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Recent work has emphasized the benefits of patient–physician
concordance on clinical care outcomes for underrepresented mi-
norities, arguing it can ameliorate outgroup biases, boost commu-
nication, and increase trust. We explore concordance in a setting
where racial disparities are particularly severe: childbirth. In the
United States, Black newborns die at three times the rate of White
newborns. Results examining 1.8 million hospital births in the
state of Florida between 1992 and 2015 suggest that newborn–
physician racial concordance is associated with a significant im-
provement in mortality for Black infants. Results further suggest
that these benefits manifest during more challenging births and in
hospitals that deliver more Black babies. We find no significant
improvement in maternal mortality when birthing mothers share
race with their physician.

racial bias | birthing outcomes | concordance | mortality | health care

The relationship between a decision maker’s ascriptive char-
acteristics and advocates who do or do not share those

characteristics has long been a source of intense scrutiny by
scholars across a wide range of disciplines. Researchers in soci-
ology have noted the benefits of female leadership for young
women working at firms (1, 2). Management scholars note in-
creased leniency in enforcing regulatory compliance when inspec-
tors and their targets share similar backgrounds (3). Economists
have shown that academic performance is higher when students
share race with teachers (4). In addition, legal scholars have found
higher incarceration rates among defendants paired with judges of a
different race (5).
However, despite the prevalence of these findings, little evi-

dence on the effect of gender and racial concordance in medi-
cine existed until recently. Although received work indicates
concordance can increase rapport between the patient and the
physician for minorities (6–9), its effect on clinical care outcomes
is only beginning to coalesce (10, 11). Researchers have, for
example, found that gender concordance increases the willing-
ness of women to participate in preventative screenings (12), and
racial concordance with one’s physician can increase health care
utilization among underresourced communities (11, 13). None-
theless, limited empirical evidence exists that these communi-
cation and care benefits translate into material health benefits
(14, 15).
In this work, we investigate the potential for patient–physician

racial concordance to ameliorate the disparities experienced by a
particularly vulnerable group—Black newborns. As both scholars
(16) and the popular press (17) have noted, Black newborns face
starkly worse clinical outcomes than White newborns in the
United States. Black newborns are more than twice as likely to
die in their first year as White newborns [1,090 vs. 490 deaths per
100,000 births, respectively (18)]. The reasons behind these dis-
parities range from increased rates of eclampsia and preeclampsia
during pregnancy (19), to preterm delivery (20), to social deter-
minants like socioeconomic inequality and racial bias (21–23). In
fact, mortality among Black infants outstrips medical inequalities
in many other health domains (24, 25). New evidence can inform

approaches to address this pressing social issue. Furthermore, to the
extent that newborns cannot verbally communicate with their physi-
cian, we are able to observe the effects of concordance without trust
or communication issues affecting the patient–physician relationship.
Inasmuch as prior research has struggled to disentangle the mecha-
nisms behind concordance’s effect (10, 26), the setting allows us to
explore concordance in the absence of one invoked mechanism—

communication. Thus, if concordance effects manifest, we are able to
rule out communication as the exclusive mechanism.
Research posits that racial concordance between a newborn

and their physician may mitigate disparities for at least two
reasons. First, research suggests concordance is not only salient
for adults. Indeed, a growing body of literature explores the
question of whether actors exhibit different levels of bias toward
both children and adults. Wolf et al. (27), for example, examine
whether adults’ spontaneous racial bias toward children differs
from their spontaneous racial bias toward adults, finding that
people have significantly greater favorability toward their in-
group. Strikingly, this bias was exhibited equally toward adults
and children. It is therefore possible that such an effect might
manifest exclusively as a function of spontaneous bias. At the
same time, extant research indicates that mortality across White
and Black newborns is starkly different (28), suggesting Black
newborns may have different needs and be more medically
challenging to treat due to social risk factors and cumulative
racial and socioeconomic disadvantages of Black pregnant
women (29). To the extent that physicians of a social outgroup
are more likely to be aware of the challenges and issues that arise
when treating their group (10, 30, 31), it stands to reason that
these physicians may be more equipped to treat patients with
complex needs.

