsibility to address
the root cause of patients’ motivations
for out-of-hospital delivery through
continuous efforts to address patient
concerns about interventions,35 and to
improve compassionate and safe care of
pregnant, fetal, and neonatal patients in
the hospital setting.17-19 -
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Home midwife 42/49,091 (0.86) 3.8 (2.80e5.16)

Seizures (P ! 0)

Hospital MD 981/3,297,301 (0.30) 1.00

Hospital midwife 77/286,920 (0.27) 0.90 (0.72e1.14)

Freestanding BC midwife 10/12,155 (0.83) 2.77 (1.48e5.15)

Home midwife 21/11,239 (1.87) 6.28 (4.08e9.67)

Seizures (P > 0)

Hospital MD 842/4,805,036 (0.18) 1.00

Hospital midwife 44/440,475 (0.10) 0.57 (0.42e0.77)

Freestanding BC midwife 4/21,073 (0.19) 1.08 (0.41e2.89)

Home midwife 21/37,853 (0.55) 3.17 (2.05e4.88)

Hospital MD is the reference group.

BC, birth center; CI, confidence interval; MD, doctor; RR, relative risk.

Grunebaum. Apgar score of 0 at 5 minutes and neonatal seizures. Am J Obstet Gynecol 2013.
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treatments/interventions than women
who gave birth in a hospital (Table 3).

In addition to planned location, we
explored whether type of birth attendant
was associated with neonatal outcomes.
Of the 11,906 women who had planned
home births (excluding 133 births by
medical doctors and doctors of osteop-
athy), 26% of the infants were delivered by
certified nurse-midwives (n! 3258); 51%
of the infants were delivered by other
midwives (n ! 6277), and the remaining
23% of the infants were delivered by
others (n ! 2311) or unknown birth at-
tendants (n ! 60). Compared with births
that occurred in hospitals, infant out-
comes after planned home births that
were attended by certified nurse-midwives
did not differ significantly, except that in-
fants who were born in a hospital were
more likely to experience NICU admis-
sions (Table 4). However, neonates of
women who had planned home births
and were delivered by other midwives
had an increase in the risk of 5-minute
Apgar scores <4 (aOR, 1.62; 95% CI,

1.01e1.83) and increased risk of sei-
zure (aOR, 3.29; 95% CI, 1.22e8.87)
compared with neonates born in a
hospital.
Because multiparous women are less

likely to have labor dystocia, we stratified
the cohort by parity to examine whether
the risk of neonatal morbidity would be
present mostly for nulliparous women
or whether neonates of multiparous
womenwere equally at risk.We observed
that neonates of multiparous women
who had planned home births that were
attended by other midwives were more
likely to have a 5-minute Apgar score<4
compared with neonates born in hospi-
tals (0.25% vs 0.18% respectively; aOR,
1.84; 95% CI, 1.04e3.26). A similar as-
sociation was observed for a 5-minute
Apgar <7 (Table 5). For nulliparous
women, the aOR for 5-minute Apgar<4
did not reach statistical significance in
planned home birth compared with
hospital births, but the aOR of 5-minute
Apgar <7, need for ventilator support
for >6 hours, and neonatal seizure

was higher for neonates of planned
home births that were attended by other
midwives compared with hospital births
(Table 5). The odds of NICU admissions
remained lower for planned home births
that were attended by either CNMs or
other midwives than for hospital births
for neonates of either nulliparous or
multiparous women.

COMMENT

In this large cohort of low-risk women
with term, singleton, vertex pregnancies,
we observed that women who were
multiparous,"35 years old, non-Hispanic
white ethnicity/background, and married
and who had college or higher education
were more likely to have planned home
births. This finding was consistent with
that reported by MacDorman and
Singh.18 Women who had planned home
births had lower rates of obstetric in-
tervention compared withwomenwhose
births occurred in hospitals. How-
ever, neonates of planned home births
were more likely to have critically low
5-minute Apgar scores (<4) and seizure
activity, both of which are known prog-
nosticators of neonatal death and poor
neurologic outcomes such as cerebral
palsy and long-term developmental im-
pairment.25-27 The observed association
between planned home birth and an
increased risk of a low 5-minute Apgar
score was similar to a recent study that
examined home births in the United
States.16 However, that study did not find
home births to be associated with an in-
creased risk for neonatal seizures; this
lack of association might be due to
insufficient statistical power because there
were only 2 infants with seizure among
the home birth group.16 Although we did
not have data on neonatal deaths, a recent
metaanalysis reported that planned home
birth is associated with increased risk of
neonatal death compared with hospital
births.12 Given these findings, we report
that, although women who choose to
have home birth often achieve their goals
of having a nonmedicalized birthing ex-
perience, it seems that they do this
bearing a small but significant risk of
neonatal seizure. We note that neonates
who were born in hospitals were more
likely to be admitted to the NICU.

TABLE 2
Neonatal outcomes, planned home births vs hospital births
Neonatal outcome Frequency, n (%) Adjusted OR (95% CI)a

5-minute Apgar score <4

Hospital births 5028 (0.24) Referent

Planned home births 42 (0.37) 1.87 (1.36e2.58)

5-minute Apgar score <7

Hospital births 24,145 (1.17) Referent

Planned home births 278 (2.42) 2.42 (2.13e2.74)

Ventilator support >6 hours

Hospital births 5531 (0.27) Referent

Planned home births 26 (0.22) 0.97 (0.66e1.44)

Neonatal seizures

Hospital births 447 (0.02) Referent

Planned home births 7 (0.06) 3.08 (1.44e6.58)

Neonatal intensive care unit admissions

Hospital births 62,218 (3.03) Referent

Planned home births 68 (0.57) 0.23 (0.18e0.30)

