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Abstract

Objective—To estimate the cost-effectiveness of a trial of labor after one previous cesarean
delivery (TOLAC).

Study Design—A model comparing TOLAC with elective repeat cesarean delivery (ERCD)
was developed for a hypothetical cohort with no contraindication to a TOLAC. Probabilistic
estimates were obtained from women matched on their baseline characteristics using propensity
scores. Cost data, quality adjusted-life-years (QALY's) and data on cerebral palsy were
incorporated from the literature.

Results—The TOLAC strategy dominated the ERCD strategy at baseline, with $138.6 million
saved and 1703 QALY gained per 100,000 women. The model was sensitive to five variables; the
probability of uterine rupture, the probability of successful TOLAC, the QALY of failed TOLAC,
the cost of ERCD and the cost of successful TOLAC without complications. When the probability
of TOLAC success was at the base value, 68.5%, TOLAC was preferred if the probability of
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uterine rupture was 4.2% or less. When the probability of uterine rupture was at the base value,
0.8%, the TOLAC strategy was preferred as long as the probability of success was 42.6% or more.

Conclusion—A TOLAC is less expensive and more effective than an ERCD in a group of
women with balanced baseline characteristics.
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cost-effectiveness; elective repeat cesarean; trial of labor; propensity scores

Methods

In 2003 the Agency for Healthcare Research and Quality (AHRQ) published the results of
an evidence report and technology assessment comparing the harms and benefits of delivery
options for women after a prior cesarean delivery.! Incorporated in this report was a review
of the economic literature on this topic. Of thirteen papers reviewed only two had
methodology that were highly rated.2 2 These two papers compared the cost-effectiveness of
a trial of labor after a previous cesarean (TOLAC) with an elective repeat cesarean delivery
(ERCD). Both concluded that TOLAC could be cost-effective when the probability of a
successful TOLAC was sufficiently high.

Inherent to these analyses was the assumption that the probabilistic data used in the decision
analytical models was derived from two groups (i.e. those women who had TOLAC and
those who had ERCD) with similar baseline characteristics. However, this assumption was
not accurate, as the studies from which the probabilistic data were derived actually were
composed of two groups of women — those who underwent TOLAC and those who
underwent ERCD -with different baseline characteristics.*~’ Consequently, it is uncertain
whether the data used in the decision analytic models were biased and led to a bias in the
ultimate results.

Ideally, a trial in which women were randomized to one of the delivery approaches would
balance observed as well as unobserved baseline covariates, and would produce the true
treatment effect, but such a trial is unlikely to be undertaken. In the absence of a randomized
trial, propensity score analysis may be used in an observational study to derive two groups
with similar baseline characteristics. The data from these groups can then be used in
decision analytic models with less concern for biased outcomes. Thus, this analysis was
undertaken to determine whether TOLAC or ERCD is the more cost-effective strategy after
one prior cesarean based on data derived from groups of women with similar baseline
characteristics.

We developed a decision analysis model comparing a TOLAC with an ERCD for a
hypothetical cohort of 100,000 women with no contraindication to a TOLAC. The analysis
was based on the societal perspective, incorporating all health outcomes and economic costs
regardless of who experienced the outcome or paid the costs.® The primary outcome was
cost-effectiveness, measured as the marginal cost per quality adjusted-life-year (QALY)
gained, with a marginal cost per QALY ratio of less than $50,000 used to indicate a strategy
is cost effective.
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The decision tree was developed using TreeAge Pro 2009 (TreeAge Software, Inc.
Williamstown, MA). The initial decision represented a woman’s approach to delivery; either
a TOLAC or an ERCD. Women in the TOLAC arm experienced either a successful vaginal
delivery, required a repeat cesarean during labor, or had a uterine rupture in association with
a successful or failed TOLAC. Additional maternal and neonatal morbidity that occurred
was dependent upon these outcomes or upon the alternate choice of an ERCD.

The probabilities for the decision tree primarily were obtained from data collected from
1999 through 2002 in a registry (the Cesarean Registry) by the Eunice Kennedy Shriver
National Institute of Child Health and Human Development Maternal-Fetal Medicine Units
Network. Nineteen academic centers comprising of 32 hospitals throughout the United
States participated in this observational study, in which data were collected on all women
with a prior cesarean delivery. Institutional review board approval at each participating
center was obtained. Study personnel at the medical centers abstracted data from patient
charts under a waiver of informed consent. Further detail on specific methods of the study
can be obtained from previously published articles.>: 2

