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ABSTRACT 

Background: Maternal and neonatal morbidity and mortality is a prevalent and pressing issue in our health care 

system that is disproportionately affecting minority populations at increasing rates. This study's objective is to analyze 

data from a single institution in southwest Ohio to determine if racial disparities are present and to what extent different 

measures of labor outcomes are influenced. 

Methods: We analyzed retrospective data utilizing the electronic medical records system from a multicenter  

hospital system in southwest Ohio, dating January 2019 to July 2021. The dataset included demographic, obstetrical, and 

labor outcomes of patients who gave birth to singleton pregnancies at 37 weeks gestation or greater during the time 

period. Using the patients’ self-identified race, chi-square tests and Student t tests were used to identify disparities in 

obstetrical outcomes. 

Results: Of the 13 666 patients in the cohort, non-Caucasian patients experienced higher rates of cesarean delivery than 

Caucasian patients and were more likely to have higher maternal composite scores, indicating a higher rate of adverse 

effects during and after labor. The nulliparous, term, singleton, vertex (NTSV) rate was 5% higher among non-Caucasian 

patients than Caucasian patients. Significant differences in the length of time between induction and delivery were also 

found between race groups.  

Conclusion: Our findings suggest the presence of unmeasured clinical and nonclinical factors that are affecting 

the care of minority patients, similar to the findings of current and past literature. This data can be utilized as a baseline 

for future interventions aimed at reducing the disparities in Ohio and across the country.  

Keywords: Racial disparities; Labor outcomes; Maternal morbidity; Women’s health 

INTRODUCTION 

The United States has the highest infant and maternal mortality 

rates among high-income countries, despite spending more per 

capita on health care than other high-income countries.1 Within 

these high morbidity and mortality rates, there exists a pro-

nounced disparity between White and minority patients. Black 

pregnant patients are up to 3 times more likely to die from preg-

nancy-related complications than White pregnant patients and are 

more likely to die from a preventable cause.2,3 There have been 

observed disparities in cesarean delivery rates and indications 

among racial groups, with minority populations having significant-

ly higher odds of having a cesarean delivery compared to White 

patients.4  

There has been a rapid rise in the rates of cesarean delivery, up 

over 4% from 2019 to 2021, but without an associated decrease in 

the rates of maternal and neonatal mortality.5 This increase was 

driven predominantly by primary cesarean deliveries (ie, patients 

who have not had a prior cesarean delivery).6,7 Cesarean delivery 

is often a lifesaving procedure for both the mother and baby, but it 

is not without higher risks of maternal morbidity and mortality 

and adverse neonatal outcomes compared to vaginal deliveries.8 

These findings have led to the rate of cesarean deliveries among 
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patients with nulliparous, term, singleton, vertex pregnancies 

(NTSV) becoming the central metric used by health care systems 

for tracking interventions aimed at reducing cesarean delivery 

rates.5,9 Regardless of race, NTSV rates are higher among patients 

with multiple comorbidities compared to patients with no comor-

bidities. However, among patients with no comorbidities, non-

Hispanic Black patients have the highest NTSV rate among all race 

groups.10  

As the growing cesarean rates become more apparent, induction 

of labor (IOL) has become an increasingly common procedure as it 

can reduce the risk of cesarean delivery and provide benefits for 

the baby.11,12 About 1 in 5 pregnant patients in the United States 

will undergo IOL, but the process varies by patient, providers, and 

institution making the outcomes and levels of maternal birth satis-

faction, assessed by the Birth Satisfaction Scale–Revised, also vary 

widely.13,14 Historically, systemic racism both outside and within 

the health care system, as well as reports of mistreatment by mi-

nority patients, have been well-documented in literature to affect 

the trust and relationships between patients and their provid-

er.15,17 Specific to IOL, Black patients are more likely to describe 

lower levels of birth satisfaction, hypothesized to be associated 

with the higher rates of inductions resulting in cesarean delivery 

and longer laboring times also reported in this group.14,18 

The current gaps in the research lie in how to best create and  

implement solutions that will reduce the racial disparities in ma-

ternal and neonatal morbidity. Limited research has shown that 

applying standardized protocols to common obstetrical proce-

dures has successfully reduced the overall maternal mortality rate 

as well as the differing rates of cesarean deliveries and neonatal 

morbidities between racial groups.19 There are many factors that 

can contribute to the disparities seen in patient morbidity, but 

statistically significant risks may vary between providers, hospi-

tals, and communities. Understanding how the patients within 

Ohio and our community are affected by these factors has signifi-

cant implications for public health in Ohio and can be utilized to 

improve care for all patients. The purpose of our study is to ana-

lyze the data from a single institution in southwest Ohio to deter-

mine if racial disparities are present and to what extent different 

measures of labor outcomes are disproportionately affected. This 

data will allow us to better understand the disparities present in 

our community and in Ohio and will serve as a baseline for com-

paring the effectiveness of interventions on patient outcomes in 

the future.  

