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BJECTIVE: We sought to determine maternal and neonatal outcomes
y labor onset type and gestational age.

TUDY DESIGN: We used electronic medical records data from 10 US
nstitutions in the Consortium on Safe Labor on 115,528 deliveries from
002 through 2008. Deliveries were divided by labor onset type (spon-
aneous, elective induction, indicated induction, unlabored cesarean).
eonatal and maternal outcomes were calculated by labor onset type
nd gestational age.

ESULTS: Neonatal intensive care unit admissions and sepsis im-
roved with each week of gestational age until 39 weeks (P � .001).
fter adjusting for complications, elective induction of labor was asso-
iated with a lower risk of ventilator use (odds ratio [OR], 0.38; 95%
.49), and neonatal intensive care unit admissions (OR, 0.52; 95% CI,

.48–0.57) compared to spontaneous labor. The relative risk of hys-
erectomy at term was 3.21 (95% CI, 1.08–9.54) with elective induc-
ion, 1.16 (95% CI, 0.24–5.58) with indicated induction, and 6.57
95% CI, 1.78–24.30) with cesarean without labor compared to spon-
aneous labor.

ONCLUSION: Some neonatal outcomes improved until 39 weeks. Ba-
ies born with elective induction are associated with better neonatal
utcomes compared to spontaneous labor. Elective induction may be
ssociated with an increased hysterectomy risk.

ey words: elective delivery, hysterectomy, maternal outcomes,

onfidence interval [CI], 0.28–0.53), sepsis (OR, 0.36; 95% CI, 0.26– neonatal outcomes

ite this article as: Bailit JL, Gregory KD, Reddy UM, et al. Maternal and neonatal outcomes by labor onset type and gestational age. Am J Obstet Gynecol
010;202:245.e1-12.

rom the Division of Maternal-Fetal Medicine, Department of Obstetrics and Gynecology, and the Center for Health Care Research and
olicy, MetroHealth Medical Center, Case Western Reserve University, Cleveland, OH (Dr Bailit); Burns and Allen Research Institute,
edars-Sinai Medical Center, Los Angeles, CA (Dr Gregory); the Eunice Kennedy Shriver National Institute of Child Health and Human
evelopment, Bethesda, MD (Drs Reddy, Troendle, Sun, and Zhang); University of Miami School of Medicine, Miami, FL (Dr
onzalez-Quintero); the Department of Obstetrics and Gynecology, University of Illinois at Chicago School of Medicine, Chicago, IL

Drs Hibbard and Wilkins); the Department of Obstetrics and Gynecology, University of Texas Medical School at Houston, Houston,
X (Dr Ramirez); Intermountain HealthCare, Salt Lake City, UT (Dr Branch); the Department of Obstetrics and Gynecology, Baystate
edical Center, Springfield, MA (Dr Burkman); the Department of Obstetrics and Gynecology, Maimonides Medical Center,

rooklyn, NY (Dr Haberman); Summa Health System, Akron, OH (Dr Hatjis); Christiana Care Health System, Wilmington, DE (Dr
offman); Indiana University–Clarian Health, Indianapolis, IN (Drs Kominiarek and Learman); MedStar Health, Washington, DC (Dr

andy); and Emmes Corporation, Rockville, MD (Dr Van Veldhuisen).

resented orally at the 30th Annual Meeting of the Society for Maternal-Fetal Medicine, Chicago, IL, Feb. 1-6, 2010. The racing flag logo above
ndicates that this article was rushed to press for the benefit of the scientific community.

eceived Nov. 20, 2009; revised Jan. 7, 2010; accepted Jan. 19, 2010.

eprints not available from the authors.

his study was supported by the Intramural Research Program of the Eunice Kennedy Shriver National Institute of Child Health and Human
evelopment, National Institutes of Health, through a contract (Contract no. HHSN267200603425C).

002-9378/free • © 2010 Mosby, Inc. All rights reserved. • doi: 10.1016/j.ajog.2010.01.051

For Editors’ Commentary, see Table of Contents

See related editorials, pages 207 and 208
MARCH 2010 American Journal of Obstetrics & Gynecology 245.e1



F
fl
P
d
c
v
b
r
g
C
(
t
s

p
h
d
o
s
w
c
n
i

c
u
c
t
b
s
w
o

N
c
c
t
i
B
o
(
fi
s
d
t
a
t
d
i
o
s
c

c
b

n
t
p
b
i
c
d
d
s
t
u
c
v
o
p
s
l

M
T
s
f
e
t
g
b
t
e
d
o
t
(
�
p
c
u
2
W
o
d
a

f
o
v
i
e
i
s
w
i
n

n
d
w
e
c

i
s
l
T
w
m
m
h

m
a
d
b
o
a
c
b
t
n
b
t
t
i
t

e
j
p
r
h
t
t
t
a
d
e
t

R
M
a
c
l
s
t
t
t
3

Research Obstetrics www.AJOG.org

2

ew issues in obstetrics and gynecol-
ogy leave obstetricians more con-

icted then elective induction of labor.
atients often ask for elective inductions
ue to logistics or discomforts. Physi-
ians may be tempted to acquiesce for a
ariety of reasons. Scheduling logistics
etween the hospital and patient often
esult in deliveries occurring �39 weeks’
estation, counter to current American
ollege of Obstetricians and Gynecologists

ACOG) recommendations. Data suggest
hat inductions are contributing to the
hift toward shorter gestations nationally.1

Over the last few years, evidence for
oorer neonatal outcomes at �39 weeks
as been published.2-5 In light of these
ata, clinicians should counsel patients
n the increased risks to the neonate of a
cheduled delivery �39 weeks. However,
ith few data available, it has been diffi-

ult to counsel patients about the mater-
al risks of elective induction in compar-

son to other labor onset types.
The studies on early term neonatal out-

omes have been from single centers or
sed administrative data that lacked some
linical detail. Tita et al4 published a na-
ionally representative multicenter study
ased on abstracted medical records. That
tudy showed neonatal outcomes were
orse in babies delivered �39 weeks, but it
nly looked at repeat cesarean deliveries.
The Consortium on Safe Labor is a
ational Institutes of Health multi-

enter collaborative study designed to
haracterize labor and delivery in a con-
emporary group of women experienc-
ng current obstetric clinical practices.
y design, study hospitals had to have
bstetric electronic medical records
EMR) that coded data into prespecified
elds that would allow for data to be ab-
tracted and combined into a uniform
ataset for subsequent analysis of pa-
ient-specific risk factors and maternal
nd neonatal outcomes. Unlike elec-
ronic administrative data, EMRs are a
irect clinical source and are rich in clin-

cal and demographic details. These data
ffer the advantages of a large national
ample size while maintaining the clini-
al detail of a single-center chart review.

