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BSTETRICS

aternal and newborn morbidity by birth facility among
elected United States 2006 low-risk births

oseph R. Wax, MD; Michael G. Pinette, MD; Angelina Cartin; Jacquelyn Blackstone, DO
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BJECTIVE: We sought to evaluate perinatal morbidity by delivery loca-
ion (hospital, freestanding birth center, and home).

TUDY DESIGN: Selected 2006 US birth certificate data were ac-
essed online from the Centers for Disease Control and Prevention.
ow-risk maternal and newborn outcomes were tabulated and com-
ared by birth facility.

ESULTS: A total of 745,690 deliveries were included, of which
33,143 (97.0%) occurred in hospital, 4661 (0.6%) at birth centers,
nd 7427 (0.9%) at home. Compared with hospital deliveries, home
bstet Gynecol 2010;202:152.e1-5.
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onged and precipitous labors. Home births experienced more frequent
-minute Apgar scores �7. In contrast, home and birthing center deliv-
ries were associated with less frequent chorioamnionitis, fetal intoler-
nce of labor, meconium staining, assisted ventilation, neonatal inten-
ive care unit admission, and birthweight �2500 g.

ONCLUSION: Home births are associated with a number of less fre-
uent adverse perinatal outcomes at the expense of more frequent ab-
ormal labors and low 5-minute Apgar scores.
nd birthing center deliveries were associated with more frequent pro- Key words: birthing center, home birth, perinatal outcome

ite this article as: Wax JR, Pinette MG, Cartin A, et al. Maternal and newborn morbidity by birth facility among selected United States 2006 low-risk births. Am J
i
N
N
P
D
W

u
p
w
t
h
p
m
l
M
l
n
n
a
l
i
d
[
u
t
o
i
m
t
t

lmost 1 in 200 US women giving
birth does so at home, accounting

or approximately 25,000 deliveries an-
ually.1 Two-thirds of these deliveries
ere attended by a physician or midwife,

uggesting that home birth represented a
onscious choice by the majority of these
others. Home birth policy statements

y several professional organizations are
urprisingly discordant despite consid-
ring the same body of evidence, most of
hich comes from European studies.
The American College of Obstetri-

ians and Gynecologists (ACOG)
strongly opposes home births,” citing a
ack of scientific rigor in studies compar-
ng the safety and outcomes of US hospi-
al births to those occurring elsewhere.2

n support of home birth, the American
ollege of Nurse Midwives notes that
high-quality controlled trials and de-

rom the Division of Maternal-Fetal
edicine, Department of Obstetrics and
ynecology, Maine Medical Center,
ortland, ME.

eceived May 20, 2009; revised July 21, 2009;
ccepted Sept. 30, 2009.
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criptive studies have established that
lanned home births achieve excellent
erinatal outcomes” while decreasing
he use of potentially harmful medical
nterventions.3 Finally, the Association
f Women’s Health, Obstetric, and Neo-
atal Nurses “supports a woman’s right

o choose and have access to a full range
f providers and settings for pregnancy,
irth, and women’s health care.”4

In the absence of professional consen-
us and adequate US data regarding the
afety and outcomes of home birth, we
ought to compare maternal and new-
orn morbidity by delivery location
mong women at low obstetric risk.

ATERIALS AND METHODS
his investigation is a retrospective pop-
lation-based cohort study using US
006 birth data files at the state level,
hich were accessed online at the Cen-

ers for Disease Control and Prevention
CDC) National Center for Health
tatistics (http://www.cdc.gov/nchs/
atawh/vitalstats/VitalStatsbirths.htm).
emographics and maternal and new-
orn outcomes were selected from the
003 revision of the US Standard Certif-
cate of Live Birth, used by 19 states and
epresenting 49% of all US births. These
, Delaware, Flor- f
da, Idaho, Kansas, Kentucky, Nebraska,
ew Hampshire, New York (excluding
ew York City), North Dakota, Ohio,
ennsylvania, South Carolina, South
akota, Tennessee, Texas, Vermont,
ashington, and Wyoming.
To identify a low obstetrical risk pop-

lation, we excluded multiple gestations,
reterm deliveries �37 weeks, smokers,
omen with pregestational or gesta-

ional diabetes, chronic hypertension,
ypertensive disorders of pregnancy, or
rior cesarean. Demographics included
aternal age, race, education, and time-

