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statewide initiative to reduce inappropriate
cheduled births at 360/7–386/7 weeks’ gestation

he Ohio Perinatal Quality Collaborative Writing Committee
R
w
(
t
.

C
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BJECTIVE: We sought to reduce scheduled births between 360/7-
86/7 weeks that lack appropriate medical indication.

TUDY DESIGN: Twenty Ohio maternity hospitals collected baseline data
or 60 days and then selected locally appropriate Institute for Healthcare Im-
rovement Breakthrough Series interventions to reduce the incidence of
cheduled births. Deidentified birth data were analyzed centrally. Rates of
cheduled births without a documented indication, birth certificate data,

nd implementation issues were shared regularly among sites. K

eeks’ gestation. Am J Obstet Gynecol 2010;202:243.e1-8.
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ESULTS: The rate of scheduled births between 360/7-386/7 weeks
ithout a documented medical indication declined from 25% to �5%

P � .05) in participating hospitals. Birth certificate data showed induc-
ions without an indication declined from a mean of 13% to 8% (P �
0027). Dating criteria were documented in 99% of charts.

ONCLUSION: A statewide quality collaborative was associated with
ewer scheduled births lacking a documented medical indication.
ey words: collaborative, quality improvement, scheduled birth
ite this article as: The Ohio Perinatal Quality Collaborative Writing Committee. A statewide initiative to reduce inappropriate scheduled births at 360/7–386/7
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cheduled induction of labor or cesar-
ean birth is recognized by the Amer-

can College of Obstetricians and Gyne-
ologists (ACOG) as appropriate only
hen justified by medical or obstetric

omplications.1 Some indications for
cheduled birth require prompt delivery
egardless of gestational age for maternal

resented orally at the 30th Annual Meeting of
he Society for Maternal-Fetal Medicine,
hicago, IL, Feb. 1-6, 2010. The racing flag

ogo above indicates that this article was
ushed to press for the benefit of the scientific
ommunity.
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nd/or fetal safety (eg, severe preeclamp-
ia), while others are scheduled to reduce
he likelihood of complications (eg, ma-
ernal anticoagulant thromboprophy-
axis) or because of a fetal anomaly ex-
ected to need immediate intervention
fter delivery. Because infants born �39
eeks’ gestation more often require neo-
atal intensive care unit (NICU) admis-
ion and have increased rates of neonatal
nd infant morbidity and mortality,2-5

COG recognizes social or soft indica-
ions (eg, a history of fast labor, long dis-
ance to the hospital, maternal psycho-
ocial discomfort) as appropriate only
hen the gestational age has been firmly

stablished as �39 weeks, and the
other has been thoroughly informed

bout the risks and alternatives to sched-
led birth.1 Births for nonmedical rea-
ons such as the convenience of the pa-
ient, her family, and/or her caregivers
hould be scheduled only �390/7th weeks
ecause maternal and infant morbidity
nd mortality are significantly lower
han at 36-38 weeks of pregnancy.6

Birth certificate data provide uncer-
ain estimates of the frequency and indi-
ations for scheduled births �39 weeks,7

ut the frequency of scheduled births
etween 360/7th-386/7th weeks increased
1990-2006.8 The n

MARCH 2010 Americ
hio Perinatal Quality Collaborative
OPQC) is a consortium of Ohio perina-
al clinicians, hospitals, and policy mak-
rs founded in 2007 to pursue a mission
f using collaborative improvement sci-
nce methods to reduce preterm births
nd improve outcomes of preterm new-
orns in Ohio as rapidly as possible.9

PQC was funded in part by the Ohio
epartment of Jobs and Family Services

o develop a statewide collaborative net-
ork of perinatal care sites aided by a

entral staff with expertise in quality im-
rovement, data management, perinatal
ital statistics, neonatology, and mater-
al fetal medicine. OPQC was charged to
stablish an ongoing statewide quality
ollaborative that would promote rapid
doption of care strategies known to re-
uce perinatal and infant morbidity and
ortality in Ohio, and be reflected in

tate vital statistics. The growing number
f NICU admissions of infants born at
6-38 weeks prompted selection of this
opic by OPQC obstetric participants.