The current study uses a convenient
ohort from the Consortium on Safe La-

or database. We sought to determine b

45.e2 American Journal of Obstetrics & Gynecolo
eonatal and maternal outcomes by ges-
ational age and labor onset type. While
revious studies have shown that babies
orn �39 weeks have poorer outcomes,

t is unclear whether these poorer out-
omes are secondary to the reasons for
elivery. It is unclear whether elective in-
uctions in healthy women carry the
ame neonatal risks as indicated induc-
ions. Previous large studies have been
nable to differentiate well between
auses of delivery. Furthermore, because
ery few data are available on maternal
utcomes of elective induction in com-
arison to other labor onset types, we
ought to explore maternal outcomes by
abor onset type.

ATERIALS AND METHODS
he Consortium on Safe Labor retro-

pectively extracted data from EMRs
rom 12 institutions on 228,668 deliv-
ries with 233,844 births from 2002
hrough 2008. Data included demo-
raphics, prenatal complications, la-
or and delivery information, and ma-
ernal and neonatal outcomes. We
xcluded deliveries from 2 centers that
id not submit indications for labor
nset type (36,533), multiple gesta-
ions (8671), nonvertex deliveries
7069), gestational age �34 weeks or

42 weeks (6163), pregnancies com-
licated by placenta previa (205) or ac-
reta (64), pregnancies with a prior
terine scar (cesarean or myomectomy
4,516), and fetal anomalies (8720).
e removed deliveries with missing onset

f labor data (25,503). There were 115,528
eliveries remaining in the dataset for
nalysis after exclusions.

Maternal demographics, clinical risk
actors, and maternal and neonatal
utcomes were categorized as discrete
ariables. Labor onset type was divided
nto 4 categories: spontaneous labor,
lective induction of labor, indicated
nduction of labor, and unlabored ce-
arean delivery. These determinations
ere based on the listed reason for the

nduction or a cesarean delivery with
o attempt to labor. Spontaneous la-

or was defined as having labored but V

gy MARCH 2010
o induction. Ultimate mode of delivery
id not affect the labor onset type. If a
oman had an elective induction that

nded in a cesarean delivery, she was still
onsidered an elective induction.

The neonatal outcomes that we exam-
ned were: ventilator use, asphyxia, sep-
is, neonatal intensive care unit (NICU)
ength of stay, and NICU admissions.
he maternal outcomes we examined
ere: chorioamnionitis, endometritis,
aternal intensive care unit (ICU) ad-
ission, maternal length of stay, and

ysterectomy.
We then evaluated the following de-
ographics and risk factors: maternal

ge, race, ethnicity, parity, and mode of
elivery for the entire sample and by la-
or onset type. Neonatal and maternal
utcomes by labor onset type were ex-
mined. We stratified neonatal out-
omes by gestational age (34 – 42 weeks)
ecause of the likelihood that labor onset
ype might differ by gestational age and
eonatal outcome is drastically different
y gestational age. Differences between
he groups were calculated by �2 and t
ests where appropriate. Improvements
n neonatal outcomes by week were
ested with �2 for trend.

Multivariable logistic regression mod-
ls for each of the neonatal outcomes ad-
usted for the following maternal com-
lications were developed: age, parity,
ace/ethnicity, preeclampsia, chronic
ypertension, diabetes, premature rup-
ure of membranes, and group B strep-
ococcus positivity (GBS�). Models for
he maternal outcomes were performed
djusted for the following maternal con-
itions: age, parity, race/ethnicity, pre-
clampsia, chronic hypertension, diabe-
es, and GBS�.

ESULTS
aternal demographic characteristics

re shown in Table 1. There are signifi-
ant differences in all demographics by
abor onset type. NICU admission and
epsis improved for each week of gesta-
ion until 39 weeks (Table 2) (P � .01 for
rend, P � .001 for 38 vs 39 weeks). Ven-
ilator use and asphyxia improved until
8 weeks (P � .003 for 37 vs 38 weeks).

entilator use was different by labor on-
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et type for all gestational ages except 41
nd 42 weeks. Sepsis was statistically sig-
ificantly different between labor onset

ypes at 37-41 weeks. There were signifi-
ant differences in asphyxia by labor on-
et types except at 37 and 40 weeks.
ICU length of stay was significantly dif-

erent by labor onset type at all gesta-
ional ages except 41 and 42 weeks.
ICU length of stay was shortest with

lective induction of labor and longest
or unlabored cesarean deliveries at all
estational ages except 42 weeks, where
ndicated inductions had longer NICU
tays than unlabored cesareans.

After adjusting for maternal charac-
eristics and complications (maternal
ge, race/ethnicity, parity, preeclampsia,
hronic hypertension, diabetes [class �
], premature rupture of membranes,
nd GBS�), an unlabored cesarean was
ssociated with 4.99-fold (95% confi-
ence interval [CI], 4.00 – 6.21) in-
reased risk of a neonate being on a ven-
ilator compared to spontaneous labor
Table 3). Women with an elective in-
uction of labor had a lower risk of neo-
atal ventilator use, sepsis, and NICU
dmission. Indicated inductions had neo-
atal outcomes that were not significantly
ifferent from spontaneous labor. Unla-
ored cesarean deliveries were associated
ith an increased risk of poorer neonatal

TABLE 1
Demographics for the whole sampl

Variable
Spontaneous l
n � 77,443

Age, ya 26.8 (5.9)
...................................................................................................................

Raceb

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

White/non-Hispanic 40,799 (52.7)
..........................................................................................................

Black/non-Hispanic 13,178 (17.0)
..........................................................................................................

Hispanic 15,174 (19.6)
..........................................................................................................

Asian/Pacific Islander 3770 (4.9)
..........................................................................................................

Other race 4522 (5.8)
...................................................................................................................

Parityb

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

0 32,529 (42.0)
..........................................................................................................

�1 44,914 (58.0)
...................................................................................................................
a Continuous variables report means (SD); b Categorical variab

Bailit. Maternal and neonatal outcomes by labor onset typ
utcomes in all categories. O
Unadjusted maternal outcomes varied
y labor onset type (Table 4). Spontane-
us labor had the lowest cesarean rates at
ach gestational age except 39 weeks,
here elective induction was lower.
verall, for all gestational ages, sponta-
eous labor and elective induction had
n 8% cesarean rate. Indicated induc-
ions had a 24% cesarean rate. While in-
ividual gestational ages generally show
igher rates of cesarean for elective in-
uction than spontaneous labor, the
verall cesarean rate for elective induc-
ion is weighted by the low cesarean rate
nd high volume at 39 weeks. Unlabored
esareans had higher rates of endometri-
is. Predictably, maternal length of stay
aried significantly by labor onset type
P � .0001).