Women who were eligible to have either an ERCD or a TOLAC, and who had a singleton,
term, vertex gestation and one prior low transverse incision (n=22,068) comprised the
population that was analyzed in order to obtain probabilities requisite for the model. A
gestation was considered “term” if delivery occurred at or beyond 37 weeks’ gestation. An
ERCD was defined as a cesarean delivery without any indication other than the prior
cesarean. Thus, women who had a repeat cesarean for indications such as placenta previa or
active herpes were excluded from this analysis (n=759). In order to ensure that women who
underwent ERCD truly had no indication for the cesarean other than their choice, those who
were reported to have a cesarean that was elective but who had an additional reported
indication implying this was not the case (i.e. cephalopelvic disproportion, failure to
progress, cord prolapse, non-reassuring tracing or abruption) were excluded (n=262). Also,
women were ineligible for the cohort if they had an ERCD prior to 39 weeks without
spontaneous labor or premature rupture of membranes given that elective delivery prior to
39 weeks is associated with known adverse outcomes unrelated to mode of delivery
(n=3188).10 Women who underwent ERCD, after experiencing spontaneous labor or rupture
of membranes prior to 39 weeks, were included since they were eligible for, and would need
to choose between, either ERCD or labor. Women who underwent a TOLAC but whose
labors were induced also were excluded (n=3235) since this intervention has been associated
with a lower probability of success and a higher probability of uterine rupture, and is not a
probabilistic possibility but a choice that a woman and her provider make.11 12 Women with
fetuses with major congenital malformations were not included since these conditions,
unrelated to mode of delivery, would influence the newborn outcome (n=120).
Consequently, 14,504 women were available for analysis, of whom 8297 had a TOLAC and
6207 had an ERCD.

The propensity score methodology (R Matchlt library, http://www.r-project.org/) of one-
toone matching without replacement using the nearest Mahalanobis distancel® was used to
derive 3981 matched pairs of women who underwent either ERCD or TOLAC and who
were balanced according to 43 baseline characteristics. This final cohort, approximately
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80% of whom had no previous vaginal delivery, had a TOLAC success rate of 68.1%. All 31
cases of uterine rupture occurred in the TOLAC group, 27 in association with TOLAC
failure. Further detailed information on the development of this cohort and the propensity
score methodology can be found in Gilbert et al.14

The maternal outcomes recorded through delivery included: endometritis (clinical diagnosis
of puerperal uterine infection in the absence of findings suggesting another source), wound
complication (seroma, hematoma or infection), operative injury (broad ligament hematoma,
cystotomy, or bowel or ureteral injury), peripartum hysterectomy, thromboembolism (deep
vein thrombosis or pulmonary embolus) and maternal death. Cases of uterine rupture,
modeled as a separate branch of the decision tree, were defined as a disruption or tear of the
uterine muscle and visceral peritoneum or a uterine muscle separation with extension to
adjacent structures. Neonatal outcomes recorded up to 120 days after delivery or hospital
discharge (whichever occurred first) were: acidemia (arterial cord pH less than 7.0),
transient tachypnea of the newborn (TTN), respiratory distress syndrome (RDS), proven or
confirmed sepsis, hypoxic ischemic encephalopathy (HIE), and infant death. A separate
maternal and infant mutually exclusive hierarchy incorporating these outcomes was
developed following the reverse order above, with death first. Since the Cesarean Registry
was a short-term observational study and cerebral palsy (CP) could occur as a long-term
consequence of an event (HIE) at the time of delivery, the probability of CP also was
incorporated in the model by estimating that 12% of infants with HIE would ultimately be
diagnosed with CP.1°

The probabilities used in the model are shown in Table 1. The ranges were obtained from
the 95% Blyth-Still-Casella binomial confidence intervals (from Stat-Xact, Cytel Software)
based on the proportion of events in the matched data set.1® Since the probability of
successful TOLAC and uterine rupture have previously been shown to be variables to which
the results are sensitive, these two variables were varied across a range wider than that
which would have been derived from the data set alone; 34.0-100% and 0-5.0%,
respectively.

