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A new index for obstetrics safety and quality of care:
integrating cesarean delivery rates with maternal and
neonatal outcomes
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BACKGROUND: Cesarean delivery rates have been used as obstet- morbidities were analyzed as �1 and �2 maternal and/or neonatal
rical quality indicators. However, these approaches do not consider the

accompanying maternal and neonatal morbidities. A challenge in the field

of obstetrics has been to establish a valid outcomes quality measure that

encompasses preexisting high-risk maternal factors and associated

maternal and neonatal morbidities and is universally acceptable to all

stakeholders, including patients, healthcare providers, payers, and

governmental agencies.

OBJECTIVE: This study aimed to (1) establish a new single metric for

obstetrical quality improvement among nulliparous patients with term

singleton vertex-presenting fetus, integrating cesarean delivery rates

adjusted for preexisting high-risk maternal factors with associated

maternal and neonatal morbidities, and (2) determine whether obste-

trician quality ranking by this new metric is different compared with the

rating based on individual crude and/or risk-adjusted cesarean delivery

rates. The single metric has been termed obstetrical safety and quality

index.

STUDY DESIGN: This was a cross-sectional study of all nulliparous

patients with term singleton vertex-presenting fetuses delivered by 12

randomly chosen obstetricians in a single institution. A review of all re-

cords was performed, including a review of maternal high-risk factors and

maternal and neonatal outcomes. Maternal and neonatal medical records

were reviewed to determine crude and adjusted cesarean delivery rates by

obstetricians and quantify maternal and neonatal complications. We

estimated the obstetrician-specific crude cesarean delivery rates and rates

adjusted for obstetrician-specific maternal and neonatal complications

from logistic regression models. From this model, we derived the

obstetrical safety and quality index for each obstetrician. The final ranking

based on the obstetrical safety and quality index was compared with the

initial ranking by crude cesarean delivery rates. Maternal and neonatal
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RESULTS: These 12 obstetricians delivered a total of 535 women; thus,
1070 (535 maternal and 535 neonatal) medical records were reviewed to

determine crude and adjusted cesarean delivery rates by obstetricians and

quantify maternal and neonatal complications. The ranking of crude ce-

sarean delivery rates was not correlated (rho¼0.05; 95% confidence

interval,�0.54 to 0.60) to the final ranking based on the obstetrical safety

and quality index. Of note, 8 of 12 obstetricians shifted their rank quartiles

after adjustments for high-risk maternal conditions and maternal and

neonatal outcomes. There was a strong correlation between the ranking

based on�1maternal and/or neonatal complication and ranking based on

�2 maternal and/or neonatal complications (rho¼0.63; 95% confidence

interval, 0.08e0.88).
CONCLUSION: Ranking based on crude cesarean delivery rates varied
significantly after considering high-risk maternal conditions and associ-

ated maternal and neonatal outcomes. Therefore, the obstetrical safety

and quality index, a single metric, was developed to identify ways to

improve clinician practice standards within an institution. Use of this novel

quality measure may help to change initiatives geared toward patient

safety, balancing cesarean delivery rates with optimal maternal and

neonatal outcomes. This metric could be used to compare obstetrical

quality not only among individual obstetricians but also among hospitals

that practice obstetrics.

Key words: cesarean ranking, composite maternal morbidity, com-
posite neonatal morbidity, crude or adjusted cesarean delivery rates,

intrapartum, maternal outcomes, neonatal outcomes, nulliparous,

obstetrical medical high-risk conditions, obstetrical quality, quality metric,

singleton, term, vertex
Introduction
One of the most important challenges in
obstetrics is to establish a single valid
outcomes quality measure that can be
acceptable to all stakeholders, including
patients, healthcare providers, payers,
and governmental agencies. As the rising
cesarean delivery rates in the United
States have been associated with varied
concomitant effects on maternal or
neonatal morbidity and mortality,1e6

cesarean delivery rates have been used
as a quality measure in comparing ob-
stetricians or hospitals.7e9 As primary
cesarean deliveries contribute approxi-
mately 50% to the cesarean delivery rate
in the United States, Healthy People 2020
rary of Health and Social Secu
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has put forward the objective to reduce
cesarean delivery rates to <24.7%
among nulliparous with term singleton
vertex (NTSV) presenting fetuses, using
this as a quality metric of obstetrical
care.10e13 However, the so-defined crude
cesarean delivery rates do not consider
precesarean delivery high-risk maternal
factors or associated maternal and
neonatal morbidities.