Significance

A large body of work highlights disparities in survival rates
across Black and White newborns during childbirth. We posit
that these differences may be ameliorated by racial concor-
dance between the physician and newborn patient. Findings
suggest that when Black newborns are cared for by Black
physicians, the mortality penalty they suffer, as compared with
White infants, is halved. Strikingly, these effects appear to
manifest more strongly in more complicated cases, and when
hospitals deliver more Black newborns. No such concordance
effect is found among birthing mothers.
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Results indicate four key findings. First, Black infants experi-
ence inferior health outcomes regardless of who is treating them.
However, clinical penalties for Black newborns treated by Black
physicians are halved compared with the penalties Black new-
borns experience when cared for by White physicians. Second,
these benefits accrue more sharply in more medically compli-
cated cases, insofar as the performance disparity across White
and Black physicians increases as the number of newborn
comorbidities rises. Third, these effects are more pronounced at
hospitals that deliver more Black newborns. Finally, we observe
no effect of concordance on mortality for birthing mothers,
suggesting communication is not the exclusive mechanism by
which concordance benefits will manifest.
To examine these questions, we leverage data from the State

of Florida’s Agency for Healthcare Administration (AHCA).
These data, which have been used extensively in public health
and economics (32–34), provide a census of patients admitted to
Florida hospitals between 1992 and 2015. We do not extend
prior to 1992 because information on patient race is unavailable.
We end our investigation in quarter 3 of 2015 because the
AHCA switches comorbidity coding from ICD-9 to ICD-10. This
allows us to maintain consistent measurement during the sample.
These data grant us access to detailed information about both
the mother and newborn, including the following: race, comor-
bidities, outcomes, the hospital where they are treated, and
more. We also receive access to information about the attending
physician in charge of the patient’s care, e.g., name, specialty
certifications, and date of licensure. Physician race is not coded
by the data and is captured from publicly searchable pictures of
the physician. Newborn arrival is directly coded by the AHCA
and is defined as “a baby born within the facility or the initial
admission of an extramural birth infant to an acute care facility
within 24 h of birth.” To ease interpretation, all newborns not
White or Black, and all physicians not coded as White or Black,
are dropped from the sample, isolating our examination to
strictly White and Black patients and physicians. A discussion of
this process is in SI Appendix. Summary statistics are in SI Ap-
pendix, Table S1A and a correlation matrix is in SI Appendix,
Table S1B.
We first consider model free evidence from the SI Appendix,

Table S1A. Consistent with extant research, we see a large
mortality penalty for Black newborns (21, 24). In the sample, the
raw mortality rate is 289 per 100,000 births among the 1.35
million White newborns and is 784 per 100,000 births among the
0.46 million Black newborns. Applying the sample mortality rate
to the current number of Black newborns born in the United
States implies ∼4,400 Black newborn deaths annually. If these
newborns experienced the same mortality rate as White new-
borns, this number would fall by roughly 2,800 deaths annually.
We also note differences across the newborn patient pools in SI
Appendix, Table S1A. Black physicians, for example, appear
more likely to treat underresourced patients, i.e., those on
Medicaid, and specifically more underresourced White patients.
Black physicians are also more likely to be female. Rates of
board certification in pediatrics are broadly similar across
groups, as are rates of cesarean sections. Furthermore, Black
physicians care for newborns with slightly higher comorbidity
count. It is also worth comparing the included sample to the
omitted sample. As can be seen, omitted patients are similar in
terms of mortality, physician gender distribution, length of stay,
cesarean rates, and comorbidity counts. However, the omitted
patients are less likely to be treated by a pediatrician, and there
are differences in insurance provider, which does raise the pos-
sibility of selection. Finally, we consider caseload. Conserva-
tively, because newborn care is not the only responsibility a
pediatrician may have, we observe that Black pediatricians have
a slightly higher caseload (83 patients per year vs. 67 patients per
year), but the SDs are large, and rates are trending up. These

