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Home birth metaanalysis: does it meet
TO THE EDITORS: We challenge the conclusions of the
etaanalysis by Wax et al,1 which reported that planned

home births had higher neonatal mortality rates than hos-
pital births and were therefore less safe. The metaanalysis
includes poor quality studies, has a high risk of methods
bias, and does not meet the Journal’s requirement to comply
with metaanalysis of observational studies in epidemiology
guidelines.2 For example:

. The outcome of a metaanalysis is highly dependent on
which studies are included and excluded. In this case, there
is no list of citations and of which studies were excluded and
why.

. The quality judgment for each individual study should have
been reported. For example, the study that was based on
routine data for Washington State contributed the largest
numbers of neonatal deaths but was at high risk of misclas-
sifying unplanned home births as planned home births be-
cause this information was not recorded in the dataset. This
study has other methods problems.3

3. The assessment of confounding was inadequate. The au-
thors reported that the sensitivity analysis by quality did not
change the findings but gave no details.

4. All relevant available studies should have been included,
and contact should have been made with authors where
necessary. Funnel plots show that the decision to exclude
studies that had not been published in peer-reviewed jour-
nals contributes to publication bias. This could explain the
lack of heterogeneity that was reported. If the authors had
chosen a random-effects model, this would have been more
appropriate because of the high clinical heterogeneity in the
included studies.

5. There is no graphic summarizing individual study esti-
mates with overall estimates. The authors have not re-
ported which individual studies contributed to which
We identified 8 studies that had data on overall neonatal
mortality rates, not 7. We also identified several different def-
initions of neonatal death in the included studies. Some studies
used the same definition as the authors, but others did not. If
Wax et al had contacted the authors of the very large Dutch
study and included their neonatal mortality data, then no dif-
ference in neonatal mortality rates would have been evident.4

It is of particular concern that this study was published in
this present form when it does not meet the criteria for
publication set out by the Journal itself. We believe that the
American Journal of Obstetricians and Gynecologists should
withdraw this publication in view of the failure of the peer
review process to pick up these fundamental and fatal
flaws.4 f
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Maternal and newborn outcomes in planned home

birth vs planned hospital births: a metaanalysis

TO THE EDITORS: A recent metaanalysis by Wax et al1 raises
everal methodologic and analytic concerns. Only 4 studies
elected for analysis involved deliveries occurring in the pres-
nt decade, 7 studies involved fewer than 3000 participants
one with n � 11), and only 1 study was US-based. That study2

accounted for 59% of the neonatal deaths analyzed by Wax et
al, and was based on birth certificates that did not explicitly
indicate whether the place of birth was planned. Moreover, the
analyses of intervention, maternal and infant morbidity in-
volved different studies from those examined for perinatal and
infant mortality. Results (Tables 2 and 3) derive from 5 or fewer
of the 12 studies included for most outcomes reported, and
only for cesarean section were data from as many as 10 studies
included. We therefore have concerns about the generalizabil-
ity of these results, especially in the current American context.

Despite variation in inclusion in specific analyses, the results
are generally consistent–planned home birth results in signif-
icantly less obstetric intervention, and maternal peripartum
morbidity. Although low birthweight and preterm birth were
also significantly lower, no differences in large-for-gestational
age and newborn ventilation were observed. We question the
results for postdates delivery in Table 3; given similar crude
frequencies (2.1% vs 2.2%) it seems unlikely that the multivari-
able analysis would yield a result of odds ratio, 1.87 (95% con-
fidence interval, 1.50 –2.32).

The analysis of perinatal and neonatal death raises more con-
cern. A single study contributed most of the data for the peri-
natal mortality analysis,3 yet this study fails the authors’ case
definition for perinatal death. Only intrapartum deaths, intra-
partum death and death in the first 24 hours, and intrapartum
death and death in the first 7 days were reported. Although
these end points seem more appropriate than traditional defi-
nitions of neonatal death (death of liveborn infant within the
first 28 days of life), the studies included had heterogeneous
outcomes. Although the neonatal mortality analysis included
more of the 12 studies, far fewer deliveries were analyzed. Had
data from the de Jonge study been included,3 Wax et al1 would
have observed no difference in odds of neonatal death between
planned home and hospital births. We also dispute the notion

that “nonanomalous” deliveries were identifiable in all the

International data demonstrate hom

ortality rates between planned home and planned hospital
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studies included in the mortality analyses (Table 3). Most birth
defects registries worldwide identify major congenital anoma-
lies in 3-5% of deliveries, which would yield a minimum of
10,000 anomalous infants among the home births and 5000
among hospital births in the perinatal death analysis. In actu-
ality, less than 1% of births were so identified. Although the
proportions are higher among the studies included in the neo-
natal death analysis, incomplete ascertainment likely occurred.
The lengthy time interval across these studies occurred re-
quires statistical control if not a stratified analysis by decade, as
perinatal and neonatal mortality rates declined considerably
since the 1970s.