ATERIALS AND METHODS
he OPQC
wenty maternity and neonatal care
ospitals in the 6 major metropolitan ar-
as of Ohio accounting for 47% of all
hio births agreed to share patient-level
ata from limited datasets that contain

o identifiers other than month and hos-

an Journal of Obstetrics & Gynecology 243.e1
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ital of birth. Participating sites signed
ata-sharing agreements with OPQC
hat specified common confidentiality
nd privacy principles. OPQC and mem-
er sites all obtained institutional review
oard approval to share the results of
eidentified data housed in a central
erinatal quality improvement database
t Cincinnati Children’s Hospital Medi-
al Center, Cincinnati, OH. Encrypted
ata are transferred electronically to
PQC via a secure, password-protected,
orld Wide Web-based extranet. The
ealth Insurance Portability and Ac-

ountability Act–specified, limited data
et procedures are used for all OPQC im-
rovement projects.
The initial project was chosen based

n the following weighted criteria: doc-
mented geographic variation in popu-

ation-based Ohio outcomes, available
igh-quality evidence, feasible interven-
ions, demonstrated change by others
sing improvement methods, popula-

ion impact (defined as the proportion of
irths affected and significant associated
orbidity), and enthusiasm from clini-

ians. Topics considered included opti-
al use of antenatal corticosteroids, ap-

ropriate hospital for delivery of very
ow birthweight infants, and reduction
f scheduled deliveries without apparent
edical or obstetric indication at 36-38

TABLE 1
Recommended practices
● Promotion of ultrasound confirmation of ges

X All prenatal care providers and clinics
X Hospital personnel
X Pregnant women

● Promotion and adoption of American Colleg
Birth Criteria
X Excellent dating criteria (set or confirmed
X Scheduled birth for social or soft indicati
X Adoption of a Scheduled Birth Form

� Dating criteria optimal (confirmed or s
others)

� Specific indication for scheduled birth
� Documented discussion of risks and b

● Improved obstetric-pediatric communicatio
X Chart documentation of clear patient han
X Statistics reported monthly to physicians

● Culture of safety
X Discussion at department and quality me

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

Ohio Perinatal Quality Collaborative Writing Committee
births. Am J Obstet Gynecol 2010.
eeks gestational age. Reduction of in- a

43.e2 American Journal of Obstetrics & Gynecolo
ppropriate scheduled births at 36-38
eeks was chosen because of the large
umber of affected pregnancies, the ex-

stence of a clear practice benchmark
ACOG practice bulletin no. 101), and
trong enthusiasm from clinicians. The
roject goal was a 60% reduction in the
ate of scheduled births that lacked doc-
mentation of an appropriate indication

or the aggregate of all sites within 1 year.
Sites were asked to create an improve-
ent team that included at least 1 nurse,

ata manager, and physician. Teams
greed to participate in monthly tele-
hone calls and 3 face-to-face learning
essions. The OPQC Scheduled Birth
nitiative was formally introduced at
ach site in September 2008 after the first
earning session, where obstetric teams

et for 2 days to learn about the ratio-
ale for the project and the Institute for
ealthcare Improvement Breakthrough

eries techniques of introducing and
ustaining health improvement projects
http://www.ihi.org/ihi).

The key drivers, including a list of in-
erventions that might enable achieving
he goal, were developed by OPQC
roject Team faculty. These included
romotion of optimal determination of
estational age with ultrasound; use of
COG criteria for the indication and

iming of scheduled births; increased

ional age �20 wks among:

Obstetricians and Gynecologists Scheduled

ultrasound �20 wks’ gestation)
only �39 wks by excellent dating criteria

y �20-wk ultrasound) or not optimal (all

fits of scheduled birth

ffs
rses, and administrators

gs
..................................................................................................................

tatewide initiative to reduce inappropriate scheduled
wareness among pregnant women, r

gy MARCH 2010
urses, and physicians of the risks and
enefits of births between 36-38 weeks;

mproved communication between ob-
tetricians and pediatricians; and inclu-
ion of scheduled births as part of an
verall culture of safety. Practices rec-
mmended to facilitate these steps are
hown in Table 1.

