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Labor Management Evidence Update
Potential to Minimize Risk of Cesarean Birth in Healthy Women

Kathleen Rice Simpson, PhD, RNC, CNS-BC, FAAN

ABSTRACT
New evidence regarding normal parameters of labor
progress for healthy women has the potential to minimize
risk of cesarean birth and thereby enhance current and
future maternal well-being if clinicians apply the research
findings to obstetric practice. The economic and reproduc-
tive health consequences of the increasing cesarean birth
rate in the United States are considerable; therefore, action
on this issue by all stakeholders is necessary. Review and
integration of the recent recommendations for labor man-
agement from experts convened by the Eunice Kennedy
Shriver National Institute of Child Health and Human De-
velopment, the American College of Obstetricians and
Gynecologists, and the Society for Maternal-Fetal Medicine
are required to make maternity care in the United States as
safe as possible.
Key Words: category II fetal heart rate tracings, cesarean
birth, labor management, maternal morbidity, safe mater-
nity care

O
ver the past decade, a number of studies have
been published offering evidence that expec-
tations of normal labor progress for healthy

women need to be modified to be consistent with char-
acteristics of the contemporary obstetric population and
routine labor interventions. Childbearing women cur-
rently are older, heavier, and have more comorbidities
than those in the past.1–3 Elective induction of labor
and epidural anesthesia for labor pain relief are com-
mon practices. Normal labor takes longer now than it
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did 50 years ago, in part because of these factors.1–3

Incorporating the recent evidence regarding expecta-
tions of normal labor progress into clinical practice has
the potential to enhance the safety of maternity care in
the United States; however, uptake and adoption have
been slow. Recent support and encouragement of pro-
fessional organizations such as the American College of
Obstetricians and Gynecologists (ACOG) and the Soci-
ety for Maternal-Fetal Medicine (SMFM) through their
cosponsorship of a meeting of experts at the Eunice
Kennedy Shriver National Institute of Child Health and
Human Development (NICHD) on this issue4 may serve
to accelerate change. This change needs to occur now
and be sustained to avoid realizing predictions of ex-
perts that by 2020, if primary and repeat cesarean birth
rates continue to rise as they have in recent years, the
cesarean birth rate will be more than 56% and there
will be a related considerable rise in placenta previas,
placenta accretas, and maternal deaths.5 The purpose
of this article was to discuss the implications of the rise
in cesarean births in the United States, review the most
recent evidence regarding labor progress for healthy
women, and encourage adoption of recommendations
for preventing the first cesarean birth recently offered
by national experts.4 Knowledgeable maternity care
providers who are open to evidence-based changes can
lead the way in promoting the safest care possible for
childbearing women and their babies during the labor
and birth process.

SIGNIFICANCE: CURRENT ISSUES RELATED
TO CESAREAN BIRTH IN THE UNITED STATES

Incidence

Since 1965, the cesarean birth rate in the United States
has increased by approximately 630%, from 4.5 per
100 births to 32.8 per 100 births6–8 (see Figure 1). How-
ever, the increase has not been linear. From 1965 to
1985, the cesarean birth rate increased more than 400%,
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Figure 1. Cesarean birth rate in the United States from
1965 to 2010. Compiled from data presented in references
Osterman and Martin,7 Taffel et al,8 MacDorman et al,9

Placek and Taffel,10 and Zahniser et al.11

then was relatively stable in the 20% range from 1985
to 2000, but has since increased approximately 43%
since 2000.6,7 It is now the most common surgical pro-
cedure performed in the United States.12,13 These rates
represent many women. In 2012, with a 32.8 cesarean
birth rate, of the 3 952 936 births in the United States,
1 296 563 were via cesarean delivery.6 Admittedly, there
is no consensus among most experts on the ideal ce-
sarean birth rate; however, in my opinion, 1 of 3 women
having a cesarean birth is high. The National Priorities
Partnership Maternity Action Task Force convened by
the National Quality Forum suggested a 15% cesarean
birth rate for healthy, low-risk women (nulliparous and
at term with a singleton fetus in a vertex presentation)
as an aspirational goal, acknowledging there is much
work to be done to make this a reality.14 A goal of
minimizing unnecessary cesarean births without desig-
nating a precise “ideal” or “appropriate” rate may be a
better option and something most clinicians can agree
to support.