differences underscore the need to rigorously investigate how
physician–patient racial concordance affects disparities in mor-
tality. To do so, we estimate the following:

yijt = β1xi + β2xj + β3xixj + «ijt, [1]

where y is a dichotomous variable indicating whether or not
infant-i born under the care of physician-j in quarter-t expires.
y equals zero if the infant survives and 100 if it infant expires. xi
indicates infant race (1 for Black, 0 for White). xj indicates phy-
sician race (1 for Black, 0 for White). xixj expresses the interac-
tion between infant patient and physician race. «ijt is the idiosyncratic
error term.
Our primary interest is whether the Black–White newborn

mortality risk differs depending on physician race. This is cap-
tured by β3. The estimator is an ordinary least squares (OLS) to
avoid interpretation issues associated with nonlinear estimators
like logit regression (35). Huber–White SEs, clustered on the
physician, are applied to avoid the heteroscedasticity problems
OLS creates. We first estimate the pooled regression without
controls. We subsequently include controls for insurance pro-
vider (e.g., Medicaid, self-pay) and for the 65 most-prevalent
comorbidities [to account for newborn-specific heterogeneity
(SI Appendix, Table S2)]; quarter-year fixed effects; hospital
fixed effects; hospital-year fixed effects; and physician fixed ef-
fects. Note that the inclusion of physician fixed effects does cause
β2, physician race, to be dropped from the model as it is time
invariant. Hospital-year fixed effects are included in deference to
the concern that the effects might change over time, and across
location. Finally, we split the sample by physician race to allow
the controls to enter through physician race.
In the simple model absent controls, the Patient Black coeffi-

cient indicates that, under the care of White physicians, Black
newborns experience triple the in-hospital mortality rate of
White infants (column 1 of Table 1). Under the care of White
physicians, the White newborn mortality rate is 290 per 100,000
births, as implied by the constant term (0.290). Black newborn
mortality is estimated at 894 per 100,000 births (0.290 + 0.604).
The Physician Black coefficient implies no significant difference
in mortality among White newborns cared for by Black vs. White
physicians (columns 1 to 5 of Table 1). In contrast, we observe a
robust racial concordance benefit for Black newborns, as cap-
tured by the Physician Black * Patient Black interaction. Under
the care of White physicians, Black newborns experience 430
more fatalities per 100,000 births than White newborns (column
4). Under the care of Black physicians, the mortality penalty for
Black newborns is only 173 fatalities per 100,000 births above
White newborns, a difference of 257 deaths per 100,000 births,
and a 58% reduction in the racial mortality difference. Results of
column 4 are graphed in Fig. 1 (to allow comparisons across
race). Concordance appears to bring little benefit for White
newborns but more than halves the penalty experienced by Black
newborns. In the fully specified model, we add physician fixed
effects to allow comparisons of Black and White infant mortality
rates within physician (column 6). In these estimations, the
mortality penalty for Black newborns is 39% lower under the
care of Black physicians than White physicians. Attenuation of
the concordance-coefficient as additional controls are added to the
model indicates that these observables are correlated with both
concordance and mortality outcomes. Thus, it is plausible that the
models with fewer controls suffer from an omitted-variable bias.
Results of the Oster (36) selection-on-unobservables diagnostic
(psacalc) comparing models 1 and 6 equals 0.77, implying that se-
lection on unobservables would have to be 77% as strong as se-
lection on observables to reduce the estimated concordance effect
to zero. As controls are added to the model, the diagnostic increases
to 0.89 (column 2), 0.99 (column 3), and 1.55 (column 4), well
above Oster’s suggested threshold of 1. This underscores the need
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for controls, which are chosen deliberately as strong predictors, and
also indicates that caution regarding the persistence of omitted-
variable bias is warranted. The disparity in outcomes persists in
separate estimates of the performance of White and Black doctors
(columns 7 and 8), showing a mortality penalty for Black newborns
in both cases, but a penalty 53% smaller among those treated by
Black physicians. Comparing the size of the estimates to prior re-
search suggests the magnitude of the effect is plausible. Uninsured
neonates, for example, experience 333 more fatalities per 100,000
births than insured neonates (729 fatalities per 100,000 for unin-
sured and 396 fatalities per 100,000 for insured) (37). Furthermore,
Black newborns experience an additional 187 fatalities per 100,000
births due to low birth weight in general (38). However, both of
these social factors are dwarfed by the increase of ∼18,000 deaths
per 100,000 for newborns weighing less than 2,500 g, compared with
newborns weighing more than 3,500 g (39).
The presence of such effects gives rise to auxiliary questions.

