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Abstract

Objective: To evaluate race and ethnicity differences in cesarean birth and maternal morbidity in 

low-risk nulliparous people at term.

Methods: We conducted a secondary analysis of a randomized trial of expectant management 

versus induction of labor in low-risk nulliparous people at term. The primary outcome was 

cesarean birth. Secondary outcome was maternal morbidity, defined as: transfusion of ≥ 4 units 

of red blood cells, any transfusion of other products, postpartum infection, ICU admission, 

hysterectomy, venous thromboembolism, or maternal death. Multivariable modified Poisson 
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regression was used to evaluate associations between race and ethnicity, cesarean birth, and 

maternal morbidity. Indication for cesarean was assessed using multivariable multinomial logistic 

regression. A mediation model was used to estimate the portion of maternal morbidity attributable 

to cesarean by race and ethnicity.

Results: Of 5759 included participants, 1158 (20.1%) underwent cesarean; 1404 (24.3%) 

identified as non-Hispanic Black, 1670 (29.0%) as Hispanic, and 2685 (46.6%) as non-Hispanic 

White. Adjusted models showed increased relative risk of cesarean among non-Hispanic Black 

(adjusted relative risk [aRR] 1.21, 95% CI 1.03-1.42) and Hispanic (aRR 1.26, 95%CI 1.08-1.46) 

people compared with non-Hispanic White people. Maternal morbidity affected 132 (2.3%) 

individuals, and was increased among non-Hispanic Black (aRR 2.05, 95%CI 1.21-3.47) and 

Hispanic (aRR 1.92, 95%CI 1.17-3.14) people compared with non-Hispanic White people. 

Cesarean birth accounted for an estimated 15.8% (95% CI 2.1%-48.7%) and 16.5% (95% CI 

4.0% - 44.0%) of excess maternal morbidity among non-Hispanic Black and Hispanic people, 

respectively.

Conclusion: Non-Hispanic Black and Hispanic nulliparous people who are low-risk at term 

undergo cesarean more frequently than low-risk non-Hispanic White nulliparous people. This 

difference accounts for a modest portion of excess maternal morbidity.

Précis:

Term, low-risk nulliparous Black and Hispanic people have higher rates of cesarean birth than 

White people, which accounts for a portion of excess maternal morbidity.

Introduction

Despite increasing attention to safely reducing cesarean birth rates among nulliparous people 

with singleton, vertex pregnancies at term, approximately 25% of deliveries in the U.S. 

occur via primary cesarean in this group.1,2 Cesarean birth increases short-term peripartum 

morbidity and risks of future pregnancy complications.3 As with other perinatal outcomes, 

racial and ethnic disparities in the rate of cesarean birth persist, with non-Hispanic 

Black people undergoing primary cesarean more commonly than their non-Hispanic White 

counterparts.1,4–11

Limited studies have focused on differences in primary cesarean birth rates among low-risk 

nulliparous people by race and ethnicity; in general, these studies are retrospective, using 

administrative data or single-institution chart reviews.4,6,9,10,12,13 Hypotheses accounting 

for the observed increased rates of cesarean among non-Hispanic Black people include 

increased rates of unmeasured co-morbidities that predispose patients to cesarean birth, 

institutional differences in labor management, physician or other health care professional 

behavior, and others.7,14–24

Given the association between cesarean birth and increased maternal morbidity, increased 

rates of cesarean birth among non-Hispanic Black people would intuitively be associated 

with increased maternal morbidity.3,23,25,26 Racial inequities in maternal morbidity have 

received increasing attention from the public and medical communities, spurring health care 

professionals, institutions, and policy makers to address them.27–29 However, the association 
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between maternal morbidity, race, ethnicity, and primary cesarean among otherwise low-risk 

nulliparous laboring people is understudied.