METHODS  

Data and Participants 

Retrospective data were extracted from the electronic medical 

record at a large hospital system in southwestern Ohio. Patient 

identifiers were removed from the dataset prior to analysis. All 

pregnant patients at 37 weeks of gestational age or greater who 

were admitted to 1 of the 5 maternity locations within a single 

health system from January 2019 to July 2021 were eligible for 

inclusion. Individuals were excluded if they were carrying more 

than 1 baby to ensure the study population did not include those 

at increased risk for poor maternal or fetal outcomes due to multi-

ple gestation. In total, 13 666 patients met criteria to be included 

in the study. The data included demographic information such as 

gestational age at delivery, self-identified race, zip code of resi-

dence, primary language spoken, type of insurance, and the pres-

ence of diabetes and/or hypertension. It also included measures of 

obstetrical outcomes such as date and time of admission and de-

livery, maternal morbidity and maternal outcome composite 

scores, neonatal morbidity and neonatal outcome composite 

scores, mode of delivery, birth weight, and induction of labor 

rates. This study was approved by the Wright State University 

Institutional Review Board (#07272). 

Measures 

Maternal outcome composite scores were calculated as a yes or no 

that at least 1 adverse effect occurred for the mother during labor 

and delivery or up to 4 weeks postpartum, effects included third- 

or fourth-degree perineal laceration, blood transfusion, endome-

tritis, wound separation or infection, venous thromboembolism, 

hysterectomy, intensive care unit admission, eclampsia, cardiac 

arrest, or death. Neonatal outcome composite scores were calcu-

lated as a yes or no that at least 1 adverse effect occurred for the 

neonate during or after delivery, effects included severe respirato-

ry distress, need for resuscitation, sepsis, and/or admission to the 

neonatal intensive care unit (NICU). If an adverse outcome was 

present, the patient received a score of 1, if no adverse outcome 

occurred, they received a 0. The average birth weight of the babies 

born to the whole cohort and to each race group was defined, as 

well as the percentage of babies that qualified as small for gesta-

tional age (SGA). Small for gestational age was defined as a weight 

less than the 10th percentile for the gestational age and sex of baby 

as set by the American Academy of Pediatrics.20 A vaginal birth 

after cesarean delivery (VBAC) is a term used for patients who 

undergo vaginal delivery following a previous cesarean delivery in 

a prior pregnancy. The data included whether the patient attempt-

ed a VBAC and, if so, whether it was successful or failed. Using 

these data, we could calculate a successful VBAC rate by determin-

ing the ratio of successful VBACs to all attempted VBACs.  

Statistical Analysis 

Descriptive statistics of the data from each of the 4 sites within the 

hospital system were first completed to identify if there were sig-

nificant differences in the patient populations between the sites. 

The demographics were not found to be significantly different 

between the sites, so the remaining analysis was done with data 

from all sites together. Patients were grouped by their self-

identified race as recorded in the medical record. In this study the 

largest racial groups were Caucasian (73.2%) and Black or African 

American (21.7%). All patients who did not identify as Caucasian 

were also grouped into a secondary non-Caucasian category to 

allow for a comparison of Caucasian patients versus all other  
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races. Descriptive statistics were used to characterize the demo-

graphic and clinical data of the entire cohort and of each race 

group. The associations between the groups were compared using 

chi-square tests for categorical variables and Student t tests for 

the continuous variables. Statistical significance was defined as  

P < 0.05. All statistical analysis was performed on SPSS version 

29.0 software (IBM, Armonk NY).  

RESULTS  

Cohort Demographics 

Demographic and health history of the cohort grouped by race are 

reported in Table 1. Overall, 73% of the patients identified as Cau-

casian and 21.7% as Black or African American. In the period stud-

ied, there were no cases of maternal death and 8 cases of neonatal 

death, 5 Caucasian babies and 3 Black or African American babies, 

which each accounted for 0.1% of babies born to the respective 

groups. English was identified as the primary language spoken of 

95% of the cohort. A prior parity was experienced by 64.5% of the 

cohort; this rate was similar across Caucasian and non-Caucasian 

patients. There were statistically significant differences for age, 

body mass index (BMI), maternal comorbidities, and insurance 

type between Caucasian and non-Caucasian patients. Caucasian 

patients tended to be older, have lower BMIs, and have diabetes at 

the time of labor while non-Caucasian patients were more likely to 

have hypertension and have Medicaid insurance. Over 77% of 

Black or African American patients utilized Medicaid compared to 

34.7% of Caucasian patients.  

