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Abstract
Objective

The objective of this study was to measure the Black-non-Black gap in primary cesarean delivery at a safety-
net hospital and to test whether it varies by the delivering physician’s demographics, training, or Implicit
Association Test (IAT) result.

Methods

This retrospective cohort study included term, singleton, vertex births without a prior cesarean delivery, at
any parity, at a single California safety-net teaching hospital from November 2016 to October 2020. Each
birth was linked to the attending physician of record. We fit a multilevel logistic regression model with
patients nested within physicians, adjusting for maternal age, BMI, gestational age, parity, and year. We
tested physician gender, race, years in practice, training, and race-IAT result as modifiers of the patient-race
effect. A physician fixed-effects model estimated the gap within physicians. Nulliparous, term, singleton,
vertex (NTSV) births were analyzed as a secondary analysis.

Results

Of 7,249 singleton deliveries, 4,706 births attended by 21 physicians were analyzed. Primary cesarean
delivery occurred in 98/478 (20.5%) Black patients and 502/4,228 (11.9%) non-Black patients, and the gap
was present in every parity group. The adjusted OR (aOR) was 1.89 (95% CI, 1.47-2.44). In a physician fixed-
effects model, it was 1.90 (95% CI, 1.47-2.44) before and 1.88 (95% CI, 1.45-2.42) after accounting for the
physician. The disparity did not vary across physicians (random-slope variance estimated at zero), and no
physician characteristic modified it (all interaction p > 0.41). Ten of 22 physicians submitted IAT results. The
gap was not larger among physicians with a pro-White preference (interaction OR, 0.69; 95% CI, 0.36-1.31);
it was present among those with no preference, with primary cesarean delivery occurring in 52/224 (23.2%)
Black patients and 236/1,992 (11.8%) non-Black patients. In NTSV births, the aOR was 1.86 (95% CI, 1.24-
2.79).

Conclusions

A twofold Black-non-Black gap in primary cesarean delivery was present across parity groups and persisted
within individual physicians’ practices. We found no evidence that it depended on physician demographics
or IAT results, although the study could detect only moderate-to-large effects. Our findings point toward
patient-, labor management-, and system-level drivers rather than which physician attends the birth.

Categories: Obstetrics/Gynecology
Keywords: cesarean delivery, health equity, implicit association test, implicit bias, maternal health, ntsv, physician
characteristics, primary cesarean delivery, provider demographics, racial disparities

Introduction

Every primary cesarean delivery carries immediate surgical morbidity and shapes the course of subsequent
pregnancies; therefore, preventing the first cesarean is central to reducing maternal morbidity [1,2]. Most
quality-improvement efforts focus on nulliparous, term, singleton, vertex (NTSV) births, for which cesarean
delivery is most discretionary [3,4]. However, primary cesarean deliveries in parous patients without a prior
cesarean carry the same downstream consequences and are excluded from that measure.

Black patients have higher NTSV and primary cesarean delivery rates than White patients. This disparity
persists after adjustment for clinical risk factors and payer [5-9]. It has also narrowed less than overall
cesarean delivery rates under statewide quality-improvement efforts [4,7]. Differences in measured
comorbidities, labor management, and induction explain only part of the disparity [8-10].
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Clinician implicit bias is one proposed mechanism. Implicit bias refers to automatic associations that can
shape judgment without conscious intent [11-13]. Cesarean delivery decisions during labor often rely on
subjective assessments, such as labor progress or fetal heart rate interpretation, in which such associations
could plausibly operate [10,12]. Pro-White implicit preferences measured by the race Implicit Association
Test (IAT) are common among physicians. Some vignette studies have linked these preferences to differences
in recommended care [14,15]. Whether IAT scores predict actual clinical behavior remains contested [16,17].
To our knowledge, no study has linked obstetricians’ IAT results to the cesarean delivery decisions they
actually made.

If physician attitudes or characteristics drove the disparity, its magnitude should differ between physicians.
It should also decrease when Black and non-Black patients are compared within the same physician’s
practice. If the disparity reflects factors associated with the patient or the health care system, it should be
similar across physicians and persist within individual physicians’ practices.

We therefore examined the magnitude of the Black-non-Black gap in primary cesarean delivery overall and
across parity groups; whether it persisted within individual physicians’ practices and varied between
physicians; and whether it was modified by the attending physician’s gender, race, years in practice,
training, or race-IAT result.

Materials And Methods

Design and setting

This retrospective cohort study used the labor and delivery electronic health record (IntelliSpace, Philips,
Amsterdam, the Netherlands) of a county safety-net teaching hospital in Southern California. The hospital
has approximately 2,500 births per year and no private attending physicians. Obstetrics and gynecology
(OB/GYN) generalists and maternal-fetal medicine (MFM) subspecialists staff the obstetric service in 24-
hour in-house shifts. Family medicine physicians, some with obstetric fellowship training, attend births on a
separate teaching service. Most patients are insured by Medicaid or are medically indigent. The study
included all available delivery records from November 9, 2016, to October 31, 2020. The institutional review
board approved the study with a waiver of consent.