The lack of agreement about the ideal cesarean birth
rate should not be a barrier to adopting evidence-based
clinical practices that may avoid unnecessary cesarean
births. Overuse of any surgical procedure is not in the
best interest of patients specifically and the healthcare
system in general.14,15

Variations in practice

While cesarean birth is at times medically necessary, in
some cases, nonclinical variables such as the practice
environment and individual provider preferences are
contributing factors.15 There is evidence that more sub-
jective indications such as “nonreassuring” fetal status
and arrest of dilation can be larger contributing factors
to primary cesarean birth than more objective indica-
tions such as malpresentation and maternal-fetal and
obstetric conditions.16 These subjective indications may
vary on the basis of providers. There are also signifi-

cant differences among states, with the lowest rates of
cesarean birth in Alaska, Idaho, New Mexico, and Utah
and the highest rates in Florida, Louisiana, Mississippi,
New Jersey, and West Virginia.17 It would be helpful to
know what factors are contributing to the differences
between these high- and low-rate states, especially if
the variance was found to be attributable to something
that could be modified. For example, potential research
questions include (a) what can be learned about clin-
ical practice and the patient populations of the states
with the lower rates of cesarean birth, and (b) could
what is learned be applied in other states? Differences
in practice among providers and clinical sites is associ-
ated with a 10-fold variation in cesarean birth rates in
US hospitals, from a low of 7.1% to a high of 69.9%; for
women with low-risk pregnancies, cesarean birth rates
vary 15-fold, from 2.4% to 36.5%.15 These differences in
rates among regions, states, and individual providers of-
fer significant opportunity for research to explore con-
tributing and causative factors to cesarean birth in the
United States.

Financial implications

It is likely that these major differences in practice are
one of the reasons for the costly overuse of cesarean
births in many US hospitals.15 From 1997 to 2009, yearly
costs of cesarean births in the United States increased
from $3.7 billion to $7.4 billion, representing a 5.9% an-
nual growth in costs.18 From 1997 to 2009, hospital stays
per 1000 women for cesarean births increased from 3.4
to 5.2 days, making cesarean births one of the top-
8 principal diagnoses with a rapidly increasing length
of stay.18 Generally, cesarean birth is twice as costly
to commercial insurance payers and Medicaid as vagi-
nal birth, although there is also a significant difference
in reimbursement to hospitals and providers between
these 2 major payers.19 For both vaginal and cesarean
births, commercial insurance company reimbursement
is approximately 100% more than Medicaid.19 For ex-
ample, in 2010, commercial insurance companies paid
an average of $27 866 and Medicaid paid an average of
$13 590 for cesarean birth as compared with $18 329 and
$9131, respectively, for vaginal birth.19 These payments
include reimbursements to hospitals, maternity care
providers, anesthesia providers, and radiology/imaging,
pharmacy, and laboratory services; however, they are
heavily concentrated on the intrapartum hospital stay.19

Similar data were available for commercial insurance
company payments in 2004. Of note, the 2010 com-
mercial insurance reimbursement payments were 50%
higher than those in 2004, although that represents only
a 6-year time frame.19 Data for Medicaid reimbursement
payments with this level of detail are not available for
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2004 to provide a parallel comparison19; however, these
payments have also increased significantly.

Maternal morbidity and mortality risks

The costs of cesarean births are not solely economic;
patient morbidity also is significant. When compared
with vaginal birth, women having cesarean birth are
at an increased risk for a variety of complications in-
cluding a longer hospital stay, more pain and fatigue,
a slower return to normal activities, delayed breast-
feeding and breast-feeding problems, anesthesia com-
plications, postpartum hemorrhage, wound infections,
deep vein thrombosis, and maternal death.20–22 These
risks are exacerbated with subsequent cesarean births
due in part to more placental abnormalities and surgi-
cal challenges.5,23 They include cesarean hysterectomy,
blood transfusions, adhesions, surgical injuries, infec-
tion, wound complications, bowel injury and obstruc-
tion, and delayed interval from incision to birth.23–29

There is a dose-response relationship between the num-
ber of cesarean births and maternal morbidity; the more
cesarean births, the greater the risk of morbidity, espe-
cially for women with 3 or more cesarean births.26,30

As the availability of hospitals and providers will-
ing to support care for women having a trial of labor
after a previous cesarean birth has declined, approx-
imately 90% of women who have primary cesarean
birth will have a subsequent cesarean birth in their next
pregnancy.31 A major implication of the rising primary
cesarean birth rate is therefore the resultant rise in re-
peat cesarean births with all of their associated maternal
morbidity and risk of mortality.5 Efforts to understand
why so many low-risk women are having primary ce-
sarean births are critical to minimize maternal health
risks now and in the future.