The ARRIVE trial (A Randomized Trial of Induction Versus Expectant Management) 

provides a unique opportunity to assess the relationships between cesarean birth, race, 

ethnicity, and maternal morbidity. The trial included only term low-risk nulliparous people, 

eliminating many of the confounding risk factors present in other studies of race, ethnicity, 

and cesarean birth. Though the distribution of cesarean by race and ethnicity was not 

different in ARRIVE as a result of study group assignment (i.e., induction did not change 

the distribution of cesarean by race or ethnicity), there was a higher frequency of cesarean 

birth among non-Hispanic Black and Hispanic individuals in the study overall. However, 

in a medically homogenous population, the frequency of primary cesarean birth should be 

equally distributed among racial and ethnic groups. Therefore, our objective was to assess 

whether racial and ethnic disparities in cesarean birth exist in this group of geographically 

and racially diverse nulliparous people who were low-risk at term. Secondarily, we sought 

to assess whether: 1) indication for cesarean birth differed by race and ethnicity, and 2) 

increased cesarean births among non-Hispanic Black or Hispanic people could explain racial 

or ethnic inequities in maternal morbidity.

Methods

This is a secondary analysis of ARRIVE, a multicenter randomized trial of induction of 

labor versus expectant management at term conducted at 41 centers across the United 

States.30 To briefly review, low-risk nulliparous people with a reliably dated singleton 

fetus in vertex presentation with no contraindications to a trial of labor were screened for 

eligibility between 34 0/7 - 38 6/7 weeks gestation from March 2014 to August 2017. 

Low-risk was defined as having no medical, obstetric, or fetal indications for delivery 

prior to 40 5/7 weeks gestation. Individuals consented earlier in gestation were re-assessed 

between 38 0/7 - 38 6/7 weeks to ensure they continued to meet low-risk criteria. At 38 0/7 

- 38 6/7 weeks, eligible participants were randomized to either induction of labor between 

39 0/7 - 39 4/7 weeks or expectant management (awaiting spontaneous onset of labor or 

a medical or obstetric indication for delivery, with delivery initiated no later than 42 2/7 

weeks). The trial was conducted pragmatically, with no pre-specified protocols for induction 

or labor management. Trained research personnel abstracted all medical record data.

All participants in the primary trial with available outcome data were eligible for this 

analysis. The primary exposure was participant self-reported race and ethnicity. Due to 

small numbers, participants who identified as other than non-Hispanic Black, Hispanic, or 

non-Hispanic White, or whose race and ethnicity were missing, were excluded.

The primary outcome was cesarean birth. Indication for cesarean was based on the 

primary indication identified during chart abstraction, and categorized as non-reassuring 

fetal status, labor dystocia (arrest of dilation or arrest of descent), or other (abnormal 

presentation, abruption, umbilical cord prolapse, suspected macrosomia, preeclampsia, and 

other/unspecified). We did not subcategorize dystocia due to sample size constraints.
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Composite maternal morbidity included transfusion of ≥4 units of packed red 

blood cells, transfusion of any other blood products, postpartum infection (including 

postpartum endometritis, wound complication, cellulitis requiring antibiotics, pneumonia, 

pyelonephritis, bacteremia of unknown source, or septic pelvic thrombophlebitis), intensive 

care unit (ICU) admission, hysterectomy, venous thromboembolism, or maternal death. This 

composite includes diagnoses available in our data that the Centers for Disease Control 

and Prevention’s (CDC) includes in their definition of severe maternal morbidity. However, 

we used a broader definition of infection-related morbidity (CDC definition includes only 

sepsis).31

Baseline sociodemographic and clinical variables assessed at randomization included 

maternal age, employment (full- or part-time vs none), insurance (private vs self-pay 

or public), marital status (married or partnered vs not partnered), body mass index 

(BMI), tobacco use (none vs any during pregnancy), and history of pregnancy loss 

(any loss < 20 weeks). Modified Bishop score (cervical dilation, fetal station, cervical 

effacement) was assessed on admission for delivery and categorized as < 5 or ≥ 5. Post-

randomization obstetric and neonatal variables were obtained via chart abstraction and 

included preeclampsia or gestational hypertension (defined according to American College 

of Obstetrics and Gynecology guidelines32), clinical chorioamnionitis (clinical diagnosis 

any time between start of labor until delivery), abruption, small for gestational age (SGA) 

neonate (birthweight < 10th percentile for gestational age33), neonatal intermediate or 

intensive care unit (NICU) admission, and, among those with non-reassuring fetal status 

as the indication for cesarean, Apgar score ≥ 7 at 1 minute. NICU admission and Apgar 

score served as a crude safety signal for indicated cesarean delivery.

