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An estimated 4 million births occur each year in the US, and
almost 1 in 3 births involve cesarean delivery.1 The national rate
of cesarean delivery steadily increased from 20.7% in 1996 to
32.8% in 2010, and for the past decade, this rate has re-

mained largely unchanged.1,2

Although cesarean delivery
can be lifesaving for both the

mother and neonate, the increase in cesarean delivery rates
has not been associated with any demonstrable improve-
ments in maternal or neonatal morbidity or mortality.2-4 Be-
cause of these procedure rates, obstetric leaders and organi-
zations have highlighted the importance of addressing cesarean
delivery, especially among low-risk births.2,4,5

Preterm births, multifetal gestations, and breech presen-
tation have considerable risk for cesarean delivery.6 Nullipa-
rous (first birth) women with term (completed ≥37 weeks
based on the obstetric estimate), singleton (1 fetus), vertex
(cephalic or head first) births are also referred to as nullipa-
rous, term, singleton, vertex (NTSV) or low-risk births.1 The
cesarean delivery rate for NTSV births is a measure endorsed
by the National Quality Forum, the Joint Commission, the
Leapfrog Group, and the Centers for Medicare & Medicaid
Services.6 The US Centers for Disease Control and Prevention
set a target rate for low-risk cesarean delivery of 23.9% as
part of its Healthy People 2020 goals; however, the US rate
remained relatively unchanged between 2016 (it was 25.0%)
and 2018 (it was 25.9%).1,7

In this issue of JAMA, Rosenstein and colleagues8 report
data from a study focusing on improving cesarean delivery rates
for NTSV births in California following deployment of a state-
wide initiative known as the California Maternity Quality Care
Collaborative (CMQCC). In 2016, the CMQCC launched a mul-
tifaceted, multilevel initiative to reduce cesarean delivery rates
for NTSV births. The specifications for the perinatal care
cesarean birth measure (PC-02; ie, rates of cesarean delivery
for NTSV births) from the Joint Commission were used to clas-
sify NTSV births in the study. Hospitals with cesarean deliv-
ery rates for NTSV births greater than 23.9% were invited to
join an 18-month quality improvement collaborative (the Sup-
porting Vaginal Birth Collaborative).

Three rounds of the initiative were deployed in June 2016,
January 2017, and January 2018 and included multidisci-
plinary mentorship, shared learning, and rapid-cycle data feed-
back. Examples included physician-nurse mentor pairs pro-
viding site visits with grand rounds and use of an evidence-
based toolkit. In addition to the program, a partnership among
nonprofit organizations, state governmental agencies, pur-
chasers, and health plans addressed the external environ-
ment through transparency with publicly reported metrics,

award programs, and incentives for all hospitals in California
during this period.

The primary outcome was the change in cesarean deliv-
ery rates for NTSV births. Severe unexpected newborn com-
plications (including hypoxic ischemic encephalopathy, sei-
zures, requirement of ventilation, neonatal sepsis, birth
injury, and hospital transfer to a higher level of care among
term neonates without preexisting conditions) were assessed
as a measure of infant safety. Of the 149 California hospitals
with baseline cesarean delivery rates for NTSV births greater
than 23.9%, 91 hospitals (61%) participated in the collabora-
tive project totaling 679 086 deliveries. A total of 147 hospi-
tals (58 eligible with baseline cesarean delivery rates >23.9%
and 89 ineligible with baseline cesarean delivery rates
≤23.9%) were exposed to the statewide actions even though
they did not join the collaborative.

Overall, cesarean delivery rates for NTSV births at
California hospitals declined from 26.0% in 2014 to 22.8% in
2019. From 2015 to 2019, cesarean delivery rates for NTSV
births among women delivering at the 91 hospitals participat-
ing in the collaborative decreased from 28.6% (n = 9858/
34 437) during the first half of 2015 to 24.2% (n = 7439/
30 728) during the first half of 2019 (unadjusted absolute
difference, 4.2%). The rate of cesarean delivery for NTSV
births at the 147 hospitals that did not participate in the col-
laborative decreased from 23.0% (n = 9575/41 677) to 22.0%
(n = 8019/36 498) during the same period. Comparatively, the
US cesarean delivery rate for NTSV births was unchanged
during this time at 26.0% in both 2014 and 2019.