When maternal outcomes were ad-
usted for maternal age, race/ethnicity,
arity, preeclampsia, chronic hyperten-
ion, diabetes, and GBS�, all induction
ypes were associated with a higher risk
f cesarean (Table 5). Spontaneous labor
ad the highest risk of chorioamnionitis,
ut indicated induction and unlabored
esarean had higher rates of endometri-
is. Unlabored cesarean had higher rates
f maternal ICU admission. At term,
lective induction was associated with an
ncreased risk of hysterectomy (adjusted
dds ratio [aOR], 3.21; 95% CI, 1.08 –
.54) compared to spontaneous labor.

y labor onset type
r, Elective induction

of labor, n � 16,544
Indicated ind
of labor, n �

27.7 (5.3) 27.4 (6.0)
.........................................................................................................................

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

12,514 (75.7) 10,099 (57.4)
.........................................................................................................................

1825 (11.0) 3106 (17.7)
.........................................................................................................................

1243 (7.5) 2970 (16.9)
.........................................................................................................................

397 (2.4) 716 (4.1)
.........................................................................................................................

565 (3.4) 691 (3.9)
.........................................................................................................................

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

4665 (28.2) 9971 (56.7)
.........................................................................................................................

11,879 (71.8) 7611 (43.3)
.........................................................................................................................

eport frequency (percentage).

d GA. Am J Obstet Gynecol 2010.
verall, unlabored cesarean was associ- r

MARCH 2010 Americ
ted with an increased risk of hysterec-
omy (aOR, 9.06; 95% CI, 3.00 –27.37)
hen compared to spontaneous labor.
t term, the risks of hysterectomy were
igher (aOR, 6.57; 95% CI, 1.78 –24.30)
ith unlabored cesarean vs spontaneous

abor. The rates of hysterectomy at
9 – 40 weeks were 0.24/10,000 with
pontaneous labor, 3.9/10,000 with elec-
ive induction, 1.3/10,000 with indicated
nduction, and 17.4/10,000 with unla-
ored cesarean.

OMMENT
he incidence of induction has increased

ignificantly over the past decade,
rompting increased attention and crit-

cism, especially as it relates to elective
elivery for patient or physician conve-
ience. Initially, concerns were raised
ver iatrogenic prematurity with induc-
ions or cesareans �39 weeks. Our large

ulticenter cohort of medical records
onfirms other smaller, single-center
tudies showing that some neonatal out-
omes improve until 39 weeks regardless
f labor onset type. Our data suggest that
eonatal outcomes are gestational age
ependent regardless of labor onset type.
It is clear that an elective induction

r unlabored cesarean not meeting
COG gestational age criteria of at least
9 weeks of gestation is at increased

ion
582

Unlabored cesarean
delivery, n � 3959 P value

30.1 (6.6) � .0001
..................................................................................................................

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

2019 (51.0) � .0001
..................................................................................................................

841 (21.2)
..................................................................................................................

660 (16.7)
..................................................................................................................

188 (4.8)
..................................................................................................................

251 (6.3)
..................................................................................................................

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

2530 (63.9) � .0001
..................................................................................................................

1429 (36.1)
..................................................................................................................
e b
abo uct

17,

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

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

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

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

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

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

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

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

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

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

les r
isk of suboptimal neonatal outcome.

an Journal of Obstetrics & Gynecology 245.e3
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TABLE 2
Neonatal outcomes by gestational age and type of labor

GA, wk Type of onset

Use of ventilation Asphyxia

Frequency, n (%)

P value

Frequency, n (%)

P valueNo Yes No Yes

34 Spontaneous 788 (90.4) 84 (9.6) .01 863 (99.3) 6 (0.7) .94
.......................................................................................................................................................................................................................................................................................................................................

Elective 43 (93.5) 3 (6.5) 43 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 175 (88.8) 22 (11.2) 194 (99.5) 1 (0.5)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 97 (80.8) 23 (19.2) 119 (99.2) 1 (0.8)
................................................................................................................................................................................................................................................................................................................................................................................

35 Spontaneous 1446 (94.4) 86 (5.6) .0004 1518 (99.3) 11 (0.7) .86
.......................................................................................................................................................................................................................................................................................................................................

Elective 83 (97.6) 2 (2.4) 78 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 311 (93.7) 21 (6.3) 329 (99.1) 3 (0.9)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 139 (86.3) 22 (13.7) 160 (99.4) 1 (0.6)
................................................................................................................................................................................................................................................................................................................................................................................

36 Spontaneous 3115 (96.8) 102 (3.2) .0007 3211 (99.8) 5 (0.2) .29
.......................................................................................................................................................................................................................................................................................................................................

Elective 172 (98.3) 3 (1.7) 172 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 813 (96.7) 28 (3.3) 835 (99.5) 4 (0.5)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 238 (92.2) 20 (7.8) 257 (99.6) 1 (0.4)
................................................................................................................................................................................................................................................................................................................................................................................

37 Spontaneous 7490 (99.2) 62 (0.8) � .0001 7537 (99.8) 14 (0.2) � .0001
.......................................................................................................................................................................................................................................................................................................................................

Elective 581 (99.5) 3 (0.5) 578 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 1817 (98.9) 20 (1.1) 1833 (99.9) 2 (0.1)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 459 (95.6) 21 (4.4) 471 (98.3) 8 (1.7)
................................................................................................................................................................................................................................................................................................................................................................................

38 Spontaneous 16,661 (99.7) 42 (0.3) .07 16,683 (99.9) 19 (0.1) .29
.......................................................................................................................................................................................................................................................................................................................................

Elective 2502 (99.8) 6 (0.2) 2502 (100) 1 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 3212 (99.8) 8 (0.2) 3219 (100) 1 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 1005 (99.3) 7 (0.7) 1010 (99.8) 2 (0.2)
................................................................................................................................................................................................................................................................................................................................................................................

39 Spontaneous 23,650 (99.8) 56 (0.2) � .0001 23,679 (99.9) 23 (0.1) .38
.......................................................................................................................................................................................................................................................................................................................................

Elective 9740 (99.9) 14 (0.1) 9737 (99.9) 13 (0.1)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 3223 (99.6) 14 (0.4) 3231 (99.9) 4 (0.1)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 1153 (98.9) 13 (1.1) 1163 (99.7) 3 (0.3)
................................................................................................................................................................................................................................................................................................................................................................................

40 Spontaneous 18,716 (99.8) 45 (0.2) .0013 18,739 (99.9) 18 (0.1) � .0001
.......................................................................................................................................................................................................................................................................................................................................

Elective 3193 (99.7) 11 (0.3) 3198 (99.9) 3 (0.1)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 4279 (99.6) 18 (0.4) 4288 (99.8) 8 (0.2)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 555 (98.9) 6 (1.1) 556 (99.1) 5 (0.9)
................................................................................................................................................................................................................................................................................................................................................................................

41 Spontaneous 4675 (99.6) 17 (0.4) .69 4688 (99.9) 4 (0.1) .89
.......................................................................................................................................................................................................................................................................................................................................