Bivariate analyses were conducted to compare baseline and outcome variables between race 

and ethnicity groups. We used Fisher’s exact or chi-square as appropriate for categorical 

variables, and Wilcoxon rank-sum test for continuous.

Multivariable modified Poisson regression was used to assess the association between 

cesarean birth and race and ethnicity. Any pre-delivery covariates that differed by race 

or ethnicity (p < 0.05) and were statistically related to cesarean birth with p <0.20 were 

included in the multivariable models. Covariates that did not statistically alter the models 

were removed in a reverse stepwise fashion. However, we retained study treatment group, 

relationship status, employment, and insurance irrespective of their statistical influence. An 

adjustment for site was considered, but sample size did not permit the required number of 

covariates.

We assessed indication for cesarean via multivariabe multinomial logistic regression, 

which permits simultaneous evaluation of multiple categories of the outcome variable. 

The categories of indication for cesarean (non-reassuring fetal status, labor dystocia, and 

other) were compared with vaginal birth (referent). We used the reverse stepwise process 

described above to identify covariates. Given fewer events in the “Other” indication category 

for cesarean birth, we performed a sensitivity analysis removing this indication from the 

models.
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Multivariable modified Poisson regression was used for the maternal morbidity outcome. 

We next performed a mediation analysis to determine if and to what extent cesarean 

delivery may account for excess risk of maternal morbidity among non-Hispanic Black 

and Hispanic people. Because adjusted coefficients in logistic regression cannot be directly 

compared to assess for mediation,34 we used SAS procedure PROC CAUSALMED. This 

mediation analysis uses a counterfactual statistical approach to determine the percentage 

of the association between race and ethnicity and maternal morbidity that is accounted for 

by cesarean delivery. Bootstrapping was used to obtain 95% confidence intervals for these 

mediation estimates.

Institutional Review Board (IRB) approval was obtained for the primary study at all 

participating centers. All participants provided written informed consent at enrollment. This 

secondary analysis was considered exempt from review by the University of Utah IRB. 

A p-value < 0.05 was used to define statistical significance, and all tests were two-tailed. 

Imputation for missing data was not performed. All analyses were performed using SAS 

version 9.4 (SAS Institute, Cary NC). We followed STROBE reporting guidelines for cohort 

studies.

Results

Of the 6,106 people randomized in the parent trial, outcome data were available for 

6,096. Of these, 5,759 (94.5%) were included in this analysis. One hundred ninety-two 

Asian people and 145 people who reported their race and ethnicity as any other race, 

multiple races, or who declined to report were excluded. Table 1 provides the distribution 

of sociodemographic, maternal, and obstetric factors by race and ethnicity, as well as 

missingness for covariates. Non-Hispanic White individuals were more likely than both 

non-Hispanic Black and Hispanic individuals to be older, married or partnered, and 

employed, have private insurance, lower BMI, and less likely to have a modified Bishop 

score < 5 at admission or a diagnosis of preeclampsia or gestational hypertension after 

randomization. Compared to non-Hispanic White people, non-Hispanic Black people were 

more likely to use tobacco or have prior pregnancy losses, while Hispanic individuals used 

tobacco less frequently and were more likely to develop clinical chorioamnionitis. Of note, 

randomization resulted in similar distribution of race and ethnicity within randomized study 

groups.

Table 2 shows the frequency of primary and secondary outcomes, as well as descriptive 

neonatal outcomes, by race and ethnicity. Just under 18% of non-Hispanic White people 

underwent cesarean birth, compared to 22.8% (p<0.001) of non-Hispanic Black and 21.9% 

(p<0.001) of Hispanic people had cesarean births. Overall, 2.3% (n=132) of people had a 

maternal morbidity event. Among non-Hispanic Black and Hispanic individuals, maternal 

morbidity was present in 3.1% and 3.2% of deliveries respectively, compared with 1.3% of 

deliveries to non-Hispanic White people (p<0.001 for each pairwise comparison). Of those 

with morbidity, infection was the most common (n=110, 83.3%). There were no significant 

differences in SGA or NICU admission by race or ethnicity, nor in 1-minute Apgar > 7 

among infants delivered via cesarean for non-reassuring fetal status.

