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Abstract
Introduction: Despite their dynamic, socially constructed, and imprecise nature, both race and gender are
included in common risk calculators used for clinical decision-making about statin therapy for atherosclerotic
cardiovascular disease (ASCVD) prevention.
Methods and Materials: We assessed the effect of manipulating six different race-gender categories on ASCVD
risk scores among 90 Black transgender women.
Results: Risk scores varied by operationalization of race and gender and affected the proportion for whom
statins were recommended.
Discussion: Race and gender are social constructs underpinning racialized and gendered health inequities. Their
rote use in ASCVD risk calculators may reinforce and perpetuate existing inequities.
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Introduction
Atherosclerotic cardiovascular disease (ASCVD) is the
leading cause of morbidity and mortality in the United
States.1 Black adults are more likely to have ASCVD
risk factors and more than twice as likely to die from
it, compared to White adults.2 Although ASCVD inci-
dence among cisgender women is lower than men, ev-
idence suggests that cisgender women have higher
mortality and poorer prognosis following an acute car-
diovascular event compared with cisgender men.3

Unfortunately, most studies of gender differences in
ASCVD conflate gender and sex, focus largely on phys-
iological differences between males and females, and
fail to consider transgender people.4 Data on ASCVD
among transgender populations are limited.5 However,
an analysis of nationally representative data found
transgender people had higher odds of self-reported
heart attacks compared with cisgender people.6 A
more recent study found transgender women had
worse cardiovascular biomarker profiles than cisgender
men independent of hormone use and HIV serostatus.7

Statin therapy is highly effective in reducing risk of
ASCVD events and is recommended by national clini-
cal guidelines for individuals at elevated risk.8 How-
ever, treatment with statins has been associated with
risk of adverse events including myopathy, liver dys-
function, renal insufficiency, and diabetes.9 Accurately
predicting the risk for ASCVD events is essential for
clinical decision-making about the risks versus benefits
of statin therapy for prevention.8

Statistical algorithms, such as the American College
of Cardiology (ACC)/American Heart Association
(AHA) ASCVD Risk Calculator, are commonly used
to facilitate efficient, noninvasive, and potentially life-
saving clinical decisions.10 This algorithm uses clinical
data such as lipid levels and blood pressure as well as
social categories, race, and gender, to calculate risk of
an ASCVD event over the next 10 years. ACC/AHA
guidelines recommend statin therapy initiation if the
calculated risk meets or exceeds 7.5%. When using
the risk calculator, options for race include White,
African American, and Other; however, the algorithm
assigns the same weight to White and Other. Options
for gender include male and female.

Intersectionality, as a theoretical framework and
critical praxis, explicates the ways in which social cate-

gories, at the individual level, reflect interlocking sys-
tems of power and oppression at the structural
level.11 Race and gender are particularly salient catego-
ries typically assessed in medicine as if they are fixed
and exclusively biological constructs. However, these
categories are socially constructed, multidimensional,
and have changeable borders that are dynamic across
time as well as within and across persons.12,13 One’s so-
cial location at the intersection of race and gender fun-
damentally impacts one’s lived experiences and
therefore health.14–16

Black transgender women, who experience multiple
marginalization along axes of race and gender, experi-
ence health inequities rooted in racism and transmisog-
yny.5,17 However, they are rendered invisible in
medical education and nearly all available clinical algo-
rithms.18–21 Published medical literature has begun to
challenge the use of race in clinical algorithms.22 How-
ever, we found no studies that challenged the use of
both race and gender in clinical algorithms nor exam-
ined the impact of their combined use in clinical
decision-making.

In this analysis, we assess the effects of embedding
these intersecting social categories in a clinical algo-
rithm that shapes medical decision-making.