Are there conditions under which concordance effects are more
likely to manifest? Do these results extend to birthing mothers?
With regard to conditions under which concordance effects are
more likely to manifest, we approach the question in three ways.
First, there may be differences across patients, with some cases
being more complicated than others. Second, there may be differ-
ences across location, with some hospitals being more successful in
caring for Black newborns. Finally, there may be differences in the
training of physicians, with some physicians being more equipped to
provide appropriate care to Black newborns.
We first examine the degree to which increased medical com-

plication affects the relationship. To execute these tests, we split
the sample based on whether or not the newborn is diagnosed with
at least one of the 65 comorbidities included in the set of controls.
We then replicate the estimation of Eq. 1 on each subsample.
Results are in Table 2. The estimated effect of concordance is
statistically significant at conventional levels in the larger sub-
sample of more complex cases (column 8) and similar but less
precise for patients without comorbidities (column 3). Among
cases with more than three comorbidities, the estimate is larger
but less precise (SI Appendix, Table S3, column 8).

We next consider the institutional context in which newborn
care is provided, splitting the sample at the median number of
Black newborn cases per hospital-quarter (65 cases). We then
replicate Eq. 1 for each subsample. Results are in Table 3. As
can be seen, the benefits of concordance only manifest in
hospital-quarters with a greater number of Black infants born
(columns 1 to 5). However, as can be seen in columns 3 and 8,
the mortality penalty for Black newborns treated by White
physicians is 56% larger in hospitals managing a large number of
Black newborns. This suggests, all else equal, that Black physi-
cians are not performing better as the number of Black newborns
increases (note the similarity in the coefficient size across col-
umns 5 and 10). Instead, it appears that White physicians are

Table 1. Linear probability model estimates of the effect of racial concordance on survival of newborns

(1) (2) (3) (4) (5) (6) (7) (8)

Dependent variable 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death

Sample Newborns Newborns Newborns Newborns Newborns Newborns WhiteDocs BlackDocs

Physician Black −0.0103
(0.0652)

−0.00476
(0.0372)

−0.0309
(0.0399)

0.0155
(0.0455)

0.0438
(0.0430)

Patient Black 0.604***
(0.0667)

0.494***
(0.0445)

0.506***
(0.0443)

0.430***
(0.0385)

0.425***
(0.0374)

0.311***
(0.0321)

0.318***
(0.0318)

0.169***
(0.0381)

Physician Black *
Patient Black

−0.494***
(0.0854)

−0.358***
(0.0670)

−0.331***
(0.0630)

−0.257***
(0.0606)

−0.236***
(0.0583)

−0.129**
(0.0517)

Constant 0.290***
(0.0320)

Insurance fixed effects Yes Yes Yes Yes Yes Yes Yes
Comorbidity fixed

effects
Yes Yes Yes Yes Yes Yes Yes

Time fixed effects
(quarter)

Yes Yes Yes Yes Yes Yes

Hospital fixed effects Yes Yes Yes Yes Yes
Hospital-year fixed

effects
Yes Yes

Physician fixed effects Yes Yes Yes
Observations 1,812,979 1,812,979 1,812,979 1,812,972 1,812,938 1,811,979 1,583,958 228,052
R-squared 0.001 0.045 0.046 0.050 0.058 0.144 0.137 0.151

Mean of death, 0.4123. Robust SEs are clustered on the physician. BlackDocs, Black physicians; WhiteDocs, White physicians. ***P < 0.01, **P < 0.05,
and *P < 0.1.