Cohort

The primary analysis included all term, singleton, vertex births without a prior cesarean, regardless of
parity, so that every primary cesarean delivery contributed to the analysis. Each primary cesarean delivery
adds immediate surgical morbidity and commits most patients to repeat cesarean delivery in subsequent
pregnancies [1,2]. We also analyzed the nulliparous subgroup (NTSV), the established quality measure [3,4],
as a prespecified secondary analysis.

The source file contained 7,469 delivery records. After 220 infant records from multiple gestations were
removed, identified by the same mother delivering on the same date, 7,249 records remained. We then
excluded, in order, terminations or records with no recorded mode of delivery (n = 8), residual multiple
gestations documented in free text (n = 1), births before 37 0/7 weeks or with missing gestational age (n =
927), nonvertex presentations documented in the cesarean indication or labor complication fields (n = 88),
records indicating any prior cesarean identified from repeat-cesarean and vaginal birth after cesarean fields
or free text (n = 1,312), and records missing patient race or an identifiable attending physician (n = 207).

Recorded parity in this extract usually counted the current birth: gravida 1, para 1 was recorded
approximately seven times as often as gravida 1, para 0. Parity was therefore grouped into three categories:
unambiguously nulliparous (gravidity 1 or recorded parity 0), recorded para 1 with gravidity >2 (which may
represent a nulliparous patient or a patient with parity 1), and recorded para >2. The NTSV subgroup
comprised the unambiguously nulliparous category.

Several limitations of the source data affected variable definitions. BMI was not captured for deliveries in
2020 because of a change in the delivery database. Labor characteristics and cesarean indications were
incompletely documented, and most indications were recorded only as references to the operative report;
therefore, indication-specific analyses were not possible. Parity was recorded inconsistently in the
electronic health record, with many first births coded as parity 1 at delivery. Parity was therefore categorized
as described above, and an alternative definition was tested in a sensitivity analysis. Deliveries from July
2017 to June 2018 were underrepresented because of database corruption during that period.

Outcome and exposure

The outcome was cesarean delivery; operative and spontaneous vaginal births were combined. Race and
ethnicity were self-reported at admission in a single combined field. Consistent with the study’s primary
question, the exposure was Black vs non-Black race, with the non-Black category comprising Hispanic,
White, Asian, Pacific Islander, Native American, and other patients. Four-level race (White, Hispanic, Black,
and other) was used for descriptive analyses and in a Black-vs-White sensitivity analysis.
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Covariates

Models were adjusted for maternal age (continuous), BMI at delivery (<30, 30-34.9, 35-39.9 and >40 kg/m?,
with a missing category), gestational age in completed weeks, parity category (omitted in the NTSV
analysis), and calendar year.

BMI was unavailable for one-quarter of births because it was not captured after a change in the hospital’s
electronic record system; therefore, a complete-case BMI analysis was conducted as a sensitivity check. Type
of labor (spontaneous, elective induction, or indicated induction) can lie on the pathway between race and
cesarean delivery. It was therefore added in a separate model rather than treated as a confounder.
Birthweight was not adjusted for because it is measured after delivery.

Physician characteristics and IAT

Each birth was attributed to the attending physician of record. Physicians self-reported their gender, race
and ethnicity, years in practice since training (0-5 vs >5), and training (OB/GYN, family medicine with or
without an obstetric fellowship, or MFM). Physician age (<45 vs >45 years) was nearly collinear with years in
practice and was not modeled.

Between November 2020 and April 2021, all attending physicians were contacted by email, with personal
follow-up, and asked to complete the race-IAT (Project Implicit) and voluntarily share their results. Results
were recorded in the test’s categories: strong, moderate, or slight preference for White over Black people; no
preference; or preference for Black over White people. IAT results were analyzed in three ways: as a three-
level group (no preference as the reference, any pro-White preference, or did not submit); as a binary
indicator among submitters (any pro-White preference vs no preference); and as an ordinal score among
submitters (0 = no preference to 3 = strong pro-White preference).

Statistical analysis

Patient characteristics were compared across the four race groups using one-way ANOVA for means, the
Kruskal-Wallis test for variables summarized as medians, and Pearson’s x? test for categorical variables. Each
test was applied once per variable across all its categories. Crude cesarean delivery rates were compared
using Pearson’s x? test. The primary analysis was a two-level logistic regression model with patients nested
within physicians and a random intercept for physician. An empty model (M0) estimated between-physician
variation; successive models added Black race (M1), the covariates described above (M2, the primary model),
and type of labor (M3).

Between-physician variation was summarized using the latent-scale intraclass correlation coefficient and
the median OR [18,19]. To test whether the disparity differed across physicians, M4 added a physician-level
random slope for Black race. A race x parity interaction tested whether the gap differed by parity.

Each physician characteristic and IAT variable was tested individually as a cross-level modifier. Each model
added the characteristic and its interaction with Black race to M2. To estimate the within-physician gap

directly, we fitted a conventional logistic regression model with physician fixed effects, restricted to the 17
physicians with >20 births, and compared the Black-race estimate with and without physician fixed effects.