With an exception for CP, the following costs were incorporated into the model and based
on mode of delivery: hospital, obstetrician, pediatrician, anesthesiologist, maternal and
caregiver opportunity costs. A summary of these costs is provided in Table 2 with further
detail regarding the basis for these costs provided in the Appendix. Hospital costs were
obtained from the 2009 AHRQ’s Healthcare Cost and Utilization Project Nationwide
Inpatient Sample (HCUPnet), a nationwide database of hospital inpatient stays containing
approximately 95% of all hospital discharges in the United States.1” Based on the
International Classification of Diseases (ICD-9) codes these costs represent direct and
indirect costs. Obstetrician and pediatrician costs were obtained from the 2010 Current
Procedural Terminology (CPT) from the American Medical Association (AMA).18 Since the
Cesarean Registry did not contain data that would allow estimation of anesthesia costs, these
costs were derived from the literature.3 Maternal and caregiver postpartum opportunity costs
were derived from the Bureau of Labor Statistics using the 2009 median hourly wage and
salary averages for women 25 to 34 years old and for all individuals 16 years and older,
respectively.1® Since the costs associated with maternal and infant death are hard to
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quantify, as these events occur in such a large variety of circumstances, a range of 0 to $1
million was used, with baseline estimates of $20,000 and $50,000 respectively. For CP,
hospital costs after delivery were estimated as twice the base cost of HIE, with the addition
of approximately $9000 for pediatrician fees and $23,800 per year for the next 49
years.20-22

In sensitivity analysis, costs were ranged from 50% to 400% of the base-case estimate with
the exception of those associated with maternal and well infant discharge, in which cases a
range of 50% to 150% was used. Although such ranges included values that appeared
beyond plausible in some cases, such a wide range ensured that the plausible range was
contained within the interval and that threshold analyses could be judiciously performed.23

With the exception of CP, all outcomes (e.g. wound infection) occurred and were resolved
during the initial hospitalization. Correspondingly, for the costs associated with these
variables, no discounting was performed. Conversely, CP continued to affect a child and
incur health care costs through the child’s life, and thus these costs were discounted at 3%
annually in the base-case. All costs are presented in 2009 dollars, with adjustments used,
when needed, according to the medical care component of the Consumer Price Index.24

Distutilities or utility decrements were assigned based on the literature (Table 3).3: 25-26
Since information was limited, infants were assigned full utility (1) except in the case of
infant death, CP and HIE where disutilities of 0, 0.44, and 0.75, respectively, were assigned.
QALY s were determined based on the disutilities and life expectancy, discounted at 3% in
the base case. It was assumed mode of delivery per se did not alter maternal or neonatal life
expectancy. Maternal and infant life expectancy was estimated to be 78 years except for in
the case of CP where 50 years was assumed.21 27

To test the robustness of the results obtained from the base-case model, sensitivity analyses
were performed. One-way sensitivity analysis was conducted on all probabilities, costs and
QALYSs by varying one variable at a time from the low to high value in its range, while
holding other variables fixed. Multivariable sensitivity analysis also was conducted by
varying more than one probability at a time. This included bivariable as well as probabilistic
sensitivity analysis (PSA) using Monte Carlo simulation with 10,000 iterations to determine
how often the base-case strategy was preferred. Simulation was conducted using the beta or
uniform distribution for the probabilities where appropriate and the gamma distribution for
costs. Sensitivity analysis was also conducted on the discount rate, using 0%, 5% and 7%.

The base-case analysis revealed that, for a hypothetical cohort of 100,000 women, the
choice of TOLAC resulted in 68,077 fewer cesarean deliveries, 201 fewer hysterectomies
and 25 fewer maternal deaths (Table 4). Conversely, TOLAC was associated with 779
additional uterine ruptures, as well as adverse neonatal outcomes of sepsis, RDS and
acidemia. Additionally, among those undergoing TOLAC, CP was estimated to occur in an
additional 6 offspring. The TOLAC strategy, therefore, was dominant, and resulted in
$138.6 million saved and 1703 QALY gained per 100,000 women.
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One-way sensitivity analysis was performed across the full range for all the variables. The
results were robust to all changes except for five variables (Figure 1). These variables and
their thresholds, or where the preferred strategy changed were; the probability of uterine
rupture (4.2%), the probability of successful TOLAC (42.2%), and without any
complications the cost of ERCD ($9040) and the cost of successful TOLAC ($11,428) as
well as the QALY of failed TOLAC (27.00) which represented a disutility of 0.47 for 132
days or more. Bivariable analysis on the probability of uterine rupture and successful
TOLAC indicated that when the probability of uterine rupture was at 0% the TOLAC
strategy was preferred if the probability of success was 36.6% or more. When the
probability of uterine rupture was at the base value, 0.8%, the TOLAC strategy was
preferred as long as the probability of success was 42.6% or more. With the uterine rupture
rate set at 1.5% and 3.0%, the probability of success had to be 47.2% and 58.4% or less
respectively for the preferred strategy to change to an ERCD. When the probability of
success was at the base value, 68.5%, TOLAC was preferred when the probability of rupture
was 4.2% or less. When the probability of TOLAC success was 36.0% or less, ERCD was
preferred over the entire range of the probability of uterine rupture (0-5.0%).