Fig. 1. Effect of racial concordance on patient survival, disaggregated
based on column 4 of Table 1. Patient White–Physician White serves as the
baseline. Estimates displayed in the absence of the physician fixed effect to
allow comparison across physician race. Includes controls, hospital fixed ef-
fect, and time fixed effects. The 95% CI is displayed.
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underperforming (columns 4 and 9). To test whether this is re-
lated to the volume of newborns overall, we replicate the analysis
splitting on the number of White newborns delivered in the
hospital-quarter (median 235), and on the total number of
newborns born in the hospital quarter (median 335). Results are
in SI Appendix, Tables S4 and S5 and indicate that concordance
benefits manifest for Black newborns regardless of the number of
White or other children born within the hospital. In other words,
the concordance benefit varies with the hospital’s level of ex-
perience caring for Black newborns, not with White newborns or
newborns in general. In hospital-quarters with large numbers of
Black newborns, those born under the care of White physicians
experience especially high mortality penalties.
Extant research further suggests that highly specialized train-

ing can yield superior clinical care benefits. One particular form
of training, specialty-based board certification, wherein physi-
cians complete an additional 1- to 3-y fellowship has received
considerable attention. Research suggests that such training in-
creases understanding of the nuance of disease (40), increases
information recall (41), and accelerates reaction to new infor-
mation (42). We therefore replicate our estimations splitting the
sample into physicians who are, and are not, board certified in
pediatrics. Results are in Table 4. Two interesting findings are
apparent. First, the absolute mortality penalty for Black new-
borns is smaller among both Black and White pediatricians,
compared with nonpediatricians. Second, we see significant
concordance benefits among both board-certified pediatricians
and nonpediatricians (in both cases concordance diminishes the
Black mortality penalty by roughly half). This suggests additional
formal training may reduce the magnitude of the Black mortality
penalty but does not appear to eliminate these differences. Re-
sults with neonatologists yield consistent results.

Finally, it is worth considering if the benefits of concordance
extend to birthing mothers. Like newborns, Black birthing
mothers in the United States suffer dramatically higher mortality
than their White counterparts (17, 43). We replicate our esti-
mations using the 2.1-mm birthing mothers in Florida over the
same time period (1992 to 2015). It should be noted that the
mother’s physician (i.e., the obstetrician) is almost always dif-
ferent from the newborn’s physician (i.e., the pediatrician). Im-
mediately after birth, both mothers and newborns require care,
newborns needing to establish things like Apgar scores or if
meconium has been inhaled, while mothers need postpartum
care in the form of stitches, placental expulsion, and so forth.
This explains the differing sample sizes. Although data restric-
tions prevent us from linking an individual birthing mother to an
individual newborn, the set of mothers studied here did give birth
to the set of newborns studied above. Comorbidities are updated
to be relevant to the maternal sample. Results are in Table 5.
Consistent with prior work, we see a penalty for Black birthing
mothers in general, although the base mortality rates are an order
of magnitude lower than for infants. In the cross-tabs (column 1),
among birthing mothers cared for by White physicians, Black
mothers experience an additional 14 deaths per 100,000 births,
tripling White mothers’ mortality rate of 7 per 100,000 births.
There is no difference in mortality rates based on physician race.
However, while the interaction of patient and physician race is
directionally consistent with concordance benefits for Black mothers,
the estimate is never significantly different from zero.
This work is subject to limitations that offer fruitful directions

for future research. First, we are unable to observe the mecha-
nism that is driving the observed result, or the selection process
of the physician. While most accounts, as well as our discussions
with practicing pediatricians, suggest that newborns are assigned
in a quasi-random format to the on-call pediatrician (the birth

Table 2. Linear probability model estimates of the effect of racial concordance on survival of newborns split by count of comorbidities

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent
variable

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death

Sample Newborns Newborns Newborns WhiteDocs BlackDocs Newborns Newborns Newborns WhiteDocs BlackDocs