iness of registering for prenatal care.
aternal morbidity measures in this

ow-risk population included chorioam-
ionitis (clinical diagnosis of chorioam-
ionitis during labor made by delivery
ttendant, usually includes �1 of the fol-
owing: fever, uterine tenderness and/or
rritability, leukocytosis, fetal tachycar-
ia, any maternal temperature �38°C
100.4°F]), fetal intolerance of labor (in
tero resuscitative measures, eg, any of

he following: maternal position change,
xygen administration to the mother,

ntravenous fluids administered to the
other, amnioinfusion, support of ma-

ernal blood pressure, and administra-
ion of uterine relaxing agents; further

etal assessment includes any of the fol-

http://www.cdc.gov/nchs/datawh/vitalstats/VitalStatsbirths.htm
http://www.cdc.gov/nchs/datawh/vitalstats/VitalStatsbirths.htm
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owing: scalp pH, scalp stimulation,
coustic stimulation; operative delivery
s operative intervention to shorten time
o delivery of the fetus, eg, forceps, vac-
um, or cesarean delivery), prolonged

abor (labor that progresses slowly and
asts for �20 hours), precipitous labor
labor that progresses rapidly and lasts
or �3 hours), and meconium staining
staining of the amniotic fluid caused by
assage of fetal bowel contents during la-
or and/or at delivery that is more than
nough to cause a greenish color change
f an otherwise clear fluid). Newborn
orbidity included assisted ventilation

infant given manual breaths for any du-
ation with bag and mask or bag and en-
otracheal tube within the first several
inutes from birth, excludes oxygen

nly and laryngoscopy for aspiration of
econium), assisted ventilation �6

ours (infant given mechanical ventila-
ion [breathing assistance] by any

ethod for �6 hours, includes conven-
ional, high-frequency, and/or continu-
us positive pressure), birth injury (de-
ned as present immediately following
elivery or manifesting soon after deliv-
ry, includes any bony fracture or weak-
ess or loss of sensation but excludes

ractured clavicles and transient facial
erve palsy; soft tissue hemorrhage re-
uiring evaluation and/or treatment, in-
ludes subgaleal [progressive extravasa-
ion within the scalp] hemorrhage, giant
ephalohematoma, extensive truncal, fa-
ial, and/or extremity ecchymosis ac-
ompanied by evidence of anemia
nd/or hypovolemia and/or hypoten-
ion; solid organ hemorrhage, includes
ubcapsular hematoma of the liver, frac-
ures of the spleen, or adrenal hema-
oma), neonatal intensive care unit
NICU) admission (admission into a fa-
ility or unit staffed and equipped to
rovide continuous mechanical ventila-
ory support for a newborn), seizures
seizure is any involuntary repetitive,
onvulsive movement or behavior; seri-
us neurologic dysfunction is severe
lteration of alertness, such as obtunda-
ion, stupor, or coma, ie, hypoxic-isch-
mic encephalopathy, excludes lethargy
r hypotonia in the absence of other
eurologic findings, excludes symptoms

ssociated with central nervous system H
ongenital anomalies), 5-minute Apgar
core �7, and birthweight �2500 g.5

Custom tables were generated using
he online Vital Stats software (Victoria,
ustralia), comparing demographic
haracteristics and morbidity measures
y delivery location (hospital, freestand-

ng birthing center, or residence). Data
ere analyzed by the �2 test with Bonfer-

oni correction, using P � .003 as signif-
cant. Descriptive statistics included
dds ratios with 95% confidence inter-
als and rates expressed as occurrences
er 1000 births. Outcomes recorded as
not stated” were tabulated but not in-
luded in denominators for statistical
nalysis.

ESULTS
here were 4,265,555 births reported in
006, of which 2,073,368 (48.6%) used
he 2003 US birth certificate and 745,690
17.5%) met inclusion criteria. Of these
irths, 733,143 (97.0%) occurred in hos-
itals, 4661 (0.6%) in birth centers, and
427 (0.9%) at home. Physicians deliv-
red 678,234 infants in hospital, 620 in
reestanding birthing centers, and 295 at
ome. Certified nurse midwives at-
ended 51,555 in-hospital births, 2067
reestanding birthing center deliveries,
nd 1786 home births. Other midwives
elivered 634 infants in hospital, 1865 in

reestanding birthing centers, and 3521
t home. The remaining birth attendants
ere categorized as “not stated” or

