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Deliveries were extracted from an administrative database 
in the electronic health record over a convenience sample 
from 11/01/2016 – 10/20/2020. Deliveries were filtered so that 
only patients without a prior cesarean delivery, and gestational 
age of 37 0/7 weeks or more were included. This database did 
not include fetal presentation and so we were unable to 
extract patients that had a primary cesarean delivery for 
malpresentation to determine the cesarean deliveries in 
nulliparous women with a singleton pregnancy at term 
(NTSV).

Mode of delivery was simplified into vaginal birth, whether 
operative or spontaneous, and cesarean delivery. Race was 
extracted from the database, which was input by nurses upon 
intake verbal questioning with the patient, so could be 
considered a patient self-report of race. Categories of race 
included Hispanic, White, Black, Asian, Pacific Islander, and 
Native American and other. As there were only 2 deliveries in 
patients identified as Native American, these deliveries were 
included in the other category. 

ARMC performs approximately 2,500 deliveries per year. 
Attending physicians staff the labor and delivery unit for 12-24 
hour shifts and stay in-house for this duration, and are actively 
engaged in teaching and patient management alongside the 
resident physicians.  Demographics of the attending 
physicians analyzed included physician gender, race, years in 
practice (either under or over 5 years), and type of training 
(Family Practice with Obstetrics Fellowship – FP+OB, 
Obstetrics & Gynecology – OB, and Obstetrics with Maternal 
Fetal Medicine Fellowship, OB+MFM)

Descriptive statistics were used to describe the sample. 
Categorical variables were compared using a Chi-squared 
test, and a three-way Chi-squared was used to determine 
dependence of provider factors on mode of delivery (cesarean 
or vaginal) by race. Statistically analysis was performed using 
SPSS (versions 27.0.0.0 IBM Corp.), and statistical 
significance was considered at a P<0.05. This study was 
conducted with the approval of the ARMC Institutional Review 
Board.

7,353 deliveries were included in the sample. 2,365 
deliveries were excluded due to preterm birth, prior cesarean 
delivery, or multiple gestation. 

Figure 1: There was a significant difference in mode of delivery by race in the 
sample, with a higher CD  rates in Black and Pacific Islanders, and the lowest 
CD rates in Hispanic women, P=<0.005.

Figure 2:: We found significant but similar correlation between race and mode 
of delivery for physician gender (Pearson’s R 0.76, P <0.005 male physician, 
Pearson’s R 0.70, P<0.001, female physician). 

Figure 3: When compared by physician ethnicity, mode of delivery compared 
by race was significantly different for Hispanic, White, Black and Asian 
physicians (P=0.042, 0.001, 0.25, and 0.19 respectively. Black and Hispanic 
doctors patterns did not follow the same trend (r= 0.039, P=0.218 Hispanic, 
r=0.050, P=0.292 Black physician).

Figure 4: Years in practice (either 5 years, or > 5 years) also showed 
statistically significance in mode of delivery and race (P=0.009, 0-5 years, 
P<0.005 >5 years of practice), as well as significant correlation with trend 
(r=0.076, P<0.005, 0-5 years, r=0.079, P<0.005). 

Despite the overall low primary cesarean delivery rate over a four-year 
period at our institution, we still noted a disparate number of primary 
cesarean deliveries in black women when compared to women of 
other races. Conversely, we noted a significantly low rate in Hispanic 
women. Physician demographic variables did not relate to this 
difference. Nor did physician training type length of practice. These 
findings suggest a less obvious factor causing the disparate outcomes 
in cesarean section rates. Possible etiologies may include differences 
in pre-existing health conditions and comorbidities, and effects of toxic 
stress on health outcomes. Additionally, physician implicit bias may 
greatly influence the results seen in our study. It is clear that further
studies are needed to help elucidate the underlying causes.

Cesarean section is the most frequently performed 
surgery in the hospital in the United States. The number of 
cesarean sections performed in the US has increased by 
60% between 1996-2009 (1). When analyzed by race, black 
women have been reported to have an estimated 22 to 64% 
increased incidence of cesarean section when compared to 
that of white women (2-5). Across California hospitals large 
variations among the NTSV rates exist. Data from the 
California Maternal Quality Care Collaborative (CMQCC) 
Maternal Data Center (MDC) demonstrates rates ranging 
from 11 up to 77%. At our institution, Arrowhead Regional 
Medical Center (ARMC), the primary cesarean rate for first 
time mothers was 17.8% in 2019 and has since dropped to 
13.9% — the state’s rate was 23.8% in 2019.6 ARMC ranks 
in the top 10th percentile in the state for reducing cesarean 
section deliveries for low-risk, first time mothers, from June 
2019 – 2020 according to data from the CMQCC. While we 
have done well to reduce the overall primary cesarean rate at 
our institution, we recognize that significant racial disparities 
may still exist just as they do for the remainder of the US.

Black women are more likely than white women to undergo 
cesarean delivery, no matter the insurance type (4). In 
addition, racial minorities are more likely to be diagnosed with 
labor dystocia and fetal distress as reason for primary 
cesarean delivery (4,5). Physician traits have been minimally 
explored in studies evaluating overall cesarean rate (6).This 
study aims to determine if provider levels factors contribute to 
the disparate rates of cesarean delivery in our patients based 
on race.
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Objective
To determine if clinician demographic or practice factors 

including age, gender, race, years in practice, or type of 
training or measures of unconscious bias are related to 
differences in cesarean delivery rates among women of 
different races.

Results
Figure 5: When compared by type of physician training (FP+OB, OB, or 
OB+MFM) we again found that mode of delivery significantly varied by race 
for each type of physician training (P=0.027 FP+OB, P<0.005 OB, and 
P<0.005 OB+MFM). The Pearson’s coefficient for test of trend was not 
significant for FP+OB (r=0.064, P=0.158) which suggests trends within this 
practice type were not correlated similarly to the overall pattern.

Logistic regression analysis for mode of delivery (primary cesarean or vaginal 
birth) as a dependent variable showed patient race and provider type to be 
significantly associated with mode of delivery. Physician gender, ethnicity, 
and years in practice did not have a significant association with mode of 
delivery.
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