EVIDENCE ON LABOR PROGRESS OF
CONTEMPORARY HEALTHY WOMEN

Changes in clinical practice and the obstetric

population

For the last several decades, the Friedman32,33 labor
curve has served as the clinicians’ guide to assessing
adequacy of labor progress. Clinical judgments and
decision making regarding important issues such as
the likelihood of vaginal birth were often based on
whether a graphic representation of a woman’s cer-
vical dilation over time was consistent with expecta-
tions based on the Friedman curve. Friedman32,33 made
substantial contributions to what is known about the
progress of labor; however, there have been many
changes in clinical practice since his original data were

published. In a study comparing women in sponta-
neous labor, with a single vertex baby, who labored
approximately 50 years ago (sample of 54 390 births
in 12 hospitals from 1959 to 1965; Collaborative Peri-
natal Project) with more contemporary women, also
in spontaneous labor with a single vertex baby (sam-
ple of 228 668 births in 19 hospitals from 2002 to
2008; Consortium on Safe Labor [CSL]), contemporary
women were older (26.8 vs 24.1 years) and heav-
ier (body mass index [BMI] 29.9 vs 26.34 kg/m2),
had higher epidural rates (55% vs 4%), and had higher
oxytocin use (31% vs 12%).2 These differences trans-
lated into longer first-stage labors than those 50 years
ago: +2.6 hours in nulliparous women and +2.0 hours
in multiparous women, even when adjusting for mater-
nal and pregnancy characteristics such as maternal age,
race, BMI at birth, gestational age, spontaneous rupture
of membranes, and birth weight.2 Newborn babies of
the contemporary labor group were an average of 99 g
bigger, although their mothers gave birth nearly 5 days
earlier than the women 50 years ago.2 There was also
a 4 times greater cesarean birth rate (12% vs 3%).2 Re-
searchers concluded that prolonged labor is mostly due
to changes in practice patterns and that the increase in
cesarean births was likely related to cesarean initiation
before women reached 6 cm of cervical dilation.2,34

According to a recent study of 228 668 women in
19 hospitals in the United States from 2002 to 2008
(CSL), the most common reasons for cesarean births
were failure to progress/cephalopelvic disproportion
(47.1%), followed by “nonreassuring” fetal heart rate
(FHR) pattern (27.3%).35 Others have noted similar
findings that approximately one-third to one-half of
cesarean births are the result of a diagnosis of la-
bor dystocia or failure to progress.16,36 However, it is
well-known, based on numerous studies that many
women with this diagnosis never actually achieve active
labor.4,36

Active labor likely begins at 6 cm

Traditionally, the beginning of active labor has been
defined as 4 cm of cervical dilation.32,33 Critical eval-
uation of more recent data suggests that active la-
bor begins at 6 cm rather than 4 cm.4 Using the CSL
sample of 19 US hospitals, data from 62 415 women
with a single vertex fetus at term in spontaneous labor
that resulted in a vaginal birth and a normal perinatal
outcome were analyzed to determine labor patterns.34

They found that spontaneous labor may take more than
6 hours to progress from 4 to 5 cm and more than
3 hours to progress from 5 to 6 cm for both nulliparous
and multiparous women.34 These time frames for
cervical dilation and progress from 4 to 6 cm are much
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slower than what has been described previously in the
literature and have significant implications for clinical
practice.34 They concluded that allowing labor to con-
tinue for a longer period before women reach 6 cm of
cervical dilation could reduce rates of both primary and
repeat cesarean births in the United States.34 Harper
et al1 found that the same strategies for allowing a
slower progression up to 6 cm were applicable to
women having induction of labor, based on an evalua-
tion of the labors of 5388 women over a 4-year period
in one perinatal center. They advocated careful con-
sideration in applying the diagnosis of failed induction
before 6 cm.

The data from Harper et al1 are quite valuable in
highlighting what time frames can be expected for
spontaneous, augmented, and induced labor in nulli-
parous and multiparous women. Table 1 summarizes
the range of normal labor progress for nulliparous
women, comparing the 5th and 95th percentile ranges
of normal for spontaneous, induced, and augmented
labor in a contemporary setting.1

Similar data were reported for multiparous women.1

It is also important to consider that labor proceeds more
slowly as BMI increases; thus, labor management may
be modified to allow more time to progress for women
who are obese.37 The key issue is recognizing that not
all women will progress according to the mean and
those who are slower than average may still be con-
sidered normal. As the upper limits represent the 95th
percentile, this will be a small number of women. How-
ever, for these women who may need more time to
progress to achieve vaginal birth, avoiding the risk of
morbidity related to cesarean birth is worth the wait as
long as the fetus is tolerating labor.