other” (n � 4801; 0.6%). Physicians or
idwives attended 5602 of 7427 (75.4%)

ome births, suggesting that the major-
ty of home deliveries were planned.
ubject demographics are presented in
able 1. Compared with women deliver-

ng in hospital, those delivering in free-
tanding birthing centers or at home
ere more often older, multiparous, and
hite, with less formal education and

ater registration for prenatal care. Ma-
ernal and newborn outcomes are pre-
ented in Table 2. Outcomes were miss-
ng for 0.1–1.7% of births, depending on
he measure. Compared with women de-
ivering in hospitals, those giving birth in
irth centers or at home had more fre-
uent prolonged and precipitous labors.

ome births were also associated with i

FEBRUARY 2010 Americ
igher rates of low 5-minute Apgar
cores. In contrast, home and birthing
enter deliveries were associated with
ess chorioamnionitis, fetal intolerance
f labor, meconium staining, assisted
entilation, NICU admissions, and
irthweight �2500 g. There were no dif-
erences in assisted ventilation �6 hours,
eonatal seizures, or birth injury rates by
elivery location.

OMMENT
espite current ACOG policy, home
irth remains the choice of a small pro-
ortion of US women. Therefore, we
ought to further examine maternal and
ewborn morbidity by delivery location
mong selected US low-risk births. Our
tudy demonstrates that home delivery is
ssociated with significantly increased
ates of abnormal labor progress and de-
ressed 5-minute Apgar scores, consis-
ent with earlier reports.6,7 We chose to
xamine a selected low-risk population,
s candidates for out-of-hospital births
ypically exhibit low obstetric risk.7,8 It is
otable that this cohort experienced sig-
ificantly higher rates of an outcome,

ow 5-minute Apgar scores, potentially
equiring neonatal resuscitation in com-
arison to a presumably higher-risk
roup of hospital deliveries. Lack of sig-
ificant differences in other morbidities
y delivery location could signify out-of-
ospital birth practices raising certain
isks compared with those of in-hospital
eliveries or hospital care reducing ob-
tetric risk in a complicated population.9

In addition, lower rates of chorioam-
ionitis, meconium staining, assisted
entilation, NICU admission, and birth-
eight �2500 g among out-of-hospital
irths likely reflect selection criteria of
andidates for these delivery options. Al-
ernatively, since most home deliveries
re attended by midwives, some of these
bservations may reflect improved out-
omes related to such practice models.10

ikewise, such practice pattern differ-
nces may explain the seemingly contra-
ictory findings of more frequent pro-

onged labor but decreased rate of
horioamnionitis and fetal intolerance
f labor among home births. Random-
zed trials of midwife-led care models are

an Journal of Obstetrics & Gynecology 152.e2
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ssociated with fewer medical interven-
ions, such as labor induction, electronic
etal heart rate monitoring, regional an-
sthesia, episiotomy, operative vaginal
elivery, and cesarean delivery.10 The
ataset used for our study also showed
ignificantly less frequent labor augmen-
ation and induction among home births
data not shown). Thus, fewer intrapar-
um interventions, several of which are
isk factors for fever and chorioamnioni-
is, may contribute to the lower infection
ates reported among home births. Sim-
larly, one would expect fewer diagnoses
f fetal intolerance of labor when elec-
ronic fetal heart rate monitoring is used
ess frequently, as in midwife-led care

TABLE 1
Maternal demographics by delivery

Hospital
(n � 733

Demographic n

Age, y
..........................................................................................................

�20 87,177
..........................................................................................................

20–29 401,807
..........................................................................................................

30–39 230,546
..........................................................................................................

�40 13,613
...................................................................................................................

Parity
..........................................................................................................

Nulliparous 277,421
..........................................................................................................

Parous 444,480
...................................................................................................................

Race
..........................................................................................................

White 600,885
..........................................................................................................

Black 97,091
..........................................................................................................

American Indian 4887
..........................................................................................................

Asian/Pacific Islander 30,676
...................................................................................................................

Education
..........................................................................................................

�12th grade 154,083
..........................................................................................................

High school graduate 323,317
..........................................................................................................

College degree 252,383
...................................................................................................................

Initiation of prenatal care
..........................................................................................................

First–third mo 496,240
..........................................................................................................

Fourth–sixth mo 159,293
..........................................................................................................

Seventh–tenth mo 39,213
..........................................................................................................