CI, confidence interval; OR, odds ratio.
a Multivariable logistic regression controlled for parity, maternal age, race/ethnicity, education, gestational age at delivery,
number of prenatal care visits, cigarette smoking during pregnancy, medical/obstetric conditions; referent comparison
group: deliveries that occurred in hospitals. From: National Center for Health Statistics (2008).21
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with hospital births. This associationwas
similarly observed in the analysis of US
birth certificate data from 2000-2004 by
Malloy.33 Yet, in the United States, we
observed that only approximately one-
quarter of planned home births were
attended by certified nurse-midwives
in 2008. Although the precise reason
for this association between other
midwifeeattended home births and
adverse neonatal outcomes is unclear,
certified nurse-midwives have formal
accredited education and training with
national certification34 and are there-
fore more homogeneous in credentials

compared with other birth attendants,
whose experience and qualifications
may vary widely.32,34 Certified nurse-
midwives may be more likely to have
established relationships with obstetri-
cians and/or pediatricians and protocols
for accessing hospital care if needed.
Although certified nurse-midwives can
practice both in hospitals and out
of hospital settings, other types of
birth attendants are unlikely to be
able to obtain hospital privileges.
Thus, they may be less familiar with
the hospital environment and have a
greater reluctance to transfer patients

to a hospital. Additionally, women who
choose planned home birth may decline
transfer to physician-led or hospital-
based care either prenatally or intra-
partum, which contributes to a higher
risk of complications.35

There are some limitations to our
study. First, as a retrospective cohort
study, confounding ormissing data could
potentially bias our findings. We used
multivariable logistic regression analyses
to control for bias in the effect estimation
because of confounding; however, there
may be residual confounding from un-
observed or uncontrolled covariates that
cannot be accounted for by statistical
models. For example, women who chose
home birth may be inherently different
fromwomenwho desired hospital births,
and such underlying difference may not
be accounted for by characteristics such
as age, education, marital status, or race/
ethnicity alone. However, the usual bias
in selecting home birthwould be towards
a lower-risk population, which would
have biased our findings towards lower
risk in home births. Further, because
adverse neonatal outcomes such as sei-
zures or death are rare events and
randomization of birth location is of low
feasibility, we propose that a large,
population-based observational study
design is the best option available to date
to examine the safety of planned home
birth in the United States. Although we
aimed to examine planned home birth in
the United States, we were able to analyze
births in the 27 states that had adopted
the 2003 Revision in 2008 because the
transition from the 1989 Revision to the
2003 Revision of the US Standard Cer-
tificate of Life Birth was gradual. We
chose to examine only births for which
the 2003 Revision was used because it is
important to delineate whether births
that occurred at home were planned or
accidental.We acknowledge that births in
27 states may not be representative of all
births in the United States. Eventually, all
states will report birth information using
the 2003 Revision, and we plan to reex-
amine this topic in the near future.
Further, we recognize that administra-
tive data (such as birth certificate data)
may contain inaccurate information,
particularly because it has been noted that

TABLE 4
Neonatal outcome stratified by birth location and attendant

Neonatal outcome
Frequency,
n (%)

Adjusted
OR (95% CI)a

5-minute Apgar score <4

Hospital births 5028 (0.24) Referent

Planned home births by certified
nurse-midwives

6 (0.19) 0.69 (0.26e1.83)

Planned home births by other midwives 17 (0.27) 1.62 (1.01e1.83)

5-minute Apgar score <7

Hospital births 24145 (1.17) Referent

Planned home births by certified
nurse-midwives

34 (1.06) 0.77 (0.52e1.16)

Planned home births by other midwives 165 (2.63) 2.92 (2.49e3.42)

Ventilator support >6 h

Hospital births 5531 (0.27) Referent

Planned home births by certified nurse-midwives 6 (0.18) 0.73 (0.33e1.63)

Planned home births by other midwives 20 (0.23) 0.91 (0.53e1.54)

Neonatal seizures

Hospital births 447 (0.02) Referent

Planned home births by certified
nurse-midwives

1 (0.03) 1.59 (0.22e11.4)

Planned home births by other midwives 4 (0.06) 3.29 (1.22e8.87)

Neonatal intensive care unit admissions

Hospital births 62218 (3.03) Referent

Planned home births by certified
nurse-midwives

12 (0.37) 0.13 (0.07e0.23)

Planned home births by other midwives 40 (0.64) 0.24 (0.18e0.34)

CI, confidence interval; OR, odds ratio.
a Multivariable logistic regression controlled for parity, maternal age, race/ethnicity, education, gestational age at delivery,
number of prenatal care visits, cigarette smoking during pregnancy, medical/obstetric conditions; referent comparison
group: deliveries that occurred in hospitals. From: National Center for Health Statistics (2008).21
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TABLE 1
Perinatal risk factors: CNM-attended hospital births vs midwife-attended home births

Risk factor

Hospital births Home births

CNM-attended
(n [ 736,070),
% (n)

CNM-
attended
(n [ 19,263),
% (n)

Other MW-
attended
(n [ 36,877),
% (n)

All MW-
attended
(n [ 56,140),
% (n)

MW-attended
home births
vs CNM-attended
hospital births,
OR (95% CI)

CNM-attended
home births vs
CNM-attended
hospital births,
OR (95% CI)

Other MW-
attended home
births vs CNM-
attended hospital
births, OR (95% CI)

Other MW-
attended home
births vs CNM-
attended home
births, OR (95% CI)

Vaginal breech 0.23 (1716) 0.61 (118) 0.81 (298) 0.74 (416) 3.19 (2.87e3.56) 2.64 (2.19e3.18) 3.49 (3.08e3.94) 1.32 (1.07e1.64)

Prior cesarean
delivery

2.11 (15,455) 3.99 (767) 4.6 (1696) 4.4 (2463) 2.08 (2.0e2.17) 1.93 (1.8e2.08) 2.25 (2.14e2.37) 1.15 (1.06e1.26)

Twins 0.31 (2276) 0.52 (101) 0.69 (256) 0.64 (357) 2.06 (1.84e2.31) 1.7 (1.39e2.08) 2.25 (1.98e2.57) 1.33 (1.05e1.67)

Postdates "41 wks 18.59 (136,729) 27.7 (5320) 28.45 (10,435) 28.19 (15,755) 1.71 (1.68e1.74) 1.67 (1.62e1.73) 1.73 (1.69e1.77) 1.03 (0.99e1.06)

Postdates "42 wks 6.91 (50,848) 9.08 (1744) 9.73 (3567) 9.5 (5311) 1.41 (1.37e1.45) 1.34 (1.28e1.41) 1.44 (1.39e1.5) 1.08 (1.01e1.14)

CI, confidence interval; CNM, certified nurse midwife; MW, midwife; OR, odds ratio.