More than a decade ago, Rouse et al38,39 found that
applying a labor protocol that included extended time
frames for latent- and active-phase labor and use of oxy-
tocin to augment stalled labor was helpful in avoiding
failed labor diagnoses and enhancing the likelihood of

vaginal birth. They prospectively tested the efficacy and
safety of a labor management protocol and were able
to see success at minimizing cesarean birth for active-
phase labor arrest.38,39 These early findings were helpful
in promoting a reconsideration of arbitrary time limits
on various phases of labor and have been confirmed
and supported by more recent studies.

Labor management recommendations from

experts

In 2012, NICHD, SMFM, and ACOG convened a work-
shop of perinatal experts to discuss potential solutions
to minimize risk of primary cesarean birth.4 A review
of available evidence of possible contributing factors
to primary cesarean birth was conducted. Summaries
of potentially modifiable obstetric, maternal, and fe-
tal indications were offered. Each indication was qual-
ified on the basis of the accuracy of its diagnostic
criteria and potential effect on prevention of the first
cesarean birth. Failed induction and arrest of labor
were identified as having a potentially significant ef-
fect on primary cesarean birth and as obstetric fac-
tors that could be modified.4 Advice on modification
of these factors was offered in the form of algorithms
for labor management. Fetal factors with a significant
effect on primary cesarean birth rates were noted as
malpresentation and “nonreassuring” antepartum or in-
trapartum fetal monitoring.4 Education for caregivers
related to appropriate management of FHR patterns
was recommended as a preventive strategy. Obesity
was discussed as a potentially modifiable maternal fac-
tor; however, suggestions for weight loss preconcep-
tion and appropriate weight gain in pregnancy come
too late to remedy obesity as a presenting condition
intrapartum.4

The algorithms for management of spontaneous la-
bor and induced labor were based on the most re-
cent data about time frames that reflect normal labor

Table 1. Range of labor progress within normal limits for nulliparous women based on type of

labor; median (5th percentile, 95th percentile)a

Cervical Spontaneous (h) Induction (h) Augmented (h)
dilation, cm (5th, 95th percentiles) (5th, 95th percentiles) (5th, 95th percentiles)

3-10 4.2 (1.3, 13.1) 6.9 (2.0, 24.9) 6.6 (2.0, 23.6)
3-4 0.4 (0.1, 2.3) 1.4 (0.2, 8.1) 1.2 (0.2, 6.8)
4-5 0.5 (0.1, 2.7) 1.3 (.02, 6.8) 1.4 (.03, 7.6)
5-6 0.4 (0.06, 2.7) 0.6 (0.1, 4.3) 0.7 (0.1, 4.9)
6-7 0.3 (0.03, 2.1) 0.4 (0.05, 2.8) 0.5 (0.06, 3.9)
7-8 0.3 (0.04, 1.7) 0.2 (0.03, 1.5) 0.3 (0.05, 2.2)
8-9 0.2 (0.03, 1.3) 0.2 (0.03, 1.3) 0.3 (0.03, 2.0)
9-10 0.3 (0.04, 1.8) 0.3 (0.04, 1.9) 0.3 (0.05, 2.4)

aN = 5388 women in 1 hospital from 2004 to 2008 who reached second-stage labor. Compiled from data presented in Harper et al.1
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progress in contemporary obstetric practice from the
CSL project4 (see Figures 2 and 3). Definitions of failed
induction and arrest of labor disorders were incorpo-
rated into the recommendations. For failed induction of
labor, suggested criteria included the failure to generate
regular (eg, every 3 minutes) contractions and cervical
change after at least 24 hours of oxytocin administra-
tion, with artificial membrane rupture if feasible.4 First-
stage labor arrest criteria were described as no progress
after cervical dilation of 6 cm or greater with membrane
rupture and no cervical change for 4 hours or more of
adequate contractions (eg, >200 Montevideo units) or
6 hours or more if contractions were inadequate.4

Second-stage arrest definitions were based on parity
and regional anesthesia. Progress was defined as de-
scent and/or rotation. The time frames suggested for
second-stage labor arrest were no progress for 4 hours
or more in nulliparous women with an epidural, 3 hours
or more in nulliparous women without an epidural, 3
hours or more in multiparous women with an epidu-
ral, or 2 hours or more in multiparous women with-
out an epidural.4 These time frames seem reasonable
based on the use of passive fetal descent for women
with regional anesthesia who may not feel an urge
to push immediately upon reaching 10 cm of cervical
dilation.