Therefore, this study aimed to (1)
establish a new metric for obstetrical
quality improvement among NTSV pa-
tients, integrating cesarean delivery rates
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AJOG at a Glance

Why was this study conducted?
Currently, crude or adjusted cesarean delivery rates and neonatal outcomes have
been used separately as quality metrics in obstetrics. This study aimed to establish
a new single obstetrical quality metric that integrates cesarean delivery rates
adjusted for preexisting high-risk maternal factors with maternal and neonatal
morbidities.

Key findings
Individual physician ranking based on crude cesarean delivery rates varied
significantly after considering high-risk maternal conditions and associated
maternal and neonatal outcomes.

What does this add to what is known?
Our single obstetrical quality and safety measure can be used to safely balance
cesarean delivery rates with maternal and neonatal mortalities. In addition, this
metric could be used to compare obstetrical quality not only among individual
obstetricians but also among hospitals or health systems.
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adjusted for preexisting maternal high-
risk factors and associated maternal
and neonatal morbidities (termed
obstetrical safety and quality index
[OSQI]), and (2) determine whether
obstetrician quality ranking by this new
metric is different compared with the
rating based on individual crude and/or
risk-adjusted cesarean delivery rates.

Material and Methods
We conducted a cross-sectional study
that used the electronic obstetrical
database of the NYU Langone Hospi-
tal—Long Island (NYU Winthrop Hos-
pital). We identified all NTSV patients by
delivering obstetrician in 2016. The
NTSV definition included nulliparous,
term (�37 completed weeks of gesta-
tion), singleton gestations with vertex
(cephalic) presentation. The hospital is a
regional perinatal center with approxi-
mately 5000 annual deliveries. Patients
of obstetricians who delivered <12
NTSV subjects in 2016 were excluded
from the analysis. The focus of this
analysis was 12 of 40 individual obste-
tricians chosen randomly who had per-
formed at least 12 deliveries. All
obstetricians had been practicing for at
least 10 years; of these obstetricians, 5
were faculty and 7 were private practi-
tioners. The obstetrical and neonatal
records of all NTSV patients of these 12
obstetricians were reviewed to verify and
Descargado para Boletin -BINASSS (bolet-binas@
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record maternal demographic charac-
teristics, precesarean delivery high-risk
maternal factors, and maternal and
neonatal complications.
Crude and risk-adjusted cesarean de-

livery rates were determined for each
delivering obstetrician. We derived a
risk-adjusted cesarean delivery rate for
each of the 12 obstetricians after
considering maternal demographic fac-
tors, including maternal age, body mass
index (BMI) at delivery, smoking, racial
and ethnic group (non-Hispanic White,
non-Hispanic Black, Hispanic, Asian,
other), and antepartum maternal com-
plications. Other precesarean delivery
risk factors considered for adjustment of
obstetrician-specific cesarean delivery
rates included chronic hypertension,
gestational hypertension, preeclampsia
or eclampsia, pregestational or gesta-
tional diabetes mellitus, prelabor vaginal
bleeding, placenta previa, poly-
hydramnios, oligohydramnios, history
of preterm labor, tocolysis, short mid-
trimester cervix, cerclage, and major
maternal medical disease (Table 1 pro-
vides detailed listing).
Composite maternal morbidity

