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Mary Newburn

Y
et again, the safety of home birth is back in 

the news and guess what?  Yes, you’re right, 

it’s being questioned.  No, in fact it’s not 

being questioned.  It is being emphatically stated

that there is a three-fold increase in neonatal

mortality associated with planned home birth 

(Wax et al 2010).  Shock horror.  Irresponsible

women!  Dangerous midwives!  Vulnerable babies

that doctors must save from these wicked women...
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The RCM have hit back hard at The Lancet editorial saying: 

‘Medical intervention is not a ‘magic wand’ in reducing risk, especially if
outcomes are rare and causes complex. Ensuring appropriate planning
of care delivered by registered skilled professionals regardless of birthing
environment is more of an issue. Studies of midwifery-led care (for home
birth) have, so far, indicated improved outcomes for mothers and no 
increase in risk to the baby’ (Ewers 2010).

NCT has made the point that:

‘All adults with the mental capacity to make decisions have the right to
decide which treatment options they accept or decline. Pregnant women
have the same rights as other adults, a fundamental legal principle’ 
(NCT 2010). 

But why the attack, and why now?
On the e-groups and email networks, it has been suggested that 
the reason obstetricians are digging in so hard is that home birth is
actually now making very positive strides into becoming established
once again.  Not only in the Netherlands, where home birth never
went away, but also in the UK, New Zealand, Australia and Canada.
There are even green shoots of recovery in the US, despite the 
best efforts of the American College of Obstetricians and 
Gynecologists (ACOG).  ACOG has had a ‘...long-standing opposition 
to home births’ because 

‘…monitoring of both the woman and the fetus during labor and 
delivery in a hospital or accredited birthing center is essential because
complications can arise with little or no warning even among women
with low-risk pregnancies.’  (ACOG 2008).

They seem rather rattled by the prospect that childbirth decisions
might  ‘…be dictated or influenced by what's fashionable, trendy, or the
latest cause célèbre’ (ACOG 2008).  Are doctors fighting back because
home birth is about to become an established part of mainstream
maternity services in most developed countries?

NCT and the RCM hold complementary positions.  The RCM says 

‘There is no evidence to suggest that hospital births are safer than 
home births. A hospital birth cannot be thought of as being intrinsically
safe…[or] as a reason to put women off choosing midwifery-led care
options, such as home birth. …For appropriately selected low-risk
women, with the right support services in place, home birth in the UK 
is a safe option for those who choose it’ (Ewers 2010).

The NCT position is that ‘Provided women have a straightforward 
pregnancy, home birth should be considered a mainstream option for
women in the UK, alongside birth centres and hospital maternity units’
(NCT 2010).

The future of choice and parents’ knowledge about home birth
safety depends on midwives, and organisations that advocate for 
parents, standing firm and responding to the recent waves of 
misinformation.  So what follows here is a quick guide to the Wax 
et al review on home birth safety (2010), and the action that NCT has
taken since its publication. 

First point
The reporting of the US home birth review is inaccurate and 
misleading.  The sub-study looking at neonatal mortality was
based on a small sample. 

There has been inaccurate reporting, claiming that the Wax et al
(2010) review was a large study, implying that it shows definitively
that home birth is less safe.  This is false.  However, the American 
Journal of Obstetrics and Gynecology (AJOG) is responsible for this 
misunderstanding and the subsequent mis-reporting.  Although
frankly, British medical journals have no excuse for not scrutinising
the data carefully (Gyte et al 2010).  AJOG emphasised the size of the
review as including ‘a total of 342,056 planned home births and 207,551
planned hospital births’ (Wax et al 2010:1e2).  There were, however,
around only 5% of this number of births in the smaller group of 

A
t the time of writing this commentary, the latest in a run of both professional
and mainstream media articles on the safety of home birth is an editorial in
The Lancet (Lancet 2010).  Several weeks after the publication of the review

that prompted the latest round of hand wringing (Wax et al 2010), The Lancet throws
out the line that women should be able to choose where they give birth, but only if
babies’ lives are not put at risk.  Gee thanks, guys!  And they press release their
editorial to stir up another round of anxiety and confusion.  The Press Association
then carries misleading information about the original study, perpetuating a
dangerous myth about home birth that is profoundly misogynistic.



studies for which a measure of  ‘neonatal mortality’ was identified
(16,500 planned home births in total and 15,633 babies without
congenital malformations ‘nonanomalous’ planned home births). 

The reason that the neonatal mortality rate calculated by Wax and
colleagues relates to just 15,633 planned nonanomalous births is
that most of the research studies included in the meta-analysis
had not used that as their measure of safety. 

Second point
The perinatal mortality rate reported by Wax et al was based
on a large sample size: over 330,000 planned home births.
Based on this measure of safety, there was no difference 
between planned home and planned hospital births.

Most studies in the review had used this measure as their 
indicator of safety.  The perinatal death rate, which includes
stillbirths as well as early neonatal deaths, is a more 
relevant measure of safety and the available data are 
easier to obtain.  Hence the data are more complete, 
and therefore more reliable.