Although we commend the efforts of Wax et al in addressing
an important issue, we believe that, due to inconsistencies in
the methodology and implementation of their study, its find-
ings raise more questions than they answer, potentially giving
rise to unfounded consumer fears toward a birthing choice
that has otherwise been shown to result in safe and healthy
outcomes for women with low obstetrical risk and their
newborns.2 f
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e birth safety

TO THE EDITORS: The metaanalysis by Wax et al1 resulted in

isleading results and conclusions about the safety of home
irth.
The authors appropriately found no difference in perinatal
irths when they included all of the selected studies, which
ncluded the very large, high-quality Dutch study that repre-
ented �90% of the available data.2

However, when they summarized the risk for neonatal death
separately, they chose to look only at combined early (0-6 days)
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and late (7-28 days) neonatal deaths. Because the Dutch study
reported only on early neonatal deaths, Wax et al excluded it,
thus ignoring neonatal mortality rates for 90% of the available
home birth data. If early neonatal deaths had been examined
separately, the Dutch study would have been included, and the
conclusion would have been that the risk of early neonatal
death in home births was no different than that for low-risk
hospital births.

Across perinatal/neonatal studies in high resource countries,
2 of 3 to 4 of 5 of neonatal deaths consistently occur in the first
7 days.3 There is no reason to expect that the rate of late neo-

atal mortality in the Dutch study would carry any difference
n safety than the early neonatal mortality rates, had it been
eported by or requested from the Dutch researchers.

Furthermore, when the high-quality Dutch study2 is ex-
cluded from the neonatal analysis, the American study by Pang
et al4 consequently becomes the largest study that contributed
to the neonatal risk estimate. Based on birth certificate records,
this study does not meet the quality criteria of more sophisti-
cated approaches of home birth research that, since the 1980s,
have required home/hospital birth comparisons to be able to
stratify explicitly for whether the home births in the studies
were planned and had a midwife or physician in attendance,5 as
he Dutch study does.

Leaving out the study by Pang et al4 or including the Dutch
tudy2 would have meant that the authors could not have

jumped to the conclusion that less medical intervention or
home births create higher neonatal risk. Rather, the more ac-
curate conclusion of the metaanalysis would read, “planned
home birth produces the same intrapartum and neonatal out-

comes as planned hospital birth with far less intervention.” The

public communication of bad scien

of conduct for researchers worldwide.4 Accordingly, the AJOG
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international media may not have picked it up so enthusiasti-
cally, but the public would not have been misled either. f
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“Home birth triples the neonatal death rate”:

ce?
TO THE EDITORS: Current debate and commentaries about
he paper by Wax et al1 regarding outcomes of home births
ave focused on methodological flaws.2 Another serious con-
ern is the selective quoting of results and conclusions in the
aper’s abstract and the misleading press release from the
merican Journal of Obstetrics and Gynecology (AJOG) entitled
Planned Home Births Associated with Tripling of Neonatal
ortality Rate Compared to Planned Hospital Births,” that

tated “. . .of significant concern, these apparent benefits are
ssociated with a doubling of the neonatal mortality rate over-
ll and a near tripling among infants born without congenital
efects.”3 The news story was picked up by the mass media, and

reported uncritically in BMJ and The Lancet.
These practices are unethical, causing harm through un-

foundedconfusionandfear, andmisleadingpolicymakersandthe
public. The Singapore statement on research integrity represents
the first international effort to unify policies, guidelines, and codes
publication would fail on 2 counts: (1) poor quality of the study;
and (2) author recommendations made beyond what the data
support and outside of their professional expertise. Obstetricians
are not the leading professional group in home birth and midwife-
ry-led care, and should not reach policy conclusions in isolation. It
is essential to use appropriate subject peer reviewers: in this case
midwife and epidemiology experts in studies examining mid-
wifery care and birth setting.

The AJOG needs to review its quality assurance procedures
to ensure that standards of assessing and communicating sci-
ence are improved. “Bad science” damages both the public and
professionals. f
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TO THE EDITORS: We read with interest the recent system-
atic review of the safety of home birth.1 The results were alarm-
ng, but closer examination revealed reason to suspend
udgment.