Debbink et al. Page 5

Obstet Gynecol. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Table 3 displays unadjusted and adjusted regression models predicting cesarean birth, 

indication for cesarean, and maternal morbidity. Model 2 is adjusted for obstetric risk factors 

significant in bivariate analyses, including maternal age, BMI, modified Bishop score on 

admission, and study intervention group. Model 3 additionally adjusts for socioeconomic 

factors including employment, insurance, and marital status. Of note, hypertensive disorders 

of pregnancy, smoking, and prior pregnancy loss did not change the results and were 

removed from the models. Including assigned study group (elective induction vs expectant 

management) did not meaningfully alter the results, indicating that the disparity in cesarean 

birth was present irrespective of study group assignment; because this is a secondary 

analysis of a randomized controlled trial, study group was retained in the models. Non-

Hispanic Black people had significantly increased relative risk of cesarean birth in all 

models [Model 1 unadjusted RR 1.30 (95% CI 1.14-1.47); Model 2 aRR 1.28 (95% CI 

1.11-1.47); Model 3 aRR 1.21 (95% CI 1.03-1.42)]. Similarly, we found a significantly 

increased relative risk of cesarean birth in all models for Hispanic people [Model 1 

unadjusted RR 1.25 (95% CI 1.10-1.41); Model 2 aRR 1.29 (95%CI 1.13-1.47); Model 

3 aRR 1.26 (95% CI 1.08-1.46)]. Figure 1 displays a forest plot of Model 3 results.

In adjusted multinomial regression models evaluating indications for cesarean, only non-

reassuring fetal status differed significantly for non-Hispanic Black and Hispanic people 

compared with their non-Hispanic White counterparts (Table 3, Figure 1). Among non-

Hispanic Black people, the adjusted odds of having a cesarean for non-reassuring fetal 

status (relative to vaginal birth) was 74% higher than for non-Hispanic White people (aOR 

1.74, 95% CI 1.32-2.29). Among Hispanic people, the adjusted odds of cesarean for non-

reassuring fetal status was 51% higher (aOR 1.51, 95% CI 1.16-1.97). Sensitivity analyses 

removing “Other” as an indication for cesarean birth did not alter the results (analyses not 

shown).

For both non-Hispanic Black (aRR 2.05, 95% CI 1.21-3.47) and Hispanic (aRR 1.92, 

95% CI 1.17-3.14) people, the adjusted relative risk of maternal morbidity was twice 

that of non-Hispanic White people (Table 3). Since the majority of morbidity in this 

cohort stemmed from infection-related causes, adjusted maternal morbidity models included 

clinical chorioamnionitis as a covariate. The proportion of the relative risk of maternal 

morbidity accounted for by cesarean birth among non-Hispanic Black people was 15.8% 

(95% CI 2.1%-48.7%). For Hispanic people, cesarean accounted for 16.5% (95% CI 

4.0%-44.0%) of the excess maternal morbidity.

Discussion

In a geographically and racially diverse cohort enrolled in a randomized trial limited to 

nulliparous people who were verified to be low-risk in the 38th week of gestation, non-

Hispanic Black and Hispanic people had higher relative risk of cesarean birth compared 

with non-Hispanic White people. For both non-Hispanic Black and Hispanic individuals, 

these inequities were driven by an increased relative risk of cesarean birth for non-reassuring 

fetal status. Furthermore, cesarean birth may account for approximately 16% of the excess 

maternal morbidity among non-Hispanic Black and Hispanic people in this cohort.
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Cesarean birth for non-reassuring fetal status was primarily responsible for the association 

between maternal Black race or Hispanic ethnicity and cesarean birth, a finding that 

comports with previous retrospective analyses.10,12 Though assigning a “primary” indication 

for cesarean birth can obscure a more complex clinical picture, these data do not permit us 

to ascertain details of the medical decision making. It is worth noting that despite attempts 

at standardization, the interpretation of fetal heart rate tracings remains somewhat subjective 

– particularly among the wide range of Category II tracings – and correlation with fetal 

outcomes is weak.35,36 Indeed, despite increased relative risk of cesarean for non-reassuring 

fetal status among Black and Hispanic individuals, we found no differences by race in 

indicators of neonatal compromise at delivery such as NICU admission or Apgar score. 