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-Caucasian 
(n = 3667) 

P value 
(Caucasian vs 
Black/African 
American) 

P value 
(Caucasian vs 
non-Caucasian) 

Age at Delivery  
[years (mean ± SD)] 

28.1 ± 5.6 28.5 ± 5.4 26.5 ± 5.8 27.0 ± 5.9 <.001 <.001 

BMI 
(mean ± SD) 

33.4 ± 6.9 33.3 ± 6.7 34.1 ± 7.5 33.6 ± 7.3 <.001 .008 

Gestational Age at Delivery 
[weeks (mean ± SD)] 

38.9 ± 1.1 39.0 ± 1.1 38.8 ± 1.1 38.9 ± 1.1 <.001 <.001 

Diabetes 
[n (%)] 

1306 (9.6%) 994 (9.9%) 218 (7.3%) 312 (8.5%) <.001 .005 

Hypertension  
[n (%)] 

2481 (18.2%) 1674 (16.7%) 712 (24.0%) 807 (22.19%) <.001 <.001 

Prior Parity 
[n (%)] 

8690 (64.5%) 6348 (64.3%) 1915 (65.9%) 2337 (65.2%) .159 .324 

Medicaid Insurance 
[n (%)] 

6090 (44.6%) 3465 (34.7%) 2290 (77.2%) 2634 (71.8%) <.001 <.001 

Table 1. Demographic and Health History for Full Cohort and by Racial Groups  

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-
Caucasian 
(n = 3667) 

P value (Caucasian vs 
Black/ African American) 

P value 
(Caucasian vs 
non-Caucasian) 

Cesarean Delivery 
[n (%)] 

3954 (28.9%) 2855 (28.5%) 900 (30.3%) 1098 (30.0%) .061 .028 

Repeat Cesarean 
[n (%)] 

1980 (52.8%) 1519 (53.4%) 461 (51.2%) 562 (51.2%) .236 .126 

Attempted VBAC 
[n (%)] 

624 (4.6%) 384 (3.8%) 197 (6.6%) 240 (6.6%) <.001 <.001 

Successful VBAC Rate 
[n (%)] 

469 (75.2%) 302 (78.6%) 92 (68.5%) 167 (69.6%) <.001 <.001 

NTSV Rate 
[n (%)] 

1086 (27.5%) 774 (24.7%) 273 (29.8%) 312 (29.5%) .006 .007 

Labor Outcomes 

In total, 3 953 patients (28.9%) underwent a cesarean delivery. 

Non-Caucasian patients underwent a cesarean delivery at a signif-

icantly higher rate than Caucasian patients (30.0% vs 28.5%;  

P < 0.01). Of the patients who received cesarean delivery, 47.2% 

were experiencing cesareans for the first time, and this rate was 

similar across race groups. The rate of attempted VBAC was high-

er in non-Caucasian individuals than Caucasian individuals but 

was more often successful in Caucasian patients (78.6% vs 68.5%; 

P < 0.01). Examination of NTSV data showed a significantly higher 

rate in non-Caucasian patients when compared to Caucasian pa-

tients, a difference of 5%. Table 2 describes the labor outcomes for 

the entire cohort and group breakdowns.  

Table 2. Labor Outcomes for Full Cohort and by Racial Groups  

VBAC: vaginal birth after cesarean delivery; NTSV: nulliparous, term, singleton, vertex; Successful VBAC rate: The ratio of successful VBACs to attempted VBACs. 

Neonatal Outcomes  

Neonatal outcomes included birth weight, the rate of NICU admis-

sion, the proportion of babies that were small for gestational age 

(SGA), and neonatal composite score (Table 3). Caucasian babies 

had an average neonatal composite score of 0.05 while  

non-Caucasian babies had an average neonatal composite score  

of 0.07. There was a statistically significant difference in the  
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proportion of Caucasian babies admitted to the NICU versus the 

proportion of non-Caucasian babies admitted (4.9% vs 6.7%; P < 

0.001). Non-Caucasian babies were more likely to be SGA than 

Caucasian babies (13.1% vs 6.4%, respectively). Black or African 

American babies qualified as SGA at a rate of 13.7%, while only 

6.4% of Caucasian babies qualified as SGA.  