Restriction
0 -

Comorbid
0 -

Comorbid
0 -

Comorbid
0 -

Comorbid
0 -

Comorbid
1 or more -
Comorbid

1 or more -
Comorbid

1 or more -
Comorbid

1 or more -
Comorbid

1 or more -
Comorbid

Physician Black −0.0348
(0.0722)

0.0624
(0.0603)

0.0110
(0.0521)

0.0202
(0.0475)

Patient Black 0.726***
(0.0601)

0.731***
(0.0573)

0.437***
(0.0421)

0.433***
(0.0432)

0.334***
(0.0916)

0.301***
(0.0419)

0.285***
(0.0408)

0.234***
(0.0385)

0.245***
(0.0379)

0.103***
(0.0389)

Physician Black *
Patient Black

−0.232*
(0.132)

−0.262**
(0.129)

−0.110
(0.0984)

−0.237***
(0.0578)

−0.202***
(0.0543)

−0.123**
(0.0593)

Insurance fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Comorbidity fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Time fixed effects
(quarter)

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Hospital fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Hospital-year
fixed effects

Yes Yes Yes Yes

Physician fixed
effects

Yes Yes Yes Yes Yes Yes

Observations 547,394 547,325 546,516 492,726 53,852 1,265,576 1,265,545 1,264,762 1,090,665 174,123
R-squared 0.025 0.078 0.307 0.277 0.332 0.067 0.076 0.110 0.105 0.093

Mean of death, 0.4068 (columns 1–5)/0.4349 (columns 6–10). Robust SEs are clustered on the physician. BlackDocs, Black physicians; Comorbid, comorbid-
ities; WhiteDocs, White physicians. ***P < 0.01, **P < 0.05, and *P < 0.1.

4 of 7 | www.pnas.org/cgi/doi/10.1073/pnas.1913405117 Greenwood et al.

D
ow

nl
oa

de
d 

at
 U

ni
ve

rs
ity

 o
f M

in
ne

so
ta

 L
ib

ra
rie

s 
on

 A
ug

us
t 1

8,
 2

02
0 

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1913405117/-/DCSupplemental
https://www.pnas.org/cgi/doi/10.1073/pnas.1913405117


process itself being quasi-random due to timing), this is worth
discussing. On the one hand, there may be selection on the part
of patients, whereby the mothers of Black newborns are having
difficulty accessing the optimal physician (or are choosing their
pediatrician using an inefficient selection criterion). On the
other hand, it is possible that training regarding the challenges
faced by Black newborns is lacking (the prototypical patient
being White). Robustness checks in the supplement suggest pa-
tient predicted mortality is not significantly correlated with
physician race, nor is there heterogeneous physician availability
based on practice and arrival times. Still, caution is warranted as
there may be some inefficiency in the matching process.
Second, we are unable to observe the composition of the pa-

tient care team, i.e., residents, nursing staff, etc. Although the
inclusion of hospital and hospital-year fixed effects should ac-
count for the effect of hospital level processes, and results in SI
Appendix show the result is robust to the presence or absence of
residents, future work is clearly needed to understand the role of
the patient care team. Third, our sample only includes newborns
admitted to the hospital, suggesting some selection effect as it
eliminates home births. However, as out-of-hospital births ac-
count for only 1.6% of American births (44), this is of little
concern. Fourth, there may be heterogeneous effects across
mothers of varying socioeconomic status, which is correlated
with race. Replication of the estimations across Medicaid and
non-Medicaid patients (SI Appendix, Table S11) yields consistent
concordance effects, inasmuch as the penalty is roughly halved in
both samples. However, replication across Latino newborns yield
no significant concordance effect (SI Appendix, Table S7). While
this may be a function of the context, viz. Florida, it is worth
exploring whether concordance exists across other ethnic mi-
norities. Fifth, of the 9,992 physicians in the original sample,
pictures could only be found for 8,045, and our analysis omits