Materials and Methods
We conducted a cross-sectional analysis of baseline
data collected between October 2020 and June 2022
from 90 Black transgender women enrolled in LITE
Plus, an ongoing, longitudinal study of chronic stress,
allostatic load, and ASCVD among Black and Latina
transgender women living with HIV.23 For the parent
study, participants were recruited from health centers
in Boston, New York, and Washington, DC. Eligibility
included age 18 years or older, male sex assigned at
birth, current gender identity along a trans feminine
spectrum, self-reported race as Black or ethnicity as
Latina, and laboratory-confirmed HIV. The University
of North Carolina Institutional Review Board provided
ethical review and approval (No. 18-2632). We restricted
this analysis to the 90 participants who identified as Black,
regardless of ethnicity or additional racial identities.

Self-reported measures included smoking status
(never, former, current), current medications, and di-
agnosed health conditions. Where possible, medication
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lists and diagnosed health conditions were corrobo-
rated by medical record review. Anthropomorphic
measures included systolic and diastolic brachial
blood pressure. Laboratory tests included glycosylated
hemoglobin and fasting total cholesterol, high-density
lipoprotein cholesterol (HDL), and low-density lipo-
protein cholesterol (LDL).

Data analyses were conducted using R Statistical
Software (version 4.2.1; R Core Team 2022). We gener-
ated ASCVD risk scores using the CVrisk package in R
based on the ACC/AHA ASCVD Risk Calculator algo-
rithm.24 We excluded participants for whom the
ASCVD risk calculator was invalid: seven participants
with a history of heart disease or stroke and five individ-
uals with cholesterol, HDL, or LDL values outside of al-
lowable ranges. Participant risk scores were assessed
using three approaches for operationalizing gender/sex:
(1) participants’ sex assigned at birth (male); (2) current
identity (female); and (3) selecting female for participants
who were currently taking gender-affirming hormone
therapy (GAHT) and selecting male for participant
who were not taking GAHT. Per the response options
available on the risk calculator, participant scores were
assessed designating race as Black or recategorizing race
as White. This led to a total of six possible race-gender
categorizations used to calculate ASCVD risk scores.

The proportion of participants who met criteria for
statin therapy (risk score ‡ 7.5%) was calculated for
each of the six potential race-gender categories. We cal-
culated mean absolute percent differences for each po-
tential pairing. To determine the reclassification rate of
participants who changed from indicated to not indi-
cated (or vice versa) for a statin when their race-gender
categories were changed, we calculated the percent of
individuals with different indications between the two
calculations for each race-gender category pairing.

Results
More than half of participants (53.3%) were aged 40
years and 80% were taking GAHT. Dyslipidemia was
common: 45.6% had an elevated LDL. Eleven percent
had a diabetes diagnosis, 31.1% were current smokers,
and 18% were taking a statin. Almost 8% had a history
of heart disease or stroke (Table 1).

ASCVD risk scores were lower for White race re-
gardless of gender operationalization, and a lower pro-
portion met the risk threshold for recommending
statin therapy. The proportion of participants for
whom statin therapy would be recommended was
highest when using sex assigned at birth and lowest

when using current gender identity. The ASCVD calcu-
lator produced the highest mean risk score (6.6%)
when participants were assigned both Black and
male, with 30.8% meeting criteria for statin therapy.
The lowest mean risk score (5.6%) was produced
when participants were assigned White and female,
with 14% meeting criteria for statin therapy (Table 2).

The highest mean absolute percent difference in risk
scores (69%) and reclassification rate (21.2%) was be-
tween assigning participants as Black males versus
White females. The lowest mean absolute percent dif-
ference (8.3%) and reclassification rate (2.4%) were be-
tween assigning participants as White females if on
GAHT and assigning them as White females based
on gender identity (Table 3).