Each site selected interventions based
n the key drivers and modified them as
ppropriate for local use. Sites were en-
ouraged to adopt as many of these in-
erventions in whatever order they
eemed appropriate to their site, to ac-
omplish the goal of a 60% reduction in
cheduled births that lacked documenta-
ion of a medical or obstetric indication.

A scheduled birth was defined as one
n which induction of labor or cesarean
irth was scheduled in advance. This def-

nition thus included women admitted
o the hospital specifically for delivery,
nd women already hospitalized whose
irth was scheduled prior to the day of
elivery.
Data were collected on a standard
PQC Scheduled Birth Data Form (Ap-
endix 1), deidentified, and then re-
orted electronically to OPQC by a data
bstractor/coder at each site who re-
iewed inpatient and outpatient medical
ecords and hospital data to determine
he number of scheduled births each

onth between 360/7 weeks and 386/7

eeks. The OPQC Scheduled Birth Data
orm listed most standard indications
or scheduled birth (eg, maternal diabe-
es, hypertension, fetal growth restric-
ion or anomalies). The initial form
acked specificity and proved incom-
lete, so that coders too often entered

ree text instead of checking a listed indi-
ation (eg, maternal prophylactic anti-
oagulation was not listed as a reason for
cheduled birth). A modified version of
he form that included a more compre-
ensive list of potential indications for
cheduled birth was introduced in July
009. The revised form generates far
ewer “other” or free text entries, and in-
ludes medical conditions such as sei-
ure disorder, substance abuse, and ad-
anced maternal age, that were entered
n free text on the initial version of the
orm. We wanted to monitor the actual
tat

e of

by
ons

et b

ene
n
d-o
, nu

etin
.........

. A s
easons listed by physicians as the ratio-

http://www.ihi.org/ihi
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ale for scheduling a birth. Notably,
COG does not offer a proscriptive list
f appropriate vs inappropriate reasons.
he responsibility to assess the appropri-
teness of the listed indications re-
ained with the local quality assurance

ommittees. For example, maternal sei-
ure disorder is a condition that does not
andate a scheduled birth, yet some
omen might benefit from it. Epilepsy is
disorder that may be exacerbated by

isturbed sleep or increased stress, and
nticonvulsant medications may com-
licate administration of labor analgesia
nd anesthesia. Charts that listed the in-
ication as elective, or that lacked any
ocumentation of a reason for scheduled
irth were coded as lacking a medical or
bstetric indication for scheduled birth.
OPQC staff generated monthly aggre-

ate and site-specific reports in which
utcomes and process measures (Table
) were tracked for each site and the ag-
regate of all sites. Each site received its
wn data and the aggregate report each
onth, and could share some or all of

heir data with other sites if they wished
uring monthly conference calls, peri-
dic webinars, and the second and third

earning sessions.
In addition to OPQC-generated data,

articipants were also able to review
irth certificate data from their sites and

n aggregate, collected by Ohio Depart-
ent of Health vital statistics staff and

eported to OPQC within 6 weeks of col-
ection. Ohio birth certificate statistics

TABLE 2
Outcomes and process measures
● Percent of scheduled deliveries 360/7-386/7

indication documented
● Number of scheduled deliveries 360/7-386/7

documented
● Percent of scheduled deliveries in which th

the mother of the risks and benefits of sche
● Percent of scheduled births in which the m

recorded
● Percent in which the method used to estab

wks’ gestation) that set or confirmed gesta
● Percent of infants of scheduled deliveries 3

indication documented who went to a neon
care nursery within 2 h of birth

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

Ohio Perinatal Quality Collaborative Writing Committee
births. Am J Obstet Gynecol 2010.
nclude documentation of scheduled in- b
uctions of labor performed only for in-
ants who have a birthweight �10th per-
entile, and who are born to mothers
ho do not have pregestational or gesta-

ional diabetes, gestational or pregesta-
ional hypertension, eclampsia or pre-
clampsia, premature rupture of the
embranes, poor pregnancy outcomes,