(CMM) was defined as any of the
following complications experienced by
women: perineal lacerations (third or
fourth degree), chorioamnionitis or
endometritis, postpartum hemorrhage
requiring blood transfusion, postpartum
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hysterectomy, wound infection or sepa-
ration, venous thromboembolism, or
admission to the intensive care unit.
Composite neonatal morbidity (CNM)
was defined as any of the following
complications experienced by neonates:
umbilical cord artery pH of <7.00, 5-
minute Apgar score of <7, any respira-
tory distress requiring mechanical
ventilation, meconium aspiration,
intraventricular hemorrhage, necro-
tizing enterocolitis, sepsis, pneumonia,
seizures, hypoxic-ischemic encephalop-
athy, shoulder dystocia, trauma, brain or
body cooling, or admission to the
neonatal intensive care unit (NICU) for
other reasons. Combined CMM and/or
CNM rate was defined as the proportion
of cases that suffered any (�1) CMM or
CNM. The OSQI for each obstetrician
was determined by adjusting the cesar-
ean delivery rates for precesarean de-
livery high-risk factors and observed
CMM and CNM. The same analysis was
repeated by defining combined CMM
and/or CNM as the proportion of cases
that suffered �2 CMM and/or CNM.

Here, the second objective was to
determine whether the ranking of indi-
vidual obstetricians based on OSQI re-
sults is significantly different compared
with the ranking based on crude or risk-
adjusted cesarean delivery rates. For this
purpose, we used Spearman rank cor-
relation tests to compare the ranking
based on crude and adjusted cesarean
delivery rates with the final OSQI
rankings.

Statistical analysis
Overall descriptive statistics (mean-
�standard deviation for continuous
measures and frequency and percentage
for categorical variables) were calcu-
lated. Crude cesarean delivery rates were
calculated for each obstetrician. Uni-
variate analyses were performed to
compare cesarean deliveries and vaginal
deliveries for patient demographics,
clinical characteristics, and comorbid-
ities. The chi-square test or Fisher exact
probability test for categorical variables
(ie, race and ethnicity, smoking status,
chronic hypertension), and the 2-sample
t test or Mann-Whitney test for contin-
uous measures (ie, maternal age,
can Journal of Obstetrics & Gynecology 556.e2
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TABLE 1
Patient demographic characteristics

Characteristic
Total population
(N¼535)

Cesarean delivery
(n¼183)

Vaginal delivery
(n¼352) P value

Maternal age (y) 28.9�6.0 30.4�6.0 28.0�5.8 <.001

<20 12 (2.2) 3 (1.6) 9 (2.6)

20e34 434 (81.1) 134 (73.2) 300 (85.2)

�35 89 (16.6) 46 (25.1) 43 (12.2)

Body mass index (kg/m2) 32.1�6.1 33.5�6.6 31.3�5.7 <.001

Race and ethnicity .130

White 328 (61.3) 110 (60.1) 218 (61.9)

Black 66 (12.3) 28 (15.3) 38 (10.8)

Hispanic 60 (11.2) 14 (7.6) 46 (13.1)

Asian 31 (5.8) 15 (8.2) 16 (4.6)

Other 31 (5.8) 11 (6.0) 20 (5.7)

Unknown 19 (3.6) 5 (2.7) 14 (4.0)

Gestational diabetes mellitus 41 (7.7) 21 (11.5) 20 (5.7) .017

Gestational age (wk) 39.4�1.1 39.6�1.1 39.3�1.1 .008

Other medical conditionsa 21 (3.9) 7 (3.8) 14 (4.0) .932

Data are presented as mean�standard deviation or number (percentage), unless otherwise indicated.