Monte Carlo simulation of the five sensitive variables at cost-effectiveness thresholds of
$25, $50 and $100 thousand found TOLAC to be preferred 91.2%, 91.9% and 91.1% of the
time, respectively.

Discussion

Under base-case assumptions, after one cesarean with a low transverse incision, TOLAC
was the most cost-effective strategy and would save approximately $138.6 million per
100,000 women when compared with ERCD. This analysis improves upon prior analyses in
several ways. First, we utilized an observational study specifically conducted to answer
questions related to modes of delivery after a previous cesarean to obtain maternal and
perinatal outcome probabilities. Second, the probabilities used for the decision analytic
model were derived using propensity sores. This allowed us to uniquely develop TOLAC
and ERCD groups with well balanced baseline covariates with minimal bias. Moreover,
whereas previous studies have relied on cost data that was derived from a single institution,
the cost data for this analysis were obtained from US national sources, the AHRQ and the
AMA.

Of the two economic reports noted to have the most methodological rigor in the 2003
AHRQ technology report, the present analysis is most comparable to the manuscript by
Chung et al. since both consider outcomes of the current pregnancy.3 A main criticism of the
Chung et al. work was that minimal sensitivity analysis was used.! The present analysis
demonstrates that although TOLAC is cost-effective under many circumstances, this
conclusion is highly dependent upon several key variables which, if altered sufficiently,
result in the alternate strategy of ERCD being preferred.

Indeed, this finding reveals that the cost-effectiveness of TOLAC is dependent upon the
characteristics of women who choose to attempt a vaginal birth. For example, TOLAC will
no longer be cost-effective when the chance of VBAC success is low. One-way sensitivity

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.
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analyses found TOLAC not cost-effective when the probability of successful TOLAC was
below 42%.

Limitations of this analysis should be noted. For feasibility and clarity, the maternal and
infant outcome probabilities were based on a hierarchy and therefore no more than one
complication could be experienced by an individual. However, the effect this would have on
the cost-effectiveness results would be de minimus at best since less than 0.03% and 2.5% of
the mothers and neonates, respectively, experienced more than one outcome. In addition,
this study did not include the potential long-term maternal outcomes of fecal and urinary
incontinence due to the fact that the marginal increase in these outcomes due to TOLAC is
not well known.1: 28-29 The 2003 AHRQ Evidence report specifically criticized Chung et al.
for including incontinence because no conclusive evidence linking the probability of
incontinence outcomes to delivery approach could be found.! Unfortunately, conclusive
evidence is still lacking and consequently they were not incorporated in the present model.

This analysis also excluded the important long term outcomes of placenta accreta and previa
in subsequent pregnancies. The determination of the exact cost-effectiveness over the life
course would require a separate more complex model taking into account uncertainties of
future reproduction. Nevertheless, including these data inputs would only make the cost
effectiveness of TOLAC greater. Additionally, the base case of this analysis did not include
women undergoing labor induction and instead was predicated on women in spontaneous
labor and included probabilities of success and rupture consistent with this type of labor.
The sensitivity analysis, however, allows insight into whether induction would be cost-
effective as well. The 2010 AHRQ evidence report estimated that the frequency of rupture
for those induced at any gestational age was approximately 1.5%.30 Even at this frequency,
the preferred strategy changes to an ERCD only when the probability of success was
approximately less than 47%. Most women induced, and particularly those with a favorable
cervix, would be expected to have a chance of success greater than that threshold.

In conclusion, using an analytic framework designed to minimize bias, we found that a trial
of labor after one previous low transverse cesarean is more cost-effective than an ERCD
under a wide range of circumstances. This conclusion is strengthened in particular for
women who undergo a spontaneous TOLAC with a high chance of success.
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AHRQ Agency for Healthcare Research and Quality

TOLAC Trial of labor after a previous cesarean

ERCD Elective repeat cesarean delivery

QALY Quality-adjusted life-years

TTN Transient tachypnea of the newborn

RDS Respiratory distress syndrome

HIE Hypoxic ischemic encephalopathy

CP Cerebral palsy

HCUPnet AHRQ’s Healthcare Cost and Utilization Project Nationwide Inpatient
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AMA American Medical Association
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QALY failed TOLAC
Probability successful TOLAC
Probability uterine rupture

Cost successful ERCD no complications

Cost successful TOLAC no complications [

0

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000
Incremental Cost Effectiveness Ratio ($1000)

Figure 1.

Tornado Diagram of Five Variables with Thresholds.
QALY, quality-adjusted life years; TOLAC, trial of labor after a previous cesarean; ERCD,

elective repeat cesarean delivery

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.

