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Physicians still lack consensus on the meaning 
of race. When the Journal took up the topic in 
2003 with a debate about the role of race in 
medicine, one side argued that racial and ethnic 
categories reflected underlying population ge-
netics and could be clinically useful.1 Others 
held that any small benefit was outweighed by 
potential harms that arose from the long, rotten 
history of racism in medicine.2 Weighing the 
two sides, the accompanying Perspective article 
concluded that though the concept of race was 
“fraught with sensitivities and fueled by past 
abuses and the potential for future abuses,” 
race-based medicine still had potential: “it seems 
unwise to abandon the practice of recording race 
when we have barely begun to understand the 
architecture of the human genome.”3

The next year, a randomized trial showed that 
a combination of hydralazine and isosorbide 
dinitrate reduced mortality due to heart failure 
among patients who identified themselves as 
black. The Food and Drug Administration grant-
ed a race-specific indication for that product, 
BiDil, in 2005.4 Even though BiDil’s ultimate 
commercial failure cast doubt on race-based 
medicine, it did not lay the approach to rest. 
Prominent geneticists have repeatedly called on 
physicians to take race seriously,5,6 while distin-
guished social scientists vehemently contest these 
calls.7,8

Our understanding of race and human genet-
ics has advanced considerably since 2003, yet 
these insights have not led to clear guidelines on 
the use of race in medicine. The result is ongoing 
conflict between the latest insights from popula-
tion genetics and the clinical implementation of 
race. For example, despite mounting evidence that 
race is not a reliable proxy for genetic difference, 
the belief that it is has become embedded, some-
times insidiously, within medical practice. One 

subtle insertion of race into medicine involves 
diagnostic algorithms and practice guidelines 
that adjust or “correct” their outputs on the basis 
of a patient’s race or ethnicity. Physicians use these 
algorithms to individualize risk assessment and 
guide clinical decisions. By embedding race into 
the basic data and decisions of health care, these 
algorithms propagate race-based medicine. Many 
of these race-adjusted algorithms guide decisions 
in ways that may direct more attention or re-
sources to white patients than to members of ra-
cial and ethnic minorities.

To illustrate the potential dangers of such 
practices, we have compiled a partial list of race-
adjusted algorithms (Table 1). We explore several 
of them in detail here. Given their potential to 
perpetuate or even amplify race-based health 
inequities, they merit thorough scrutiny.

C ardiology

The American Heart Association (AHA) Get 
with the Guidelines–Heart Failure Risk Score pre-
dicts the risk of death in patients admitted to the 
hospital.9 It assigns three additional points to any 
patient identified as “nonblack,” thereby catego-
rizing all black patients as being at lower risk. 
The AHA does not provide a rationale for this 
adjustment. Clinicians are advised to use this risk 
score to guide decisions about referral to cardi-
ology and allocation of health care resources. 
Since “black” is equated with lower risk, follow-
ing the guidelines could direct care away from 
black patients. A 2019 study found that race may 
influence decisions in heart-failure management, 
with measurable consequences: black and Latinx 
patients who presented to a Boston emergency 
department with heart failure were less likely 
than white patients to be admitted to the cardi-
ology service.24

The New England Journal of Medicine 
Downloaded from nejm.org on September 29, 2022. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 



Medicine and Society

n engl j med 383;9  nejm.org  August 27, 2020 875

Cardiac surgeons also consider race. The So-
ciety of Thoracic Surgeons produces elaborate 
calculators to estimate the risk of death and 
other complications during surgery.10 The calcu-
lators include race and ethnicity because of ob-
served differences in surgical outcomes among 
racial and ethnic groups; the authors acknowl-
edge that the mechanism underlying these dif-
ferences is not known. An isolated coronary ar-
tery bypass in a low-risk white patient carries an 
estimated risk of death of 0.492%. Changing the 
race to “black/African American” increases the 
risk by nearly 20%, to 0.586%. Changing to any 
other race or ethnicity does not increase the es-
timated risk of death as compared with a white 
patient, but it does change the risk of renal fail-
ure, stroke, or prolonged ventilation. When used 
preoperatively to assess risk, these calculations 
could steer minority patients, deemed to be at 
higher risk, away from surgery.