Therefore, the finding that a relatively subjective indication for cesarean birth accounts for 

the difference in cesarean rates for low-risk non-Hispanic Black and Hispanic people raises 

several possible interpretations.

First, the higher rate of cesarean due to fetal tracing among non-Hispanic Black and 

Hispanic people may stem from the inequitable use of a subjective indication for cesarean 

due to clinician bias, whether conscious or unconscious.37–39 This cohort of low-risk 

nulliparous PEOPLE lacks the most common risk factors (e.g., chronic hypertension, 

diabetes, fetal growth restriction) for placental insufficiency and accordingly greater risk 

of fetal intolerance of labor. Consequently, one would expect that abnormal fetal tracings 

leading to cesarean should be randomly distributed across racial and ethnic groups. We 

hypothesize that various potential biases (and likely a combination) during intrapartum 

management could explain this phenomenon. For instance, clinical obstetric teaching about 

the relationship between placental insufficiency and race may create an educational bias40 

that leads clinicians to act prematurely on the fetal tracing of a non-Hispanic Black person 

that they might manage expectantly for a White person. Communication bias, in which 

clinicians word their concerns about fetal status differently depending upon the mother’s 

race or ethnicity, may lead a birthing person to more readily agree to a cesarean or feel more 

pressured to do so. Power dynamics and patients’ sense of agency may also play a role; 

people of color have reported lower birth satisfaction, increased stress in labor, and higher 

rates of mistreatment intrapartum.41

There may also be differences by race or ethnicity in antenatal management or access to 

care after randomization that could contribute to the risk for cesarean delivery, including 

cesarean due to non-reassuring fetal status. For instance, structural racism results in 

differences in access to prenatal care by race.42–44 Limited access to care at term among 

non-Hispanic Black or Hispanic people could create disparities in the timely diagnosis of 

post-randomization indications for delivery, and it is possible that delay in some diagnoses 

could increase risk of cesarean birth. Similarly, implicit and explicit bias have been 

associated with inappropriate dismissal of patient concerns and poor communication,41,45,46 

which may also lead to delays that could increase the risk for cesarean. Notably, adjusting 

for hypertensive disorders of pregnancy did not significantly alter the association between 

race or ethnicity and cesarean birth, but we cannot exclude that other post-randomization 

diagnoses may have contributed to differential risk of cesarean. Even if that were so, 

however, it does not alter the fundamental finding: even among individuals who remain low 
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risk just days before full term, there are still disparities in cesarean delivery by race and 

ethnicity that account for some of the variation in severe maternal morbidity.

Finally, one retrospective study found differences by race or ethnicity in selected fetal 

tracing parameters on computerized cardiotocography, a type of monitoring not routinely 

used in the US.47 The study did not evaluate whether physicians or midwives providing 

obstetric care can detect these differences in clinical practice, nor if they contribute to 

clinical decision making such as cesarean delivery. Furthermore, as race is a social construct, 

these differences, if present, would not be inherent to race itself. Given this, it seems 

unlikely that such differences contribute to the findings we observed in a US cohort.

The positive association between maternal morbidity and race was consistent with prior 

work.3 Although cesarean birth may account for only a modest proportion of excess 

morbidity among non-Hispanic Black or Hispanic people, if applied to the population, even 

small changes in primary cesarean may have broad ramifications for maternal morbidity. 

Approximately 800,000 of the >3 million births in the US each year are to low-risk 

nulliparous people at term, of whom approximately 12-13% are non-Hispanic Black 

and 20% Hispanic.2,48 Demonstrating this modest association between primary low-risk 

cesarean birth and excess maternal morbidity among non-Hispanic Black and Hispanic 

individuals contributes urgency to attempts to safely reduce primary cesarean birth, and 

should prompt future studies to further evaluate the relationship.