Grünebaum. Perinatal risks of planned US home births. Am J Obstet Gynecol 2015.
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In Flanders maternity care remains highly standardised and
medicalised. Nevertheless, around the turn of the 21st century a
decline for some interventions began. For example, induction rates
have decreased since 2000 (from 31.9 in 1999 to 24.2 in 2009) and
episiotomies decreased from 68.2% in 2001 to 55.1% in 2009. Also
the number of forceps and vacuum extractions have decreased, but
it must be noted that this drop was associated with an increase in
caesarean sections (resulting in a net decline in vaginal births without
intervention of 0.6% between 2000 and 2009). The percentage of
home births rate has remained steady at around 1 per cent. On the
other hand, the use of epidurals in Flanders has been rising steadily:
from 32% in 1991 to 66.5% in 2009.

Between country comparison
Not surprisingly, when we began our comparison of official

perinatal statistics for Flanders and the Netherlands we found a
host of incompatibilities between data sets (Declercq and
Viisainen, 2001). Because of different ways of counting, it proved
difficult to compare rates between jurisdictions. Our effort to
compare rates was complicated by a problem with denominators:
in the Dutch PRN data the denominator sometimes refers to all
children born dead or alive after a pregnancy of at least 22 weeks
and sometimes to all women giving birth after 22 weeks of
pregnancy. This is, however, clearly stated in the tables. In the
Flemish SPE data, however, the denominator is the total number
of deliveries. A delivery is not specified in terms of length of
pregnancy, but as the birth of one or more children with a birth
weight of minimum 500 g. The ‘denominator problem’ reflects
differences in how the counting is done, but we also encountered
problems with the characteristics of who is counted. Researchers
must pay attention to definitional differences – we describe some
of these below – but they must also consider the legitimacy of
comparing procedures and outcomes in two populations that may
not be comparable. For example, those who want to argue that
home birth is unsafe will often compare perinatal mortality
statistics in Flanders and the Netherlands, noting lower rates in
Flanders where there are fewer births at home (see, e.g., Van der
Kooy et al., 2011). In addition to committing the ecological fallacy
(without individual level data we cannot know if higher rates of
perinatal mortality in the Netherlands originate in home or
hospital births), this comparison ignores important differences
in socio-demographic characteristics in these two countries, like
mother’s age at first birth (28.3 for Flanders and 29.4 for the
Netherlands, SPE 2010, CBS 2010) or rates of smoking during
pregnancy. Within these limitations we explore variations in rates
of home birth, epidurals, episiotomies, and inductions and we
offer a brief explanation of factors that play a role in their
prevalence in each region.

Home birth (1994–2008). Data on the number and percentage of
home births in the Netherlands were found on the website of the
Centraal Bureau voor de Statistiek (CBS). In the period between
1994 and 2010 the percentage of home births declined steadily
from 34.1% to 23.4% (Table 1). In Flanders, statistics on home
births are available from 2000 (SPE). Over the years 2000–2009
the percentage of home births remained quite stable around one
per cent.

There are both structural and cultural reasons for this large
difference (De Vries, 2004). The easy availability of home birth in
the Netherlands – it is a routine part of the maternity care system
there – compared to the less visible option of home birth in
Flanders accounts for a large part of the more than 20 percentage
point difference. But of course this structural difference between
Flanders and the Netherlands must also be explained – why
do the Dutch continue to make home birth a routine part
of maternity care? Here we must look to cultural differences. In

spite of a common language, Flemish and Dutch cultures are not
alike: the Dutch have distinctive ideas about home (as the centre
of family life), the roles of women (with low levels of participa-
tion in paid labour by women with children under 18), heroism
(an aversion to playing the hero, especially with regard to medical
interventions) and thriftiness (not simply with money, but also
with perceived value of medications and medical interventions),
all of which incline toward supporting birth at home. In the
Netherlands, more mothers are working (http://www.cbs.nl/nl-nl/
menu/themas/arbeid-sociale-zekerheid/cijfers/extra/werkende-moe
ders.htm), the use of prescription and non-prescription medications
is increasing (Swinkels, 2011), and Netherlanders are becoming more
used to an interventionist approach in medicine, with an increase in
ambulatory surgery from 238 to 430 per 10,000 citizens between
1995 and 2009 (http://www.cbs.nl/nl-NL/menu/themas/gezondheid-
welzijn/publicaties/artikelen/archief/2010/2010-3065-wm.htm).

Epidural rates. Epidural rates in the Netherlands are available only
for the period for 2003 to until 2008. In 2008, the Dutch and the
Flemish were separated by 56 percentage points with a 67.4%
epidural rate in Flanders and a rate of 11.3% in the Netherlands
(Table 2). Interestingly, this observed difference in strategies for
the management of labour cannot be explained by differences in
the clinical guidelines of both countries.