The general theme of the report was encouragement
for patience and a reconsideration of what constitutes
normal labor progress for nulliparous women. Measures
that could be used to evaluate clinical practice changes

were provided, including elective cesarean births, elec-
tive labor induction, and labor arrest or failed induction
diagnosed without meeting accepted criteria as outlined
in the report.4 Application of the recommendations in
the report should be accompanied by measurement.
Collecting data regarding these recommended maternal
clinical factors, as well as neonatal outcomes, is use-
ful so that potential gains in minimizing maternal risks
associated with cesarean birth can be quantified and
any possible unintended consequences can be identi-
fied in a timely manner. Since adverse outcomes are
unusual, using a composite newborn outcome measure
such as Unexpected Newborn Complications, which is
currently known as Healthy Term Newborn,40 may be
most useful.

Maintaining fetal well-being

Supporting a woman in giving birth vaginally within the
upper normal limits of labor duration must be in the
context of a well fetus. Most fetuses (84%) will demon-
strate FHR pattern characteristics that are both normal
(category I) and indeterminate (category II) over the
course of labor.41 Fortunately, abnormal (category III)
FHR patterns are rare (0.1%). On average, the duration
of category I is about 78% of labor, category II 22%,
and category III 0.004%.41 Ideally, if the FHR pattern is
category II, there is moderate variability and/or accel-
erations to support the presumption of a nonacidotic
fetus. However, the wide range of clinical implications

Figure 2. Algorithm for spontaneous labor. From Spong et al.4 Reprinted with permission.
aConsider outpatient management of uncomplicated labor until at least 3 cm dilated or
fetal membrane rupture occurs. bContinued observation in latent phase; augmentation as
indicated. Discharge may be appropriate if labor subsides, membranes remain intact, and
maternal and fetal status remains stable.
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Figure 3. Algorithm for induction of labor. From Spong et al.4 Reprinted with permission.

associated with the various types of FHR patterns within
category II and the imprecise nature of this category as it
relates to fetal well-being can make it challenging to use
it to make clinical decisions during labor. The longer the
FHR remains in category II, especially during the last 2
hours prior to birth, the greater the risk of neonatal
morbidity.41 For example, if more than 50% of the time
was spent in category II in the last 2 hours prior to birth,
there is a greater likelihood of an Apgar score less than
7 at 5 minutes of life and admission to the neonatal
intensive care unit.41 On the basis of a review of cur-
rent evidence on labor progress and fetal status, Clark
et al42 proposed a management algorithm for category
II FHR tracings during labor (see Figure 4). The prac-
tical approach outlined in the algorithm and discussed
in detail in the article encourages careful consideration
of labor progress and the likelihood of vaginal birth
within a time frame that supports birth of a healthy
baby when making labor management decisions.42 Ap-
plication of intrauterine resuscitation measures as de-
scribed by ACOG43 are recommended on the basis of
the specific features of the FHR pattern. These interven-
tions may include some of the following: lateral mater-

nal repositioning, an intravenous fluid bolus, maternal
oxygen administration at 10 L per nonrebreather face
mask, correction of maternal hypotension, reduction of
uterine activity, amnioinfusion in first-stage labor for re-
current variable decelerations that do not resolve with
position change, and modification of maternal pushing
efforts in second-stage labor. Careful fetal surveillance
and initiation of intrauterine resuscitation measures in
a timely manner can help avoid a cesarean birth that is
based on concern for fetal status.

PROMOTING CHANGES IN PRACTICE

Being knowledgeable about the evidence

Incorporating this recent evidence into clinical prac-
tice has significant implications related to the diagnoses
that often lead to cesarean birth including failed induc-
tion of labor, first-stage labor arrest, failure to progress
in labor, cephalopelvic disproportion, and labor dysto-
cia. Allowing more time for progression in early latent-
phase labor and cervical dilation from 4 to 6 cm may de-
crease the risk of cesarean birth for both nulliparous and
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Figure 4. Algorithm for management of category II (indeterminate) fetal heart rate tracings. From Clark et al.42 Reprinted
with permission.

multiparous women. Changing labor management prac-
tices for healthy women offers significant opportunity
for improvement and to promote safer care for mothers
and babies. All clinicians caring for women during labor
and birth should review the evidence and subsequent
recommendations for labor management presented by
the expert group convened by NICHD and cosponsored
by ACOG and SMFM.4

Public reporting and consumer awareness

Perhaps, measurement and public reporting of institu-
tion and practitioner cesarean birth rates will promote
change. In 2008, the National Quality Forum recom-
mended measuring the rate of cesarean birth for low-
risk nulliparous women at term with a singleton vertex
fetus.44 In 2009, The Joint Commission (TJC) adopted
this quality measure as part of its perinatal care mea-
sure set.45 Until now, TJC’s perinatal measure set has
had relatively low participation; however, starting in
January 2014, all TJC-accredited hospitals with a peri-
natal service and birth volume of 1100 births or more
annually are required to submit these data. Consumers
may choose to avoid hospitals with high rates of ce-

sarean births for low-risk healthy women when decid-
ing among options for where to give birth.