Page 12



Page 13

GILBERT et al.

ulogmau ay} 4o eaudAyoe) Juaisuely
‘NLL ‘awoupuAs ssaisip Alojesidsal ‘sqy ‘Ayredojeydasusa a1waydsi 91xodAy ‘J1H ‘ueasesad snoinaid e Jaije Joge] 40 [el) ‘O 0L ‘AIaAljap uealesad Jeadal aAnds)e ‘qOy3 ‘Jusdiad se pajussaid ereq

NIH-PA Author Manuscript

€0¢°'0—¢00°0 L€0°0 0ve'T-09€0 ¥2L'0 0€0'0¢-6ST'T ¢Sh9 L2y'0—¢IT0 922’0 BILBPIOY
966'0-99¢€'0 8¢9'0 orT'e-9eV'T [7An4 €€L'6-0 0 ¢S5'T-618'0 1817 N1l
T¥8'0—00€°0 LT9°0 L9/°1-855°0 9v0'T €€L°6-0 0 ¥08'0—L¢€0 8290 Say
¥50'S-T2¢S€ 0S¢’y ¢6¢'8-9¢v'S 8G/°9 059'9¥—-09/2'GT 0€0'62 189€-16G°C qTT'e sisdes
8¢1°0-0 0 evy'0-1v0°0 0800 090'9T-S9T°0 9¢ee 180°0-0 0 3JIH
8¢T'0-0 0 €y’ 0—¥00°0 080°0 090°9T-99T°0 9¢ee 8€T'0-T00°0 G200 yreeg
Ul
€¢0'¢-060'T 9187 €0T'6-6v1'9 955, 009'82-0€S'Y 006°CT 665¢-S0L'T T17°¢ snuswopus
99¢'0—€10°0 7200 L96°T-929°0 90¢'T €€L°6-0 0 S.T'T-T09°0 G480 uof1ed1dwod PUNoAn
8¢T'0-0 0 L96°T-929°0 90¢'T 009'8¢-0€S'Y 006¢CT 88¢°'0—050°0 92T0 Ainfur sanesado
8¢1°0-0 0 855'0-8¢0°0 1910 090'9T-S9T°0 9¢ee 687'0-8€T°0 1120 Awo198.4815AH
8¢T'0-0 0 8.¢°0—0 0 €€L°6-0 0 8€T'0-T00°0 G200 wstjoquisoquiody L
8¢T'0-0 0 812°0—0 0 €€L°6-0 0 8€T'0-T00°0 G200 yresdg
[eusareiN
abuey _ aulpseqd _ abuey _ aulpseq _ abuey _ aulpseg _ abuey aulpsed SaWooIN0
90/2=N el =N T€=N T86E =N
V101 [nJssacons ovi10l1 pojred ainidny auleIN aosy3
[3POA 8yp Ul sarewns3 Aijiqeqold
T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.



Page 14

ulogmau ayp Jo eaudAyae) Jusisues) ‘NI ¢ SWOIPUAS ssalisip
Aoyendsal ‘sqy ‘Ayredofeydaaus o1waydsi a1xodAy ‘J|H ‘ueasesad snoinsid e Jsiye Joge] JO [el) ‘D101 ‘AIaAljep uealessd Jeadal 8ANds)e ‘@Dy3 ‘a1geatjdde jou ‘e/u ‘(spuesnoyis) siejjop ul Aduaind

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.

GILBERT et al.

€10 60 €170 60 7'1-60 60 €1-G0 60 (owooyno as1anpe ou) |18
€62-L'€ €L €62-L€ €L 6'0E-6'€ LL €6¢-L€ €L BIWaPIOY
9ve-€Y L8 9YE-€Y L8 €986 16 9veE-€Y L8 NLL
6T0T-LCT T4 6'T0T-L2T §'Ge G'E0T-6'CT 6'GC 6T0T-LCT §'Ge say
Tre€y 98 ey 98 TrEEY 9'8 TrEEY 98 sisdas
G'€9T-7'0C 607 G'€9T-7'02 607 G'€9T-7'02 60V G'€9T-7'0C 607 3IH
9€SL'zcrve | 889 | 9esL'zevve | 889 | 9€sL'zTve | #6889 e/u B/u Asled |eigai1ad
0'000'T-0 FATAS 0'000'T-0 TS 0'000'T-0 TS 0'000'T-0 TS yreaq
Jueu|
12107 78 L'6T-9'9 TET 8'02-6'9 6€T 0'L1-1'S ran (owooyno as1anpe ou) |18
6'67-¢'9 52T 0'0.-8'8 Gt 0'€L-T6 z81 0'€9-6L LT snLIBWopUS
672’9 A 7'69-L'8 €L €206 781 €298 96T Uo1edl|dwod punopn
STr-€'6G 90T 979-8'L LST 9'69-7'8 7’91 9'G5-6'9 6T Ainlur annessdo
7'85-€"L 9vT 9'8/-8'6 9'6T §18-2°0T 7’02 GT.68 6T AwoyoaieisAH
€'€5-L'9 eeT §'€L-C6 8T §'9/.-9'6 T'6T 7'99-€'8 19°9T WS1|oqua0quIoIy L
0°000'T-0 THC 0°000'T-0 6.2 0°000'T-0 6.2 0°000'T-0 .2 yreaq
|euiaieN
abuey _ aulpsed _ abuey _ aulpseqd _ abuey _ aulpseqd _ abuey aulpsed S9W001IN0
oviormssoons | oviorpes | emdnyeuen | aoy3
ISPOIA 8y} ul se1ewnsy 1s0D
¢39l|qel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript



Page 15

GILBERT et al.

19 Buny) Jo4 Gz .m\GcmcmmE JaYJoue palIsap aABY 10U PINOM pue PINoMm eyl Awo1dalalsAy e yum uswom Jo uoiodoad ay3 wuasaidal 01 AjaA1oadsal 4G pue 946G 1e “Je 18 Bunyd pue ‘[e 18 SLeH Jo pua|g

'sisAfeue AJIARISUSS Ul palsal (T—GZ'0) 40 abues e yum ‘JIH Jo Asjed [e1qa1ad INOYIM Sjuejul |[e Jo} T Jo Ajj1In auljaseg

19°0-92°0 0 Asjed [e1ga1a9 104 abues Aujnnsig

§

%

105 a6e [1un (81"0—4T°0) TE'0 JO SANINNSIP “[€ 18 SLUEH WOJJ pue a|geL sy} ul sAep AINsIp pue A1jNsip ay) pawnsse ‘|

1

Mmm_:a_: pue @O¥3 usamiag Aempiw ““Je 18 BunyD wouy payejodenx3y
*

a]qearjdde jou ‘e/u ‘Ayredojeydasus o1waydst 21xodAY ‘JIH ‘uealesad snoinaid e Jalje J10ge] JO el ‘D 1OL ‘AJSAIISp UeaIesad Jeadal aAIld918 ‘QDY T steak-a41] paisnipe Aujenb ‘A V0O

NIH-PA Author Manuscript

pownssy | €8T'€z-8zLL | 016'0€ eu e/u e ghuesul

pswnssy | 106'0e-/8.°0¢ | ¥z8'0e | 08T-vT v 510 JIH

9z TT9'6T-96€°0T | O¥8¥T I 1\ w0 1sted [eigaiad

sz'e | vegseverze | sseve |osvt | 12 670 JAworasshy

£ voT'le-92T'lz | 09Tz | ev— L S0 OV10L InJsseoons

g 8vT'lz-ve6'92 | 68122 | 08141 12 A LOV10L palted

€ IvT'ie-626'92 | 8eT'zz | 08141 12 670 aimdni sunein

g 6vTL2vv6'92 | ovTiz | 08T-¥T 12 S0 aoy3

20Uo BRY abuey aulpseg | abuey | sulpseg | auipseg | swodinQ/ARAIRQA JOBPO N
ATVO skeq Annnsia _ Annrsia _

awoaINQ Jo A1anijaq Jo apolN Aq serewns3 ATvO pue Aunn

€9l|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.



Page 16

GILBERT et al.

awoJpuAs ssansip Alojelidsal ‘'s@y ‘Ayredoeydadsus o1wayast 91xodAy ‘JIH ‘AJaAljap uearesad Jeadal aAI918 ‘DY ‘uealesad snoinaid e Jaye Joge] JO [eLl ‘O 101

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

9¢¢ [401 eIWBPIOY
8¢S 6.9 sad
STTE LeeS sisdas
0 19 3IH
0 9 As|ed [eigaiad
14 19 yreaQ jueju
Jueju]
TT1¢ c6ve shuswopus
Lle 9L Aw0198181SAH
14 0 yiesp |eutarein
0 6., aumdnu suisIN
[eusale
000'00T €26'TE SaLIBAI|8p Uealess)
000'00T | 000°00T SaLBAIag
aou3 | ovioL

NIH-PA Author Manuscript

USWOAA 000'00T Jad $Sawo2nQ JuesU| pue [eulslen

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.



Page 17

GILBERT et al.