In Flanders the clinical guidelines (Mambourg et al., 2010)
recommend that the choices of a pregnant woman regarding pain
relief should be respected. In addition, the guidelines state that
women should be informed about the consequences of epidural
analgesia (e.g. more frequent monitoring, limited movement).
Finally, the guidelines recommend that caregivers always honour
a woman’s request for epidural analgesia during labour, regard-
less of the stage of cervical dilatation.

In the Netherlands a guideline regarding pharmaceutical pain
relief during delivery was formulated in 2008 (NVA and NVOG,
2008). The Dutch guidelines are not unlike those in Flanders, but
they go into more detail. Every woman in labour should, on her
request, have access to an adequate form of pain relief. As in the
Flemish guidelines, it is recommended that women be informed
about consequences of analgesia, but the list of consequences in
the Netherlands is more detailed and extensive: a longer hospital
stay, a higher likelihood of oxytocin use and instrumental deliv-
ery, hypotension, locomotive block, and urine retention. Dutch
caregivers are also encouraged to honour the request of a woman
for epidural analgesia regardless of the stage of cervical dilatation.
The effect of the Dutch guidelines cannot yet be determined
because no national data on epidurals is available for 2009 and
2010. However, the general feeling among midwives and

Table 1
Place of birth in the Netherlands 1998–2010n,y (in per cent).

Year Home Hospital

1994/1996 34.1 65.3
1998/2000 34.1 65.8
2001/2003 31.9 67.9
2004/2006 31.6 67.8
2005/2007 29.4 70.2
2006/2008 28.4 71.4
2007/2009 23.9 75.6
2008/2010 23.4 75.3

n Source: CBS (2012). /http://statline.cbs.nl/StatWeb/publication/?VW=T&DM
=SLNL&PA=37302&D1=0-2,23-44&D2=a&HD=120104-2121&HDR=T&STB=G1S
(assessed 4 January 2012).

y These numbers are estimates based on a national survey; the standard error
for all years is 1.7, thus the 95% confidence level extends 3.332 above and below
the reported value.

W. Christiaens et al. / Midwifery 29 (2013) e1–e8 e3
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The prevalence of PPH increased from 3.9 per cent to 5.5 among
nulliparous women, and from 2.3 per cent to 3.4 per cent among
multiparous women. We observed a small increase in the
prevalence of anal sphincter damage, from 3.3 to 3.8 per cent
for nulliparous women and from 1.3 to 1.5 per cent for
multiparous women.

Trends in caesarean sections and vaginal instrumental births

The CS rate showed only minor variation (Fig. 2). Among
nulliparous women, the mean CS rate was 5.5 per cent (range
4.9–6.3 per cent) and among multiparous women the CS rate was
1.0 per cent (range 0.8–1.1 per cent). The !2 linear by linear
association indicated a small decline for nulliparous women, and
a small increase for multiparous women during the study period.

We performed a logistic regression analysis in order to explore
the year to year changes, adjusting it for changes in planned place
of birth as well as in maternal demographic characteristics. In the
starting model for nulliparous women, the odds ratio for year by
year changes in caesarean section rate was 0.99 (95 per cent CI
0.98–0.99), confirming a small downward trend. Entering maternal
characteristics and planned place of birth in the model, the odds
ratio changed marginally (adjusted OR 0.98, 95 per cent CI
0.97–0.98). For multiparous women, the small increase was not
statistically significant after controlling for maternal characteristics
(adj. OR 1.01 (CI 1.00–1.02)) (Table 2).

The vaginal instrumental birth rate showed a small decline
from 18.4 per cent in 2000 to 18.0 per cent in 2008 for nulliparous
women (multiparous women: 1.7-1.5 per cent), with adjusted
odds ratios just below 1.0 (Table 2). When caesarean sections
and vaginal instrumental births were combined, a small decline
was observed (nulliparous women: adj OR.99 CI 0.98–0.99; multi-
parous women: adj OR 0.98 CI 0.98–0.99).

Planned place of birth

Throughout the study period, the intervention rate was lower
among women who planned a home birth compared to those who
planned a hospital birth, irrespective of parity (Table 3). In 2008,
the CS rate was 4.7 per cent among nulliparous women who
planned a home birth compared to 6.3 per cent when a hospital
birth was planned. A spontaneous vaginal birth was highest
among women who planned a home birth, and when we excluded
the use of pain relief or augmentation as well, the difference
between a planned home birth and a planned hospital birth was
even larger. Among nulliparous women, the proportion of women
who gave birth spontaneously without these interventions was
58.2 per cent when a home birth was planned, and 50.0 per cent

when a hospital birth was planned. Among multiparous women,
this was 92.7 per cent versus 83.8 per cent.

As a result of the rising referral rate, the proportion of women
that gave birth in hospital under obstetrician-led care increased
between 2000 and 2008 (Table 3). However, this increase was
more prominent among both nulliparous and multiparous women
who planned a hospital birth.

Discussion

Key finding

We observed no increase in the CS rate for women that were in
primary midwife-led care at the start of labour. At the same time
there was a considerable rise in the use of pharmacological pain
relief and augmentation of labour with oxytocin.

Strengths and weaknesses of study

The strength of the study is that we had access to all records of
low risk women in primary midwife-led care at the start of labour
during the nine year study period. This study is an observational
retrospective study, based on routinely collected data. This type of
study has an explorative character and does not allow for causal
explanations. The scope of the study is limited by the data
available in the database. Therefore interesting issues such as
client preferences and costs of care cannot be addressed.

We also could not measure the use of continuous electronic
fetal heart rate monitoring, as this is not recorded in the PRN
database. However, it is likely that almost all referred women
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Fig. 2. Intrapartum referrals and instrumental births in 2000–2008. (a) Nulliparous women and (b) Multiparous women.

Table 2
Odds ratio for year to year changes in CS and instrumental births.