No prenatal care 14,411
...................................................................................................................

Wax. Morbidity by birth facility among selected United St
nd home birth.10-12 s

52.e3 American Journal of Obstetrics & Gynecolo
The demographics of the cohort var-
ed significantly by delivery location,
aising the issue of bias arising from self-
election. Such differences are not unex-
ected, considering that women choos-

ng an out-of-hospital birth exhibit
arkedly different personality traits and

xpectations for their childbirth experi-
nce than mothers planning hospital de-
iveries.13-18 We noted that women plan-
ing home births are more often
ultiparous, older, and white than
others delivering in hospital, consis-

ent with 2 earlier larger US cohort
tudies.11,19

Recognizing that demographic differ-
nces may have influenced our findings,

cation

3)

Freestanding
birthing center
(n � 4661)

% n %

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

11.9 184 3.9
.........................................................................................................................

54.1 2642 56.7
.........................................................................................................................

31.4 1701 36.5
.........................................................................................................................

1.9 134 2.9
.........................................................................................................................

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

37.9 1154 24.7
.........................................................................................................................

60.6 3476 76.6
.........................................................................................................................

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

81.9 4429 95.0
.........................................................................................................................

13.2 138 3.0
.........................................................................................................................

0.7 18 0.4
.........................................................................................................................

4.2 76 1.6
.........................................................................................................................

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

21.0 1740 37.3
.........................................................................................................................

44.1 1334 28.6
.........................................................................................................................

34.4 1578 33.9
.........................................................................................................................

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

67.7 2223 47.7
.........................................................................................................................

21.7 1709 36.7
.........................................................................................................................

5.3 662 14.2
.........................................................................................................................

2.0 24 0.5
.........................................................................................................................

2006 low-risk births. Am J Obstet Gynecol 2010.
uch effects could be accounted for by r

gy FEBRUARY 2010
djusting the morbidity measures’ odds
atios. However, adjustment would re-
uire patient-level data that were not
vailable for age, education, and initia-
ion of prenatal care. Moreover, the im-
act of adjustment would be question-
ble, considering the frequency of
dverse outcomes among the home
irths. We suggest that clinical relevance
esides in the maternal and newborn
utcomes observed by delivery location,
egardless of the intrinsic demographic
ifferences among women choosing par-
icular birth options.

We recognize several limitations of
ur study related to birth certificate data.
pecifically, completion rates and accu-

Residence
(n � 7427)

n % P

� .0001
..................................................................................................................

168 2.3
..................................................................................................................

3749 50.5
..................................................................................................................

3122 42.0
..................................................................................................................

388 5.2
..................................................................................................................

� .0001
..................................................................................................................

1136 15.3
..................................................................................................................

6070 81.7
..................................................................................................................

� .0001
..................................................................................................................

7014 94.4
..................................................................................................................

294 4.0
..................................................................................................................

24 0.3 .
..................................................................................................................

95 1.3
..................................................................................................................

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

2920 39.3
..................................................................................................................

2289 30.8
..................................................................................................................

2179 29.3
..................................................................................................................

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

2899 39.0 � .0001
..................................................................................................................

3092 40.4
..................................................................................................................

926 12.5
..................................................................................................................

359 4.8
..................................................................................................................
lo

,14

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

......... .........
acy typically result in underascertain-
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ent of prenatal and intrapartum com-
lications. As noted earlier, completion
ates for evaluated outcomes were quite
igh, although the accuracy of the re-
orted data could not be assessed. This
otential bias would likely underesti-
ate risks associated with both home

nd hospital births in our investigation.
oreover, up to 20% of all planned

ome births and 25% of planned home
irths among nulliparous women re-
uire unplanned intrapartum transfer to
ospital for delivery.14,20 Thus, compli-
ations necessitating transfer or result-
ng from deliveries following transfer
rom home are attributed to hospital
ather than home births, further under-
stimating risks associated with intended
ome birth. The 2003 revised birth cer-
ificate has the ability to note whether a

other was transported antepartum to
he delivering hospital from another
irthing facility or hospital but not from
ome. In addition, home deliveries can
e coded as planned or unplanned. This

nformation was unavailable in our data-
et. Nonetheless, our results conserva-

TABLE 2
Maternal and newborn outcomes b

Outcome

Hospital (refe
(n � 733,143

n Rat

Maternal outcome
..........................................................................................................

Chorioamnionitis 8783 11.9
..........................................................................................................