Elective 185 (100) 0 (0.0) 185 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 3344 (99.7) 9 (0.3) 3349 (99.9) 4 (0.1)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 179 (99.4) 1 (0.6) 180 (100) 0 (0.0)
................................................................................................................................................................................................................................................................................................................................................................................

42 Spontaneous 404 (99.0) 4 (1.0) .79 408 (100)
.......................................................................................................................................................................................................................................................................................................................................

Elective 3 (100) 0 (0.0) 3 (100)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 267 (99.6) 1 (0.4) 268 (100)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 21 (100) 0 (0.0) 21 (100)
................................................................................................................................................................................................................................................................................................................................................................................
Bailit. Maternal and neonatal outcomes by labor onset type and GA. Am J Obstet Gynecol 2010. (continued )
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TABLE 2
Neonatal outcomes by gestational age and type of labor (continued)

Sepsis NICU admission

Frequency, n (%)

P value

Frequency, n (%)

P valueGA, wk Type of onset No Yes No Yes

34 Spontaneous 759 (92.1) 65 (7.9) .10 344 (39.4) 528 (60.6) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 42 (100) 0 (0.0) 37 (80.4) 9 (19.6)
........................................................................................................................................................................................................................................................................................................................................

Indicated 169 (91.4) 16 (8.6) 73 (37.1) 124 (62.9)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 103 (88.0) 14 (12.0) 28 (23.3) 92 (76.7)
................................................................................................................................................................................................................................................................................................................................................................................

35 Spontaneous 1426 (96.4) 53 (3.6) .3 1035 (67.6) 497 (32.4) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 78 (100) 0 (0.0) 71 (83.5) 14 (16.5)
........................................................................................................................................................................................................................................................................................................................................

Indicated 299 (95.8) 13 (4.2) 213 (64.2) 119 (35.8)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 144 (95.4) 7 (4.6) 81 (50.3) 80 (49.7)
................................................................................................................................................................................................................................................................................................................................................................................

36 Spontaneous 3130 (98.1) 59 (1.9) .46 2726 (84.7) 491 (15.3) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 169 (98.3) 3 (1.7) 159 (90.9) 16 (9.1)
........................................................................................................................................................................................................................................................................................................................................

Indicated 806 (98.4) 13 (1.6) 678 (80.6) 163 (19.4)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 247 (96.9) 8 (3.1) 168 (65.1) 90 (34.9)
................................................................................................................................................................................................................................................................................................................................................................................

37 Spontaneous 7445 (99.0) 73 (1.0) � .0001 7050 (93.4) 502 (6.6) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 572 (99.3) 4 (0.7) 548 (93.8) 36 (6.2)
........................................................................................................................................................................................................................................................................................................................................

Indicated 1814 (99.3) 12 (0.7) 1672 (91.0) 165 (9.0)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 453 (96.8) 15 (3.2) 381 (79.4) 99 (20.6)
................................................................................................................................................................................................................................................................................................................................................................................

38 Spontaneous 16,532 (99.4) 107 (0.6) .004 15,885 (95.1) 818 (4.9) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 2497 (99.9) 3 (0.1) 2433 (97.0) 75 (3.0)
........................................................................................................................................................................................................................................................................................................................................

Indicated 3188 (99.4) 18 (0.6) 3022 (93.9) 198 (6.1)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 1003 (99.8) 2 (0.2) 915 (90.4) 97 (9.6)
................................................................................................................................................................................................................................................................................................................................................................................

39 Spontaneous 23,418 (99.4) 144 (0.6) .0002 22,582 (95.3) 1124 (4.7) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 9723 (99.7) 27 (0.3) 9465 (97.0) 289 (3.0)
........................................................................................................................................................................................................................................................................................................................................

Indicated 3202 (99.8) 8 (0.2) 3040 (93.9) 197 (6.1)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 1150 (99.4) 7 (0.6) 1074 (92.1) 92 (7.9)
................................................................................................................................................................................................................................................................................................................................................................................

40 Spontaneous 18,514 (99.3) 127 (0.7) .0007 17,780 (94.8) 981 (5.2) � .0001
........................................................................................................................................................................................................................................................................................................................................

Elective 3194 (99.8) 7 (0.2) 3101 (96.8) 103 (3.2)
........................................................................................................................................................................................................................................................................................................................................

Indicated 4246 (99.5) 21 (0.5) 4067 (94.6) 230 (5.4)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 548 (98.6) 8 (1.4) 505 (90.0) 56 (10.0)
................................................................................................................................................................................................................................................................................................................................................................................

41 Spontaneous 4615 (99.3) 34 (0.7) .007 4441 (94.7) 251 (5.3) .0002
........................................................................................................................................................................................................................................................................................................................................

Elective 185 (100) 0 (0.0) 179 (96.8) 6 (3.2)
........................................................................................................................................................................................................................................................................................................................................

Indicated 3313 (99.3) 23 (0.7) 3157 (94.2) 196 (5.8)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 171 (97.2) 5 (2.8) 157 (87.2) 23 (12.8)
................................................................................................................................................................................................................................................................................................................................................................................

42 Spontaneous 401 (99.3) 3 (0.7) .54 388 (95.1) 20 (4.9) .09
........................................................................................................................................................................................................................................................................................................................................

Elective 3 (100) 0 (0.0) 3 (100) 0 (0.0)
........................................................................................................................................................................................................................................................................................................................................

Indicated 258 (98.1) 5 (1.9) 244 (91.0) 24 (9.0)
........................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 21 (100) 0 (0.0) 18 (85.7) 3 (14.3)
................................................................................................................................................................................................................................................................................................................................................................................
Bailit. Maternal and neonatal outcomes by labor onset type and GA. Am J Obstet Gynecol 2010. (continued )
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TABLE 2
Neonatal outcomes by gestational age and type of labor (continued)

Length of stay

GA, wk Type of onset Mean SD P value

34 Spontaneous 6.5 8.5 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 2.5 5.5
...........................................................................................................................................................................................................................................................................................

Indicated 7.7 9.5
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 13.8 18.6
................................................................................................................................................................................................................................................................................................................................................................................

35 Spontaneous 2.6 6.4 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 1.4 3.7
...........................................................................................................................................................................................................................................................................................

Indicated 2.7 5.2
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 5.4 8.1
................................................................................................................................................................................................................................................................................................................................................................................

36 Spontaneous 1.1 4.4 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 0.7 3.0
...........................................................................................................................................................................................................................................................................................

Indicated 1.2 3.5
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 2.9 6.9
................................................................................................................................................................................................................................................................................................................................................................................

37 Spontaneous 0.3 2.2 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 0.2 2.6
...........................................................................................................................................................................................................................................................................................

Indicated 0.5 2.7
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 2.0 7.8
................................................................................................................................................................................................................................................................................................................................................................................