ugmentation of labor, chorioamnioni-
is, or any one of numerous birth defects
anging from neural tube defects to hy-
ospadias. Inductions of labor per-

ormed for placental abruption or pla-
enta previa are not excluded. Scheduled
esarean births are not tracked by the
hio birth certificate records. Thus this
easure differs substantially from the

nformation collected by OPQC, and is
ubject to the usual limitations of birth
ertificate data.7 Nevertheless, as a met-
ic in place since 2006, the Ohio birth
ertificate data provided an independent
easure of some of the targeted births

hat might be expected to decrease if our
ntervention were successful.

tatistical analysis
ecause the project has an interrupted

ime series design, we used statistical
rocess control methodology to detect
hange in processes of care and out-
omes in birth certificate data.10-13 We
sed a proportion chart to assess changes

n proportion of the number of sched-
led deliveries over time. The period of
ecember 2007 through August 2008
as used as a preintervention reference

s with and without medical or obstetric

s without medical or obstetric indication

edical record documented a discussion with
ed births
d used to establish the due date was

the due date was optimal (ultrasound �20
al age
-386/7 wks without medical or obstetric
intensive care unit, special or intermediate

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

tatewide initiative to reduce inappropriate scheduled
aseline to calculate a center line (mean i

MARCH 2010 Americ
r median) and control limits. Once
aseline data are displayed, data values
re added monthly and monitored for
vidence of significant change using
tandard statistical process control rules.
hese rules predict that, if the system of
are does not change significantly, sub-
equent data values added after estab-
ishing a baseline will vary randomly
round the center line and within the
ontrol limits. In contrast, significant
hanges in the system of care will pro-
uce nonrandom patterns characterized
y the standard statistical process con-
rol rules. For example, a run of �8 con-
ecutive values below the center line or a
oint outside one of the control limits
ould be identified as a significant

hange. We did not do any random sam-
ling or random allocation for these
ata, so �2 and other enumerative statis-
ical methods are not appropriate.

We applied �2 analysis to assess the
roportion of births between 36-38
eeks vs �39 weeks as the project pro-
ressed, using September 2008 as the
tarting point of the postintervention
eriod.

ESULTS

cheduled births were tracked at each
ite in July and August 2008. The initia-
ive was introduced in September 2008
fter the first learning session. There
ere 18,384 births between 360/7 weeks

nd 386/7 weeks of gestation at the 20
articipating hospitals in the 14-month
eriod between July 1, 2008, and Aug. 31,
009. (See Appendix 2 for list of hospi-
als.) Of these, 4780 (26%) were sched-
led births, and 13,604 (74%) were
nscheduled.
The rate of scheduled births in mem-

er hospitals between 360/7-386/7 weeks
hat lacked documentation of a medical
r obstetric indication declined from
5% in July 2008 to �5% in August 2009
P � .05) (Figure 1). The reported num-
er of scheduled births lacking docu-
entation of a medical or obstetric indi-

ation declined from a high of 69 births
n October 2008 to 6 in August 2009
shown in the numerators in parentheses
wk

wk

e m
dul

etho

lish
tion
60/7

atal

.........

. A s
n the legend of Figure 1).

an Journal of Obstetrics & Gynecology 243.e3
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Rates of the primary outcome de-
reased across all sites. The range nar-
owed from 0-45% in July and August
008, to 0-8% in August 2009.
Because the decreased rate could have

ccurred in whole or in part by changes

FIGURE 1
Aggregate report

ercent of scheduled deliveries at 360/7-386/7 w
ented.
hio Perinatal Quality Collaborative Writing Committee. A
m J Obstet Gynecol 2010.