Fetal intolerance of labor 39,409 53.8
..........................................................................................................

Prolonged labor 8053 11.0
..........................................................................................................

Precipitous labor 20,948 28.6
..........................................................................................................

Meconium staining 34,907 47.6
...................................................................................................................

Newborn outcome
..........................................................................................................

Assisted ventilation 30,181 41.3
..........................................................................................................

Assisted ventilation �6 h 2636 3.6
..........................................................................................................

Birth injury 440 0.6
..........................................................................................................

NICU admission 18,785 25.7
..........................................................................................................

Seizures 165 0.2
..........................................................................................................

5-min Apgar score �7 9018 12.4
..........................................................................................................

Birthweight �2500 g 16,413 22.4
...................................................................................................................

CI, confidence interval; NICU, neonatal intensive care unit; OR
a Figure does not meet standards of reliability or precision; ba

Wax. Morbidity by birth facility among selected United St
ively estimate that at least three-quar- g
ers of women delivering at home chose
o do so, evidenced by a designated care-
iver in attendance. The net effect of
hese phenomena is unclear and suggests
ome caution when interpreting our
ndings. Furthermore, we note that our
ata are drawn from the 49% of 2006 US
irths that were reported from 19 states
sing the 2003 revised birth certificate,
ather than the entire US birth set. This
pproach was taken to ensure compara-
ility of reported outcomes across sub-

ects.1 As the reporting states are geo-
raphically diverse and still provide a
arge study population, we do not believe
hat this limitation detracts from our
ndings, although generalizability may
e somewhat diminished.
Finally, the dataset did not consider
aternal or perinatal mortality. These

ndpoints, while rare, arguably represent
he ultimate measures of childbirth
afety. Earlier investigations reported no

aternal deaths among home birth
ohorts too small to meaningfully ad-
ress this extremely uncommon out-
ome.7,14,20 Importantly, 3 studies sug-

irth facility, United States, 2006
t)

Birthing center (n � 4661) R

000 n Rate/1000 OR (95% CI) n

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

1 a 0.02 (0.00–0.13)
.........................................................................................................................

7 a 0.03 (0.01–0.06)
.........................................................................................................................

111 23.8 2.19 (1.81–2.65) 2
.........................................................................................................................

284 60.9 2.20 (1.95–2.48) 7
.........................................................................................................................

83 17.8 0.36 (0.29–0.45) 1
.........................................................................................................................

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

98 1.72 0.49 (0.41–0.61) 1
.........................................................................................................................

6 a 0.36 (0.16–0.79)
.........................................................................................................................

3 a 1.10 (0.34–3.33)
.........................................................................................................................

23 4.9 0.19 (0.12–0.28)
.........................................................................................................................

2 a 1.89 (0.47–7.66)
.........................................................................................................................

48 10.5 0.83 (0.63–1.11) 1
.........................................................................................................................

36 7.7 0.34 (0.24–0.47)
.........................................................................................................................

s ratio.

n �20 births in the numerator.

2006 low-risk births. Am J Obstet Gynecol 2010.
est higher perinatal mortality rates o

FEBRUARY 2010 Americ
mong planned home births compared
ith planned hospital births.7,21,22 Exist-

ng CDC databases, once updated, could
e queried to address these critically im-
ortant outcomes.
The current study offers several

trengths. The large cohort of contem-
orary US births provides a robust eval-
ation of maternal and newborn out-
omes that is generalizable and reflects
ctual practice. The large number of sub-
ects and few missing birth certificate
ata permitted evaluation of infrequent
ut clinically significant adverse out-
omes among women delivering in a va-
iety of settings. Thus, these results serve
s valuable counseling tools for women
onsidering an out-of-hospital birth.

Our findings also suggest areas for fu-
ure research. Specifically, apparently
mproved outcomes associated with
ome and birthing center deliveries de-
erve attention and should not simply be
ttributed to expectations for a prese-
ected cohort of low-risk women. Rather,
emonstrated benefits of midwifery-led
are models, which typically characterize

dence (n � 7427)

PRate/1000 OR (95% CI)

..................................................................................................................
a 0.02 (0.01–0.09) � .0001

..................................................................................................................
a 0.03 (0.02–0.05) � .0001

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

30.4 2.81 (2.46–3.22) � .0001
..................................................................................................................

101.9 3.84 (3.56–4.15) � .0001
..................................................................................................................