a Chronic hypertension, pregestational diabetes mellitus, cardiac disease, and other conditions, including pyelonephritis, renal colic, alcohol use, substance abuse, viral hepatitis, and syncope.
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gestational age, BMI, previous number
of miscarriages) were used, as deemed
appropriate, to compare the distribution
of risk factors by cesarean delivery status.
Variables that were significant in the
univariate analysis and were clinically
relevant (maternal age, gestational age,
BMI, and gestational diabetes mellitus)
were included for adjustment in a
multivariable logistic regression model
for cesarean delivery. Adjusted cesarean
delivery rates by provider were calcu-
lated from this model by applying the
inverse-link transformation to the least-
squares means estimated from the lo-
gistic regression model. A similar
adjusted model (using the same risk
factors) was applied to the combined
CMM and/or CNM outcomes to calcu-
late the adjusted OSQI of each obstetri-
cian. The Spearman rank correlation
coefficient was used to estimate the as-
sociation between the final OSQI rank-
ings and crude and adjusted cesarean
delivery rates. A result was considered
statistically significant at P<.05 level of
significance. All analyses were
556.e3 American Journal of Obstetrics & Gynecol
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performed using SAS (version 9.4; SAS
Institute Inc, Cary, NC).

Results
The electronic medical records (EMRs)
of 535 NTSV patients and neonates (a
total of 1070 medical records) were
reviewed. Of the 535 deliveries, 247
(46%) were performed by faculty, and
288 (54%) were performed by private
obstetricians. These proportions were
representative of the breakdown of de-
liveries performed by faculty and pri-
vate practitioners in our hospital. Of
these deliveries, 188 (34.2%) were
delivered by cesarean delivery by the 12
obstetricians. Table 1 summarizes the
demographic characteristics of patients.
The cesarean delivery rates ranged from
23.1% to 71.4% across obstetricians.
Table 2 ranks providers based on their
individual crude cesarean delivery rates
from lowest to highest. In addition,
corresponding CMM and CNM for
each provider were calculated, along
with combined CMM and/or CNM
rate. The distributions of maternal age,
ogy APRIL 2022
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BMI, and gestational age were sub-
stantially different by cesarean delivery
status (all P<.01), as was gestational
diabetes mellitus (P¼.02); therefore,
these factors were included in the final
models for adjustment. The adjusted
cesarean delivery rates ranged from
20.0% to 65.6%.

Based on the individual adjusted ce-
sarean delivery rates, the ranking of 6 of
12 providers was altered (Table 3).
Similarly, the unadjusted composite
outcome rate (ie, combined CNM or
CMM) altered the provider ranking
when adjusting for the same covariates
(Table 3). The final column of adjusted
composite outcome rate corresponded
to the OSQI, considering maternal pre-
cesarean delivery high-risk factors and
associated maternal and neonatal
morbidity outcomes. The lower the
OSQI, the higher the quality as it is built
fundamentally on cesarean delivery rates
adjusted for maternal high-risk factors
and the accompanying neonatal and
maternal morbidities. Furthermore, 8 of
12 (66%) obstetricians shifted their rank
rity de ClinicalKey.es por Elsevier en junio 09, 
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TABLE 2
Ranking based on crude cesarean delivery rates and rates of composite maternal morbidity and composite neonatal
morbidity

Obstetriciana
Unadjusted cesarean
delivery rate CMMb CNMb CMMb and/or CNMb

1 6/26 (23.1) 3/26 (11.5) 7/26 (26.9) 8/26 (30.8)

2 8/33 (24.2) 5/33 (15.2) 5/33 (15.2) 8/33 (24.2)

3 19/72 (26.4) 11/72 (15.3) 24/72 (33.3) 27/72 (37.5)

4 28/102 (27.5) 7/102 (6.8) 28/102 (27.5) 29/102 (28.4)

5 27/89 (30.3) 12/89 (13.5) 19/89 (21.3) 22/89 (24.7)

6 4/12 (33.3) 1/12 (8.3) 3/12 (25.0) 4/12 (33.3)

7 8/23 (34.8) 0/23 (0) 1/23 (4.3) 1/23 (4.3)

8 15/41 (36.6) 6/41 (14.6) 11/41 (26.8) 13/41 (31.7)

9 14/37 (37.8) 7/37 (18.9) 12/37 (32.4) 13/37 (35.1)

10 17/41 (41.5) 6/41 (14.6) 13/41 (31.7) 15/41 (36.6)

11 12/24 (50.0) 6/24 (25.0) 8/24 (33.3) 10/24 (41.7)

12 25/35 (71.4) 2/35 (5.7) 7/35 (20.0) 7/35 (20.0)

Data are presented as number/total number (percentage).