Patient education

Encouraging and supporting a knowledgeable patient
offer further opportunity for change. The Choosing
Wisely campaign by the ACOG46 advising women to
await spontaneous labor is a step in the right direction.
The American College of Nurse-Midwives has long ad-
vocated this approach.47 Childbirth Connection,48 a con-
sumer advocacy organization for childbearing women,
has quality educational materials available on its Web
site, with information about the benefits of avoiding un-
necessary interventions, as does Lamaze International.49

Truly informed decision making by a pregnant woman
is critical. Directing women to any of these resources
may be helpful in making a difference in their under-
standing of labor, childbirth options, and associated po-
tential risks and benefits.

SUMMARY
By acknowledging that women progressing within val-
ues on both ends of the spectrum of expected labor
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time frames may be considered normal and a vaginal
birth of a vigorous baby can often be anticipated, these
most recent data discussed here support a change in
practice: allowing more time to achieve vaginal birth
in the context of a healthy mother and a healthy baby.
Failure to progress or other associated diagnoses such
as protraction and arrest disorders should be based on
upper limits of normal rather than averages. Recogniz-
ing that many women will have labor within normal
limits, even if longer than average, requires an updated
knowledge of the evidence and a willingness to be pa-
tient. Patience is underrated as a patient safety strategy.
Avoiding unnecessary interventions by careful watching
and waiting deserves more attention.

References
1. Harper LM, Caughey AB, Odibo AO, Roehl KA, Zhao Q,

Cahill AG. Normal progress of induced labor. Obstet Gynecol.
2012;119(6):1113–1118.

2. Laughon SK, Branch DW, Beaver J, Zhang J. Changes
in labor patterns over 50 years. Am J Obstet Gynecol.
2012;206(5):419.e1–419.e9.

3. Neal JL, Lowe NK, Patrick TE, Cabbage LA, Corwin EJ. What
is the slowest-yet-normal cervical dilation rate among nulli-
parous women with spontaneous labor onset? J Obstet Gy-
necol Neonatal Nurs. 2010;39(4):361–369.

4. Spong CY, Berghella V, Wenstrom KD, Mercer BM, Saade
GR. Preventing the first cesarean delivery: summary of a
joint Eunice Kennedy Shriver National Institute of Child
Health and Human Development, Society for Maternal-Fetal
Medicine, and American College of Obstetricians and Gy-
necologists workshop. Obstet Gynecol. 2012;120(5):1181–
1193.

5. Solheim KN, Esakoff TF, Little SE, Cheng YW, Sparks
TN, Caughey AB. The effect of cesarean delivery rates
on the future incidence of placenta previa, placenta acc-
reta, and maternal mortality. J Matern Fetal Neonatal Med.
2011;24(11):1341–1346.

6. Hamilton BE, Martin JA, Ventura SJ. Births: preliminary data
for 2012. Natl Vital Stat Rep. 2013;62(3):1–33.

7. Osterman MJK, Martin JA. Changes in Cesarean Delivery Rates
by Gestational Age: United States, 1996–2011. Hyattsville,
MD: National Center for Health Statistics; 2013. National Cen-
ter for Health Statistics Data Brief No. 124.

8. Taffel SM, Placek PJ, Kosary CL. U.S. cesarean section rates
1990: an update. Birth. 1992;19(1):21–22.

9. MacDorman MF, Menacker F, Declercq E. Cesarean birth in
the United States: epidemiology, trends and outcomes. Clin
Perinatol. 2008;35(2):293–307.

10. Placek PJ, Taffel SM. Trends in cesarean sections rates for the
United States, 1970–1978. Public Health Rep. 1980;95(6):540–
548.

11. Zahniser SC, Kendrick JS, Franks AL, Saftlas AF. Trends in
obstetric operative procedures, 1980 to 1987. Am J Public
Health. 1992;82(10): 1340–1344.

12. Podulka J, Stranges E, Steiner C. Hospitalizations Related to
Childbirth, 2008. Rockville, MD: Agency for Healthcare Re-
search and Quality; 2011. Healthcare Cost and Utilization
Project [HCUP] Statistical Brief No. 110.

13. Pfuntner A, Wier LM, Stocks C. Most Frequent Procedures
Performed in U.S. Hospitals, 2011. Rockville, MD: Agency for

Healthcare Research and Quality; 2013. Healthcare Cost and
Utilization Project [HCUP] Statistical Brief No. 165.

14. National Priorities Partnership Maternity Task Force. NPP Ma-
ternity Action Pathway Final 2012 Progress Report: Improving
Maternity Care for Mothers and Babies. Washington, DC: Na-
tional Quality Forum; 2012.