23.6 0.48 (0.41–0.56) � .0001
..................................................................................................................

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

22.6 0.54 (0.46–0.63) � .0001
..................................................................................................................

a 0.45 (0.25–0.79) .01
..................................................................................................................

a 0.89 (0.33–2.40) .97
..................................................................................................................

11.5 0.44 (0.35–0.54) � .0001
..................................................................................................................

a 1.19 (0.30–4.81) .64
..................................................................................................................

23.5 1.92 (1.63–2.25) � .0001
..................................................................................................................

11.3 0.50 (0.40–0.62) � .0001
..................................................................................................................
y b
ren
) esi

e/1

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

2
......... .........

12
......... .........

25
......... .........

55
......... .........

75
......... .........

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

68
......... .........

12
......... .........

4
......... .........

85
......... .........

2
......... .........

57
......... .........

83
......... .........

, odd

sed o
ut-of-hospital births, should be criti-

an Journal of Obstetrics & Gynecology 152.e4
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1

ally evaluated and potentially incorpo-
ated into hospital-based best-practice
bstetrical care.10,23 Likewise, interven-
ions potentially increasing morbidity
mong hospital births may warrant
ore selective use. Not unlike vaginal

irth after cesarean or cesarean delivery
n maternal request, choosing home
irth likely represents balancing risks of
ncommon but potentially serious com-
lications with improved alternative
utcomes framed by women’s expecta-
ions for childbirth.24,25 This study and
uggested future investigations are use-
ul in identifying and quantifying the rel-
tive advantages and risks of hospital vs
ut-of-hospital childbirth. f

CKNOWLEDGMENTS
e thank Fay Menacker, DrPH, for her guid-

nce on US birth data reporting and manuscript
omments.

EFERENCES
. Martin JA, Hamilton BE, Sutton PD, et al.
ational vital statistics reports; births: final data

or 2006. Vol 57, no 7. January 7, 2009. Avail-
ble at: www.cdc.gov/nchs/data/nvsr/nvsr57/
vsr57_07.pdf. Accessed April 21, 2009.
. American College of Obstetricians and Gyne-
ologists. Home births in the United States:
COG statement of policy. Washington, DC:
vailable at: http://www.acog.org/publications/
olicy_statements/sop0705.cfm. Accessed April
1, 2009.
. American College of Nurse-Midwives. Posi-
ion statement: home birth. Available at: http://
ww.acnm.org/siteFiles/position/homeBirth.
df. Accessed April 21, 2009.
. Association of Women’s Health, Obstetric,
nd Neonatal Nurses. Position on midwifery.
vailable at: http://www.awhonn.org/awhonn/

inary.content.do?name�Resources/Documents/ a

52.e5 American Journal of Obstetrics & Gynecolo
df/5H4e_PS_Midwifery.pdf. Accessed April
1, 2009.
. Centers for Disease Control National Vital
tatistics Systems. Guide to completing the fa-
ility worksheets for the certificate of live birth
nd report of fetal death (2003 revision). March
003 (updated March 2006). Available at:
ttp://www.cdc.gov/nchs/data/dvs/Guideto
ompleteFacilityWks.pdf. Accessed July 6,
009.
. Janssen PA, Lee SK, Ryan ER, Saxell L. An
valuation of process and protocols for planned
ome birth attended by regulated midwives in
ritish Columbia. J Midwifery Womens Health
003;48:138-46.
. Pang JW, Heffelfinger JD, Huang GJ,
enedetti TJ, Weiss NS. Outcomes of planned
ome births in Washington State: 1989-1996.
bstet Gynecol 2002;100:253-9.
. Vedam S, Kolodji Y. Guidelines for client se-

ection in the home birth midwifery practice. J
urse Midwifery 1995;40:508-21.
. Berg CJ, MacKay AP, Qin C, Callaghan WM.
verview of maternal morbidity during hospital-

zation for labor and delivery in the United States
993-1997 and 2001-2005. Obstet Gynecol
009;113:1075-81.
0. Hatem M, Sandall J, Devane D, Soltane H,
ates S. Midwife-led versus other models of
are for childbearing women. Cochrane Data-
ase Syst Rev 2008;4:CD004667.
1. Johnson KC, Daviss BA. Outcomes of
lanned home births with certified professional
idwives: large prospective study in North
merica. BMJ 2005;330:1416.
2. Janssen PA, Lee SK, Ryan EM, et al. Out-
omes of planned home births versus planned
ospital births after regulation of midwifery in
ritish Columbia. CMAJ 2002;166:315-23.
3. vanderHulst LAM, vanTeijilingen ER, Bonsel
J, Eskes M, Bleker OP. Does a pregnant
oman’s intended place of birth influence her
ttitudes toward and occurrence of obstetric