CMM, composite maternal morbidity; CNM, composite neonatal morbidity.

a The obstetricians were rank ordered based on their crude cesarean delivery rates; b Defined as �1 maternal and/or neonatal complications.

Ramani et al. A new index for obstetrical safety and quality of care. Am J Obstet Gynecol 2022.
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quartiles after adjustments for high-risk
maternal conditions and maternal and
neonatal outcomes (Table 3). Those who
were ranked 4, 9, 10, and 11 stayed in the
same quartiles. There was no correlation
between the initial crude cesarean de-
livery ranking of obstetricians and the
final OSQI ranking, based on the
Spearman correlation analysis
(rho¼0.05; 95% confidence interval
[CI], �0.54 to 0.60). There was also no
correlation between the adjusted cesar-
ean delivery ranking of obstetricians and
the final OSQI ranking (rho¼�0.10;
95% CI, �0.63 to 0.51).

In addition, the OSQI was evaluated
using �2 maternal and/or neonatal
complications (Supplemental Tables 1
and 2). Based on this definition, there
was no correlation between the initial
crude cesarean delivery ranking of ob-
stetricians and the final OSQI ranking
(Spearman rho¼�0.15; 95% CI, �0.66
to 0.47). There was also no correlation
between the adjusted cesarean ranking of
obstetricians and the final OSQI ranking
(Spearman rho¼�0.27; 95% CI, �0.73
to 0.36). Only 3 obstetricians (4, 8, and
10) remained in the same quartiles.
Descargado para Boletin -BINASSS (bolet-binas@
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However, there was a strong correlation
between the ranking based on �1 CMM
and/or CNM vs ranking based on �2
CMM and/or CNM (Spearman
rho¼0.63; 95% CI, 0.08e0.88).

Comment
Principal findings
Themain findings of this study were that
a single metric, our OSQI, which com-
bines cesarean delivery rates adjusted not
only for high-risk maternal factors but
also for associated maternal and
neonatal morbidities, provided a com-
plete quality profile, leading to a signif-
icantly different ranking in terms of
obstetrical care quality. This new metric
that allows for a more robust evaluation
compared with crude or adjusted cesar-
ean delivery rates could be used to
compare obstetrical quality not only
among individual obstetricians or units
but also among hospitals or health sys-
tems. Therefore, this study illustrated the
importance of reevaluating current
quality metrics and the need to incor-
porate additional health indicators
combining both maternal and neonatal
health.
APRIL 2022 Ameri
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One key outcome discovered was that
the ranking of crude cesarean delivery
rates was not correlated to the final
adjusted composite outcome rate
(OSQI) regardless of the definition of
outcomes used (�1 or�2 maternal and/
or neonatal complications). The sample
size of 12 obstetricians was not large, but
the rho values and wide CIs made the
possibility of type II errors very unlikely.
Our findings underscored that the ce-
sarean delivery ranking of 12 obstetri-
cians differed after accounting for
maternal and neonatal outcomes. In fact,
8 of 12 obstetricians shifted quartiles
after adjustments for maternal and
neonatal outcomes when using �1
maternal and/or neonatal complication,
and 9 of 12 obstetricians shifted quartiles
after adjustments for maternal and
neonatal outcomes when �2 maternal
and/or neonatal complications were
used as outcomes of interest This sug-
gested that the OSQI could be useful to
rank the quality of obstetricians within
an institution and function as a
comprehensive quality measure for ob-
stetrics. Furthermore, it should be
emphasized that there was a strong
can Journal of Obstetrics & Gynecology 556.e4
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TABLE 3
Ranking based on unadjusted and adjusted (obstetrical safety and quality index) composite outcome rates