physicians missing a photo. Thus, the analysis yields consistent
estimates only under an untestable, maintained missing-at-random
assumption that unobservable influences are mean independent of
missingness conditional on fully observed covariates (45, 46). Fi-
nally, we observe no evidence of physician performance improving
as they treat more Black newborns (SI Appendix, Table S12). This
is striking, as research has noted the importance of experience in
quality improvement (42, 47).
Several important contributions stem from this work. Empir-

ically, this study provides evidence that the Black–White new-
born mortality gap is smaller when Black doctors provide care
for Black newborns than when White doctors do—lending sup-
port to research that examines the importance of racial con-
cordance in addressing health care disparities. Furthermore, this
study demonstrates that gap reduction occurs in more medically
complex cases and is isolated to newborn mortality rather than
maternal mortality. For families giving birth to a Black baby, the
desire to minimize risk and seek care from a Black physician
would be understandable. However, the disproportionately
White physician workforce makes this untenable because there
are too few Black physicians to service the entire population.
Moreover, it avoids the foundational concern of resolving the
disparities in care offered by White physicians. Finally, it is im-
portant to note that physician performance varies widely among
physicians of both races, suggesting that exclusively selecting on
physician race is not an effective solution to mortality concerns.
These results underscore the need for research into drivers of

differences between high- and low-performing physicians, and
why Black physicians systemically outperform their colleagues
when caring for Black newborns. Key open questions include the
following: 1) whether physician race proxies for differences in
physician practice behavior, 2) if so, which practices, and 3) what
actions can be taken by policymakers, administrators, and

Table 3. Linear probability model estimates of the effect of racial concordance on survival of newborns

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent variable 100 = Death 100 = Death
100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

Sample Newborns Newborns Newborns WhiteDocs BlackDocs Newborns Newborns Newborns WhiteDocs BlackDocs

Restriction
Above
median

Above
median

Above
median

Above
median

Above
median

Below
median

Below
median

Below
median

Below
median

Below
median

Physician Black 0.0420
(0.0746)

0.0926
(0.0740)

0.0118
(0.0341)

0.0137
(0.0280)

Patient Black 0.482***
(0.0506)

0.484***
(0.0510)

0.350***
(0.0445)

0.356***
(0.0431)

0.147**
(0.0569)

0.351***
(0.0406)

0.322***
(0.0330)

0.228***
(0.0270)

0.239***
(0.0306)

0.170***
(0.0487)

Physician Black *
Patient Black

−0.290***
(0.0778)

−0.297***
(0.0809)

−0.182**
(0.0754)

−0.156**
(0.0645)

−0.117**
(0.0598)

−0.0568
(0.0521)

Insurance fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Comorbidity fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Time fixed effects
(quarter)

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Hospital fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Hospital-year fixed
effects

Yes Yes Yes Yes

Physician fixed
effects

Yes Yes Yes Yes Yes Yes

Observations 910,127 910,127 909,520 785,633 123,887 902,845 902,811 902,098 798,012 104,121
R-squared 0.059 0.062 0.139 0.133 0.169 0.040 0.059 0.178 0.171 0.124

Sample split by median number of Black newborn cases handled by hospital. Mean of death, 0.6111 (columns 1–5)/0.2198 (columns 6–10). Robust SEs are
clustered on the physician. BlackDocs, Black physicians; WhiteDocs, White physicians. ***P < 0.01, **P < 0.05, and *P < 0.1.
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physicians to ensure that all newborns receive optimal care.
Furthermore, it serves as an important call to continue the di-
versification of the medical workforce (48). Prior work suggests

stereotyping and implicit bias contribute to racial and ethnic
disparities in health (49). Taken with this work, it gives warrant
for hospitals and other care organizations to invest in efforts to

Table 4. Linear probability model estimates of the effect of racial concordance on survival of newborns

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent variable 100 = Death 100 = Death
100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

100 =
Death

Sample Newborns Newborns Newborns WhiteDocs BlackDocs Newborns Newborns Newborns WhiteDocs BlackDocs

Restriction Peds Peds Peds Peds Peds Non-peds Non-peds Non-peds Non-peds Non-peds

Physician Black −0.000409
(0.0444)