Crude odds
ratios

Adjustedn odds
ratios

OR CI 95% OR adj CI 95%

Nulliparous women
Caesarean section 0.99 0.98 0.99 0.98 0.97 0.98
Vaginal instrumental delivery (VE/FE) 0.99 0.99 1.00 0.99 0.99 1.00
Instrumental birth (VE/FE or CS) 0.99 0.99 0.99 0.99 0.98 0.99

Multiparous women
Caesarean section 1.02 1.01 1.03 1.01 1.00 1.02
Vaginal instrumental delivery (VE/FE) 0.98 0.97 0.99 0.97 0.96 0.98
Instrumental birth (VE/FE or CS) 1.00 0.99 1.00 0.98 0.98 0.99

n Adjusted for: planned place of birth, maternal age, ethnic background,
urbanisation and social economic status based on postal code.

P.M. Offerhaus et al. / Midwifery 30 (2014) 560–566 563

789.795 parti a basso rischio, nullipare 
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Mortalità perinatale totale, NL 2004 

de Jonge A et al. Midwifery 2013;29:1011-8 
 

One intervention that has been shown to lead to a reduction in
perinatal mortality is perinatal audit (Flenady et al., 2011). Currently,
perinatal audit is being implemented nation-wide in the Netherlands.
In 2010, most cases of perinatal mortality at term were subjected to a
perinatal audit (PAN, 2011). The report on this audit states that the
perinatal mortality rate at term has decreased by 26% from 2001
to 2008 and probably by 39% to 2010. Some of the factors that
may have contributed to a reduction in perinatal mortality are the
introduction of antenatal screening for congenital abnormalities in
2006, a reduction in the number of embryos that are inserted after
in vitro fertilization leading to a reduction in multiple pregnancies and

a reduction in the number of pregnant women that smoke (Garssen
and Van der Meulen, 2004; Ekelund et al., 2008).

Nevertheless, substandard care factors were found in half of the
audited cases and in 10% of cases a relationship between sub-
standard care and perinatal death was likely (PAN, 2011). On the
basis of their findings, the authors recommend to develop a
guideline for diagnosis and management of intrauterine growth
restriction and reduced fetal movements.

In conclusion, one should be cautious about extrapolating findings
from the total population of birthing women to specific subgroups
such as low risk women birthing at full gestation. The perinatal

Fig. 2. Comparison of overall perinatal mortality between European countries and the Netherlands.

Fig. 3. Comparison of perinatal mortality at term between European countries and the Netherlands.

A. de Jonge et al. / Midwifery ∎ (∎∎∎∎) ∎∎∎–∎∎∎ 7

Please cite this article as: de Jonge, A., et al., Perinatal mortality rate in the Netherlands compared to other European countries: A
secondary analysis of Euro-PERISTAT data. Midwifery (2013), http://dx.doi.org/10.1016/j.midw.2013.02.005i
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743.070 nati, NL 2000-2009 

de Jonge A et al. BJOG 2015;122:720–8 
 

Apgar scores below seven and NICU admissions up to 28 days
after birth was lower among planned home births compared
with planned hospital births; all other comparisons for NICU
admissions and the total rate of severe adverse perinatal
outcomes did not significantly differ between both groups.

Strengths and limitations
A major strength of our study is the large sample size.
Additionally, the study was carried out in a country where
home birth is still common, and therefore the maternity
care system is well equipped to deal with emergencies dur-
ing home births.

Our study has some limitations. First, the planned place
of birth was missing for about 9% of the women included
in the study. In addition, some paediatric data were miss-
ing. In particular, this was a problem for NICU admis-
sions and neonatal deaths occurring between 7 and
28 days after birth, because midwives and obstetricians
only record perinatal deaths up to 7 days after birth; how-
ever, it is likely that this information was missing ran-
domly for planned home and planned hospital births, as

this was dependent on whether a paediatric department
took part in the national registration and not on planned
place of birth.
Unlike death, the outcome ‘NICU admission’ is not con-

sidered as a hard outcome.
Results from another Dutch study suggest that babies

born in a secondary care hospital may be admitted to a
high care unit for problems that result in NICU admission
if babies are born in a hospital with a perinatology centre.20

In primary care, the effect of place of birth on the likeli-
hood of NICU admission is unknown. Babies born at
home may be more likely to be referred to a NICU straight
away in case of problems. Alternatively, babies born in a
hospital with a perinatology centre may be more likely to
be admitted to a NICU because of its proximity. Neverthe-
less, we used this outcome to enable the comparison of our
results with other studies.21,22

The moment of death is not always recorded identically
in the three databases of the national perinatal register. We
conducted separate analyses based on intrapartum and
neonatal mortality rates with and without cases for which

Table 2. Intrapartum and neonatal mortality among births in midwife-led care at the onset of labour

Nulliparous women Parous women

Intended place of birth at onset of

labour

Intended place of birth at onset of

labour

Home

n = 198 515

Hospital

n = 137 168

Home

n = 267 526

Hospital

n = 139 740

Intrapartum and neonatal death (uncertain and

certain time of death), 0–28 days, n/N (‰)**

203/198 515 (1.02) 150/137 168 (1.09) 158/267 526 (0.59) 81/139 740 (0.58)

Crude OR (95% CI) 0.94 (0.76–1.16) Reference 1.02 (0.78–1.33) Reference

aOR (95% CI) 0.99 (0.79–1.24) Reference 1.16 (0.87–1.55) Reference

Intrapartum and neonatal death (certain

time of death), 0–28 days, n/N (‰)*,**

157/198 469 (0.78) 111/137 129 (0.81) 116/267 484 (0.43) 62/139 721 (0.44)

Crude OR (95% CI) 0.98 (0.77–1.25) Reference 0.98 (0.72–1.33) Reference

aOR (95% CI) 1.01 (0.78–1.31) Reference 1.08 (0.78–1.51) Reference

Intrapartum death, n/N (‰)** 113/198 515 (0.57) 86/137 168 (0.63) 87/267 526 (0.33) 44/139 740 (0.31)