nterventions? Birth 2004;31:28-33.
4. Ackermann-Liebrich U, Voegeli T, Günter-
itt K, et al. Home versus hospital deliveries:

ollow up study of matched pairs for procedure

nd outcome. BMJ 1996;313:1313-8. A

gy FEBRUARY 2010
5. Ogden J, Shaw A, Zander L. Women’s
emories of home-birth 3-5 years on. Br J Mid-
ifery 1997;5:208-11.
6. Neuhaus W, Piroth C, Kiencke P, Göhring
, Mallman P. A psychosocial analysis of
omen planning birth outside hospital. J Obstet
ynaecol 2002;22:143-9.
7. Abernathy TJ, Lentjes DM. Planned and un-
lanned home births and hospital births in Cal-
ary, Alberta, 1984-87. Public Health Rep
989;104:373-7.
8. Boucher D, Bennett C, McFarlin B, Freeze
. Staying home to give birth: why women in the
nited States choose home birth. J Midwifery
omens Health 2009;54:119-26.

9. Janssen PA, Holt VL, Myers SJ. Licensed
idwife-attended, out-of-hospital births in
ashington State: are they safe? Birth

994;21:141-8.
0. Wiegars TA, Keirse MJNC, van der Zee J,
erghs GAH. Outcome of planned home and
lanned hospital births in low risk pregnancies:
rospective study in midwifery practices in the
etherlands. BMJ 1996;313:1309-13.
1. Woodcock HC, Read AW, Bower C, Stanley
J, Moore DJ. A matched cohort study of planned
ome and hospital births in Western Australia
981-1987. Midwifery 1994;10:125-35.
2. Lindgren HE, Radestad IJ, Christansson K,
ildingsson IM. Outcome of planned home
irths compared to hospital births in Sweden
etween 1992 and 2004: a population-based
egister study. Acta Obstet Gynecol Scand
008;87:751-9.
3. Berghella V, Baxter JK, Chauhan SP. Evi-
ence-based labor and delivery management.
m J Obstet Gynecol 2008;199:445-54.
4. Landon MB, Hauth JC, Leveno KJ, et al.
aternal and perinatal outcomes associated
ith a trial of labor after prior cesarean delivery.
Engl J Med 2004;351:2581-9.

5. NIH state of the science conference state-
ent on cesarean delivery on maternal request.
IH Consens Sci Statements 2006;23:1-29.
vailable at: http://consensus.nih.gov/2006/
006CesareanSOS027main.htm. Accessed

pril 21, 2009.

http://www.acog.org/publications/policy_statements/sop0705.cfm
http://www.acog.org/publications/policy_statements/sop0705.cfm
http://www.acnm.org/siteFiles/position/homeBirth.pdf
http://www.acnm.org/siteFiles/position/homeBirth.pdf
http://www.acnm.org/siteFiles/position/homeBirth.pdf
http://www.awhonn.org/awhonn/binary.content.do?name=Resources/Documents/pdf/5H4e_PS_Midwifery.pdf
http://www.awhonn.org/awhonn/binary.content.do?name=Resources/Documents/pdf/5H4e_PS_Midwifery.pdf
http://www.awhonn.org/awhonn/binary.content.do?name=Resources/Documents/pdf/5H4e_PS_Midwifery.pdf
http://www.cdc.gov/nchs/data/dvs/GuidetoCompleteFacilityWks.pdf
http://www.cdc.gov/nchs/data/dvs/GuidetoCompleteFacilityWks.pdf
http://consensus.nih.gov/2006/2006CesareanSOS027main.htm
http://consensus.nih.gov/2006/2006CesareanSOS027main.htm
http://www.cdc.gov/nchs/data/nvsr/nvsr57/nvsr57_07.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr57/nvsr57_07.pdf

	Maternal and newborn morbidity by birth facility among selected United States 2006 low-risk births
	MATERIALS AND METHODS
	RESULTS
	COMMENT
	ACKNOWLEDGMENTS
	REFERENCES