Sensitivity analyses repeated M2, restricting the sample to Black and White patients; using complete-case
BMI data; using generalized estimating equations (GEE) with an exchangeable correlation structure and
robust standard errors; and adding patients with a prior cesarean delivery, excluding scheduled repeat
cesarean deliveries, and adjusting for prior cesarean delivery.

The NTSV subgroup was analyzed using the same models, without the parity term. Its cesarean delivery rate
was also compared with the Healthy People 2030 target of 23.6% using a one-sided binomial test with a
normal approximation and exact Clopper-Pearson CIs [20].

At the physician level, we calculated each physician’s crude Black-minus-non-Black cesarean delivery rate
difference and correlated it with IAT score using Spearman’s rank correlation among physicians with >10
Black patients. Mixed models were estimated using GENLINMIXED in IBM SPSS Statistics for Windows,
version 31.0 (released 2025; IBM Corp., Armonk, NY, USA). Fixed effects in the mixed models were tested
using t tests with Satterthwaite degrees of freedom; fixed-effects logistic regression and GEE estimates were
tested using Wald ¥ tests. A two-sided p < 0.05 (a = 0.05) was considered statistically significant.
Interaction tests were treated as exploratory, and their CIs are reported in full.

Results
Cohort

Of 7,249 singleton delivery records, 4,706 term, singleton, vertex births without a prior cesarean delivery
were included (Figure 7). The cohort was predominantly Hispanic, reflecting the hospital’s catchment area;
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approximately one in 10 patients self-identified as Black, and nearly one-third of births were nulliparous
and formed the NTSV subgroup (Table ). Compared with patients in the other groups, Black patients were

more often recorded as para 1, more often had a BMI of 40 kg/m? or higher, were more often electively

induced, and had smaller infants. Use of neuraxial analgesia and first-stage duration were similar across
groups, whereas second-stage duration was shortest among Black patients. Apart from BMI and induction,
these differences would not be expected to increase cesarean delivery risk, and the labor-course measures do
not suggest longer or more difficult labor in Black patients.
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FIGURE 1: Cohort selection.

Exclusions were applied in the order shown. The primary analytic cohort comprised term, singleton, vertex births
without a prior cesarean delivery, regardless of parity. The NTSV subgroup (nulliparous patients within the primary

cohort) was analyzed as a secondary analysis.
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Characteristic \?I’\(I;;i)te (n= :i:::)nic (n= E;ast):k (n= ?;2;” (n= Test statistic \':;Iue
Age, years, mean + SD 27.1+56 26.8+5.9 26.6 +5.2 286 +5.7 ;(3’2;702) - 0.001
Parity, n (%) - - - - X3(6) = 27.993 <0.001
Nulliparous 109 (29.6) 1,120 (30.2) 136 (28.5) 51(33.1) - -
Recorded para 1 42 (11.4) 359 (9.7) 80 (16.7) 24 (15.6) - -
Para 22 217 (59.0) 2,227 (60.1) 262 (54.8) 79 (51.3) - -
BMI, kg/m?, mean  SD (n with BMI) 323+7.8 33.6 +7.3(2,793) 33.9£8.0 32384 F(3, 3514) = 0.019
(253) (356) (116) 3.327
BMI group, kg/m?, n (%) - - - - X3(12) =29.452  0.003
<30 110 (29.9) 998 (26.9) 128 (26.8) 56 (36.4) - -
30-34.9 70 (19.0) 810 (21.9) 102 (21.3) 23 (14.9) - -
35-39.9 43 (11.7) 521 (14.1) 54 (11.3) 15 (9.7) - -
240 30(8.2) 464 (12.5) 72 (15.1) 22 (14.3) - -
Missing 115 (31.3) 913 (24.6) 122 (25.5) 38 (24.7) - -
Gestational age, weeks, mean+SD  39.0 £ 1.1 38.9+1.0 388+1.0 389+1.0 '1:(3’72702) B 0.358
Type of labor, n (%) - - - - X*(12) =44.593  <0.001
Spontaneous or augmented 137 (37.2) 1,681 (45.4) 166 (34.7) 73 (47.4) - -
Elective induction 71 (19.3) 523 (14.1) 102 (21.3) 16 (10.4) - -
Indicated induction 91 (24.7) 832 (22.5) 122 (25.5) 40 (26.0) - -
Prelabor cesarean 2(0.5) 7 (0.2) 3(0.6) 1(0.6) - -
Missing 67 (18.2) 663 (17.9) 85 (17.8) 24 (15.6) - -
Neuraxial labor analgesia, n/N (%)? (158;/73;57 1,851/3,641 (50.8) 250/466 (53.6) 78/151 (51.7) x*3)=1.612 0.657
First stage of labor, hours, medianb 4 3.8 3.9 4.7 H(3) = 2.470 0.481
Second stage of labor, minutes,
mediant 18 17 15 245 H(3) =11.315 0.01
Birthweight, g, median 3,300 3,310 3,170 3,250 H(3) = 41.744 <0.001
Cesarean delivery, n (%) 55 (14.9) 420 (11.3) 98 (20.5) 27 (17.5) X3(3) =37.273 <0.001

TABLE 1: Characteristics of the primary cohort by patient race (n = 4,706).