FIGURE 2
Percent of births at 36-38 weeks in
without medical or obstetric indica

rrow indicates OPQC startup; dotted line indic
ndicates the mean rate; - - - - - line indicates c

hio Perinatal Quality Collaborative Writing Committee. A
m J Obstet Gynecol 2010.
43.e4 American Journal of Obstetrics & Gynecolo
n documentation, we also used Ohio
epartment of Vital Statistics records to
onitor the rate of inductions of labor

etween 36-38 weeks that lack a medical
ndication on the birth certificate. The
ate beginning in January 2006 through

s without medical or obstetric indication docu-

wide initiative to reduce inappropriate scheduled births.

ced
n

 (arrow indicates OPQC startup) 
s aggregate rate of participants; ______ line
ol limits of the rate.
wide initiative to reduce inappropriate scheduled births.
w

gy MARCH 2010
ugust 2009 (Figure 2) for all OPQC
ember sites declined after the intro-

uction of the OPQC project from a 12-
onth mean of 13% to 8% (P � .0027).
he solid line indicates the mean and the
otted line the control limits for the pre-
eding 8 months.

We further reasoned that a true de-
line in scheduled births between 36-38
eeks should induce a corresponding

ise in births between 39-41 weeks at
PQC member hospitals. Ohio Depart-
ent of Vital Statistics data shown in

igure 3 suggest that this did in fact oc-
ur. The proportion of births at 36-38
eeks recorded on birth certificates at
ember hospitals fell from 0.3329 be-

ore intervention (January 2006-August
008) to 0.3076 postintervention (Sep-
ember 2008-July 2009). The proportion
t 39-41 weeks increased from 0.5637-
.5917. The �2 probabilities for 36-38
nd 39-41 weeks are both �0.0001.
hese changes suggest that approxi-
ately 1000 births were moved from

6-38 to �390/7 weeks during the 12-
onth intervention period described in

his report.
Finally, we tracked the percent of in-

ants born after scheduled births be-
ween 36-38 weeks without a medical in-
ication who were admitted to a NICU
r special care nursery within 2 hours of
irth. The monthly rate ranged between
and 5.7% for the first 6 months of the
roject and has remained at 0% since
arch 2009. However, NICU admis-

ions for infants born at 36-38 weeks are
ften preceded by a period of observa-
ion in the transitional or well baby nurs-
ry that exceeds 2 hours, so this metric
as been abandoned by OPQC. We are
urrently working with Ohio Vital Statis-
ics and payers to develop a system of
racking overall and gestational age-
pecific NICU days in participating
ospitals.
Use of process measures increased as

he project progressed. The percent of
cheduled births in which the method
sed to establish the due date was re-
orded increased from 91.2% (335/367)
uring the observation period (July and
ugust 2008) to 98.0% (947/966) in Au-
ust and September 2009. The percent in
eek

state
du
tio

ate
ontr
state
hich the documented dating method
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as optimal (confirmed or set by an ul-
rasound �20 weeks) increased from
3.8% (271/367) in July and August 2008
o 85.2% (823/966) in August and Sep-
ember 2009. The percent of scheduled
eliveries with documentation in the
edical record that the risks and benefits

f scheduled delivery at 36.0-38.6 weeks
ere discussed with the mother in-

reased from 13.6% (50/367) in July and
ugust 2008 to 26.0% (251/966) in Au-
ust and September 2009.

OMMENT
eonatal and infant morbidity is in-

reased when birth is scheduled �39
eeks’ gestation in women with other-
ise uncomplicated pregnancies.2,3 Our
ata support the conclusion that the
PQC obstetric quality improvement
roject was responsible for a significant
ecrease in the number and rate of
cheduled near-term births that lack

edical or obstetric indications at par-
icipating sites between July 2008 and
ugust 2009. We present evidence that

ewer births were scheduled electively
39 weeks’ gestation but a large portion

f the decline should also be attributed to
mproved documentation of the reasons
or scheduled birth. Among the reasons
or scheduled birth listed on the OPQC
ata form (Appendix 1) are some that
equire prompt delivery regardless of
estational age (eg, preeclampsia, abrup-
ion, or fetal growth restriction). How-
ver, many are conditions for which a
cheduled birth is preferable to an un-
cheduled birth, but that do not require
he birth to occur �39 weeks (eg, mal-
resentation, maternal anticoagulant
rophylaxis, and the most common,
rior cesarean birth). In the future, we
ill examine and report the indications

or scheduled birth by gestational age.
hese data will allow OPQC sites to as-

ess the appropriateness of the gesta-
ional age selected for each indication.