The reported similarity in the perinatal death rate whether
irth was planned to occur at home or in hospital, accompa-
ied by an increased neonatal death rate when planned to oc-
ur at home, implies that there were fewer stillbirths in the
lanned home birth group. Analysis of the numbers provided

n the paper indicates strong evidence that this is indeed the
ase, although this was not mentioned. Whether the death oc-
urs before or after birth is not the primary criterion most
ould use to judge the safety of management of birth, rather

he fact of the death. So the perinatal mortality should be the
rimary focus of the paper, not the neonatal mortality without
lso reporting fetal deaths.

The authors highlighted the consistency of findings re-
ated to neonatal deaths, but excluded papers (including the
argest) that reported only perinatal deaths, not neonatal
eaths separately. Is there some reasonable explanation for
his?

The paper suggests that the true risk may be higher than
eported due to the self-selection of low-risk women to
lanned home birth. This is a curious comment given that
omen in both groups in this systematic review were “low

isk,” or matched on risk factors.
A quick glance reveals a number of apparent errors in the

ables. For example the odds ratio for postpartum hemorrhage
s said to be 0.66, but using the numbers provided in the table
esults in an odds ratio of 0.99. There are several others.

hether these errors result from miscalculation, typographi-
al errors, or some other factor, they have the unfortunate ef-
ect of lowering confidence in the accuracy of the paper as a
hole. f
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REPLY

Thank you for the opportunity to respond to the preceding
authors. For most, these submissions simply represent their
latest of a series of letters to various editors on the same pa-
per.1-4 At least one of the letters’ clear intent is to discredit our
tudy and force its retraction. This goal provides valuable in-
erpretive context, calling the criticisms’ severity and validity
nto question. Harboring no bias, we embarked on the study to
xamine an important clinical issue. Although our findings
ay be unpopular in certain quarters, they result from appro-

riate rigorous scientific methods that have undergone appro-
riate peer review. They are also consistent with the results of 2
ubsequently published large, high-quality investigations.5,6

Common themes raised are the inclusion of one study and
the handling of another.7,8 The study by Pang et al7 was de-
signed and intended to examine outcomes by planned delivery
location, thus was included. Data from de Jonge et al8 were
ncluded in the evaluation of perinatal mortality as they in-
luded the important measure of intrapartum perinatal mor-
ality.5 However, they were excluded in the evaluation of neo-
atal mortality because they encompassed only early, and not

ate neonatal deaths. Because one-third of delivery-related
eonatal deaths occur in the late neonatal period, excluding

hese subjects could introduce significant bias.9,10 To the best
of our knowledge, the late neonatal mortality data have not
been published. Thus, the certainty with which several writers
speculate that there would be no difference in overall mortality
by planned delivery location is truly prescient. The centrality of
this report to our study requires further critical exploration.
The Netherlands has an unexpectedly high perinatal mortality
rate (PMR) reflecting the significantly increased PMR ob-
served among low-risk women entering labor under the care of
midwives. The PMR in this group exceeds even that observed
among high-risk women receiving hospital-based physician

care. Low-risk women under the care of midwives during

http://www.alphagalileo.org/ViewItem.aspx?ItemId=80051%26CultureCode=en
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mailto:m.davey@latrobe.edu.au


w
q
N
t
h
a
r

r
c
m
t

n
r
i
w
t
b
a
M
s

k
h
s
o
t

d
t
t

r
n
h
f
m
a
t
t
c

www.AJOG.org Letters to the Editors
planned home birth and later requiring intrapartum transfer to
hospitals contribute disproportionately to the PMR. Forty-
nine percent of nulliparous and 15% of multiparous women
planning home birth were transferred in this recent study.6

Importantly, de Jonge et al8 did not separately analyze low-risk
omen entering labor under the care of a midwife and subse-
uently requiring transfer to hospital-based physician care.
or did they compare low-risk women entering labor under

he care of a midwife with high-risk women entering labor in
ospital under physician care. Thus the methods of de Jonge et
l potentially obscured a true difference in neonatal mortality
ate and PMR by delivery location.