Crude OR (95% CI) 0.91 (0.69–1.20) Reference 1.03 (0.72–1.48) Reference

aOR (95% CI) 1.02 (0.76–1.37) Reference 1.31 (0.89–1.94) Reference

Neonatal death, 0–7 days, n/N (‰)** 95/198 412 (0.48) 67/137 088 (0.49) 72/267 444 (0.27) 36/139 697 (0.26)

Crude OR (95% CI) 0.98 (0.72–1.34) Reference 1.04 (0.70–1.56) Reference

aOR (95% CI) 0.98 (0.70–1.36) Reference 1.07 (0.70–1.65) Reference

Neonatal death, 0–28 days, n/N (‰)** 100/198 412 (0.50) 70/137 088 (0.51) 76/267 444 (0.28) 38/139 697 (0.27)

Crude OR (95% CI) 0.99 (0.73–1.34) Reference 1.04 (0.71–1.54) Reference

aOR (95% CI) 0.97 (0.70–1.34) Reference 1.07 (0.70–1.62) Reference

aOR, adjusted for gestational age, maternal age, socio-economic position, and ethnicity.
*Certain time of death: no discrepancies in information on time period of death (antepartum, intrapartum, or neonatal death within 28 days)
between obstetrician, midwife and neonatologist. For the combined intrapartum and neonatal death <28 days, this means that one or more
professionals recorded either intrapartum or neonatal death and none of the professionals recorded antepartum death or neonatal death after 28
days.
**Uncertain and certain time of death: obstetrician, midwife and neonatologist did not all report the same time of death. This led to some
overlap of deaths in the subcategories.

725ª 2014 Royal College of Obstetricians and Gynaecologists

Perinatal mortality among low-risk planned home births

mortalità perinatale 
domicilio vs ospedale 

aOR = 0.99 (0.79-1.24) 
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Birthplace in England 

Birthplace in England. BMJ 2011;343:d7400 
 

64.538 donne con gravidanza 
fisiologica e con feto singolo, 
≥37sett+0, 01.04.08 - 30.04.10 
 
esclusi TC programmati, TC prima 
dell'inizio del travaglio e parti in 
casa non programmati 
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Birthplace in England 

Birthplace in England. BMJ 2011;343:d7400 
 

esito primario composito di: 
natimortalità dopo l'inizio della 
assistenza in travaglio; morte 
neonatale precoce (<7 giorni); 
encefalopatia neonatale; sindrome 
da aspirazione di meconio; lesioni 
del plesso brachiale; frattura di 
omero o clavicola 
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Nascite normali per luogo programmato 

normale = senza induzione, né analgesia/anestesia, né 
parto operativo, né TC, né episiotomia 

Birthplace in England. BMJ 2011;343:d7400 
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Esito primario per luogo del parto 

NCC-WCH. Intrapartum care, 2014 
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Parto pianificato: casa vs ospedale 

NCC-WCH. Intrapartum care, 2014 

parto 
pianificato a 

casa 

parto 
pianificato in 

ospedale 

rischio relativo 
(IC 95%)  

rischio assoluto 
(95% CI)  

nu
lli

pa
re

 

36/4063  
(0.89%)  

28/8018  
(0.35%)  

2.54  
(1.55, 4.15)  
aOR 2.80  

(1.59, 4.92) 

3538 in più per 
1,000,000  

(da 745 a 7728 in 
più)  

m
ul

tip
ar

e 

26/11461 
(0.23%) 

20/7637 
(0.26%)  

0.86 (0.43, 1.73)   
aOR 0.83 

(0.44, 1.58)  

340 in meno per 
1,000,000 

(da 1362 in meno 
a 1440 in più)  

esito primario composito in donne senza condizioni 
complicanti all’inizio del travaglio 
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P. pianificato: casa vs casa di maternità 

NCC-WCH. Intrapartum care, 2014 

parto 
pianificato a 

casa 

parto 
pianificato 

freestanding 

rischio relativo 
(IC 95%)  

rischio assoluto 
(95% CI)  

nu
lli

pa
re

 

36/4063 
(0.89%) 

22/4785 
(0.46%) 

1.93 

(1.14 to 3.27) 

4276 in più per 
1,000,000 

(da 644 a 10.437 
in più) 

m
ul

tip
ar

e 

26/11461  
(0.23%) 

13/5772  
(0.23%) 

1.01 
(0.52 to 1.96) 

23 in più per  
1,000,000  

(da1081 in meno 
a 2162 in più) 

esito primario composito in donne senza condizioni 
complicanti all’inizio del travaglio 
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P. pianificato: casa vs alongside 

NCC-WCH. Intrapartum care, 2014 

parto 
pianificato a 

casa 

parto 
pianificato 
alongside 

rischio relativo 
(IC 95%)  

rischio assoluto 
(95% CI)  

nu
lli

pa
re

 

36/4063 
(0.89%)  

35/7515 
(0.47%) 

1.90 
(1.20 to 3.03)  

4190 in più per 
1,000,000 

(da 931 a 9451 in 
più)  

m
ul

tip
ar

e 

26/11461  
(0.23%) 

19/7792  
(0.24%) 

0.93  
(0.52 to 1.68) 

195 in meno per 
1,000,000  

(da 1317 in meno 
a 2121 in più)  

 

esito primario composito in donne senza condizioni 
complicanti all’inizio del travaglio 
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alongside vs ospedale vs freestanding 

NCC-WCH. Intrapartum care, 2014 
 

esito primario composito per luogo pianificato del parto  
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Trasferimenti per luogo programmato 

Birthplace in England. BMJ 2011;343:d7400 
 

durante il tavaglio o subito dopo il parto 

45% 
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Motivazioni dei trasferimenti 

NCC-WCH. Intrapartum care, 2014 
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Conclusioni, 1 

