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ABSTRACT

Objective: To examine variation in the cesarean birth rates of women cared for by labor and delivery nurses.
Design: Retrospective cohort study.

Setting: One high-volume labor and delivery unit at an academic medical center in a major metropolitan area.

Participants: Labor and delivery nurses who cared for nulliparous women who gave birth to term, singleton fetuses in
vertex presentation.

Methods: Data were extracted from electronic hospital birth records from January 1, 2013 through June 30, 2015.
Cesarean rates for individual nurses were calculated based on the number of women they attended who gave birth by
cesarean. Nurses were grouped into quartiles by their cesarean rates, and the effect of these rates on the likelihood of
cesarean birth was estimated by a logit regression model adjusting for patient-level characteristics and clustering of
births within nurses.

Results: Seventy-two nurses attended 3,031 births. The mean nurse cesarean rate was 26% (95% confidence in-
terval [23.9, 28.1]) and ranged from 8.3% to 48%. The adjusted odds of cesarean for births attended by nurses in the
highest quartile was nearly 3 times (odds ratio = 2.73, 95% confidence interval [2.3, 3.3]) greater than for births
attended by nurses in the lowest quartile.

Conclusion: It is suggested in the wide variations in cesarean rates across nurses that the nurse assigned to a patient
may influence the likelihood of cesarean birth. Data regarding this outcome could be used to design practice
improvement initiatives to improve nurse performance. More precise measurement of the relative influence of nurses

on mode of birth is needed.
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C esarean is the most common major surgery
in U.S. hospitals (Pfuntner, Wier, & Stocks,
2013) and accounts for 1 in 3 births in the
United States. Substantial variation (15-fold) in
cesarean rates by hospital among women at low
risk for the procedure is contributory to perinatal
morbidity and an estimated $5 billion in excess
spending annually (MacDorman, Menacker, &
Declercq, 2008; Zhang et al., 2010). Hospital-
level variation in the cesarean rate is not fully
explained by patient risk factors or preferences
and is instead widely believed to be driven by dif-
ferences in clinician practices (Barber et al., 2011;
Caceres et al., 2013; Spong, Berghella, Wenstrom,
Mercer, & Saade, 2012). To measure and under-
stand variability in clinician practices is therefore a
focus of quality improvement efforts to reduce ce-
sarean rates (The Joint Commission, 2015). How-
ever, despite extensive involvement of physicians
and nurses in the direct clinical care of women in

labor, only the variation across physicians
attending births on cesarean rates has been
extensively studied. This is due, in part, to lack of
validated metrics with demonstrated sensitivity to
intrapartum nursing interventions and information
systems to capture nursing observations and in-
terventions. With advances in electronic hospital
information systems, it is now possible in more
hospitals to link each nurse caring for each patient
with clinical and outcome data. Therefore, our
study aim was to measure variation in the cesarean
birth rates of women cared for by nurses atasingle,
high-volume academic labor and delivery unit
using information from the electronic health record.
Our study was informed by the structure, pro-
cess, outcome paradigm for health care quality
(Donabedian, 2005) and by questions about the
ability to measure and analyze the extent and
source of clinical variation in nursing practice to
pinpoint potential opportunities for improvement.
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Measuring nurse-specific cesarean birth rates is a first step
toward understanding how individual nurses influence

mode of birth.
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Measuring nurse-specific cesarean rates is a first
step toward understanding how individual nurses
influence mode of birth and, more broadly, how
they affect the care and outcomes of women and
newborns during childbirth (Edmonds, Hacker,
Golen, & Shah, 2016). Although accountability
for intrapartum outcomes is shared, nurses are
key members of the team who are constantly
present throughout labor and birth and provide
much of the direct patient care during the intra-
partum period. Cesarean rates in low-risk women
are a potentially valid nurse-level performance
measure that might have important implications
for practice development and management.

Literature Review

Labor and delivery nurses attend nearly all of the
four million U.S. hospital-based births (Bingham &
Ruhl, 2015) and provide care (Gennaro, Mayberry,
& Kafulafula, 2007; Simpson, 2005) that can influ-
ence mode of birth (Bailit, Dierker, Blanchard, &
Mercer, 2005; Sharma et al., 2009; Zhang et al.,
2010). Nurses are also known to affect the clinical
behaviors and labor management decisions of
physicians (Edmonds & Jones, 2012; Flamm,
Berwick, & Kabcenell, 1998; Simpson, James, &
Knox, 2006). Nurses, for example, may communi-
cate and negotiate with physicians strategically to
allow more time for women to labor and discuss
clinical opinions about fetal assessment and
oxytocin administration with physicians. Previous
researchers showed that the number of nurses who
care for a woman (Gagnon, Meier, & Waghorn,
2007), a nurse’s cognitive frame or attitudes about
birth (Regan & Liaschenko, 2007), and the time a
nurse spends in the provision of labor support
(Hodnett, Gates, Hofmeyr, & Sakala, 2007, 2013)
might influence mode of birth. For example, an
increased number of nurses managing a woman in
labor, nurse beliefs that birth is a risky process, and
less time spent providing direct nursing care and
support at the bedside might increase the risk for
cesarean.

Clinical observations on any given obstetric unit
indicate that there are certain nurses who appear
to consistently have low intervention rates, low
cesarean rates, and good maternal and neonatal
outcomes, irrespective of patient risk levels or the
physician involved. However, only one group of
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researchers has addressed this topic to date.
Radin, Harmon, and Hanson (1993) found that
the unadjusted cesarean rates by quintile for 14
nurses who attended 216 births varied from
4.9% for nurses in the lowest group to 19% for
nurses in the highest group. No further studies of
this type have been conducted.

Measurement of the cesarean rate among nullipa-
rous women with term, singleton fetuses in vertex
presentation (NTSV) may help identify the contri-
bution of individual nurses to perinatal outcomes.
First, this rate is a widely endorsed perinatal quality
measure at the physician, hospital, and national
levels, and as a result most hospitals collect the
requisite data elements for its calculation. Second,
the use of specific nursing practices may reduce
the likelihood of cesarean birth in women having
their first newborns, including limiting admissions in
early labor, making standard assessments of fetal
heart rate and labor progression, supporting non-
pharmacologic approaches to relieve labor pain,
assisting in position changes, encouraging push-
ing in second-stage labor, and providing contin-
uous labor support. Providing feedback to nurses
on their cesarean rates in NTSV births as part of an
audit and feedback intervention could be used to
engage them to explore and ultimately standardize
practices.

Methods

Setting and Sample

This retrospective cohort study was conducted with
data from an obstetric unit in an academic medical
center with a volume of 3,500 births per year. The
hospital’s institutional review board approved the
study. The obstetric unit comprises 12 private labor,
delivery, and recovery rooms; two operating rooms;
and a triage area. Primary nursing supports a pa-
tient care delivery model in which the registered
nurse (RN) labor and delivery staff are cross-trained
and circulate to the operating room as needed. The
hospital is designated by the American Nurses
Credentialing Center as a Magnet facility, a recog-
nized marker of high-quality management of nursing
services. Nurse—patient assignments are made
independently of women'’s risks for cesarean birth,
and intrapartum management is based on the
managing providers’ interpretation of case presen-
tation and clinical judgment, informed by profes-
sional standards of care and the perspectives of
nurses and patients. In general, nursing assign-
ments on this unit, particularly of low-risk women
with NTSV pregnancies, are made without regard to
factors that can increase or decrease the potential
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