NIH-PA Author Manuscript

8/8'/T 0€0'ET 99%'0T AwoyoasalsAH
019'9T 29L'TT 86T'6 WS10qLUB0QWIOIY L
'L ¥95'2C 00002 Ureap [eularelN
800'T ov8'e zve 7ee'e aoy3
€808 TLE'9 900"y afaeyosip |[om [eusdleiN
Lov'eT G201 06€'8 shjawWopus
£0€'2T 16501 9zz's UOIB)UI PUNOAA
ST9'0T €06'8 8e5'9 Aanfur aanesado
S09'vT €68'2T 82501 AwoyoasalsAH
LEE'ET GZ9'TT 092'6 WS10QLUSOQUIOIY L
LL0'7e §9€'22 00002 Ueap [eulalelN
ey 082'1T 162 8902 V0L In§sseons
22Tl v.2'8 122'S abJeyasip [jam [eulareln
90G'LT 85971 509'6 shL1aWopus
Tve'LT v6v'eT Tvi'6 UOII93)ul PUNOAA
¥G9'ST 908'0T €61, Ainfur aaessdo
77961 96.'vT evLTT Awo1oa181sAH
9.€'8T 825'€T GL7'0T LS10QLUSOQUIOIY L
106'.2 €50'€2 00002 Ureap [eulalelN
800'T 0v8'e 82L T4 V0L pajred
G98'ET L10'6 796'S AupIgJowW J3yY10 ou [eulsleN
6v2'8T TOv'eT 8ve'0T siLlawWopus
G80'8T LETET ¥8T°0T UOIIR4UI PUNOA
L6€'9T 6YS'TT 96v'8 Aunfur annessdo
18€'02 6€5'ST 98'2T AwoyoasalsAH
6TT'6T .21 81C'TT WS10qLUB0QUIOIY L
106'L2 €50'€2 00002 Ureap [eusarel\
800'T ov8'e 8zL TANA aimdni sunisIn
ol | eabereo _ feu BTN _ rI101GNS _ esoyssuy | ueniiesgo _ redsoH _ SOW00INO [eU B N

sajew1is3 1500 [eUISIRIl UO |1elaq [BUONIPPY

TV 3lqeL

NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.



Page 18

GILBERT et al.

"Jnoy Jad 8T$ 1e Aep Jad sinoy g ‘sAep €

104 PapNoUI 81aMm S1500 JaAIBaIed pue Jnoy Jad 9T$ 18 38am Jad SINoY Of ‘SY88M g 104 papnjoul a1am 1500 Alunuioddo [eussiew ‘O OL [NISse00ns 104 “Inoy Jad gT$ 1e Aep Jad sinoy g ‘sAep / 1o} pspnjoul
aJaM 51500 JaAIBaIED 10} SEaJAUM IN0Y Jad QTS Je Yaan Jad SINY O Je SYaaM 9 10} PAPNIOUI 3JaM S1500 Auniioddo [eusalew S T1OL Pajte) ‘aimdni ‘aoY3 104 g AlaAnoadsal Iap|o pue sieak g saxas

1Ie 0} pue pjo sIeak € 01 GZ UaWwom 1oy sabelane Atefes pue afiem AjInoy ueipaw 6O0Z 8y} BUISN SONSIEIS J0geT JO Neaing 8yl Wo.y PaALIap aJam $1s09 Aluniioddo wnwredisod JaniBale) pue [eulsieiy

¢'SIEI10p 600Z 0Iu! patelsues pue A1aAlap Jo apow Ag “[e 1 BUNyD oLy PaUNeIqo 21aM SIS0D BISaLISAUY

0T96S DV 10L INJssadons ‘81965

JV10L pajied ‘81965 aimdny ‘0TS6ES 8pod 14D ady3 g7 S/eIlop 600Z 0} paisnipe sapoo ABojouIwIa] [2INPad0Id JUBLIND UOIRIO0SSY [BIPSIAl UBDLIBWY 0TOZ Y} WOJ) PaUIeIqo 818 SIS00 URIDLIBISIO

86T6$

10 1502 WISIOQUIB0qIoIY} YIM dD¥H3T Ue Ul Bunjnsal $Gg5$ Sem Ws1joquiaoquiosy) JO 1509 8yl PUe H768$ Sem @Dy Ue J0 1502 8y} ‘ajduiexa 104 "awo2Ino ay) Jo 109 ay1 snjd AIAIjap JO apow ay) 4o}
1509 8} JUasaldal SALOIINO [euldleW Sealaym AJBAIBP JO aPOW B} JO 1500 ay) sjussaidal abseyasip [[am [eulalew ‘20029 SIIIBWOPUS ‘€ /9 ‘U118 Ul pUNoMm ,G'G99 ‘Ainful aairesado :(spod ainpasoud)
6789 ‘AW0108181SAY ‘pi"T/9 ‘WSIOGUIBOQUIOIYY TZ'#S9 OV TO.L INJSSB0INS (19°099 'OV TOL Pajte) ‘TT°G99 ‘@1mdnl ‘7699 ‘ADY3 ‘$8p0d 6-ADI Nimcn_DoI W04} PaUIelqo BJaM S1S00 [e)IdsoH