Discussion
Among Black transgender women with HIV, ASCVD
risk scores varied substantially by how race and gender
were operationalized, producing clinically relevant dif-
ferences in statin therapy recommendations according

Table 1. Baseline Participant Characteristics of Black LITE
Plus Participants, n (%) Unless Otherwise Specified

Demographics/clinical characteristics N = 90

Age in years, mean (range) 43 (21–71)
‡ 40 years old 48 (53.3)

Currently taking gender-affirming hormones 72 (80.0)

ASCVD risk factors N = 90

Systolic blood pressure, mean 126 (14.0)
‡ 140 mm Hg 15 (16.7)

Diastolic blood pressure, mean 80 (9.0)
‡ 90 mm Hg 10 (11.1)

On antihypertension med 21 (23.3)
Total cholesterol, mean 173 (37.0)

‡ 200 mg/dL 20 (22.2)

HDL, mean 54 (17.0)
£ 40 mg/dL 15 (16.7)

LDL, mean 98 (32.0)
‡ 100 mg/dL 41 (45.6)

Diabetes 10 (11.1)
% glycosylated hemoglobin ‡ 6.5 8 (9.0)

Smoking status
Current smoker 28 (31.1)
Former smoker 23 (25.6)
Never smoker 39 (43.3)

On statin 16 (18.0)
On aspirin 9 (9.0)
History of heart disease

(heart failure or myocardial infarction), or stroke
7 (7.8)

All data were complete except % glycosylated hemoglobin and self-
reported statin usage, which was missing for one respondent each.

ASCVD, atherosclerotic cardiovascular disease; HDL, high-density lipo-
protein cholesterol; LDL, low-density lipoprotein cholesterol.
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to ACC/AHA guidelines. Use of the risk calculator
requires clinicians not only to assign social categories
based on perception or patient report but also to select
between binary options—despite the multidimension-
ality of both race and gender.4

The inclusion of race and gender variables in clinical
algorithms reflects observed differences in ASCVD
rates. However, it also incorrectly assumes race and
gender categories are biological and fixed. Drivers of
ASCVD inequities among Black Americans are rooted
in systemic racism, which increases physiological dysre-
gulation (e.g., allostatic load), increases exposure to
ASCVD risk factors (e.g., food apartheid), and decreases
access to health care.25 If race operates in the algorithm
as a proxy for the impact of systemic racism, its inclu-
sion may perpetuate racism by ensuring important clin-
ical decisions will be based on race.20,22 At minimum,
algorithm-based pharmaceutical interventions fail to ad-
dress the root causes of ASCVD racial inequities.

Likewise, the inclusion of gender in the calculator as-
sumes a shared biology by people of the same gender.
However, transgender and intersex people may not
share the same hormonal milieu and physical anatomy
as their cisgender and endosex peers. Among cisgender
people, hormone levels and physiology are influenced
by gonadal function that varies by stage of life, surgical
history, and use of exogenous hormones (e.g., contra-
ceptives). If gender operates in the algorithm as a
proxy for exposure to subordinate gender roles, its in-
clusion fails to address root causes of sex and gender
differences in ASCVD.

An intersectionality framework calls on us to address
the interaction of racism, sexism, and transphobia in
the development, implementation, and consequences
of race- and gender-based clinical algorithms. Race
and gender categories are multidimensional, dynamic,
and socially constructed structural factors that drive
racialized and gender health inequities. Clinical reli-
ance on current calculator’s risks over or under-
prescribing and perpetuating clinician biases that affect
ASCVD treatment—ultimately reinforcing and perpet-
uating existing population-level inequities. While sev-
eral alternative ASCVD risk algorithms are in
development, all currently rely on race and gender cate-
gories for calculation. Rather than rely on flawed calcula-
tors, clinicians should consider using multidimensional
frameworks such as Life’s Essential Eight26 to initiate
conversations about cardiovascular health in the context
of holistic health parameters.
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Table 2. Estimated Atherosclerotic Cardiovascular Disease
10-Year Risk Scores Based on Race and Gender
Categorization Among Black LITE Plus Participants, N = 78

Sex variable

Black race
(as self-identified)

White race
(hypothetical scenario)

Mean %
(SD)

‡ 7.5%,
n (%)

Mean %
(SD)

‡ 7.5%,
n (%)

Gender identity (female) 4.44 (5.6) 16 (20.5) 3.22 (3.6) 11 (14.1)
Sex assigned

at birth (male)
6.56 (6.5) 24 (30.8) 4.70 (6.0) 16 (20.5)

Female if currently
on hormones

5.09 (6.5) 18 (23.1) 3.86 (4.9) 13 (16.7)

Seven participants had history of heart disease (myocardial infarction
or heart failure), or stroke. ASCVD calculator is not valid for individuals
with a history of myocardial infarction or stroke, so they were excluded.
An additional five individuals had cholesterol, HDL, or LDL values outside
of the values for which the ASCVD risk calculator is valid.