Nephrology

Since it is cumbersome to measure kidney func-
tion directly, researchers have developed equations 
that determine the estimated glomerular filtra-
tion rate (eGFR) from an accessible measure, the 
serum creatinine level. These algorithms result 
in higher reported eGFR values (which suggest 
better kidney function) for anyone identified as 
black.11,25 The algorithm developers justified these 
outcomes with evidence of higher average serum 
creatinine concentrations among black people 
than among white people. Explanations that have 
been given for this finding include the notion that 
black people release more creatinine into their 
blood at baseline, in part because they are re-
portedly more muscular.11,25 Analyses have cast 
doubt on this claim,26 but the “race-corrected” 
eGFR remains the standard. Proponents of the 
equations have acknowledged that race adjust-
ment “is problematic because race is a social 
rather than a biological construct” but warn that 
ending race adjustment of eGFR might lead to 
overdiagnosis and overtreatment of black pa-
tients.27 Conversely, race adjustments that yield 
higher estimates of kidney function in black 
patients might delay their referral for specialist 
care or transplantation and lead to worse out-
comes, while black people already have higher 
rates of end-stage kidney disease and death due 
to kidney failure than the overall population.25 

As long as uncertainty persists about the cause 
of racial differences in serum creatinine levels, 
we should favor practices that may alleviate health 
inequities over those that may exacerbate them.

Similar adjustment practices affect kidney 
transplantation. The Kidney Donor Risk Index 
(KDRI), implemented by the national Kidney Al-
location System in 2014, uses donor characteris-
tics, including race, to predict the risk that a 
kidney graft will fail.12 The race adjustment is 
based on an empirical finding that black donors’ 
kidneys perform worse than nonblack donors’ 
kidneys, regardless of the recipient’s race.28 The 
developers of the KDRI do not provide possible 
explanations for this difference.12 If the potential 
donor is identified as black, the KDRI returns a 
higher risk of graft failure, marking the candi-
date as a less suitable donor. Meanwhile, black 
patients in the United States still have longer 
wait times for kidney transplants than nonblack 
patients.29 Since black patients are more likely to 
receive kidneys from black donors, anything that 
reduces the likelihood of donation from black 
people could contribute to the wait-time dispar-
ity.29 Use of the KDRI may do just that. Mindful 
of this limitation of the KDRI, some observers 
have proposed replacing “the vagaries associated 
with inclusion of a variable termed ‘race’” with a 
more specific, ancestry-associated risk factor, 
such as APOL1 genotype.28

Obstetrics

The Vaginal Birth after Cesarean (VBAC) algo-
rithm predicts the risk posed by a trial of labor 
for someone who has previously undergone ce-
sarean section. It predicts a lower likelihood of 
success for anyone identified as African American 
or Hispanic.13 The study used to produce the al-
gorithm found that other variables, such as mari-
tal status and insurance type, also correlated 
with VBAC success.14 Those variables, however, 
were not incorporated into the algorithm. The 
health benefits of successful vaginal deliveries 
are well known, including lower rates of surgical 
complications, faster recovery time, and fewer 
complications during subsequent pregnancies. 
Nonwhite U.S. women continue to have higher 
rates of cesarean section than white U.S. women. 
Use of a calculator that lowers the estimate of 
VBAC success for people of color could exacerbate 
these disparities. This dynamic is particularly 
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troubling because black people already have high-
er rates of maternal mortality.30