Third point
Parents won’t be pushed around by obstetricians blinding 
the media with poor science. The UK’s largest pregnancy and 
parenthood organisation, NCT, published a rapid rebuttal and 
critical appraisal of the methodology in the Wax et al review
within days of its publication.

NCT was sent the Wax et al review and I contacted NCT research 
colleagues and advisors.  With the help of the NCT librarian, Lynn
Balmforth, we obtained the contributing primary research papers.
Gill Gyte, NCT Research Appraisal Trainer and Consumer Editor for the
Cochrane Pregnancy and Childbirth Group, University of Liverpool
and I divided the papers between us for review.  Gill subsequently
read and critically appraised all of the papers contributing to the
neonatal mortality rate reported in the meta-analysis.  We scrutinised
their design and the deaths reported in them.  Professor Alison 
Macfarlane, Professor of Perinatal Health, Department of Midwifery
and Child Health, City University London, peer-reviewed the deaths
reported and the critical appraisal.  The adjoining article reports 
our rapid rebuttal critique. 

Subsequently a wider multi-disciplinary group, who have worked 
together before (Gyte et al 2009) on the safety of home birth wrote
to the British Medical Journal (Gyte et al 2010) about their biased 
reporting and NCT has had a response published in the Guardian
(Newburn 2010).  Responses to AJOG are in preparation.
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“...home birth is actually 
now making very positive 
strides into becoming 

established once again”
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Critical appraisal
Gill Gyte, Research Appraisal Trainer, NCT

Mary Newburn, Head of Research and 
Information, NCT

Alison Macfarlane, Professor of Perinatal Health, 
Department of Midwifery and Child Health, City 
University London.

There are a number of methodological weaknesses in
the meta-analysis by Wax et al (2010): 

1. The authors’ inclusion criteria were studies: 

‘...in developed Western countries, published in English
language peer reviewed literature, maternal and 
newborn outcomes were analysed by planned delivery
location, and data were presented in a 2x2 table. 
Manuscripts were evaluated for quality using a 
published instrument9...[for which Wax et al cited 
Zaza et al 2000]’.

The authors retrieved 47 studies for detailed analysis
and included 12 in the final meta-analyses.  However,
they do not identify the 35 excluded studies or say
why each one was excluded.  As a result, we do not
know why they excluded studies like Johnson & Daviss
2005, Bastian et al 1998, or Northern Region Perinatal
Mortality Survey Coordinating Group 1996.  Why 
studies are excluded is critical information that any
well conducted systematic review or meta-analysis
would provide.  A UK study by Chamberlain et al in 1997 was excluded
as it was not published in a peer reviewed journal, yet it uses better
methodology than some of the studies that Wax did include.

2. Wax et al do not say which of the 12 studies supplied data for 
any of the reported outcomes in their Table 3, Metaanalysis of
neonatal outcomes in planned home vs planned hospital births
(2010:1.e6).  Again this is very poor practice. 

3. The authors should have provided a forest plot for the main 
outcomes they were reporting of perinatal mortality (PNM) and
neonatal mortality (NNM), so the specific data from individual
studies are clear and transparent.  Instead they focused on several
pages of comments providing their opinion on various aspects of
this topic.

4. Wax and colleagues defined:

• perinatal death as ‘stillbirth of at least 20 weeks or 500g or 
death of liveborn within 28 days of birth’ (2010:1.e2)

• neonatal death as ‘death of a liveborn within 28 days of 
delivery’ (2010:1.e2).

However, not all the included studies used these same definitions
and some gave no definition of perinatal or neonatal deaths.  
Normally, researchers would contact the authors to be sure of 
the specific data they were including in their meta-analyses.  As a 
minimum, Wax et al should have explained to readers the variations
in the definitions of the data they included and that WHO’s standard
definition of perinatal mortality does not include deaths at 7-27 
completed days after live birth.

5. The authors say that the studies referenced 4, 7, 10, 13, 15 and 17
(Ackermann-Liebrich et al 1996; Lindgren et al 2008; Janssen et al
2002; Koehler et al 1984; Pang et al 2002; Woodcock et al 1994) are
included in the neonatal mortality rate (2010:1.e3 - halfway down
the left-hand column) saying:

‘Importantly, these latter observations were consistent across all 
studies examining neonatal mortality, regardless of the covered 
time period 4,7,10,13,15,17’.  

This quotation lists six studies yet their Table 3 Metaanalysis of 
neonatal outcomes in planned home vs planned hospital births
(2010:1.e6) states there were seven studies on NNM and six on PNM.
Careful scrutiny of the primary research papers that have been 
included in the meta-analysis suggests that there are eight studies
that contribute to both PNM and NNM - with some overlap and
some differences.  However, missing data and absence of clear 
definitions in some papers means that further work is needed to 
ascertain with confidence which studies contribute data for each 
of the two different outcome measures, and which included or 
excluded any babies with congenital anomalies.