Percentages use the column totals in the header (N = 368, 3,706, 478, and 154) as the denominators, except where n/N is shown. Each variable was
tested once across all its categories; the test statistic and p-value appear in the variable’s bold header row, and the indented rows beneath it represent its
categories (including missing categories in the test). Tests included one-way ANOVA, F(degrees of freedom), for means; the Kruskal-Wallis test, H(df), for
medians; and Pearson’s x?(df) test for categorical variables. Other: Asian, Pacific Islander, Native American, and other.

a Denominator N = births with labor and recorded analgesia (prelabor cesareans excluded). For type of labor, 3 of 20 cells (15%) had expected counts <5,
all in the prelabor cesarean row.

b Labor stage durations were recorded for 1,962 (first stage) and 3,544 (second stage) births; birthweight for 4,597.

The births were attended by 21 physicians (Table 2). OB/GYN generalists attended more than half of all
births, and births to Black patients were distributed across physician gender, training, and IAT groups in
broadly similar proportions to births overall. Thus, Black patients were not concentrated among particular
groups of physicians.
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Characteristic Physicians, n (%) (N =21) Births, n (%) (N = 4,706) Births to Black patients, n (%) (N = 478)
Female 12 (57.1) 2,106 (44.8) 223 (46.7)
Male 9 (42.9) 2,600 (55.2) 255 (53.3)
White 8(38.1) 2,704 (57.5) 285 (59.6)
Hispanic 6 (28.6) 987 (21.0) 91 (19.0)
Black 3(14.3) 430 (9.1) 42 (8.8)
Asian/South Asian 4(19.0) 585 (12.4) 60 (12.6)
0-5 years in practice 8 (38.1) 2,029 (43.1) 217 (45.4)
>5 years in practice 13 (61.9) 2,677 (56.9) 261 (54.6)
OB/GYN 8(38.1) 2,642 (56.1) 285 (59.6)
Family medicine + OB fellowship 6 (28.6) 485 (10.3) 32(6.7)
MFM 7(33.3) 1,579 (33.6) 161 (33.7)
IAT: no preference 6 (28.6) 2,216 (47.1) 224 (46.9)
IAT: pro-White preference 4 (19.0) 1,159 (24.6) 132 (27.6)
IAT: not submitted 11 (52.4) 1,331 (28.3) 122 (25.5)

TABLE 2: Physicians and births in the primary cohort by physician characteristic.
Values are n (%); percentages use the column totals in the header as denominators (N = 21 physicians, 4,706 births, and 478 births to Black patients).

One additional physician (22 in total) attended no births in the primary cohort. Among the 21 physicians, IAT results were not submitted by 11: nine did not
respond, one declined, and one was deceased.

IAT: Implicit Association Test; MFM: maternal-fetal medicine; OB/GYN: obstetrics and gynecology

Cesarean rates

The overall primary cesarean delivery rate was low (600/4,706; 12.7%), but the rate was highest among Black
patients, lowest among Hispanic patients, and intermediate among White and other patients (Table 7). Black
patients had nearly twice the crude odds of cesarean delivery as non-Black patients, and this excess was
observed among nulliparous, recorded para 1, and para >2 patients alike (Table 3). Baseline cesarean delivery
rates among non-Black patients decreased steeply with parity, yet the relative gap was similar across all
three groups and did not change over the four study years (race x year interaction OR, 1.07; 95% CI, 0.88-
1.30).
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Model n OR (95% CI) Test statistic p-value
Primary cohort - - - -
Crude (2 x 2) 4,706 1.91(1.50-2.44) x*(1)=28.744 <0.001
Crude, nulliparous: Black 43/136 (31.6%) vs non-Black 238/1,280 (18.6%) 1,416 2.02(1.37-2.98) x*(1)=13.110 <0.001
Crude, recorded para 1: Black 23/80 (28.8%) vs non-Black 69/425 (16.2%) 505 2.08 (1.20-3.60) x*(1)=7.077 0.008
Crude, para 22: Black 32/262 (12.2%) vs non-Black 195/2,523 (7.7%) 2,785 1.66 (1.12-2.47) x*(1)=6.377 0.012
M1: random intercept, race only 4,706 1.90(1.49-242) t=5.194 <0.001
M2: + age, BMI, gestational age, parity, year (primary) 4,706 1.89(1.47-2.44) t=4.948 <0.001
M3: M2 + type of labor 4,706 1.92(1.47-2.50) t=4.818 <0.001
M4: M2 + random slope for race 4,706 1.92(1.49-2.47) t=5.030 <0.001
Fixed effects: M2 covariates, no physician terms 4,686 1.90(1.47-2.44) Wald x*(1) =24.618 <0.001
Fixed effects: + physician indicators (within-physician) 4,686 1.88(1.45-2.42) Wald x*(1)=23.422 <0.001
GEE, exchangeable, robust SE 4,706 1.91(1.49-2.44) Wald x*(1) =26.217  <0.001
Sensitivity: complete-case BMI 3,518 1.93 (1.44-2.57) t=4.440 <0.001
Sensitivity: Black vs White only 846 1.43 (0.97-2.11) t=1.829 0.068
Sensitivity: + prior-cesarean patients, scheduled repeats excluded2 5,288 1.78 (1.42-2.24) t=4.960 <0.001
Secondary: NTSV subgroup - - - -
Crude (2 x 2) 1,416 2.02(1.37-2.98) x*(1)=13.110 <0.001
M2 (without parity term) 1,416 1.86(1.24-2.79) t=2.984 0.003

TABLE 3: Odds of cesarean delivery for Black vs non-Black patients.