Urology

The STONE score predicts the likelihood of kid-
ney stones in patients who present to the emer-
gency department with flank pain. The “origin/
race” factor adds 3 points (of a possible 13) for 
a patient identified as “nonblack.”15 By assigning 
a lower score to black patients, the STONE algo-
rithm may steer clinicians away from thorough 
evaluation for kidney stones in black patients. 
The developers of the algorithm did not suggest 
why black patients would be less likely to have a 
kidney stone. An effort to externally validate the 
STONE score determined that the origin/race 
variable was not actually predictive of the risk of 
kidney stones.16 In a parallel development, a new 
model for predicting urinary tract infection 
(UTI) in children similarly assigns lower risk to 
children identified as “fully or partially black.”17 
This tool echoes UTI testing guidelines released 
by the American Academy of Pediatrics in 2011 
that were recently criticized for categorizing 
black children as low risk.31

Assessment

Similar examples can be found throughout medi-
cine. Some algorithm developers offer no expla-
nation of why racial or ethnic differences might 
exist. Others offer rationales, but when these are 
traced to their origins, they lead to outdated, 
suspect racial science or to biased data.22,30,31 In 
the cases discussed here, researchers followed a 
defensible empirical logic. They examined data 
sets of clinical outcomes and patient character-
istics and then performed regression analyses to 
identify which patient factors correlated signifi-
cantly with the relevant outcomes. Since minor-
ity patients routinely have different health out-
comes from white patients, race and ethnicity 
often correlated with the outcome of interest. 
Researchers then decided that it was appropriate 
— even essential — to adjust for race in their 
model.

These decisions are the crux of the problem. 
When compiling descriptive statistics, it may be 
appropriate to record data by race and ethnicity 
and to study their associations. But if race does 
appear to correlate with clinical outcomes, does 

that justify its inclusion in diagnostic or predic-
tive tools? The answer should depend on how 
race is understood to affect the outcome.30 Arriv-
ing at such an understanding is not a simple 
matter: relationships between race and health 
reflect enmeshed social and biologic pathways.32 
Epidemiologists continue to debate how to re-
sponsibly make causal inferences based on race.33 
Given this complexity, it is insufficient to trans-
late a data signal into a race adjustment without 
determining what race might represent in the 
particular context. Most race corrections implic-
itly, if not explicitly, operate on the assumption 
that genetic difference tracks reliably with race. 
If the empirical differences seen between racial 
groups were actually due to genetic differences, 
then race adjustment might be justified: differ-
ent coefficients for different bodies.

Such situations, however, are exceedingly un-
likely. Studies of the genetic structure of human 
populations continue to find more variation within 
racial groups than between them.34,35 Moreover, 
the racial differences found in large data sets 
most likely often reflect effects of racism — that 
is, the experience of being black in America 
rather than being black itself — such as toxic 
stress and its physiological consequences.32 In 
such cases, race adjustment would do nothing to 
address the cause of the disparity. Instead, if 
adjustments deter clinicians from offering clini-
cal services to certain patients, they risk baking 
inequity into the system.

This risk was demonstrated in 2019 when 
researchers revealed algorithmic bias in medical 
artificial intelligence.36 A widely used clinical 
tool took past health care costs into consider-
ation in predicting clinical risk. Since the health 
care system has spent more money, on average, 
on white patients than on black patients, the 
tool returned higher risk scores for white pa-
tients than for black patients. These scores may 
well have led to more referrals for white patients 
to specialty services, perpetuating both spend-
ing discrepancies and race bias in health care.

A second problem arises from the ways in 
which racial and ethnic categories are operation-
alized. Clinicians and medical researchers typi-
cally use the categories recommended by the 
Office of Management and Budget: five races and 
two ethnicities. But these categories are unreli-
able proxies for genetic differences and fail to 
capture the complexity of patients’ racial and 
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ethnic backgrounds.34,35 Race correction therefore 
forces clinicians into absurdly reductionistic ex-
ercises. For example, should a physician use a 
double correction in the VBAC calculator for a 
pregnant person from the Dominican Republic 
who identifies as black and Hispanic? Should 
eGFR be race-adjusted for a patient with a white 
mother and a black father? Guidelines are silent 
on such issues — an indication of their inade-
quacy.