In California, the statewide rate of severe unexpected new-
born complications was 2.1% in 2015 and 1.5% in 2019, sug-
gesting no significant adverse risk to the infant associated with
this lower cesarean delivery rate. The authors concluded that
the combination of hospital-level quality improvement inter-
ventions with statewide actions were associated with substan-
tial and sustained decreases in cesarean delivery rates for NTSV
births without adverse effects to newborns in California.

The findings from the study by Rosenstein et al8 high-
light both the value of standardization and the importance of
performance measures using relevant quality data. These
findings are particularly pertinent given that the 91 hospitals
that participated in the collaborative were less likely to be
teaching hospitals compared with the 147 hospitals that did
not participate (8% vs 16%), were less likely to have fewer
than 1000 annual births (18% vs 39%), and were less likely to
be located in a rural area (6% vs 19%). These findings suggest
that decreasing cesarean delivery rates for NTSV births can
be accomplished in hospitals other than large academic
medical centers. Because labor management decisions can
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influence cesarean delivery rates for NTSV births, providing
checklists, order sets, and education are tangible examples of
process measures that were deployed to ensure standardiza-
tion in this study.

In addition to these process measures, the CMQCC used a
web-based tool to generate near real-time performance met-
rics that were monitored, benchmarked, and analyzed.
Among the hospitals that participated in the collaboration
project, 77 (85%) shared unblinded clinician-specific cesar-
ean delivery rates. This transparency was suggested to be a
powerful adjunct and is being adopted by health care agen-
cies. For instance, the Joint Commission began publicly
reporting hospitals with consistently high cesarean delivery
rates on July 1, 2020, based on hospitals’ rates on the perina-
tal care cesarean birth measure (PC-02; ie, rates of cesarean
delivery for NTSV births).9

Before the California quality improvement initiative to
reduce cesarean delivery rates for NTSV births can be
adopted elsewhere, several caveats should be considered.
First, the amount of infrastructure needed for accurate data
acquisition, reporting, and program deployment may be sub-
stantial. Second, several program-directed as well as state-
wide efforts were deployed during this period of study, and
the contribution of the collaborative components, categories,
statewide external actions, or combination of all 3 that led to
these improved rates remains unknown. Unraveling the most
effective interventions may help mitigate the costs and
resources needed to bring this program forward elsewhere.
Third, the use of severe unexpected newborn complications
as a counterbalanced measure has limitations. This outcome

is relatively infrequent among NTSV births (1-2 per 100
births), may occur only a few times per year at smaller hospi-
tals, and it is not a comprehensive metric for infant, or any
maternal, sequelae.8 Fourth, these findings do not address
the influence of case mix on a given facility’s cesarean deliv-
ery rate for NTSV births or variation against others as a
comparison.10 The Eunice Kennedy Shriver National Institute
of Child Health and Human Development Maternal-Fetal
Medicine Units Network recently examined 38 275 NTSV
births to better elucidate the contribution of case mix and
facility differences in the rates of cesarean delivery for NTSV
births.11 Across 25 academic centers in the US, the cesarean
delivery rate for NTSV births varied from 15% to 35.2% by
facility.11 Patient characteristics accounted for 24% of the
variation, and adjusting for patient characteristics had mean-
ingful implications for hospital rankings in the data set.11

Notably, the PC-02 measure, now reported publicly, does not
require risk adjustment.9

Based on data from a state representing 1 of every 8
births in the US,1 the study by Rosenstein and colleagues8

provides support for standardization, process measures, and
education to reduce cesarean delivery rates for NTSV births.
Numerous professional societies in the US have highlighted
the importance of reducing the rates of cesarean delivery.
These findings offer hope for improvement and a glimpse
into the future of transparency with publicly reported quality
metrics. With publicly reported quality data, such as cesarean
delivery rates for NTSV births (PC-02), the importance of
understanding what does and what does not affect perfor-
mance matters now more than ever.
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