0.0273
(0.0409)

−0.144
(0.150)

−0.297*
(0.178)

Patient Black 0.312***
(0.0420)

0.307***
(0.0408)

0.260***
(0.0374)

0.261***
(0.0373)

0.127***
(0.0430)

0.773***
(0.0921)

0.776***
(0.0905)

0.475***
(0.0647)

0.511***
(0.0632)

0.295***
(0.0755)

Physician Black *
Patient Black

−0.205***
(0.0568)

−0.194***
(0.0508)

−0.134**
(0.0552)

−0.503**
(0.201)

−0.461**
(0.194)

−0.249**
(0.103)

Insurance fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Comorbidity fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Time fixed effects
(quarter)

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Hospital fixed
effects

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Hospital-year fixed
effects

Yes Yes Yes Yes

Physician fixed
effects

Yes Yes Yes Yes Yes Yes

Observations 1,435,490 1,435,469 1,435,363 1,266,415 168,964 377,481 377,344 376,502 317,541 59,083
R-squared 0.055 0.061 0.079 0.078 0.040 0.051 0.080 0.255 0.233 0.265

Sample split by board certification in pediatrics. Mean of death 0.3059 (columns 1–5)/0.8312 (columns 6–10). Robust SEs are clustered on the physician.
BlackDocs, Black physicians; WhiteDocs, White physicians; Peds, Pediatricians. ***P < 0.01, **P < 0.05, and *P < 0.1.

Table 5. Linear probability model estimates of the effect of racial concordance on survival of birthing mothers

(1) (2) (3) (4) (5) (6) (7) (8)

Dependent variable 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death 100 = Death

Sample
Birthing
mothers

Birthing
mothers

Birthing
mothers

Birthing
mothers

Birthing
mothers

Birthing
mothers

Birthing
mothers

Birthing
mothers

Physician Black 0.000615
(0.00229)

−3.22e-05
(0.00237)

0.000338
(0.00238)

−0.00290
(0.00270)

−0.00123
(0.00284)

Patient Black 0.0145***
(0.00251)

0.0118***
(0.00242)

0.0118***
(0.00241)

0.00886***
(0.00234)

0.00805***
(0.00234)

0.00480**
(0.00223)

0.00533**
(0.00223)

0.00141
(0.00399)

Physician Black *
Patient Black

−0.00363
(0.00439)

−0.00307
(0.00442)

−0.00315
(0.00442)

−0.00401
(0.00469)

−0.00487
(0.00460)

−0.00224
(0.00422)

Constant 0.00698***
(0.000749)

Insurance fixed
effects

Yes Yes Yes Yes Yes Yes Yes

Comorbidity fixed
effects

Yes Yes Yes Yes Yes Yes Yes

Time fixed effects
(quarter)

Yes Yes Yes Yes Yes Yes

Hospital fixed effects Yes Yes Yes Yes Yes
Hospital-year fixed

effects
Yes Yes

Physician fixed effects Yes Yes Yes
Observations 2,133,412 2,133,412 2,133,412 2,133,393 2,133,152 2,131,474 1,816,817 314,854
R-squared 0.000 0.000 0.000 0.001 0.009 0.098 0.111 0.011

Mean of death, 0.010655. Robust SEs are clustered on the physician. ***P < 0.01, **P < 0.05, and *P < 0.1.
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reduce such biases and explore their connection to institutional
racism (50, 51). Reducing racial disparities in newborn mor-
tality will also require raising awareness among physicians,
nurses, and hospital administrators about the prevalence of
racial and ethnic disparities, their effects, furthering diversity
initiatives, and revisiting organizational routines in low-
performing hospitals (52). It is clear that patient–physician
racial concordance provides benefits, particularly because of

the inequities in clinical care outcomes experienced by Black
patients. We hope this study provides a basis for additional
work that advances our understanding of inequality, its origins,
and how practitioners can work toward creating better and
more-equitable birth outcomes.

Data Availability. Data and materials are available by limited use
agreement from the Florida AHCA.
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