Researchers are aware of this dangerous ter-
rain. The Society of Thoracic Surgeons acknowl-
edged concerns raised by clinicians and policy-
makers “that inclusion of SES factors in risk 
models may ‘adjust away’ disparities in quality of 
care.” Nonetheless, it proceeded to consider “all 
preoperative factors that are independently and 
significantly associated with outcomes”: “Race 
has an empiric association with outcomes and 
has the potential to confound the interpretation 
of a hospital’s outcomes, although we do not 
know the underlying mechanism (e.g., genetic 
factors, differential effectiveness of certain med-
ications, rates of certain associated diseases 
such as diabetes and hypertension, and poten-
tially [socioeconomic status] for some outcomes 
such as readmission).”10 This decision reflects a 
default assumption in medicine: it is acceptable 
to use race adjustment even without understand-
ing what race represents in a given context.

To be clear, we do not believe that physicians 
should ignore race. Doing so would blind us to 
the ways in which race and racism structure our 
society.37-39 However, when clinicians insert race 
into their tools, they risk interpreting racial dis-
parities as immutable facts rather than as injus-
tices that require intervention. Researchers and 
clinicians must distinguish between the use of 
race in descriptive statistics, where it plays a vi-
tal role in epidemiologic analyses, and in pre-
scriptive clinical guidelines, where it can exacer-
bate inequities.

This problem is not unique to medicine. The 
criminal justice system, for instance, uses recid-
ivism-prediction tools to guide decisions about 
bond amounts and prison sentences. One tool, 
COMPAS (Correctional Offender Management Pro-
filing for Alternative Sanctions), while not using 
race per se, uses many factors that correlate with 
race and returns higher risk scores for black 
defendants.40 The tool’s creators explained that 
their design simply reflected empirical data.41 

But if the underlying data reflect racist social 
structures, then their use in predictive tools ce-
ments racism into practice and policy. When these 
tools influence high-stakes decisions, whether in 
the clinic or the courtroom, they propagate in-
equity into our future.

In 2003, Kaplan and Bennet asked research-
ers to exercise caution when they invoked race in 
medical research: whenever researchers publish 
a finding based on race or ethnicity, they should 
follow seven guidelines, including justifying their 
use of race and ethnicity, describing how subjects 
were assigned to each category, and carefully 
considering other factors — especially socioeco-
nomic status — that might affect the results.42 
We propose an adaptation of these guidelines to 
evaluate race correction in clinical settings. When 
developing or applying clinical algorithms, physi-
cians should ask three questions: Is the need for 
race correction based on robust evidence and sta-
tistical analyses (e.g., with consideration of inter-
nal and external validity, potential confounders, 
and bias)? Is there a plausible causal mechanism 
for the racial difference that justifies the race 
correction? And would implementing this race 
correction relieve or exacerbate health inequities?

If doctors and clinical educators rigorously 
analyze algorithms that include race correction, 
they can judge, with fresh eyes, whether the use 
of race or ethnicity is appropriate. In many cases, 
this appraisal will require further research into 
the complex interactions among ancestry, race, 
racism, socioeconomic status, and environment. 
Much of the burden of this work falls on the 
researchers who propose race adjustment and on 
the institutions (e.g., professional societies, clin-
ical laboratories) that endorse and implement 
clinical algorithms. But clinicians can be thought-
ful and deliberate users. They can discern wheth-
er the correction is likely to relieve or exacerbate 
inequities. If the latter, then clinicians should 
examine whether the correction is warranted. 
Some tools, including eGFR and the VBAC cal-
culator, have already been challenged; clinicians 
have advocated successfully for their institutions 
to remove the adjustment for race.43,44 Other al-
gorithms may succumb to similar scrutiny.45 A 
full reckoning will require medical specialties to 
critically appraise their tools and revise them 
when indicated.

Our understanding of race has advanced con-
siderably in the past two decades. The clinical 
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tools we use daily should reflect these new in-
sights to remain scientifically rigorous. Equally 
important is the project of making medicine a 
more antiracist field.46 This involves revisiting 
how clinicians conceptualize race to begin with. 
One step in this process is reconsidering race 
correction in order to ensure that our clinical 
practices do not perpetuate the very inequities 
we aim to repair.
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