($) stejjop ui Aouaund

9Ge'TT 80S'9 ¥v6'e abIeyasip [jam [eulare|n
ovL'ST 26801 875’ SnLIWOpUS
9.S'sT 82.'0T ¥9T'8 U0I198}ul PUNOAA
888'CT 0v0'6 9.¥'9 Ainfur annjessdo
poL | eators | puerw | rowrs | essysouy | weouesao | eadson | SOWOOINO feu BTe N

NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.



Page 19

GILBERT et al.

298 16 TLL abreyasIp [jom Jueyu
vee'L 16T'C €8T's BIWBPIOY
099'8 16T°C 6059 N1l
89v'Ge 1ST'C LTE'€C Say
165'8 7562 16S'S sisdag

11807 8T’y 6TL'9E JIH

vIv'c8 9/6'8 8EV'EL dd

T6T'2S 15T'C 000'0S yresp [ejeuosN
OVT10L [nyssedons

126 95T 1L ab1eyasIp [jam jueyu|
Gel'L 28S'e €8T's BIWBPIOY
T90'6 [4°°K4 6059 N1l

698'Ge 255 LTE'€C Say
166'8 7562 16S'S sisdag
11807 8T’y 6TL'9E JIH
vIv'c8 9/6'8 8EV'EL dd
T6T'2S 15T'C 000'0S yresp [ejeuosN
alnydni suugIN

G68 vetT 1L ab1eyasIp [jam Jueyu|
vee'L 16T'C €8T's BIWBPIOY
099'8 16T°C 6059 N1l

89¥'Ge 1ST'C LTE'€C Say
166'8 7562 16S'S sisdag
11807 8T’y 6TL'9E JIH
vIv'z8 9.6'8 gev'eL | (Auo Ov10L paltes) d
16T'2S 15T'C 000'0S yresp [ejeuosN

dod3/0ov10l pajted

el | ueniielped _ re1dsoH _ 3WO0INQ JUeU |

Sajewns3 1509 JUeJU| UO |1e1aq [eUONIpPY

¢V 9l|qeL

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.




Page 20

GILBERT et al.

“af.reyosip jendsoy ybnoayx

$1500 49 "Aj9Anoadsas sAep Tz pue 6 ‘9 4o 861900 UeIdLIRIpad B 3ABY 0} PALLNSSE 318M dD Pue J|H ‘Uooaul ‘AIAIBP JO SBPOU |[B 104 "D TOL [NJSSa0aNSs 10y SAep Z [euonIppe Ue pue elwapioe ‘N1 1

‘SAY SaW02IN0 U} 10} pappe sem Aep [euonippe ue ‘O 101 pajie) ‘ainmdni ‘¥ 104 "DV TOL [NISSa0aNs 1oy sAep Z ‘OV10.L pajies pue aO¥3 1o sAep € ‘ainidnl o) sAep 7 se ased-aseq ay} ul paubisse
sem afielanod ueloLelpad ‘AlIpIgiow JUBLUL 19UI0 OU 0] ‘69766 ‘89766 ‘99166 ‘09166 ‘SIej|op 6002 01 paisnipe gTS3P09 1dO 0TOZ pue AnsiBay uearesa) ay) Woiy Aeis Jo y1Bus| U paseq SIS0 UrIoLIeIpad

(94Q) S6. 113M Juegul 19°0L2 ‘NLL ‘692 ‘SAY ‘T'TLL ‘UONIBHUI 12°89/ ‘TIH S3P02 6-ADI ' 7¥UdNOH WO} paureIqo 818M S)S00 [endsoH

ulogmau
ay1 Jo eaudAyoe) Juaisues ‘N1 1 ‘BwolpuAs ssaisip Alojelidsal ‘s@y ‘Auyredojeydadus o1wiayast a1xodAy ‘JIH ‘Asjed e4galad ‘dD ‘ueasesad snoinaid e Jaije Joge] 40 [el) ‘Ow10L ($) Srejjop ul Aouain)

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Perinatol. Author manuscript; available in PMC 2014 June 09.