Our study does have limitations. As with any randomized trial, those who chose to enroll in 

ARRIVE may differ from the general population of term, low-risk nulliparous PEOPLE,49 

but this limitation to generalizability would not be expected to explain racial or ethnic 

differences in cesarean birth. Additionally, as a secondary analysis, this study primarily 

serves as a hypothesis generating exercise. Of note, while the overall sample size is 

large, the sample sizes for some outcomes (e.g. maternal morbidity) are lower, resulting 

in relatively wide confidence intervals. Therefore, point estimates for these outcomes should 

be interpreted with caution. However, observational studies provide the bulk of the evidence 

regarding inequities in perinatal outcomes by self-reported race or ethnicity. Consistency of 

these findings across contexts, institutions, and settings provides confidence in the existence 

of a true relationship.6,8,10

Our study has several strengths. Previous studies used retrospective review of either medical 

records or administrative data,6,8,10 but individuals’ participation in ARRIVE depended 

upon a standardized, prospective assessment of eligibility. Ensuring that all included 

individuals were equally low-risk in the 38th week of pregnancy provides confidence in 

the diagnosis of “low-risk at term.” Data collection by trained personnel offers reliability of 

collected covariates and the indication for cesarean. The multi-site nature of the parent study 

improves generalizability compared with existing single-institution or single-state studies by 

increasing institutional, geographic, racial, and ethnic diversity in the cohort. Finally, this 

study provides an estimate of the relationship between primary cesarean birth and excess 

maternal morbidity among non-Hispanic Black and Hispanic women in a low-risk cohort, a 

novel contribution to the literature.
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Future studies should seek to understand the factors that lead to increased primary cesarean 

birth among non-Hispanic Black and Hispanic people. Our findings suggest that the safe 

reduction of the primary cesarean rate among Black and Hispanic people may not only 

produce equity in surgical outcomes, but may partially address inequities in maternal 

morbidity. Reduction of primary cesarean birth among low-risk nulliparous people of color 

will likely require a multi-pronged approach to address institutional, structural, and clinician 

biases in addition to high-quality, safe intrapartum obstetric care overall.
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Figure 1: 
Adjusted* relative risks (aRRs) for cesarean birth and maternal morbidity, and adjusted* 

odds of cesarean indications, by race and ethnicity. Blue squares with blue lines indicate 

aRR or adjusted odds ratio (aOR), with error bars for 95% CIs for non-Hispanic 

Black individuals vs non-Hispanic White individuals. Red circles with red lines indicate 

aRR or aOR, with error bars for 95% CIs for Hispanic individuals vs non-Hispanic 

White individuals. Vertical grey line is an indicator for a relative risk or odds of 1.0 

(line of unity). *Adjusted for clinical factors (maternal age, body mass index, modified 

Bishop score at admission, study group) and socioeconomic factors (employment status, 

insurance status, and marital status). †Vaginal delivery is the outcome referent for all 

models in which cesarean birth is the primary outcome, including multinomial model 

of indication for cesarean. ‡Composite includes transfusion of 4 or more units of 

packed red blood cells, transfusion of any other blood products, postpartum infection 
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(postpartum endometritis, wound complication, cellulitis requiring antibiotics, pneumonia, 

pyelonephritis, bacteremia of unknown source, or septic pelvic thrombosis), intensive 

care unit admission, hysterectomy, venous thromboembolism, or maternal death. Maternal 

morbidity models are additionally adjusted for chorioamnionitis and excluded the covariate 

of modified Bishop score.
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Table 1.

Sociodemographic and obstetric factors by race and ethnicity*

Non-Hispanic Black
(n=1404) p-value

† Hispanic
(n=1670) p-value

† Non-Hispanic White
(n=2685)

Baseline demographic and clinical characteristics

 Maternal age (years) 21.0 (20.0-24.0) <.001 22.0 (20.0-26.0) <.001 26.0 (22.0-30.0)

 Private insurance 238 (17.0) <.001 278 (16.7) <.001 2007 (74.8)

 Employed full or part time 523 (37.3) <.001 516 (30.9) <.001 1902 (71.2)

 Married or living with partner 361 (25.7) <.001 835 (50.0) <.001 2140 (79.7)