Similarly successful improvement
rograms targeting the same endpoints
ave been reported by Oshiro et al4 in an

ntegrated health care system in Utah,
nd by Fisch et al14 in a single hospital.
nsurance companies have developed

imilar programs that have a financial c
uthority that our project does not en-
oy. In contrast, OPQC is a new, state-
ide voluntary quality collaborative of
aternity hospitals in which partici-

ants support the costs of gathering and
ntering their data into the OPQC

orld Wide Web site. Participating sites
ad variable but limited prior experience
ith obstetric quality improvement
rojects in general, and with projects re-

ated to scheduled births specifically. It is
mportant to emphasize that OPQC is a
oluntary organization that receives and
nalyzes data but has no regulatory func-
ion. OPQC provides a forum for collab-
rative discussion of aggregate and local
ata to member hospitals for their use to

earn to advance quality together. OPQC
as no authority to audit or verify the
ccuracy of the data reported to its secure
entral data repository, or to reprimand
ndividual hospitals or physicians. Those
unctions are reserved to each hospital.

We believe our initiative was assisted
y the prompt dissemination of data col-

ected by OPQC data personnel and by
he active cooperation of the Ohio De-
artment of Vital Statistics to provide
irth certificate data within 6 weeks of
elivery. Our initiative followed national

FIGURE 3
Gestational age distribution of birth
Collaborative member hospitals, by
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he proportion of births at 36-38 weeks fell from
o 0.3076 postintervention. The proportion at 39
2 probabilities for 36-38 and 39-plus are both
eeks and 2% increase in births 390/7 to 416/7 w
eeks.
hio Perinatal Quality Collaborative Writing Committee. A
m J Obstet Gynecol 2010.
onferences on preterm birth sponsored d

MARCH 2010 Americ
y the Surgeon General15 and the Na-
ional Institute of Child Health and Hu-

an Development,16 and publication of
tudies by Tita et al2 and Clark et al3 that
rew attention to the issue of scheduled
irths. The Ohio chapters of the ACOG
nd the March of Dimes endorsed our
roject, and provided educational mate-
ials for professionals, pregnant women,
nd the general public. The updated
COG Practice Bulletin on induction of

abor issued in August 20091 will likely
romote future acceptance of the goals
f this initiative.
Review of the process measures imple-
ented suggests that tracking the indica-

ions for scheduled births and applying
xisting ACOG criteria for determina-
ion of gestational age and indications
or scheduled birth are the primary rea-
ons for the improvement we observed.
mproved communication with the

other about the risks and reasons for
cheduled birth �39 weeks also in-
reased, but was documented in only
6% of charts. Our goal to make sched-
led birth part of a culture of safety is
ifficult to measure. Variation in the
urrent improved rates of scheduled
irth that lack documented medical in-

at Ohio Perinatal Quality
onth
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s weeks increased from 0.5637 to 0.5917. The
0.0001. 2% decrease in births 360/7 to 386/7

s. Approximately 1000 births moved to �390/7

wide initiative to reduce inappropriate scheduled births.
s
m

ar-
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A
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eks)

0.3
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�
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ication suggests that this culture may
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ave been established at some but not all
articipating sites.
Obstacles to successful dissemination

f this approach to reduction of perina-
al and infant morbidity and mortality
emain. The improvements described in
his report are not certain to be main-
ained without continued efforts by pro-
essional and administrative staff at par-
icipating hospitals to adopt the key steps
s routine hospital policies. Dissemina-
ion to all Ohio maternity hospitals is
lanned but at present lacks a funding
ource. The infrastructure developed by
PQC is not complex–staff and systems

o manage and analyze data, utilize im-
rovement science methods to provide
ngoing focus and support, and com-
unication among teams and with state

gency partners– but financial support
or infrastructure remains a significant
mpediment to expanding to other top-
cs. Until cost incentives are demon-
trated in such work, it may be seen as a
pecial project rather than as a mecha-
ism to maintain quality care. f
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