ORs compare Black with non-Black patients; n denotes the number of births included in each model. Tests included Pearson’s x2(df) for crude 2 x 2
comparisons; t tests of the Black-race fixed effect for multilevel models (M1-M4 and sensitivity models), using Satterthwaite degrees of freedom; and Wald
X?(df) tests for conventional fixed-effects logistic regression and GEE. For MO (empty model), physician variance was 0.047 (latent intraclass correlation,
0.014; median OR, 1.23). In M4, the random-slope variance was estimated at the boundary of zero. Race x parity interaction ORs were as follows:
recorded para 1, 1.11 (95% ClI, 0.56-2.21; t = 0.292, p = 0.770); para 22, 0.95 (95% ClI, 0.54-1.68; t = -0.164, p = 0.869). Fixed-effects models were

restricted to the 17 physicians with 220 births.

a Additionally adjusted for prior cesarean delivery.

GEE: generalized estimating equations

Multilevel models

Physicians differed little in their overall use of cesarean delivery, and the racial gap was not explained by
measured patient characteristics (Table 5). The OR for Black patients was essentially unchanged before and
after adjustment for maternal age, BMI, gestational age, parity, and year. Older age and a BMI of 40 kg/m? or
higher were associated with higher odds of cesarean delivery, whereas higher parity was associated with
lower odds. Black patients were more likely to undergo induction even after adjustment (adjusted OR (aOR),
1.54; 95% CI, 1.24-1.92), and both elective and indicated induction were associated with cesarean delivery
compared with spontaneous labor. Nevertheless, adding type of labor to the model left the racial gap
unchanged.

Three analyses examined whether the gap was concentrated among particular physicians. When the race
effect was allowed to vary by physician, the between-physician variance was essentially zero, and model fit
did not improve. When Black and non-Black patients treated by the same physician were compared directly
using physician fixed effects, the estimate was virtually unchanged. At the individual physician level, 12 of
the 13 physicians who attended at least 10 Black patients had a higher crude cesarean delivery rate among
Black than among non-Black patients, and the differences clustered around a common value rather than
being driven by a few outliers (Figure 2). Together, these analyses suggest that the gap was shared across the
service rather than concentrated in individual practices.
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« Higher in non-Black patients | Higher in Black patients -
No preference
Physician A (19/60 vs 67/515)
Physician B (7/28 vs 22/228)
Physician C (6/26 vs 23/278)
Physician D (8/39 vs 42/364) @
Physician E (3/18 vs 15/125) [ ]
Physician F (9/53 vs 67/482) —Q

Any pro-white preference

Physician G (4/16 vs 14/121)
Physician H (4/37 vs 17/294) ——H
Physician | (10/66 vs 61/487) —-.
Physician ) (2/13 vs 16/125)

Did not submit IAT
Physician K (7/31 vs 48/328)
Physician L (12/52 vs 59/363) —h
Physician M (3/20 vs 20/132)

r T T T 1
-40 -20 20 40 60
Black minus non-Black primary cesarean rate (percentage points, 95% Cl)

o +—>

FIGURE 2: Black-minus-non-Black primary cesarean delivery rate by
attending physician, grouped by race-lAT resulit.

Each row represents one physician who attended at least 10 Black patients in the primary cohort (n = 13). Row
labels indicate cesarean deliveries/births among Black vs non-Black patients. Points show the crude difference in
percentage points, with point size proportional to the number of Black patients; bars show Newcombe 95% Cls.
Twelve of 13 physicians had a higher cesarean delivery rate among Black patients (median difference, +6.8
percentage points).