15. Kozhimannil KB, Law MR, Virnig BA. Cesarean delivery
rates vary tenfold among US hospitals: reducing variation
may address quality and cost issues. Health Aff (Millwood).
2013;32(2):527–535.

16. Barber EL, Lundsberg LS, Belanger K, Pettker CM, Funai EF,
Illuzzi JL. Indications contributing to the increasing cesarean
delivery rate. Obstet Gynecol. 2011;118(1):29–38.

17. Menacker F, Hamilton BE. Recent Trends in Cesarean Deliv-
ery in the United States. Hyattsville, MD: National Center for
Health Statistics; 2010. National Center for Health Statistics
Data Brief No. 35.

18. Pfuntner A, Levit K, Elixhauser A. Components of Cost
Increases for Inpatient Hospital Procedures, 1997–2009.
Rockville, MD: Agency for Healthcare Research and Quality;
2012. Healthcare Cost and Utilization Project [HCUP] Statisti-
cal Brief No. 133.

19. Corry MP, Delbanco SF, Miller HD. The Cost of Having a Baby
in the United States: Truven Health Analytics MarketScan R©
Study. New York, NY: Childbirth Connection; 2013.

20. American College of Obstetricians and Gynecologists. Ce-
sarean Delivery on Maternal Request. Washington, DC: Amer-
ican College of Obstetricians and Gynecologists; 2013. Com-
mittee Opinion No. 559.

21. Declercq ER, Sakala C, Corry MP, Applebaum S, Herrlich A.
Listening to Mothers III: Pregnancy and Birth. Report of the
Third National U.S. Survey of Women’s Childbearing Experi-
ences. New York, NY: Childbirth Connection; 2013.

22. Main EK, Morton CH, Melsop K, Hopkins D, Giuliani
G, Guold JB. Creating a public agenda for maternity
safety and quality in cesarean delivery. Obstet Gynecol.
2012;120(5):1194–1198.

23. Silver RM. Implications of the first cesarean: perinatal and fu-
ture reproductive health and subsequent cesareans, placen-
tation issues, uterine rupture risk, morbidity and mortality.
Semin Perinatol. 2012;36(5):315–323.

24. Allen VM, O’Connell CM, Baskett TF. Maternal morbidity as-
sociated with cesarean delivery without labor compared with
induction of labor at term. Obstet Gynecol. 2006;108(2):286–
294.

25. Nisenblat V, Barak S, Griness OB, Degani S, Ohel G, Gonen
R. Multiple complications associated with multiple cesarean
deliveries. Obstet Gynecol. 2006;108(1):21–26.

26. Marshall NE, Fu R, Guise JM. Impact of multiple cesarean
deliveries on maternal morbidity: a systematic review. Am J
Obstet Gynecol. 2011;205(3):262.e1–262.e8.

27. Lyell DJ. Adhesions and perioperative complications
of repeat cesarean delivery. Am J Obstet Gynecol.
2011;205(6)(suppl):S11–S18.

28. Jackson S, Fleege L, Fridman M, Gregory K, Zelop C,
Olsen J. Morbidity following primary cesarean delivery in
the Danish National Birth Cohort. Am J Obstet Gynecol.
2012;206(2):139.e1–139.e5.

29. Miller ES, Hahn K, Grobman WA, for the Society for Maternal-
Fetal Medicine Health Policy Committee. Consequences of
elective cesarean delivery across the reproductive life. Obstet
Gynecol. 2013;121(4):789–797.

30. Silver RM, Landon MB, Rouse DJ, et al. for the National In-
stitute of Child Health and Human Development Maternal-
Fetal Medicine Units Network. Maternal morbidity associ-
ated with multiple repeat cesarean deliveries. Obstet Gynecol.
2006;107(6):1226–1232.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

The Journal of Perinatal & Neonatal Nursing www.jpnnjournal.com 115



31. Martin JA, Hamilton BE, Ventura SJ, et al. Births: final data
for 2009. Natl Vital Stat Rep. 2011;60(1):1–72.

32. Friedman EA. Primigravid labor: a graphicostatistical analysis.
Obstet Gynecol. 1955;6:567–589.

33. Friedman EA. Labor: Clinical Evaluation of Management. 2nd
ed. New York, NY: Appleton-Century-Crofts; 1978.

34. Zhang J, Landy HJ, Branch DW, et al., for the Consor-
tium on Safe Labor. Contemporary patterns of sponta-
neous labor with normal neonatal outcomes. Obstet Gynecol.
2010;116(6):1281–1287.