-  nelle donne con gravidanza fisiologica a 
termine il rapporto benefici/danni del parto in 
luogo diverso dall’ospedale è favorevole, 
tranne che per le nullipare 

-  per le nullipare c’è un aumento del rischio di 
esiti avversi, in termini assoluti contenuto, e 
una considerevole probabilità di trasferimento 
durante o dopo il travaglio 
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Conclusioni, 2 

-  case di maternità e reparti condotti da 
ostetriche rappresentano i luoghi con il 
rapporto benefici/danni più favorevole, anche 
per le nullipare 

-  la definizione di percorsi separati per la 
fisiologia e il rischio rappresenta una opzione 
assistenziale e organizzativa in grado di 
soddisfare i bisogni di salute della 
maggioranza della popolazione  
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Professionista e esiti, Canada 2000-4 

Patricia A. Janssen PA et al. CMAJ 2009;181;377-83 
 

Research

whose mothers were in the physician-attended cohort.
The single most important reason for readmission of

neonates to hospital in North America is hyperbilirubinemia.22

Close to 40% of newborns with hyperbilirubinemia born in
hospital can be identified and treated before discharge.23

Therefore, the higher rate of admission (or readmission if a
hospital birth) among newborns in the planned home-birth
group than of readmission in the planned hospital-birth group
may have been linked to the need for treatment of hyper-

bilirubinemia, which, among babies born in hospital, may
require a longer stay in hospital rather than readmission.

Strengths and limitations
Our study has many strengths. Because both home and hospital
births were attended by the same cohort of midwives, we were
able to conduct a true comparison of planned place of birth
unconfounded by type of caregiver. Our study adds to the body
of large cohort studies of planned home births that have reported

CMAJ • SEPTEMBER 15, 2009 • 181(6-7)382

Table 3: Association between maternal interventions and outcomes and planned place of birth among the 12 982 
women in the study 

Relative risk (95% CI) 

Intervention/outcome 

Planned home birth with midwife 
v. planned hospital birth with 

midwife 

Planned home birth with 
midwife v. planned hospital 

birth with physician 

Electronic fetal monitoring  0.32 (0.29–0.36) 0.17 (0.16–0.19) 

Augmentation of labour 0.59 (0.55–0.69) 0.47 (0.44–0.51) 

Narcotic analgesia, intramuscular or intravenous 0.27 (0.22–0.32)‡ 0.12 (0.10–0.14) 

Epidural analgesia 0.39 (0.33–0.46)‡ 0.28 (0.24–0.32) 

Assisted vaginal delivery 0.41 (0.33–0.52) 0.22 (0.18–0.27) 

Cesarean delivery 0.76 (0.64–0.91)‡ 0.65 (0.56–0.76) 

Episiotomy* 0.49 (0.38–0.63)‡ 0.19 (0.15–0.23) 

Third- or fourth-degree perineal tear* 0.43 (0.29–0.63)‡ 0.34 (0.24–0.49) 

Postpartum hemorrhage 0.62 (0.49–0.77) 0.57 (0.45–0.70) 

Infection† 0.39 (0.13–1.14) 0.26 (0.09–0.75) 

Pyrexia 0.45 (0.29–0.76) 0.23 (0.14–0.37) 

*Among women having a vaginal delivery. 
†Urinary tract infection, wound infection or puerperal fever. 
‡Adjusted for parity. 

Table 4: Association between neonatal outcomes and planned place of birth among the 12 982 births in the study 

 Relative risk (95% CI) 

Outcome 

Planned home birth with midwife 
v. planned hospital birth with 

midwife 

Planned home birth with 
midwife v. planned hospital 

birth with physician 

Perinatal death 0.61 (0.06–5.88) 0.55 (0.06–5.25) 

Apgar score < 7 at 1 min 0.76 (0.66–0.88) 0.74 (0.64–0.86) 

Apgar score < 7 at 5 min 0.92 (0.58–1.47) 0.99 (0.61–1.61) 

Meconium aspiration 0.83 (0.38–1.81) 0.45 (0.21–0.93) 

Asphyxia at birth 0.79 (0.30–2.05) 0.70 (0.27–1.83) 

Birth trauma* 0.26 (0.11–0.58) 0.33 (0.15–0.74) 

Resuscitation at birth† 0.23 (0.14–0.37) 0.56 (0.32–0.96) 

Birth weight < 2500 g 0.44 (0.25–0.78) 0.95 (0.56–1.78) 

Seizures 0.61 (0.12–3.03) 0.66 (0.13–3.38) 

Oxygen therapy > 24 h 0.37 (0.24–0.59) 0.38 (0.24–0.61) 

Assisted ventilation > 24 h 1.02 (0.34–3.04) 0.68 (0.24–1.93) 

Admission to hospital after home birth 
or readmission if hospital birth 

1.09 (0.83–1.42) 1.39 (1.09–1.85) 

Note: CI = confidence interval. 
*Subdural or cerebral hemorrhage; fracture of clavicle, long bones or skull; facial nerve injury; Erb palsy; or unspecified birth trauma. 
†Intermittent positive pressure via endotracheal tube or chest compression, or use of drugs for resuscitation. 
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CNM e esiti neonatali 

Johantgen M et al. Women's Health Issues 2012;22:e73–e81 
 

detail. Furthermore, variations in study designs would make it
difficult to statistically explore sources of bias, even if the design
details were adequately reported.

Care by CNMs has been shown to be safe and effective. Based
on CNMs’ conceptualization of birth as a natural process and

the increasing scrutiny of using invasive interventions, CNMs
are well-positioned to influence maternity care practices that
can optimize maternal and neonatal outcomes. Moreover, they
should be better utilized to address the projected health care
workforce shortages.