IAT: Implicit Association Test

Physician characteristics

Physician characteristics had little association with overall cesarean delivery rates and did not modify the
racial gap (Table 4). Among non-Black patients, MFM physicians had modestly lower cesarean delivery rates
than OB/GYN generalists, while female physicians and family medicine physicians showed nonsignificant
trends in the same direction. No characteristic, including physician race, modified the Black-non-Black
difference, and every interaction CI included 1. Racial concordance did not narrow the gap, although only 42
Black patients were delivered by one of the three Black physicians.
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Physician Sl ] aOR in non-Black patients Interaction with Black race, OR Test statistic p-
characteristic (95% CI) (95% CI) (t) value
o
Female (vs male) (:'7"02?’ 0.79 (0.57-1.08) 0.96 (0.57-1.60) -0.167 0.867
NTSV
Female (vs male) (1.416) 0.61 (0.39-0.97) 1.16 (0.51-2.66) 0.354 0.723
>5 years in practice (vs Primary
117 (0.84-1.63 1.06 (0.63-1.77 0.219 0.826
0-5) (4,706) ( ) ( )
>5 years in practice (vs - NTSV 1.52 (0.94-2.45) 0.84 (0.36-1.91) 0.426 0.67
05) (1.416) 52 (0.94-2. 84 (0.36-1. . .
o
MFM (vs OB/GYN) (‘{"7"02?’ 0.71 (0.51-0.996) 1.26 (0.73-2.17) 0.817 0.414
NTSV
MFM (vs OB/GYN) (1.416) 0.58 (0.34-0.98) 1.10 (0.46-2.62) 0.206 0.837
Family medicine (vs Primary 0.67 (0.44-1.04) 0.77 (0.26-2.28) 0.470 0.639
OB/GYN) (4,706) AL e ' '
Family medicine (vs NTSV 0.78 (0.42-1.46) 0.27 (0.03-2.59) 1136 0.256
OB/GYN) (1,416) oAt oh R ' '
Black physici - Pri
ack physician (vs non- - Primary 0.90 (0.49-1.66) 0.97 (0.39-2.37) -0.075 0.94

Black) (4,706)

TABLE 4: Physician characteristics: association with cesarean delivery and modification of the
racial gap.

Each characteristic was tested in a separate multilevel logistic regression model: M2 plus the characteristic and its interaction with Black race. The third
column shows the effect of the characteristic among non-Black patients in that model. The test statistic and p-value refer to the interaction term (t test of
the fixed effect, using Satterthwaite degrees of freedom). n denotes the number of births in the model. The racial concordance model was not run in the
NTSV subgroup because too few Black patients had a Black physician to permit estimation.

aOR: adjusted OR; MFM: maternal-fetal medicine; NTSV: nulliparous, term, singleton, vertex; OB/GYN: obstetrics and gynecology

IAT

Fewer than half of the physicians shared their IAT results, but those who did attended most of the births in
the cohort (Table 2). Of the 10 submitters, four showed a pro-White preference, and six showed no
preference; none showed a pro-Black preference. Of the 12 non-submitters, 10 did not respond, one
declined, and one had died. Overall cesarean rates were similar across IAT groups after adjustment. The
racial gap was present in every IAT group and was largest among physicians with no preference; however, it
did not reach statistical significance in the smaller pro-White group (Table 5, panel A). In adjusted models,
neither a pro-White preference nor non-submission was associated with a larger gap. Among submitters,
both the binary and ordinal IAT measures pointed in the direction opposite to the hypothesis (Table 5,
panels B and C). The physician-level correlation between IAT score and each physician’s crude racial gap
was also negative and nonsignificant (Table 5, panel E).
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Black: CS n/N Non-Black: CS -
IAT group or comparison ac n on-slac OR (95% CI) Test statistic >
(%) n/N (%) value

A. Crude Black vs non-Black comparison, primary

cohort
. - 2.25(1.60-
No preference (six physicians) 52/224 (23.2) 236/1,992 (11.8) 3.16) X3(1) = 23.009 <0.001
. - 1.52 (0.91-
Any pro-White preference (four physicians) 20/132 (15.2) 108/1,027 (10.5) 2.55) X3(1) = 2.558 0.11
. . . 1.80 (1.13-
Did not submit (11 physicians) 26/122 (21.3) 158/1,209 (13.1) 287) X3(1) =6.320 0.012
B. Adjusted interaction with Black race, primary cohort
(n=4,706)
. 0.69 (0.36-
Pro-White preference vs no preference - - 131) t=-1.143 0.253
. . 0.66 (0.36-
Did not submit vs no preference - - 121 t=-1.344 0.179
. ) . 1.34 (0.76-
Submitted vs did not submit - - t=1.005 0.315
2.37)
C. Adjusted interaction, submitters only (10 physicians,
3,375 births)
) 0.69 (0.36-
Any pro-White preference vs none - - 130) t=-1.153 0.249
. 0.79 (0.53-
Per step of ordinal IAT score (0-3) - - 117) t=-1.184 0.236
D. Adjusted interaction, NTSV subgroup (n = 1,416) - - - - -
) 0.64 (0.23-
Pro-White preference vs no preference - - 182) t=-0.839 0.401
. . 0.79 (0.30-
Did not submit vs no preference - - 2.10) t=-0.473 0.636
E. Physician level (10 submitters with =10 Black
patients)
. Spearman p = -
IAT score vs crude Black-minus-non-Black gap - - - 0.548 0.101

TABLE 5: Race-IAT result of the attending physician and primary cesarean delivery.

Panel A: n/N = cesarean deliveries/births to patients of the specified race attended by physicians in the IAT group; percentages use N as the denominator;
crude ORs with Pearson’s x2 test (df = 1). Panels B-D: interaction ORs from multilevel logistic regression models (M2 plus the IAT variable and its
interaction with Black race), tested using t tests of the fixed effect (Satterthwaite degrees of freedom); an OR below 1 indicates a smaller Black-non-Black
gap than in the reference group. Panel E: Spearman’s rank correlation. A dash (-) indicates a cell intentionally left blank.