38 Spontaneous 0.2 1.4 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 0.1 1.3
...........................................................................................................................................................................................................................................................................................

Indicated 0.2 1.5
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 0.5 2.4
................................................................................................................................................................................................................................................................................................................................................................................

39 Spontaneous 0.2 1.7 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 0.1 0.7
...........................................................................................................................................................................................................................................................................................

Indicated 0.2 2.0
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 0.5 3.6
................................................................................................................................................................................................................................................................................................................................................................................

40 Spontaneous 0.2 1.9 � .0001
...........................................................................................................................................................................................................................................................................................

Elective 0.1 0.9
...........................................................................................................................................................................................................................................................................................

Indicated 0.2 2.4
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 0.6 3.4
................................................................................................................................................................................................................................................................................................................................................................................

41 Spontaneous 0.3 2.2 .02
...........................................................................................................................................................................................................................................................................................

Elective 0.1 0.5
...........................................................................................................................................................................................................................................................................................

Indicated 0.3 2.3
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 0.8 3.1
................................................................................................................................................................................................................................................................................................................................................................................

42 Spontaneous 0.2 1.1 .23
...........................................................................................................................................................................................................................................................................................

Elective 0 0
...........................................................................................................................................................................................................................................................................................

Indicated 0.4 1.9
...........................................................................................................................................................................................................................................................................................

c/s w/o labor 0.3 1.1
................................................................................................................................................................................................................................................................................................................................................................................

c/s, cesarean section; NICU, neonatal intensive care unit; w/o, without.
Bailit. Maternal and neonatal outcomes by labor onset type and GA. Am J Obstet Gynecol 2010.
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owever, given the increased utilization
f elective induction, it is encouraging
hat within a given gestational age, elec-
ive induction of labor does not worsen
eonatal outcomes. In fact, we found

hat infant ventilator use, sepsis, and
ICU admissions were less likely with

lective induction than spontaneous la-
or for a given gestational age.
Concerns over maternal outcomes in

lective induction of labor have previ-
usly focused on length of labor and the

ncreased risk of cesarean delivery. We
hose to look at additional maternal
orbidity that we believed represented
ore profound maternal morbidity.

lective induction was associated with a
ower risk of maternal ICU admission,
nd unlabored cesarean was associated
ith an increased risk. The decreased

isk of maternal ICU admission associ-
ted with elective induction is likely due
o the fact that anyone with underlying
omorbidity would likely be considered
n indicated induction (not an elective

TABLE 3
Adjusted model for neonatal outco

Neonatal outcomes Type of lab

Ventilation use Spontaneou
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

Asphyxia Spontaneou
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

Sepsis Spontaneou
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

NICU admission Spontaneou
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

CI, confidence interval; c/s, cesarean section; NA, no observa
Multivariable logistic model adjusted for race, maternal age, p

Bailit. Maternal and neonatal outcomes by labor onset typ
nduction). Elective inductions, by defi- w
ition, occur among healthy women to
tart. Indicated induction, but not elec-
ive induction, was associated with an in-
reased odds ratio for endometritis. As
he induction process is similar in both
opulations, it is likely that some of the

ndicated inductions were for chorioam-
ionitis. We also found that unlabored
esarean overall and elective induction at
erm were associated with increased risk
f hysterectomy.
Our finding that hysterectomies are

ignificantly increased in unlabored ce-
arean overall and term elective induc-
ion of labor is important in counseling
atients about elective delivery. While
uch morbidity is recoverable and does

ot have a lasting impact on a woman’s
ife, losing her uterus may have a pro-
ound impact on her family plans and

ay be weighed differently than a cesar-
an delivery, or a postpartum infection.
he advantages of an elective delivery are

he convenience of being able to plan de-
ivery and perhaps more control over

s
Overall (34-42 wk) Pre
OR (95% CI) OR

1 (referent) 1 (re
.........................................................................................................................

0.38 (0.28–0.53) 0.45
.........................................................................................................................

1.14 (0.94–1.39) 1.11
.........................................................................................................................

4.99 (4.00–6.21) 3.31
.........................................................................................................................

1 (referent) 1 (re
.........................................................................................................................

0.78 (0.46–1.32) NA
.........................................................................................................................

1.11 (0.71–1.73) 1.73
.........................................................................................................................

4.26 (2.59–7.01) 1.52
.........................................................................................................................

1 (referent) 1 (re
.........................................................................................................................

0.36 (0.26–0.49) 0.31
.........................................................................................................................

0.81 (0.67–0.99) 0.98
.........................................................................................................................

1.75 (1.34–2.29) 1.79
.........................................................................................................................

1 (referent) 1 (re
.........................................................................................................................

0.52 (0.48–0.57) 0.33
.........................................................................................................................

1.01 (0.94–1.07) 0.96
.........................................................................................................................

2.39 (2.18–2.63) 2.55
.........................................................................................................................

in category; NICU, neonatal intensive care unit; OR, odds ratio; w
preeclampsia, eclampsia, chronic hypertension, diabetes, prema

d GA. Am J Obstet Gynecol 2010.
ho is the delivering provider. These ad- l

MARCH 2010 Americ
antages pale in comparison to 3.21
imes the risk of hysterectomy at term for
n elective induction or 6.57 increased
isk for unlabored cesarean at term. We
ecognize, however, that the association
ith increased hysterectomy risk is based
n only 24 hysterectomies in our final
ataset and that absolute rates of hysterec-
omy remain low. This highlights the need
or large multicenter datasets such as ours
o examine peripartum hysterectomies
nd other rare childbirth outcomes.

Our study population was designed to
epresent a low-risk obstetric population
o represent the average-risk patient
onsidering elective induction/cesarean
elivery. Hence, we limited our dataset
o vertex, singletons, without a prior
terine scar and without conditions that
learly increase risk of hemorrhage (pre-
ia and abruption). Furthermore, we
ried to account for common morbidity
n our model. While the percent of our
opulation that is completely “elective”
esarean is unknown, we defined our un-

(34-36 wk) Term (37-42 wk)
% CI) OR (95% CI)

ent) 1 (referent)
..................................................................................................................

.22–0.92) 0.68 (0.47–0.98)

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

.83–1.48) 1.26 (0.96–1.67)

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

.43–4.51) 4.51 (3.24–6.28)

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

ent) 1 (referent)
..................................................................................................................

0.96 (0.56–1.64)
..................................................................................................................

.72–4.20) 0.98 (0.58–1.66)

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

.43–5.35) 4.91 (2.85–8.44)

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

ent) 1 (referent)
..................................................................................................................

.10–0.98) 0.43 (0.31–0.60)

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

.68–1.42) 0.77 (0.61–0.98)

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

.16–2.74) 1.40 (0.98–1.99)

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

ent) 1 (referent)
..................................................................................................................