We address the third letter from Gyte et al1,3 to the editor
egarding our publication. Their earlier authors’ disclosed
onflicts of interest indicating potential bias, absent here, raise
ore serious questions about their current criticisms, than do

he criticisms regarding our study.1,3 The MOOSE checklist
includes 35 items and the authors suggest noncompliance with
only 5.11 We did not believe that an additional 225 biblio-
graphic references were warranted. Publication bias is less of an
issue in observational as compared with randomized trials.
Moreover, other biases are likely to predominate, rendering
funnel plots less useful in metaanalyses of observational stud-
ies.12 The guideline does not require author contact, which was

ot our study’s design, only its reporting if attempted. The
andom effects model was used in the presence of heterogene-
ty, as described. Furthermore, we openly cautioned readers
ith regard to the presence of heterogeneity when interpreting

he results. Forest plots graphically expressing results have
een provided to the editors. Finally, the referenced quality
ssessment tool does not result in a numerical score and, as per
OOSE recommendations, quality was accounted for by sen-

itivity analysis.
In response to Kirby and Frost, women carrying fetuses with

nown congenital anomalies are not typically considered
ome birth candidates and are therefore often excluded from
tudy. Thus, a low prevalence of anomalous offspring in studies
f home birth is to be expected. Sensitivity analysis evaluated
emporal differences among included studies.

The concerns raised by Johnson and Daviss have been ad-
ressed yet were not surprising after reading their nearly iden-
ical previously published, unreferenced letter to the editor of
he British Medical Journal.4

We completely agree with Sandall et al that focus should
remain on the medical evidence. However, the authors’ con-
tention that only “midwife and epidemiology experts” possess,
much less hold a monopoly on the training, knowledge, and
skills to provide a quality review of home birth-related research
is simply fallacious. A case in point follows from the comments
of Davey and Flood.

These authors’ criticisms reveal unfortunate fundamental
knowledge deficits regarding metaanalysis and perinatal mor-
tality. The results that Davey and Flood mischaracterize as er-
roneous based on simply adding all cells and taking a näive
odds ratio, actually represent summary odds ratios reflecting

the statistical weighting imparted to each study by the analy-
sis.13 The timing of perinatal death, completely discounted by
the authors, is central to understanding, identifying, and mod-
ifying potentially causative factors.5

Given that the mortality rate among US term neonates with-
out congenital anomalies is approximately 0.4/1000, a reason-
able estimate of the excess neonatal mortality realized by
planned home birth in this group would be 1 death per 1333
births (95% confidence interval, 1/476 –1/7812).14 This com-
pares favorably with the risk of a severe adverse perinatal out-
come associated with a trial of labor after cesarean.15 However,
eflexively denying the now consistently observed increased
eonatal and perinatal mortality associated with planned
ome birth serves no conceivable good, particularly that of

amilies choosing home birth.5,6 Considering the decreased
aternal intervention, and maternal and neonatal morbidity

ssociated with planned home birth, it remains intriguing that
he most vocal criticisms of our study demonstrating the rela-
ive safety of planned home births come from birth place
hoice advocates. f
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We have received numerous letters to the editors regarding the
article by Wax et al: Maternal and newborn outcomes in
planned home birth vs hospital births: a metaanalysis, pub-
lished in the September, 2010 edition of the Journal. Five of
these letters are selected to be published here with the reply
from the authors. In response to the concerns that were ex-
pressed in the letters, the American Journal of Obstetrics and
Gynecology convened an independent review panel to (1) re-
iew the article that was published and these letters to the edi-
ors and (2) make recommendations to the Journal. The review
anel consisted of 3 panelists who are all specialists in maternal

etal medicine, with expertise in metaanalysis and clinical re-
earch. The panel was provided a copy of the manuscript that
ad been submitted (Wax et al1) and all of the letters to the
ditors. In addition, after its initial review, the panel requested
dditional information from Dr Wax, the corresponding au-
hor of the article, that would include the individual summary
raphs for each outcome that was presented in the manuscript.
ach member of the panel reviewed the information indepen-
ently, and consensus was reached in a conference call.
There were a number of issues raised in the letters, many of
penly. The issue that the panel focused on was the “numbers”
hat were included for each outcome in the metaanalysis. The
anel reviewed several outcomes and attempted to reconstruct the
esults of the metaanalysis. In all 3 cases, the results the panel
ound was slightly different from the result in the manuscript,
lthough there was no difference in (1) the direction of the point
stimate of the pooled odds ratio or (2) the overall “statistical
ignificance” of the result. The panel made the following recom-

endations: (1) The Journal should publish online full summary
raphs for each outcome that was assessed in the study, which will
llow readers to assess the study findings better, and (2) no retrac-
ion of the article is necessary.

It is clear that we need more rigorous and better designed
esearch on this important safety issue of home birth, given the
any confounding factors. f
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