 BMI (kg/m2) 31.8 (27.8-37.2) <.001 31.0 (28.0-35.1) <.001 30.0 (27.1-34.2)

 History of pregnancy loss
‡ 413 (29.4) <.001 384 (23.0) 0.70 604 (22.5)

 Tobacco use 169 (12.0) 0.005 40 (2.4) <.001 248 (9.2)

 Modified Bishop score < 5 at admission 529 (39.0) <.001 555 (35.2) <.001 648 (26.4)

Gestational age at delivery (weeks) 39 (39-40) 0.15 39 (39-40) 0.63 39 (39-40)

Randomized to induction of labor 706 (50.3) 0.62 866 (51.9) 0.12 1328 (49.5)

Clinical diagnoses after randomization

 Preeclampsia or gestational hypertension 221 (15.7) <.001 231 (13.8) <.001 229 (8.5)

 Chorioamnionitis (suspected or confirmed) 173 (12.3) 0.28 293 (17.5) <.001 300 (11.2)

 Abruption 4 (0.3) 0.50 6 (0.4) 0.35 5 (0.2)

Abbreviations: BMI – body mass index

Incomplete data: Missing Bishop score in 369, missing BMI in 28, missing employment in 17.

*
Data presented are n (%) or median (interquartile range).

†
Based on Chi-square or Fisher’s exact test for categorical variables or Wilcoxon rank-sum test for continuous variables. P-values are for pairwise 

comparisons of Non-Hispanic Black or Hispanic vs. Non-Hispanic White as the referent.

‡
Any prior pregnancy delivered < 20 weeks’ gestation
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Table 2.

Distribution of cesarean birth, indication for cesarean, maternal morbidity, and descriptive neonatal outcomes 

by race and ethnicity*

Non-Hispanic Black
(n=1404) p-value

† Hispanic
(n=1670) p-value

† Non-Hispanic White
(n=2685)

Cesarean birth (any indication)
‡ 320 (22.8) <.001 366 (21.9) <.001 472 (17.6)

 Non-reassuring fetal status 190 (13.5) 185 (11.1) 194 (7.2)

 Labor dystocia 110 (7.8) 153 (9.2) 239 (8.9)

 Other 20 (1.4) 28 (1.7) 39 (1.5)

Maternal morbidity composite
§ 43 (3.1) <.001 54 (3.2) <.001 35 (1.3)

 Transfusion ≥ 4u pRBC 4 (0.3) 6 (0.4) 4 (0.2)

 Transfusion any other products 6 (0.4) 6 (0.4) 4 (0.2)

 Postpartum infection
‖ 38 (2.7) 44 (2.6) 28 (1.0)

 ICU admission 4 (0.3) 3 (0.2) 5 (0.2)

 Hysterectomy -- 1 (0.1) -- 

 Venous thromboembolism 1 (0.1) 2 (0.1) -- 

Neonatal outcomes

 Small for gestational age
¶ 113 (8.1) 0.28 142 (8.5) 0.54 243 (9.1)

 NICU admission 174 (12.4) 0.63 199 (11.9) 0.97 319 (11.9)

 1-minute Apgar ≥ 7
# 149 (78.4) 0.54 153 (82.7) 0.10 147 (75.8)

Abbreviations: pRBC – packed red blood cells; ICU – intensive care unit; NICU – neonatal intermediate or intensive care unit

*
Data presented are n (%)

†
Chi-square test for categorical variables. P-values for pairwise comparisons of Non-Hispanic Black or Hispanic vs. referent Non-Hispanic White.

‡
The proportions attributed to each indication for cesarean are relative to the total number of births, including vaginal births.

§
Distributions for each component of the composite are presented as column percentages because components are not mutually exclusive. There 

were no maternal deaths.

‖
Postpartum infection defined as any postpartum endometritis, wound complication, cellulitis requiring antibiotics, pneumonia, pyelonephritis, 

bacteremia of unknown source, or septic pelvic thrombosis

¶
Defined as birthweight <10th percentile for gestational age

#
Apgar score evaluated only among those women undergoing cesarean for non-reassuring fetal status
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