Table 3
Summary of Outcomes Where CNMs are Compared with MDs

Author (Year) Study Quality
Rating

Outcomes
(Number of Studies)

Process of Labor Epidural (10) Labor augmentation (9) Labor Induction (9) Labor analgesia (6)
Blanchette (1995) 4 Favors CNM Favors CNM Favors CNM NS
Butler et al. (1993) 6 NS – – –

Chambliss et al. (1992 ) 7 – Favors CNM – Favors CNM
Cragin & Kennedy (2006) 5 Favors CNM – – –

Davis et al. (1994) 6 Favors CNM Favors CNM Favors CNM Favors CNM
Hueston & Rudy (1993) 7 NS Favors CNM Favors CNM NS
Jackson et al. (2003b) 7 Favors CNM – Favors CNM Favors CNM
Lenaway et al. (1998) 5 – Favors MD Favors MD –

Oakley et al. (1995) 6 Favors CNM NS NS Favors CNM
Robinson et al. (2000) 6 Favors CNM Favors CNM Favors CNM –

Rosenblatt et al. (1997) 7 Favors CNM Favors CNM Favors CNM –

Sze et al. (2008) 6 Favors CNM NS NS –

Evidence grade Moderate High Moderate High

Process of Birth Cesarean (15) Vaginal operative (8) Episiotomy (8) VBAC (5)
Baruffi et al. (1990) 6 Favors CNM – – –

Blanchette (1995) 4 Favors CNM NS Favors CNM Favors CNM
Butler et al. (1993) 6 Favors CNM Favors CNM – –

Chambliss et al. (1992) 7 NS Favors CNM Favors CNM –

Cragin (2002) 6 Favors CNM Favors CNM – Favors CNM
Cragin & Kennedy (2006) 5 Favors CNM – – –

Davis et al. (1994) 6 Favors CNM Favors CNM – Favors CNM
DeLano et al. (1997) 5 Favors CNM NS – Favors CNM
Fischler & Harvey (1995) 3 Favors CNM – – –

Hueston & Rudy (1993) 7 Favors CNM – Favors CNM –

Jackson et al. (2003b)* 5 Favors CNM – Favors CNM –

Jackson et al. (2003a)* 5 Favors CNM – – –

Lenaway et al. (1998) 5 – – – NS
Low et al. (2000)y 6 NS – Favors CNM –

Oakley et al. (1995)y 6 Favors CNM Favors CNM Favors CNM –

Robinson et al. (2000) 6 – – Favors CNM –

Rosenblatt et al. (1997) 7 NS Favors CNM Favors CNM –

Evidence grade High High High Moderate

Infant outcome Low Apgar (11) Low Birthweight (8) NICU admission (5) Breastfeeding (3)
Blanchette (1995) 4 NS NS – –

Butler et al. (1993) 6 NS – Favors CNM –

Chambliss et al. (1992) 7 NS – – –

Cragin (2002)y 6 – – – Favors CNM
Davis et al. (1994) 6 NS – – –

Fischler & Harvey (1995) 3 NS NS NS –

Heins et al. (1990) 6 – NS – –

Hueston & Rudy (1993) 7 NS – – –

Jackson et al. (2003b)* 7 NS NS NS Favors CNM
Jackson et al. (2003a)* 5 NS – – –

Lenaway et al. (1998) 5 Favors CNM NS – –

MacDorman & Singh (1998) 6 – Favors CNM – –

Oakley et al. (1996) 6 NS NS Favors CNM Favors CNM
Rosenblatt et al. (1997) 7 NS – – –

Sze et al. (2008) 6 – Favors CNM – –

Evidence grade High High Moderate Moderate

Maternal outcome Perineal lacerations (5)
Chambliss et al. (1992)y 7 Favors CNM
Hueston & Rudy (1993)y 7 Favors CNM
Low et al. (2000)y 6 Favors CNM
Oakley et al. (1996)y 6 Favors CNM
Robinson et al. (2000)y 6 Favors CNM
Evidence grade High

VBAC, vaginal birth after cesarean.
* Represents the same study data.
y Represents same study data.

M. Johantgen et al. / Women's Health Issues 22-1 (2012) e73–e81e80

Confronto fra assistenza in travaglio e parto fornita da 
certified nurse-midwives e medici. Revisione sistematica, 
1990-2008: non differerenza o esiti migliori associati a 
CNM 
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Dopo aver partorito in ospedale 

Coxon K et al. Birth 2015;42:141-8 
 

esperienza di partorire in ospedale 
rinforza percezione 
che gli ospedali sono più sicuri 
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Modello per decisioni fondate su prove 

Haynes RB et al. Evid Based Med 2002;7:36-38 
 



www.nytimes.com/roomfordebate/2015/02/24/is-home-birth-ever-a-safe-choice 
 

24.02.2015 
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Rapporto Beveridge, 1942 

Beveridge Report, 1942. The British Library Board 

William Henry Beveridge, 
primo barone Beveridge 
(Rangpur, 1879 – Oxford, 1963) 
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Piano Beveridge, 1942 

Nel 1942 – nel cuore di questa guerra mondiale 
che uccise 40 milioni di uomini – si è 
consolidato non il diritto alla vita, ma un diritto 
differente, più importante e più complesso, che 
è il diritto alla salute 

Foucault M. Archivio Foucault 2. 1971-77, 1997. p.202-19 
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Sottostima danni degli interventi 

Hoffmann TC et al. JAMA Intern Med 2015;175:274-86 
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Sovrastima benefici degli interventi 

Hoffmann TC et al. JAMA Intern Med 2015;175:274-86 
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Continuità assistenza e interventi 

Romano MJ et al. JAMA Intern Med 2015 [publ. online May 18] 
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Come raccogliere i dati 

Murphy JF et al. BMJ 1984:288: 

dal 1979 il numero dei parti avvenuti in 
casa non pianificati ha superato quello 
dei parti in casa pianificati 