CS: cesarean delivery; IAT: Implicit Association Test; NTSV: nulliparous, term, singleton, vertex

Secondary analysis: NTSV subgroup

The NTSV subgroup reproduced the primary findings (Table 3). The NTSV cesarean rate among Black
patients exceeded the Healthy People 2030 target of 23.6% (one-sided p = 0.018), whereas the rate among
non-Black patients was below the target, and the aOR was similar to that in the primary cohort. In this
subgroup, female and MFM physicians had lower cesarean rates among non-Black patients, but no physician
characteristic or IAT group modified the racial gap (Table 4; Table 5, panel D).

Sensitivity analyses
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The disparity estimate was robust to complete-case BMI analysis, the use of GEE, and the addition of
patients with a prior cesarean who did not have a scheduled repeat cesarean (Table 3). The one exception
was the restriction to Black and White patients, which yielded a smaller estimate whose CI just included 1.
This reflects the choice of comparison group: White patients had a higher cesarean rate than the Hispanic
patients who made up most of the non-Black group, and the White group was small.

Discussion
Principal findings

In this safety-net cohort, the overall primary cesarean rate was low: 600/4,706 (12.7%). Black patients
nonetheless had approximately twice the adjusted odds of primary cesarean delivery as non-Black patients,
and the gap was present at every parity level. It was essentially unchanged when Black and non-Black
patients were compared within the same physician’s practice (aOR 1.88), and its magnitude did not vary
between physicians. Physician gender, race, years in practice, training, and race-IAT result were not
associated with the magnitude of the gap. The gap was clearly present among physicians whose IAT showed
no racial preference. The NTSV subgroup, the standard quality measure, yielded a similar result (aOR 1.86).

Comparison with previous studies

The magnitude of the disparity is consistent with earlier reports. Among low-risk nulliparous patients, Black
patients had higher adjusted odds of cesarean delivery than White patients at an academic medical center
[5], in an integrated health care system [9], and in a multicenter U.S. cohort [8]. In population-based data,
the excess persisted after adjustment for clinical and sociodemographic factors [6], and racial gaps in
obstetric quality measures have persisted over time [7], including under statewide quality-improvement
efforts that lowered overall NTSV cesarean rates [4]. Our cohort adds two features to this literature. Nearly
all patients were insured by Medicaid or were medically indigent, which limits payer as an explanation, and
the overall cesarean rate was low. A relative disparity of similar magnitude in a low-cesarean unit suggests
that lowering overall rates does not, by itself, close the gap.

Previous studies have mostly compared hospitals or populations. They could not separate a disparity arising
within each physician’s practice from one arising from differences in which physicians attend Black patients.
The multilevel and fixed-effects design used here addresses that question directly.

Interpretation

The within-physician design is the main contribution of this analysis. If Black patients were
disproportionately delivered by physicians with high cesarean rates, or if certain physicians performed
cesareans more readily for Black patients, adding physician fixed effects should reduce the disparity, and the
random-slope variance should be large. Neither occurred. The between-physician variance in the race effect
was estimated at zero, and the gap behaved as a feature of the patients and the care system rather than of
individual physicians.

Between-physician variation in overall cesarean use was also small (median OR, 1.23). Across U.S. hospitals,
cesarean rates vary as much as tenfold, and wide variation persists even among low-risk women [21]. That
pattern points to unit-level practice as a major determinant of cesarean use. In our unit, where in-house
attending physicians share protocols and shifts, little variation remained between physicians, making unit-
level processes a more plausible source of the gap than individual practice style.

Extending the analysis from NTSV to all primary cesareans strengthens this conclusion. The number of Black
patients more than tripled, from 136 to 478, narrowing the CIs around every physician-level test. The gap
appeared among parous as well as nulliparous patients, with no evidence that it differed by parity. Baseline
cesarean rates among non-Black patients ranged from 195/2,523 (7.7%) among those with para >2 to
238/1,280 (18.6%) among nulliparous patients. A disparity of similar relative magnitude across such different
baseline rates points to a shared mechanism rather than one specific to first labors.

This does not rule out bias. Implicit attitudes may be widespread enough to operate at the level of the whole
unit, and labor and delivery decisions are made by teams. Residents, nurses, and successive attending
physicians across shift changes all shape a labor that ends in cesarean delivery. Patient experience points in
the same direction: in a national survey, women of color reported mistreatment by care providers during
pregnancy and childbirth more often than White women [22]. A unit-wide or structural effect would produce
the pattern we observed, and it cannot be distinguished from unmeasured patient risk with these data.

Our IAT findings fit the broader evidence on implicit bias in medicine. Systematic reviews have found pro-
White implicit preferences in most samples of health professionals, at levels similar to those in the general
population [11,13]. Their association with clinical decisions is inconsistent. In vignette studies, pro-White
IAT scores predicted fewer thrombolysis recommendations for Black patients among internal medicine and
emergency medicine residents [14] and less opioid prescribing for postoperative pain in one of four pediatric
scenarios [15]. By contrast, implicit racial bias was not associated with 27 vignette-based treatment decisions
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among acute care surgical clinicians [23], and most studies in a systematic review of physicians found no
relationship between implicit bias and clinical decisions [12]. The most consistent associations have been
with communication: clinicians with stronger pro-White preferences were more verbally dominant with
Black patients and received lower ratings of interpersonal care from them [24]. A meta-analysis found that
IAT scores poorly predict discriminatory behavior [16], and the test’s developers caution against using it to
classify individuals [17].