Obstetrician

Cesarean delivery (%)

Difference
(%)

Composite outcome (CMM and/or
CNM) (%)a

Difference
(%)

Unadjusted
(ranking)

Adjusted
(ranking)b

Unadjusted
(ranking)

Adjusted
(ranking)
(OSQI)

1 23.1 (1) 20.0 (1) �3.1 30.8 (6) 34.3 (9) þ3.5

2 24.2 (2) 28.8 (4) þ4.6 24.2 (3) 25.2 (4) þ0.9

3 26.4 (3) 27.8 (3) þ1.4 37.5 (11) 36.9 (10) �0.6

4 27.5 (4) 23.6 (2) �3.9 28.4 (5) 27.9 (5) �0.5

5 30.3 (5) 34.3 (8) þ4.0 24.7 (4) 24.7 (3) �0.1

6 33.3 (6) 29.3 (5) �4.0 33.3 (8) 33.0 (8) �0.4

7 34.8 (7) 31.7 (7) �3.1 4.3 (1) 3.6 (1) �0.7

8 36.6 (8) 39.3 (10) þ2.7 31.7 (7) 30.8 (6) �0.9

9 37.8 (9) 30.4 (6) �7.4 35.1 (9) 31.6 (7) �3.6

10 41.5 (10) 37.6 (9) �3.9 36.6 (10) 38.7 (11) þ2.1

11 50.0 (11) 44.0 (11) �6.0 41.7 (12) 41.6 (12) �0.1

12 71.4 (12) 65.6 (12) �5.8 20.0 (2) 15.9 (2) �4.1

CMM, composite maternal morbidity; CNM, composite neonatal morbidity; OSQI, obstetrical safety and quality index.

a Defined as �1 maternal and/or neonatal complication; b Adjusted for the following maternal factors: maternal age, body mass index, gestational age, and gestational diabetes mellitus.
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correlation between the 2 final rankings
(�1 vs �2 CMM and/or CNM), indi-
cating that the associated final rankings
are significantly related to one another,
no matter how the composite CMM
and/or CNM is defined.

Results in the context of what is
known
Previous studies have identified cesarean
delivery rates by individual provider,
institution, or region of the United
States. However, quality assurance
practices and safety programs vary from
hospital to hospital.14,15 A retrospective
study examined approximately 17,000
primiparous women with singletons in
Georgia and determined a crude cesar-
ean delivery rate of 37.1%, with varia-
tions by region and certain predisposing
factors, such as maternal age, obesity,
and baby weight of�4000 g.16 Arguably,
the risk-adjusted, rather than crude, ce-
sarean delivery rate may be a more
appropriate quality measure. Although
adjusting for these predisposing factors
may help to establish less cofounded
rates, proponents of crude cesarean
556.e5 American Journal of Obstetrics & Gynecol
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delivery rate argue that adjusting for
high-risk factors does not necessarily
alter the individual risk for cesarean
delivery.17

Another aspect of the controversy
surrounding crude vs risk-adjusted ce-
sarean delivery rate is the rate of adverse
maternal and neonatal outcomes.
Studies have shown that lower than ex-
pected cesarean delivery rates (crude or
risk-adjusted) are associated with
increased risk of adverse maternal and
neonatal outcomes not only for pri-
miparous pregnancies but also for
multiparous pregnancies.17 Therefore, it
may not be reasonable to solely use crude
or risk-adjusted cesarean rates as a safety
or quality measure without considering
the rate of associated adverse maternal
and neonatal outcomes. In addition,
overall maternal and neonatal morbidity
rates have been shown to portend sub-
stantial variability across hospitals and,
importantly, by the type of hospital.
Therefore, assessing maternal and
neonatal outcomes would allow for a
more comprehensive assessment of the
quality of a hospital.18
ogy APRIL 2022
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Previous studies have correlated ce-
sarean deliveries with worsening
maternal and/or neonatal outcomes.
One cross-sectional study identified
approximately 2000 pregnant women
who delivered between August 2014 and
December 2016 in Thailand and found
that cesarean deliveries significantly
increased the risk of severe adverse
maternal outcomes (defined bymaternal
death, organ dysfunction, life-
threatening condition within 7 days of
delivery) and severe adverse neonatal
outcomes (defined by neonatal death,
neonatal resuscitation, 5-minute Apgar
score of <7, or admission to the NICU
occurring within 7 days after delivery).19