SD, standard deviation.

Table 3. Mean Absolute Percent Difference
and Reclassification Rates in Atherosclerotic
Cardiovascular Disease 10-Year Risk Scores Between
Race-Gender Combinations Used for Risk Calculations
Among Black LITE Plus Participants, N = 78

Black White

GI
(female)

SAAB
(male) GAHT

GI
(female)

SAAB
(male) GAHT

Mean absolute
percent
difference (%)
Black

GI (female) —
SAAB (male) 57.7 —
GAHT 10.9 46.8 —

White
GI (female) 33.0 69.0 42.3 —
SAAB (male) 25.9 48.4 28.4 30.9 —
GAHT 32.6 61.8 35.2 8.3 22.6 —

Reclassification
rate (%)
Black

GI (female) —
SAAB (male) 12.9 —
GAHT 3.5 9.4 —

White
GI (female) 10.6 21.2 14.1 —
SAAB (male) 11.8 10.6 10.6 10.6 —
GAHT 12.9 18.8 11.8 2.4 8.2 —

Seven participants had history of heart disease (myocardial infarction
or heart failure), or stroke. ASCVD calculator is not valid for individuals
with a history of myocardial infarction or stroke, so they were excluded.
An additional five individuals had cholesterol, HDL, or LDL values outside
of the values for which the ASCVD risk calculator is valid.

GAHT, gender-affirming hormone therapy (treated as female if cur-
rent); GI, gender identity; SAAB, sex assigned at birth.

Poteat, et al.; Health Equity 2023, 7.1
http://online.liebertpub.com/doi/10.1089/heq.2023.0066

806



inequities relies upon the generous participation of
these multiply marginalized communities, and our
study teams are deeply indebted to them.

Authors’ Contributions
T.P.: Conceptualization, funding acquisition, method-
ology, writing—original draft preparation. E.L.: Meth-
odology, formal analysis, validation, writing—review
and editing. A.J.R.: Writing-review and editing. H.J.:
Data curation, formal analysis. A.L.W.: Data curation,
writing—review and editing. A.R., S.L.R., J.M.,
W.L.C., K.H.M., and C.G.S.Jr.: Supervision, writing—
review and editing. A.B.H.: Project administration,
investigation, writing-review and editing. C.R.L.: Meth-
odology, validation, writing—review and editing.

Author Disclosure Statement
T.P. and A.L.W. receive research funding from ViiV
Healthcare to their research institutes unrelated to
this work. C.G.S. receives consulting fees from Everly-
Well, L’Oreal, and the Texas Health Institute unrelated
to this work.

Funding Information
This study was funded by the National Institutes of
Minority Health and Health Disparities under grant
number R01MD013498 (PI: T.P.). A.R. received sup-
port for this analysis from the National Institute for
Mental Health under grant R25MH087217. C.G.S. re-
ceived support from Boston University School of Med-
icine Department of Medicine Career Investment
Award, American Heart Association career develop-
ment grant (AHA 20CDA35320148), National Heart,
Lung, and Blood Institute career development grant
(NHLBI 1K01HL151902-01A1), and the Doris Duke
Charitable Foundation (Grant No. 2022061). E.L. was
supported by Eunice Kennedy Shriver National Insti-
tute of Child Health and Human Development
(NICHD) Grant 5 T32 HD40128-19.

References
1. Centers for Disease Control and Prevention. Leading Causes of Death.