Our results are consistent with that literature. The gap was not larger among physicians with a pro-White
IAT preference, and every point estimate was in the opposite direction, including the physician-level
correlation, although none reached statistical significance. A cesarean delivery during labor is a discrete
treatment decision, often shaped by a team over several shifts; this is the kind of outcome that the IAT has
predicted least well. A single post hoc measurement linked to 10 physicians cannot exclude a meaningful
effect of implicit bias. It does show that the disparity did not depend on the IAT results available to us.

Patient and process factors

Black patients more often had a BMI >40 kg/m?, one of the strongest covariates in the model. Yet adjustment
for BMI and the other covariates barely changed the disparity (OR 1.90 unadjusted vs 1.89 adjusted). This
agrees with multicenter and health-system studies in which measured clinical risk factors explained only
part of the gap [8,9].

Black patients were more likely to undergo induction, even after adjustment (aOR 1.54), and induction was
associated with cesarean delivery compared with spontaneous labor. Induction itself need not increase
cesarean risk: in a large randomized trial of low-risk nulliparous patients, induction at 39 weeks lowered the
cesarean rate compared with expectant management [25]. Our comparison is with spontaneous labor, a
different reference group, and adjustment for type of labor did not reduce the gap. This is consistent with
previous work showing that labor-management strategies do not explain racial differences [10]. How
inductions are indicated, timed, and conducted may still differ by race, and a standardized induction
protocol has been associated with smaller racial disparities in obstetric outcomes [26].

We could not examine indication-specific disparities. Others have reported that the excess among Black
patients is concentrated in more subjective indications, such as labor arrest and nonreassuring fetal status
[5,9,27]. This is the most important gap in our data.

The smaller Black-vs-White estimate (aOR 1.43) reflects our population. Hispanic patients, who accounted
for 3,706/4,706 (78.8%) of the cohort, had the lowest cesarean rate, and White patients had an intermediate
rate. Disparity estimates depend on the comparison group, and we report both.

Strengths and limitations

This study has several strengths. The primary cohort included every primary cesarean among term,
singleton, vertex births, matching the outcome that drives future repeat cesareans, and the NTSV quality
measure was reported alongside it. The population was relatively homogeneous in terms of payer, which
limits confounding by insurance. The multilevel design separated variation between physicians from
variation within physicians, and the fixed-effects analysis compared Black and non-Black patients cared for
by the same physician. To our knowledge, this is the first study to link obstetricians’ IAT results to the
delivery outcomes of their own patients.

The study also has important limitations. With 21 physicians and 10 IAT submitters, it could detect only
moderate-to-large effect modification; therefore, the null interaction findings are imprecise rather than
evidence of no effect. Fewer than half of the physicians submitted IAT results, and the IAT was completed
after the births to which the results were linked. Births were attributed to the attending physician of record.
This may misclassify decisions made by residents or earlier attending physicians and would bias physician-
level associations toward the null.

Because this was an observational study, residual confounding cannot be excluded, and the findings describe
associations rather than causal effects. The small number of physicians who submitted IAT results limited
the power to detect effect modification, so a contribution of implicit bias cannot be ruled out. The
persistence of the gap within physicians is consistent with system-level contributors, but the study was not
designed to identify specific mechanisms. Finally, the non-Black reference group was predominantly
Hispanic, and nonvertex presentation was identified partly from free-text documentation. Results may differ
in populations with other demographic compositions, and replication will require locally appropriate
methods for case identification.

Data completeness was limited by the source system. Parity was recorded inconsistently, so it was modeled
in three categories, one of which combines nulliparous and para 1 patients. Because the gap was similar
across all three categories, residual confounding by parity is unlikely to explain it. Nonvertex presentation
could be identified only when documented in free text, and most cesarean indications were recorded as “see
operative report,” so some breech cesareans likely remain in the cohort. Comorbidities and cesarean
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indications were unavailable. BMI was unavailable for one-quarter of births after an electronic health record
system change. Type of labor was missing more often for cesarean births, limiting the model that adjusted
for it.

Race and ethnicity were recorded in a single combined field, preventing separate analysis of Hispanic
ethnicity among Black patients. Finally, this was a single teaching hospital with in-house attending
physicians and a predominantly Hispanic, Medicaid-insured population, so the findings may not generalize
to private or community practice.

Conclusions

Racial disparities in primary cesarean delivery may reflect features of the obstetric unit and its systems of
care, not only the individual clinicians who work within it. Assessing individual physicians’ implicit
attitudes may have value for reflection and education, but it is unlikely, on its own, to reveal where inequity
arises or how to correct it. Units committed to birth equity can begin with measures within their own
control: standardized labor and induction protocols, routine review of cesarean indications and outcomes
stratified by race, and unit-wide training in equitable care.
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