Furthermore, other factors that may
worsen maternal mortality have been
described in detail in the literature, such
as unintended births, unmarried status,
non-Hispanic Black women ethnicity,
and cesarean deliveries.20

Like previous studies, our study sup-
ported that the ideal way to assess an
obstetrician’s or hospital’s performance
is by combining maternal and neonatal
outcomes, as it is widely known that
rity de ClinicalKey.es por Elsevier en junio 09, 
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these individually vary between obste-
tricians and hospitals.18 Our proposed
single metric OSQI integrates adjusted
cesarean delivery rates with maternal
and neonatal outcomes into 1 succinct
formula and can be used to rank and
evaluate the quality of obstetricians or
institutions.

Clinical implications
The results of our study have several
important clinical implications. Mini-
mizing overall cesarean delivery rates
and encouraging vaginal delivery have
been important goals worldwide.3,21,22

However, cesarean delivery rates with
their corresponding maternal and
neonatal outcomes have not consistently
been evaluated. Studies have shown that
it is challenging to capture obstetrical
hospital quality, as there are 2 groups
involved that are being taken care of:
mother and baby.23 On an institution-
wide level, by using the new OSQI, re-
sources may be better allocated toward
improving maternal and neonatal out-
comes in areas where this quality indi-
cator may reveal a deficiency manifested
by increasing OSQI: the goal being to
decrease OSQI, therefore improving
overall obstetrical outcomes.

Research implications
Weiss et al24 collected various maternal
and neonatal adverse events and
assigned weighted scores based on the
severity of the event, such as uterine
rupture, which received more points
than perineal lacerations. The scores of
these events were summed and subse-
quently divided by the total number of
deliveries. Future research using a
similar methodology but considering the
entire combined maternal and neonatal
outcomes is urgently needed.

Strengths and limitations
Study strengths included moderate
sample size, robust evaluation and
detailed analysis of all possible preexist-
ing maternal high-risk factors, and
detailed collection of all maternal and
neonatal outcomes until discharge from
the hospital. However, extracting this
detailed information from maternal and
neonatal records was time-consuming.
Descargado para Boletin -BINASSS (bolet-binas@
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We hope that EMRs can develop sys-
tems to capture all such detailed data
shortly. Study limitations included a
single institution review, inclusion of
only a fraction of practicing obstetri-
cians, and the unknown generalizability
of this tool to other hospital systems.
Therefore, findings should be confirmed
and validated by other centers or in-
stitutions. In addition, arguments could
be made about using different defini-
tions or scoring for maternal or fetal
outcomes, but the concept of using all
outcomes (maternal high-risk factors
combined with maternal and neonatal
outcomes) will remain the same. Our
proposed quality index uniquely in-
tegrates the mode of delivery with cor-
responding maternal and neonatal
outcomes. Hopefully, future studies us-
ing differentmethodologies can consider
the severity of the associated maternal
and neonatal complications and may
offer new insights into obstetrical quality
measures.