Table 3. Neonatal Outcomes for Full Cohort and by Racial Groups 

  
Entire Cohort 
(n = 13666) 

Caucasian ( 
n = 9999) 

Black or African 
American 
(n = 2965) 

All non-
Caucasian 
(n = 3667) 

P value  
(Caucasian vs Black/ 
African American) 

P value 
(Caucasian vs 
non-Caucasian) 

NICU Admission 
[n (%)] 

737 (5.4%) 491 (4.9%) 208 (7.0%) 246 (6.7%) <.001 <.001 

Neonatal Composite Score 
(mean ± SD) 

0.06 ± 0.3 0.05 ± 0.24 0.08 ± 0 .29 0.07 ± 0.29 <.001 <.001 

Small for Gestational Age (SGA) 
[n (%)] 

1123 (8.2%) 642 (6.4%) 406 (13.7%) 479 (13.1%) <.001 <.001 

Neonatal Death 
[n (%)] 

8 (0.06%) 5 (0.05%) 3 (0.1%) 3 (0.08%) .395 .426 

Maternal Outcomes  

During the period studied, there were no cases of maternal death. 

The average maternal composite score for Caucasian patients was 

0.04 while the average maternal composite score for non-

Caucasian patients was significantly higher at 0.05 (P < 0.01). The 

average length of stay (LOS) for patients giving birth was 2.2 days 

which was similar across the different racial groups (Table 4). 

Table 4. Maternal Outcomes for Full Cohort and by Racial Groups 

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-Caucasian 
(n = 3667) 

P value (Caucasian vs 
Black/ African American) 

P value 
(Caucasian vs 
non-Caucasian) 

Composite Score 
(mean ± SD) 

0.04 ± 0.21) 0.04 ± 0.20) 0.04 ± 0.23 0.05 ± 0.24 .017 <.001 

Length of Stay (LOS) 
(mean ± SD) 

2.2 ± 2.5 2.1 ± 2.7 2.2 ± 2.0 2.2 ± 1.9 <.001 <.001 

Inductions and Laboring Length of Time 

Overall, 30% of the patients in the cohort were induced into labor. 

Patients in labor less than 2 hours or greater than 100 hours were 

excluded from this analysis. Patients who were induced showed a 

similar length of time between time of induction and time of even-

tual delivery, about 23 hours. For the patients who were induced 

into labor and delivered via cesarean delivery, non-Caucasian 

patients spent a significantly shorter length of time in labor than 

Caucasian patients (29.0 hours vs 33.3 hours, P < 0.01). When 

induced patients delivered vaginally, there was no significant dif-

ference in the length of laboring time between racial groups. For 

all patients presenting to any maternity site (all comers) who 

eventually had a vaginal delivery, the average length of laboring 

time was 14.8 hours and was significantly different between racial 

groups. For all comers who delivered via cesarean delivery, non-

Caucasian patients spent a significantly longer length of time in 

labor when compared to Caucasian patients (13.5 vs 12.0,  

P < 0.01) (Table 5).  

Table 5. Inductions and Laboring Length of Time for Full Cohort and by Racial Groups 

  
Entire Cohort 
(n = 13666) 

Caucasian 
(n = 9999) 

Black or African 
American 
(n = 2965) 

All non-
Caucasian 
(n = 3667) 

P value  
(Caucasian vs Black/ 
African American) 

P value 
(Caucasian vs 
non-Caucasian 

Induction Rate 
[n (%)] 

4105 (30.7%) 3109 (31%) 878 (29.5%) 996 (27%) .099 .067 

Time to Delivery (All 
comers – Cesarean) 
[hours (mean ± SD)] 

12.4 ± 14.8 12.0 ± 15.0 13.4 ± 13.9 13.5 ± 14.1 .012 .007 

Time to Delivery (All 
Comers – Vaginal) 
[hours (mean ± SD)] 

14.8 ±11.1 15.0 ± 11.2 14.3 ± 10.7 14.2 ± 10.6 .017 .006 

Time to Delivery 
(Inductions – Cesarean) 
[hours (mean ± SD)] 

32.1 ± 16.1 33.3 ± 16.6 28.8 ±13.9 29.0 ± 14.2 <.001 <.001 

Time to Delivery 
(Inductions – Vaginal) 
[hours (mean ± SD) 