35. Zhang J, Troendle J, Reddy UM, et al., for the Consortium
on Safe Labor. Contemporary cesarean delivery practice in
the United States. Am J Obstet Gynecol. 2010;203(4):326.e1–
326.e10.

36. Boyle A, Reddy UM, Landy HJ, Huang C, Driggers RW,
Laughon SK. Primary cesarean delivery in the United States.
Obstet Gynecol. 2013;122(1):33–40.

37. Kominiarek MA, Zhang J, Vanveldhuisen P, Troendle J,
Beaver J, Hibbard JU. Contemporary labor patterns: the im-
pact of maternal body mass index. Am J Obstet Gynecol.
2011;205(3):244.e1–244.e8.

38. Rouse DJ, Owen J, Hauth JC. Active-phase labor arrest: oxy-
tocin augmentation for at least 4 hours. Obstet Gynecol.
1999;93(3):323–328.

39. Rouse DJ, Owen J, Hauth JC. Criteria for failed labor in-
duction: prospective evaluation of a standardized protocol.
Obstet Gynecol. 2000;96(5, pt 1):671–677.

40. National Quality Forum. Healthy Term Newborn. Washington,
DC: National Quality Forum; 2011.

41. Jackson M, Holmgren CM, Esplin MS, Henry E, Varner MW.
Frequency of fetal heart rate categories and short-term neona-
tal outcome. Obstet Gynecol. 2011;118(4):803–808.

42. Clark SL, Nageotte MP, Garite TJ, et al. Intrapartum manage-
ment of category II fetal heart rate tracings: towards stan-
dardization of care. Am J Obstet Gynecol. 2013;209(2):89–
97.

43. American College of Obstetricians and Gynecologists. Man-
agement of Intrapartum Fetal Heart Rate Tracings. Washing-
ton, DC: American College of Obstetricians and Gynecolo-
gists; 2010. Practice Bulletin No. 116.

44. National Quality Forum. National Voluntary Consensus Stan-
dards for Perinatal Care 2008: A Consensus Report. Washing-
ton, DC: National Quality Forum; 2008.

45. The Joint Commission. Pregnancy Care Core Measure Set.
Oakbrook Terrace, IL: The Joint Commission; 2009.

46. American College of Obstetricians and Gynecologists.
Choosing Wisely: Five Things Physicians and Patients
Should Question. Washington, DC: American College
of Obstetricians and Gynecologists; 2013. http://www.
choosingwisely.org/doctor-patient-lists/american-college-of-
obstetricians-and-gynecologists. Accessed November 5,
2013.

47. American College of Nurse-Midwives, Midwives Alliance
of North America, National Association of Certified Profes-
sional Midwives. Normal, Healthy Childbirth for Women
and Families: What You Need to Know. Silver Spring,
MD: American College of Nurse-Midwives; 2013. http://
ourmomentoftruth.midwife.org/ACNM/files/ccLibraryFiles/
Filename/000000003184/NormalBirth_ConsumerDoc%20
FINAL.pdf. Accessed November 5, 2013.

48. Childbirth Connection. http://www.childbirthconnection.
org. Accessed January 3, 2014.

49. Lamaze International. http://www.lamaze.org. Accessed
January 3, 2014.

The CE test for this article is available online only. Log onto the journal website, www.JPNONline.com,
or to www.NursingCenter.com/CE/JPN to access the test. For more than 37 additional continuing
education articles related to perinatal nursing, go to NursingCenter.com\CE.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

116 www.jpnnjournal.com April/June 2014

http://www.choosingwisely.org/doctor-patient-lists/american-college-of-obstetricians-and-gynecologists
http://www.choosingwisely.org/doctor-patient-lists/american-college-of-obstetricians-and-gynecologists
http://www.choosingwisely.org/doctor-patient-lists/american-college-of-obstetricians-and-gynecologists
http://ourmomentoftruth.midwife.org/ACNM/files/ccLibraryFiles/Filename/000000003184/NormalBirth_ConsumerDoc%20FINAL.pdf
http://ourmomentoftruth.midwife.org/ACNM/files/ccLibraryFiles/Filename/000000003184/NormalBirth_ConsumerDoc%20FINAL.pdf
http://ourmomentoftruth.midwife.org/ACNM/files/ccLibraryFiles/Filename/000000003184/NormalBirth_ConsumerDoc%20FINAL.pdf
http://ourmomentoftruth.midwife.org/ACNM/files/ccLibraryFiles/Filename/000000003184/NormalBirth_ConsumerDoc%20FINAL.pdf
http://www.childbirthconnection.org
http://www.childbirthconnection.org
http://www.lamaze.org
http://NursingCenter.com$delimiter "026E30F $CE