Conclusions
We developed a new tool that may
function as a comprehensive quality
measure of obstetrical care. Use of this
novel quality measure may help to
change initiatives geared toward patient
safety, balancing reduction of cesarean
delivery rates and achieving the most
optimal maternal and neonatal out-
comes. The OSQI helps to identify po-
tential ways to improve clinician practice
standards and to highlight areas of
improvement within an institution and
among institutions. Future research
should focus on the usefulness of the
OSQI to improve obstetrical care. n
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SUPPLEMENTAL TABLE 1
Ranking based on crude cesarean delivery rates and rates of composite maternal morbidity and composite neonatal
morbidity: ‡2 maternal or neonatal complications

Obstetriciana
Unadjusted cesarean
delivery rate CMMb CNMb CMM and/or CNMb

1 6/26 (23.1) 1/26 (3.9) 3/26 (11.5) 4/26 (15.4)

2 8/33 (24.2) 0/33 (0) 2/33 (6.1) 2/33 (6.1)

3 19/72 (26.4) 0/72 (0) 17/72 (23.6) 17/72 (23.6)

4 28/102 (27.5) 0/102 (0) 10/102 (9.8) 10/102 (9.8)

5 27/89 (30.3) 3/89 (3.4) 11/89 (12.4) 11/89 (12.4)

6 4/12 (33.3) 0/12 (0) 0/12 (0) 0/12 (0)

7 8/23 (34.8) 0/23 (0) 1/23 (4.3) 1/23 (4.3)

8 15/41 (36.6) 0/41 (0) 6/41 (14.6) 6/41 (14.6)

9 14/37 (37.8) 0/37 (0) 2/37 (5.4) 2/37 (5.4)

10 17/41 (41.5) 1/41 (2.4) 7/41 (17.1) 7/41 (17.1)

11 12/24 (50.0) 1/24 (4.2) 4/24 (16.7) 4/24 (16.7)

12 25/35 (71.4) 0/35 (0) 1/35 (2.9) 1/35 (2.9)

Data are presented as number/total number (percentage).

CMM, composite maternal morbidity; CNM, composite neonatal morbidity.

a The obstetricians were rank ordered based on their crude cesarean delivery rates; b Defined as �2 maternal and/or neonatal complications.
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SUPPLEMENTAL TABLE 2
Ranking based on unadjusted and adjusted (obstetrical safety and quality index) composite outcome rates: ‡2
maternal or neonatal complications

Obstetrician

Cesarean delivery (%)

Difference
(%)

Composite outcome (CMM and/or
CNM) (%)a

Difference
(%)

Unadjusted
(ranking)

Adjusted
(ranking)b

Unadjusted
(ranking)

Adjusted
(ranking)
(OSQI)

1 23.1 (1) 20.0 (1) �3.1 15.4 (9) 17.5 (11) þ2.1

2 24.2 (2) 28.8 (4) þ4.6 6.1 (5) 6.1 (5) 0

3 26.4 (3) 27.8 (3) þ1.4 23.6 (12) 22.7 (12) �0.9

4 27.5 (4) 23.6 (2) �3.9 9.8 (6) 9.4 (6) �0.4

5 30.3 (5) 34.3 (8) þ4.0 12.4 (7) 12.1 (7) �0.3

6 33.3 (6) 29.3 (5) �4.0 0 (1) 0 (1 or 2) 0

7 34.8 (7) 31.7 (7) �3.1 4.3 (3) 4.3 (3) 0

8 36.6 (8) 39.3 (10) þ2.7 14.6 (8) 14.3 (8) �0.4

9 37.8 (9) 30.4 (6) �7.4 5.4 (4) 5.3 (4) �0.1

10 41.5 (10) 37.6 (9) �3.9 17.1 (11) 15.8 (10) �1.3

11 50.0 (11) 44.0 (11) �6.0 16.7 (10) 15.4 (9) �1.3

12 71.4 (12) 65.6 (12) �5.8 2.9 (2) 0 (1 or 2) �2.9

CMM, composite maternal morbidity; CNM, composite neonatal morbidity; OSQI, obstetrical safety and quality index.

a Defined as �2 maternal and/or neonatal complications; b Adjusted for the following maternal factors: maternal age, body mass index, gestational age, and gestational diabetes mellitus.
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