.23–0.46) 0.65 (0.59–0.71)

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

.84–1.11) 1.03 (0.96–1.11)

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

.11–3.09) 1.98 (1.76–2.23)
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ithout.
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TABLE 4
Maternal outcomes by gestational age and type of labor

GA, wk Type of onset

C/S Chorioamnionitis

Frequency, n (%)

P value

Frequency, n (%)

P valueNo Yes No Yes

34 Spontaneous 817 (93.7) 55 (6.3) � .0001 388 (92.6) 31 (7.4) .25
.......................................................................................................................................................................................................................................................................................................................................

Elective 38 (82.6) 8 (17.4) 7 (87.5) 1 (12.5)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 144 (73.1) 53 (26.9) 121 (96.8) 4 (3.2)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 120 (100) 71 (95.9) 3 (4.1)
................................................................................................................................................................................................................................................................................................................................................................................

35 Spontaneous 1451 (94.7) 81 (5.3) � .0001 700 (97.0) 22 (3.0) .61
.......................................................................................................................................................................................................................................................................................................................................

Elective 71 (83.5) 14 (16.5) 16 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 242 (72.9) 90 (27.1) 198 (97.1) 6 (2.9)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 161 (100) 99 (99.0) 1 (1.0)
................................................................................................................................................................................................................................................................................................................................................................................

36 Spontaneous 3003 (93.3) 214 (6.7) � .0001 1391 (95.7) 62 (4.3) .19
.......................................................................................................................................................................................................................................................................................................................................

Elective 141 (80.6) 34 (19.4) 57 (96.6) 2 (3.4)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 621 (73.8) 220 (26.2) 460 (97.7) 11 (2.3)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 258 (100) 168 (97.7) 4 (2.3)
................................................................................................................................................................................................................................................................................................................................................................................

37 Spontaneous 7160 (94.8) 392 (5.2) � .0001 3085 (96.6) 108 (3.4) .08
.......................................................................................................................................................................................................................................................................................................................................

Elective 525 (89.9) 59 (10.1) 268 (99.3) 2 (0.7)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 1498 (81.5) 339 (18.5) 883 (96.8) 29 (3.2)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 480 (100) 311 (97.8) 7 (2.2)
................................................................................................................................................................................................................................................................................................................................................................................

38 Spontaneous 15,748 (94.3) 955 (5.7) � .0001 6295 (96.3) 239 (3.7) � .0001
.......................................................................................................................................................................................................................................................................................................................................

Elective 2228 (88.8) 280 (11.2) 1272 (99.5) 7 (0.5)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 2624 (81.5) 596 (18.5) 1315 (97.1) 39 (2.9)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 1012 (100) 666 (98.4) 11 (1.6)
................................................................................................................................................................................................................................................................................................................................................................................

39 Spontaneous 22,067 (93.1) 1639 (6.9) � .0001 9065 (95.6) 422 (4.4) � .0001
.......................................................................................................................................................................................................................................................................................................................................

Elective 9181 (94.1) 573 (5.9) 1712 (97.9) 36 (2.1)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 2542 (78.5) 695 (21.5) 1368 (95.0) 72 (5.0)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 1166 (100) 749 (96.4) 28 (3.6)
................................................................................................................................................................................................................................................................................................................................................................................

40 Spontaneous 16,924 (90.2) 1837 (9.8) � .0001 7169 (94.4) 423 (5.6) .83
.......................................................................................................................................................................................................................................................................................................................................

Elective 2833 (88.4) 371 (11.6) 561 (93.7) 38 (6.3)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 3168 (73.7) 1129 (26.3) 2041 (94.6) 117 (5.4)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 561 (100) 360 (94.0) 23 (6.0)
................................................................................................................................................................................................................................................................................................................................................................................

41 Spontaneous 4116 (87.7) 576 (12.3) � .0001 1552 (93.8) 102 (6.2) .42
.......................................................................................................................................................................................................................................................................................................................................

Elective 147 (79.5) 38 (20.5) 109 (94.8) 6 (5.2)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 2401 (71.6) 952 (28.4) 1618 (93.5) 112 (6.5)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 180 (100) 110 (90.2) 12 (9.8)
................................................................................................................................................................................................................................................................................................................................................................................

42 Spontaneous 347 (85.0) 61 (15.0) � .0001 172 (96.1) 7 (3.9) .77
.......................................................................................................................................................................................................................................................................................................................................

Elective 3 (100) 0 (0.0) 3 (100) 0 (0.0)
.......................................................................................................................................................................................................................................................................................................................................

Indicated 188 (70.1) 80 (29.9) 154 (95.1) 8 (4.9)
.......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 0 (0.0) 21 (100) 17 (100) 0 (0.0)
................................................................................................................................................................................................................................................................................................................................................................................
Bailit. Maternal and neonatal outcomes by labor onset type and GA. Am J Obstet Gynecol 2010. (continued )
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TABLE 4
Maternal outcomes by gestational age and type of labor (continued)

Endometritis ICU admission

Frequency, n (%)

P value

Frequency, n (%)

P valueGA, wk Type of onset No Yes No Yes

34 Spontaneous 439 (99.8) 1 (0.2) .02 676 (98.0) 14 (2.0) .69
......................................................................................................................................................................................................................................................................................................................................

Elective 2 (100) 0 (0.0) 45 (100) 0 (0.0)
......................................................................................................................................................................................................................................................................................................................................

Indicated 97 (98.0) 2 (2.0) 173 (98.3) 3 (1.7)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 44 (95.7) 2 (4.3) 99 (97.1) 3 (2.9)
................................................................................................................................................................................................................................................................................................................................................................................

35 Spontaneous 726 (100) 0 (0.0) .004 1243 (98.7) 17 (1.3) .68
......................................................................................................................................................................................................................................................................................................................................

Elective 6 (100) 0 (0.0) 85 (100) 0 (0.0)
......................................................................................................................................................................................................................................................................................................................................

Indicated 157 (98.1) 3 (1.9) 287 (98.6) 4 (1.4)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 66 (98.5) 1 (1.5) 135 (99.3) 1 (0.7)
................................................................................................................................................................................................................................................................................................................................................................................

36 Spontaneous 1493 (99.6) 6 (0.4) .21 2598 (99.5) 14 (0.5) .09
......................................................................................................................................................................................................................................................................................................................................

Elective 29 (100) 0 (0.0) 175 (100) 0 (0.0)
......................................................................................................................................................................................................................................................................................................................................

Indicated 376 (98.9) 4 (1.1) 741 (99.3) 5 (0.7)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 126 (98.4) 2 (1.6) 217 (98.2) 4 (1.8)
................................................................................................................................................................................................................................................................................................................................................................................

37 Spontaneous 3300 (99.7) 10 (0.3) � .0001 6139 (99.8) 11 (0.2) � .0001
......................................................................................................................................................................................................................................................................................................................................