21.1 ± 12.6 21.2 ± 12.7 20.8 ± 11.8 20.6 ± 11.8 .492 .241 

DISCUSSION  

We found that patients of different racial groups experienced  

delivery outcomes, maternal complications, and neonatal compli-

cations at significantly different rates. Of the cohort, 28.9% of pa-

tients received a cesarean delivery and 27.5% of those patients 

qualified as NTSV. We found a significantly higher overall rate of 

cesarean delivery and a higher NTSV rate among the non-

Caucasian patients when compared to the Caucasian patients. Our 
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findings also showed more negative health outcomes, such as 

small for gestational age, NICU admissions, and higher composite 

scores, to be experienced by non-Caucasian babies at a higher rate 

than Caucasian babies. These adverse experiences as a neonate 

can increase the risk for chronic diseases, obesity, psychosocial 

barriers, and more.21,22 The results suggest that unmeasured clini-

cal and nonclinical factors may be affecting providers’ judgments 

on the progression of labor or whether a cesarean delivery is war-

ranted. 

Our findings are consistent with current and past literature re-

porting that racial disparities are present in a wide range of labor 

outcomes and measures of maternal and neonatal morbidity. 

These patterns have persisted both across the United States and in 

many single-institution or state-specific studies.23,24 Many provid-

ers in the field have turned toward the goal of creating and  

implementing efforts to narrow or eliminate racial and ethnic 

disparities, yet a specific path that solves this problem has yet to 

be agreed upon. Howell et al provides a framework and resources 

for those hoping to address the etiologies of these disparities and 

highlight the essential idea that each health care system requires 

modified interventions specific to their patients, community, and 

resources.25 

Our data, showing that non-Caucasian patients experience labor 

outcomes at different rates than Caucasian patients, highlight a 

specific area in which modifiable factors may be affecting patient 

care. These include gaps in patient-provider communication, bias, 

stereotyping, and variations in provider experience.4 With the 

discordance between cesarean rates and outcomes, in combina-

tion with the rising rates of maternal and neonatal morbidity, we 

can utilize our data to suggest that nondifferential treatment by 

providers is contributing in some capacity. A survey given to 

members of the Society of Maternal Fetal Medicine found that 

83% of respondents agreed that disparities influence their prac-

tice, but only 29% believed their personal biases affected the care 

of their patients.26 Although this shows a delay for some providers 

to acknowledge their own biases, the racial disparities found in 

the health care field today are products of the entire system, not 

any one individual.  

Strength and Limitations 

A key strength of this study was the large cohort from a hospital 

system that is racially diverse and representative of the geograph-

ic area it serves. There were a large number of variables included 

in the dataset that allowed us to explore many different associa-

tions between race groups and labor, maternal, and neonatal out-

comes. The data originate from a multicenter hospital system that 

is capable of providing any level of care necessary before, during, 

and after labor. Data were included from all 4 maternity sites in 

the hospital system, ensuring we captured patients from diverse 

race groups, socioeconomic statuses, ages, and obstetrical history. 

One major limitation of this study is that we utilized a retrospec-

tive dataset. There were multiple instances in which we had to 

exclude patients from analysis due to missing, incomplete, or in-

consistencies in the data. Variables such as indications for cesare-

an delivery, ethnicity, and fetal heart tones, were not included in 

the dataset and may have provided greater insight for our analysis 

and future interventions. However, this retrospective dataset pro-

vided a large amount of data that was readily available for our use 

and allowed us to identify many disparities in obstetrical out-

comes.  

PUBLIC HEALTH IMPLICATIONS  

This study highlights the ongoing racial disparities that are preva-

lent in health care systems, both across the country and in Ohio. 

The state of Ohio has implemented programs such as the Ohio 

Pregnancy-Associated Mortality Review Program to monitor  

maternal mortality in Ohio and use data to implement informed 

activities and programs to reduce these rates, but it is clear that 

there is still work to be done. The pregnancy-related mortality 

rate has increased in Ohio from 2008 to 2018, with a dispropor-

tionately high rate among non-Hispanic Black patients.27 

Our data specifically suggest that patients in Ohio of different ra-

cial groups are experiencing poorer labor outcomes at differing 

rates. Future steps include utilizing these results to target specific 

labor outcomes and create standardized protocols aimed at reduc-

ing the disparities we report. By removing the opportunity for 

unconscious bias of providers to affect the care of minority popu-

lations, we hope to see the disappearance of disparities in adverse 

labor outcomes and achieve lower rates of these outcomes for all 

patients. 
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