6. Extracting data from the original studies, we have found 
somewhat different numbers:  these need to be checked with 
the authors of the original studies, to minimise any uncertainty
about coding of data.  We found that PNM, excluding congenital
anomalies, should be based on 367 deaths out of 517,107
women, and NNM, excluding congenital anomalies, should be
based on 62 deaths out of 62,047 women. 
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7. It is important that there are a sufficient number of  ‘events’ to
avoid the risk of systematic error; the GRADE assessment tool
(GRADE Working Group 2004, Mueller et al 2007) suggests this
should be 200-400 events.  The PNM data meet the criteria of
needing more than 300 events to be confident of avoiding a 
systematic error due to insufficient data.  Several other 
outcomes, including the neonatal mortality rate, fall far 
short of this threshold.  

8. As well as problems with insufficient numbers of events, all 
studies providing data on PNM and NNM were non-randomised,
many did not match adequately for confounding risk factors nor
had adjustments been made to data afterwards.  One study 
included twins, preterm births and post-term births in the home
birth group but not in the planned hospital births group 
(Lindgren et al 2008). This was reference 7 in the Wax et al study.

9. Pang et al 2002 adds the most weight to the meta-analysis on
overall NNM with 38 baby deaths in 16,726 women, and for NNM
excluding congenital anomalies 19 deaths in 16,726 women.  
This study was retrospective and was based on birth registry data
of home births.  As ‘planned home births’ were not recorded (only
actual home births), the authors defined planned home births as
‘those singleton newborns of at least 34 weeks’ gestation who were
delivered at home and who had a midwife, nurse, or physician listed
as either the birth attendant or certifier on the birth certificate’ (Pang
et al 2002:253). The authors continued, ‘In addition, singleton 
newborns with gestational age of at least 34 weeks who were born
after transfer from home to a medical facility were considered to be
planned home births if their birth certificate indicated that delivery
was initially attempted at home by a health care professional’ 
(Pang et al 2002:254).  The potential for this study to misclassify 
unplanned home births as planned home births seems considerable.

10. Wax et al (2010) provide no information on study quality, which is
critical when assessing non-randomised studies.  They say they
undertook quality assessment and did a sensitivity analysis, but 
it is a significant weakness that they do not report their quality 
assessment for each of the included studies, nor state which 
studies they included in their sensitivity analysis.

11. The authors say that they assessed heterogeneity using the 
Breslow-Day test but do not reference it.  Wax et al claim their data
on NNM are robust because they are not heterogeneous but they
fail to report in the written text that they are based on small 
numbers, which are too small to inspire confidence in the 
findings, whereas PNM data are based on sufficiently large 
numbers and show no significant difference.  

In order to clarify some of the definitions used in the primary studies,
which are crucial to the correct attribution of deaths to appropriate
categories, Gill Gyte has written to some of the authors.  Until the
PNM and NNM definitions and the number of deaths (before birth, 
on days 0-6, and days 7-27 after birth) have been made explicit, 
comparative death rates cannot be finalised.

Summary and conclusion
In summary, NCT has found that this study has the following serious
methodological limitations.

• There was insufficient detail about the assessment of the 
quality of the primary research papers identified by the authors 
and their specific reasons for inclusion or exclusion of 
each study.

• Important information about the included studies was missing 
from the review, including the specific data contributed by 
each study to the outcomes under investigation.  Scrutiny of 
the primary research papers has led to somewhat different 
numbers being identified (a ‘forest plot’ should have 
been included).

• There was a lack of clarity and consistency about the definitions 
of perinatal and neonatal mortality in each of the included 
studies, including whether stillbirth data were included. 

• The small size of the sub-group contributing to the calculation 
of comparative risk of neonatal death for planned home birth 
and planned hospital birth is a serious weakness.  It has been 
suggested that 200-400 adverse events are needed in order to 
be confident of avoiding a systematic error of insufficient data, 
but there were just 64 neonatal deaths reported by Wax et al
(2010) for all neonatal mortality and 37 for ‘nonanalogous’ 
neonatal mortality.

• A number of the non-randomised studies included in the 
meta-analysis were not matched for confounding risk factors 
nor had adjustments been made to data afterwards, and some 
included women at increased risk of complications. 

Along with other previous researchers, Wax et al found no difference
in the safety of planned home birth and planned hospital birth for
women without known risk factors when comparing perinatal 
mortality rates, the usual measure of safety. 

On the basis of our critical appraisal, their finding that there is a 
two-fold higher rate for all planned home birth babies in what they
called neonatal mortality, rising to a three-fold higher rate for those
without congenital anomalies is unreliable.  Furthermore, it is 
completely unjustifiable to claim as they do in their abstract conclusion
that ‘Less medical intervention during planned home birth is associated 
with a tripling of the neonatal mortality rate’ (Wax et al 2010:1.e1).

On the basis of the poor quality of their data, the authors should not
have reached these conclusions.  Furthermore, the editors of the
American Journal of Obstetrics and Gynecology should not have 
accepted the paper for publication without major modifications.
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to midwifery and women’s health.  Mary currently heads up NCT’s Research and Information Team (RAIT), is editor in chief of the
NCT’s continuing professional development journal, New Digest, and is a co-investigator on the Birthplace Programme.
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