Elective 214 (100) 0 (0.0) 576 (99.8) 1 (0.2)
......................................................................................................................................................................................................................................................................................................................................

Indicated 674 (99.6) 3 (0.4) 1642 (99.2) 13 (0.8)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 235 (96.3) 9 (3.7) 403 (98.8) 5 (1.2)
................................................................................................................................................................................................................................................................................................................................................................................

38 Spontaneous 7317 (99.6) 26 (0.4) .04 12,786 (99.8) 32 (0.2) .009
......................................................................................................................................................................................................................................................................................................................................

Elective 1004 (99.8) 2 (0.2) 2468 (99.9) 3 (0.1)
......................................................................................................................................................................................................................................................................................................................................

Indicated 991 (99.3) 7 (0.7) 2818 (99.4) 16 (0.6)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 484 (99.0) 5 (1.0) 825 (99.5) 4 (0.5)
................................................................................................................................................................................................................................................................................................................................................................................

39 Spontaneous 11,691 (99.7) 37 (0.3) � .0001 16,667 (99.7) 57 (0.3) .009
......................................................................................................................................................................................................................................................................................................................................

Elective 958 (99.5) 5 (0.5) 9698 (99.9) 13 (0.1)
......................................................................................................................................................................................................................................................................................................................................

Indicated 966 (98.9) 11 (1.1) 2775 (99.6) 11 (0.4)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 408 (98.6) 6 (1.4) 967 (99.6) 4 (0.4)
................................................................................................................................................................................................................................................................................................................................................................................

40 Spontaneous 10,110 (99.7) 32 (0.3) � .0001 12,155 (99.7) 32 (0.3) .04
......................................................................................................................................................................................................................................................................................................................................

Elective 186 (99.5) 1 (0.5) 3185 (100) 1 (0.0)
......................................................................................................................................................................................................................................................................................................................................

Indicated 1321 (99.8) 3 (0.2) 3613 (99.7) 11 (0.3)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 237 (96.0) 10 (4.0) 458 (100) 0 (0.0)
................................................................................................................................................................................................................................................................................................................................................................................

41 Spontaneous 3219 (99.6) 13 (0.4) .004 2260 (99.5) 12 (0.5) .41
......................................................................................................................................................................................................................................................................................................................................

Elective 67 (100) 0 (0.0) 185 (100) 0 (0.0)
......................................................................................................................................................................................................................................................................................................................................

Indicated 870 (99.1) 8 (0.9) 2887 (99.7) 9 (0.3)
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 103 (97.2) 3 (2.8) 133 (100) 0 (0.0)
................................................................................................................................................................................................................................................................................................................................................................................

42 Spontaneous 287 (100) 0 (0.0) .44 199 (100) –
......................................................................................................................................................................................................................................................................................................................................

Elective 3 (100) 0 (0.0) 3 (100) –
......................................................................................................................................................................................................................................................................................................................................

Indicated 110 (99.1) 1 (0.9) 180 (100) –
......................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 6 (100) 0 (0.0) 19 (100) –
................................................................................................................................................................................................................................................................................................................................................................................
Bailit. Maternal and neonatal outcomes by labor onset type and GA. Am J Obstet Gynecol 2010. (continued )
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TABLE 4
Maternal outcomes by gestational age and type of labor (continued)

Hysterectomy

Length of stayFrequency, n (%)

P valueGA, wk Type of onset No Yes Mean SD P value

34 Spontaneous 870 (99.8) 2 (0.2) .05 3.3 3.7 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 46 (100) 0 (0.0) – 5.2 7.1 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 197 (100) 0 (0.0) – 6.1 6.1 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 118 (98.3) 2 (1.7) – 6.3 4.9 –
................................................................................................................................................................................................................................................................................................................................................................................

35 Spontaneous 1532 (100) – – 2.5 2.6 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 85 (100) – – 2.8 1.5 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 332 (100) – – 4.1 2.8 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 161 (100) – – 5.2 4.6 –
................................................................................................................................................................................................................................................................................................................................................................................

36 Spontaneous 3217 (100) – – 2.3 2.5 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 175 (100) – – 2.7 1.1 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 841 (100) – – 3.4 2.5 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 258 (100) – – 5.0 5.9 –
................................................................................................................................................................................................................................................................................................................................................................................

37 Spontaneous 7550 (100) 2 (0.0) .86 2.0 1.0 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 584 (100) 0 (0.0) – 2.4 1.1 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 1836 (99.9) 1 (0.1) – 2.8 1.7 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 480 (100) 0 (0.0) – 3.8 2.4 –
................................................................................................................................................................................................................................................................................................................................................................................

38 Spontaneous 16,699 (100) 4 (0.0) .37 2.0 1.0 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 2507 (100) 1 (0.0) – 2.3 0.9 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 3220 (100) 0 (0.0) – 2.6 1.1 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 1011 (99.9) 1 (0.1) – 3.5 2.2 –
................................................................................................................................................................................................................................................................................................................................................................................

39 Spontaneous 23,706 (100) 0 (0.0) .003 2.1 1.1 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 9750 (100) 4 (0.0) – 2 0.7 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 3237 (100) 0 (0.0) – 2.6 1.1 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 1165 (99.9) 1 (0.1) – 3.5 1.6 –
................................................................................................................................................................................................................................................................................................................................................................................

40 Spontaneous 18,760 (100) 1 (0.0) � .0001 2.2 0.9 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 3203 (100) 1 (0.0) – 2.1 0.8 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 4296 (100) 1 (0.0) – 2.8 1.1 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 559 (99.6) 2 (0.4) – 3.5 1.4 –
................................................................................................................................................................................................................................................................................................................................................................................

41 Spontaneous 4692 (100) – – 2.3 0.9 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 185 (100) – – 2.6 1.0 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 3353 (100) – – 2.7 1.2 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 180 (100) – – 3.6 1.1 –
................................................................................................................................................................................................................................................................................................................................................................................

42 Spontaneous 407 (99.8) 1 (0.2) .87 2.3 0.9 � .0001
.................................................................................................................................................................................................................................................................................................................................

Elective 3 (100) 0 (0.0) – 1.3 0.6 –
.................................................................................................................................................................................................................................................................................................................................