2022. Available from: https://www.cdc.gov/nchs/fastats/leading-causes-
of-death.htm [Last accessed: February 27, 2023].

2. Javed Z, Haisum Maqsood M, Yahya T, et al. Race, racism, and cardio-
vascular health: Applying a social determinants of health framework to
racial/ethnic disparities in cardiovascular disease. Circulation 2022;15(1):
e007917; doi: 10.1161/CIRCOUTCOMES.121.007917.

3. Gao Z, Chen Z, Sun A, et al. Gender differences in cardiovascular disease.
Med Novel Technol Dev 2019;4:100025; doi: 10.1016/j.medntd.2019
.100025.

4. Beach LB, Streed CG, Jr. Beyond sex-based medicine in cardiovascular
health research and practice. Circulation 2023;147(7):529–531; doi: 10
.1161/circulationaha.122.063156.

5. Streed CG, Jr., Beach LB, Caceres BA, et al. Assessing and addressing
cardiovascular health in people who are transgender and gender diverse:
A scientific statement from the American Heart Association. Circulation
2021;144(6):e136–e148; doi: 10.1161/cir.0000000000001003.

6. Alzahrani T, Nguyen T, Ryan A, et al. Cardiovascular disease risk factors
and myocardial infarction in the transgender population. Circulation
2019;12(4):e005597; doi: 10.1161/CIRCOUTCOMES.119.005597.

7. Lake JE, Wang R, Barrett BW, et al. Trans women have worse cardiovas-
cular biomarker profiles than cisgender men independent of hormone
use and HIV serostatus. AIDS 2022;36(13):1801–1809.

8. Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA Guideline on
the Primary Prevention of Cardiovascular Disease: A Report of the
American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines. J Am Coll Cardiol 2019;74(10):e177–e232;
doi: 10.1016/j.jacc.2019.03.010.

9. Cai T, Abel L, Langford O, et al. Associations between statins and adverse
events in primary prevention of cardiovascular disease: systematic review
with pairwise, network, and dose-response meta-analyses. BMJ 2021;374:
n1537; doi: 10.1136/bmj.n1537.

10. ASCVD Pooled Cohort Risk Assessment Source Code. Available from:
https://clincalc.com/Cardiology/ASCVD/ASCVD-Source-Code.aspx [Last
accessed: October 14, 2022].

11. Bowleg L. Evolving intersectionality within public health: From analysis to
action. Am J Public Health 2021;111(1):88–90; doi: 10.2105/ajph.2020.306031.

12. Smedley A, Smedley BD. Race as biology is fiction, racism as a social
problem is real: Anthropological and historical perspectives on the social
construction of race. Am Psychol 2005;60(1):16–26; doi: 10.1037/0003-
066x.60.1.16.

13. Fausto-Sterling A. Gender/sex, sexual orientation, and identity are in the
body: How did they get there? J Sex Res 2019;56(4–5):529–555; doi: 10
.1080/00224499.2019.1581883.

14. Phelan JC, Link BG, Tehranifar P. Social conditions as fundamental causes
of health inequalities: Theory, evidence, and policy implications. J Health
Soc Behav 2010;51(Suppl.):S28–S40; doi: 10.1177/0022146510383498.

15. Williams DR, Lawrence JA, Davis BA. Racism and health: Evidence and
needed research. Annual Rev Public Health 2019;40:105–125; doi: 10
.1146/annurev-publhealth-040218-043750.

16. Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a fundamental cause of
population health inequalities. Am J Public Health 2013;103(5):813–821;
doi: 10.2105/ajph.2012.301069.

17. Wesp LM, Malcoe LH, Elliott A, et al. Intersectionality research for trans-
gender health justice: A theory-driven conceptual framework for struc-
tural analysis of transgender health inequities. Transgend Health 2019;
4(1):287–296; doi: 10.1089/trgh.2019.0039.

18. Hana T, Butler K, Young LT, et al. Transgender health in medical educa-
tion. Bull World Health Organ 2021;99(4):296–303; doi: 10.2471/blt.19
.249086.

19. Calhoun A. Medical education must start teaching about racism. Yale
J Biol Med 2021;94(1):143–146.
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