Indicated 268 (100) 0 (0.0) – 3.1 1.3 –
.................................................................................................................................................................................................................................................................................................................................

c/s w/o labor 21 (100) 0 (0.0) – 3.1 0.5 –
................................................................................................................................................................................................................................................................................................................................................................................

c/s, cesarean section; ICU, intensive care unit; w/o, without.
Bailit. Maternal and neonatal outcomes by labor onset type and GA. Am J Obstet Gynecol 2010.
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ho had no induction, �2 vaginal ex-
minations, and a cesarean for their de-
ivery mode. Thus, it is possible we in-
luded some women in the unlabored
esarean group who in fact had cesareans
fter the onset of spontaneous labor or
resented to labor and delivery with an

mmediate need for delivery such as
onreassuring fetal status. Some may
ave other underlying issues precluding

abor predisposing them to hysterec-
omy, for example large obstructing fi-
roids. However, our multicenter data-
et with predetermined data fields that
ontain clinical information such as rea-
on for admission, examination on ad-

ission, number of examinations, type
f medications, as well as specified ma-
ernal and neonatal outcomes is an im-
rovement from previous single-center
tudies based on chart review, or multi-

TABLE 5
Adjusted model for maternal outco

Maternal outcomes Type of lab

c/s Spontaneous
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

Chorioamnionitis Spontaneous
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

Endometritis Spontaneous
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

ICU admission Spontaneous
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

Hysterectomy Spontaneous
..............................

Elective
..............................

Indicated
..............................

c/s w/o labo
...................................................................................................................

CI, confidence interval; c/s, cesarean section; ICU, intensive c
Multivariable logistic model adjusted for race, maternal age, p

Bailit. Maternal and neonatal outcomes by labor onset typ
enter studies where delivery method t
nd patient outcomes are based on ad-
inistrative data.
Although we did not report postpar-

um hemorrhage rates, or rates of trans-
usions, our findings add to the evidence
hat elective induction of labor increases
emorrhage risk as evidenced by in-
reased hysterectomies. This is consis-
ent with a recent publication from the
orway birth registry showing that hem-
rrhage from atony is increased with
lective induction of labor.6 The reasons
or the observed increase in atony are not
lear. We could speculate that induc-
ions may have longer labors, and in-
rease use of uterotonic agents all of
hich may predispose to postpartum
emorrhage.
Using EMRs for clinical research en-

ances efficiency in data collecting, but
ombining EMRs from different institu-

s
Overall (34-42 wk) Pret
OR (95% CI) OR (

1 (referent) 1 (r
.........................................................................................................................

1.62 (1.52–1.73) 3.7
.........................................................................................................................

2.92 (2.79–3.07) 4.0
.........................................................................................................................

NA NA
.........................................................................................................................

1 (referent) 1 (r
.........................................................................................................................

0.51 (0.41–0.64) 1.2
.........................................................................................................................

0.89 (0.79–1.00) 0.5
.........................................................................................................................

0.43 (0.34–0.53) 0.3
.........................................................................................................................

1 (referent) 1 (r
.........................................................................................................................

0.79 (0.38–1.62) NA
.........................................................................................................................

1.99 (1.38–2.86) 7.1
.........................................................................................................................

6.16 (4.18–9.07) 14.2
.........................................................................................................................

1 (referent) 1 (r
.........................................................................................................................

0.45 (0.27–0.73) NA
.........................................................................................................................

1.20 (0.89–1.61) 0.9
.........................................................................................................................

1.60 (1.00–2.56) 1.6
.........................................................................................................................

1 (referent) 1 (r
.........................................................................................................................

2.47 (0.87–6.96) NA
.........................................................................................................................

0.91 (0.19–4.26) NA
.........................................................................................................................

9.06 (3.00–27.37) 15.7
.........................................................................................................................

nit; NA, either 100% or 0% of observations in category; OR, odd
preeclampsia, eclampsia, chronic hypertension, diabetes, and a

d GA. Am J Obstet Gynecol 2010.
ions can be difficult if data are not en- H

MARCH 2010 American
ered in a consistent way across sites. For
xample, if a clinician puts free text in a
ote stating the patient had a postpar-

um fever and endometritis, this may not
e recognized as endometritis by the sys-
em if the discrete data fields “postpar-
um fever” or “endometritis” are not
hecked off or entered correctly. Simi-
arly, our construction of the elective in-
uction variable depends on the appro-
riate charting in the medical record. If a
hysician is inducing labor for a reason
ut fails to document that reason, it
ould be considered an unknown rea-

on for induction and dropped from our
tudy. It is difficult to estimate how often
hysicians are not documenting appro-
riately in the medical record in general
nd the EMRs in particular, as the med-
cal record is generally considered to be
he gold standard of what has happened.

(34-36 wk) Term (37-42 wk)
CI) OR (95% CI)

rent) 1 (referent)
..................................................................................................................

.69–5.15) 1.58 (1.48–1.69)
..................................................................................................................

.35–4.78) 2.86 (2.72–3.01)
..................................................................................................................

NA
..................................................................................................................

rent) 1 (referent)
..................................................................................................................

.37–4.12) 0.51 (0.41–0.63)
..................................................................................................................

.32–0.88) 0.92 (0.81–1.05)
..................................................................................................................

.16–0.74) 0.44 (0.35–0.56)
..................................................................................................................

rent) 1 (referent)
..................................................................................................................

0.77 (0.37–1.58)
..................................................................................................................

.47–20.51) 1.71 (1.15–2.55)
..................................................................................................................

.08–49.44) 5.90 (3.91–8.89)
..................................................................................................................

rent) 1 (referent)
..................................................................................................................

0.54 (0.33–0.89)
..................................................................................................................

.49–1.96) 1.28 (0.92–1.78)
..................................................................................................................

.74–3.77) 1.42 (0.79–2.56)
..................................................................................................................

rent) 1 (referent)
..................................................................................................................

3.21 (1.08–9.54)
..................................................................................................................

1.16 (0.24–5.58)
..................................................................................................................

.85–134.2) 6.57 (1.78–24.30)
..................................................................................................................

o; w/o, without.
rtum group B streptococcus.
me
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lear that physicians do “underdocu-
ent” or do not explicitly specify all rea-

ons for induction. Our data suggest that
his may be happening since we show a
ubstantial number of elective deliveries

37 weeks–a time when early deliveries
re more likely to be indicated. Thus, we
uspect our elective induction variable
ikely contains some women who truly
ad indicated inductions of labor. This
ixing of indicated and elective deliver-

es likely mutes the true differences be-
ween elective induction and indicated
nduction.

ONCLUSIONS
ome neonatal outcomes improve until
9 weeks and neonatal outcomes vary by
abor onset type. Although elective deliv-

ry appears to be associated with a de- i

45.e12 American Journal of Obstetrics & Gyneco
reased risk of poor neonatal outcome,
lective induction of labor should not be
ffered �39 weeks due to fetal concerns.
omen should be informed that elective

nduction of labor may be associated
ith an increased risk of hysterectomy.
ikewise, elective unlabored cesareans
re associated with an increased risk of
oor neonatal outcomes. Given that the
dvantages of elective delivery are pri-
arily social or logistical and not medi-

al, an argument could be made not to
ffer an elective delivery at all given the
aternal risks. At minimum, patients

hould be well informed of the fetal and
aternal risks of elective delivery. f
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