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Abstract

IMPORTANCE Racial bias is associated with the allocation of advanced heart failure therapies, heart
transplants, and ventricular assist devices. It is unknown whether gender and racial biases are
associated with the allocation of advanced therapies among women.

OBJECTIVE To determine whether the intersection of patient gender and race is associated with the
decision-making of clinicians during the allocation of advanced heart failure therapies.

DESIGN, SETTING, AND PARTICIPANTS In this qualitative study, 46 US clinicians attending a
conference for an international heart transplant organization in April 2019 were interviewed on the
allocation of advanced heart failure therapies. Participants were randomized to examine clinical
vignettes that varied 1:1 by patient race (African American to white) and 20:3 by gender (women to
men) to purposefully target vignettes of women patients to compare with a prior study of vignettes
of men patients. Participants were interviewed about their decision-making process using the
think-aloud technique and provided supplemental surveys. Interviews were analyzed using
grounded theory methodology, and surveys were analyzed with Wilcoxon tests.

EXPOSURE Randomization to clinical vignettes.

MAIN OUTCOMES AND MEASURES Thematic differences in allocation of advanced therapies by
patient race and gender.

RESULTS Among 46 participants (24 [52%] women, 20 [43%] racial minority), participants were
randomized to the vignette of a white woman (20 participants [43%]), an African American woman
(20 participants [43%]), a white man (3 participants [7%]), and an African American man (3
participants [7%]). Allocation differences centered on 5 themes. First, clinicians critiqued the
appearance of the women more harshly than the men as part of their overall impressions. Second,
the African American man was perceived as experiencing more severe illness than individuals from
other racial and gender groups. Third, there was more concern regarding appropriateness of prior
care of the African American woman compared with the white woman. Fourth, there were greater
concerns about adequacy of social support for the women than for the men. Children were perceived
as liabilities for women, particularly the African American woman. Family dynamics and finances
were perceived to be greater concerns for the African American woman than for individuals in the
other vignettes; spouses were deemed inadequate support for women. Last, participants
recommended ventricular assist devices over transplantation for all racial and gender groups.
Surveys revealed no statistically significant differences in allocation recommendations for African
American and white women patients.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This national study of health care professionals randomized to
clinical vignettes that varied only by gender and race found evidence of gender and race bias in the
decision-making process for offering advanced therapies for heart failure, particularly for African
American women patients, who were judged more harshly by appearance and adequacy of social
support. There was no associated between patient gender and race and final recommendations for
allocation of advanced therapies. However, it is possible that bias may contribute to delayed
allocation and ultimately inequity in the allocation of advanced therapies in a clinical setting.
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Introduction

Heart failure therapies are inequitably allocated to minority racial groups in the US.1,2 Despite African
American individuals representing the highest racial risk group for heart failure incidence and
mortality,3 they are less likely to receive defibrillators4,5 and care by a cardiologist compared with
white individuals.6 Racial disparities are not fully explained by socioeconomic factors,4-6 and may be
related to bias. A 2019 study7 suggested that patient race is associated with the allocation process
for advanced heart failure therapies, heart transplantations, and ventricular assist devices (VADs).
Among vignettes of men patients with identical clinical and social histories, white men were favored
over African American men for allocation to heart transplants.7 Variability in clinicians’ assessments
of social support and adherence contributed to the racial bias.7

Advanced heart failure therapies are also disparately allocated by gender.2,8 Although women
have a higher prevalence of heart failure than men,3 women receive less than one-quarter of heart
transplants and VADs.2,8 This may be related to a higher prevalence of heart failure with preserved
ejection fraction in women than in men,3 which is rarely an indication for transplantation and not an
indication for VADs. However, more than 40% of heart failure hospitalizations in white women are
attributed to heart failure with reduced ejection fraction,3,9 and African American women have
higher rates of heart failure with reduced ejection fraction than preserved ejection fraction.9 In the
US, women receive fewer advanced heart therapies.10,11 The reason for the gender disparity in
advanced heart failure therapies is unknown.

Patient race and gender are known to be associated with clinical decision-making.12,13 With
complex decision-making processes like the allocation of advanced heart failure therapies, it is
unknown whether the intersection of gender and race is associated with decision-making among
health care professionals. It is unclear how gender and race are associated with subjective
assessments in the evaluation for advanced therapies. This study used interviews and supplemental
surveys to examine the decision-making process in a controlled setting with identical clinical
vignettes that varied only by gender and race. This study addressed the overriding hypotheses that
African American women would be evaluated more harshly and would be less likely to be offered
heart transplantation than white women or men.

Methods

Study Design, Sample, and Recruitment
In a simultaneous mixed-methods study performed in April 2019, US members of the International
Society for Heart and Lung Transplantation (ISHLT) were interviewed at ISHLT scientific sessions and
administered supplemental surveys. ISHLT is composed of clinicians, allied health professionals,
scientists, and trainees. Eligible members included US-based health care professionals who engage
in clinical decision-making for the allocation of advanced heart failure therapies. Participants were
identified through the annual scientific sessions program and ISHLT directory. Participants were
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purposefully selected for diversity of participant demographic characteristics (ie, gender, race,
geography, and years past training). Snowball sampling was used to meet an enrollment goal of 44
participants because it was sufficient to reach 1:1 thematic saturation in a prior study7 and snowball
sampling is an established method of recruiting specific hard-to-reach subgroups.14 Study
participants provided verbal informed consent and received monetary incentives worth US $10 for
participating. Trained research assistants performed, audio recorded, and collected field notes for all
interviews. This study followed the Standards for Reporting Qualitative Research (SRQR) reporting
guideline.15 The University of Arizona institutional review board approved this study.

Vignettes
Participants were masked to study objectives until participation was complete. Participants were
randomized 1:1 to vignettes of an African American woman or a white woman to compare with a prior
study including only vignettes of African American men and white men.7 On each of the 3 interview
days, 2 participants were randomized to a vignette of a male patient as a data check to compare with
a prior study using only vignettes of men, in which patients with similar body mass index (calculated
as weight in kilograms divided by height in meters squared) differed slightly in height. Gender and
race were indicated by photographs, text, and names associated with ethnic or gender identity.16 The
4 study photographs included an African American woman, a white woman, an African American
man, and a white man. Within each gender, the hairstyle and physical build were similar. Across all 4
photographs, clothing was similar, and photos were previously rated similarly for age, attractiveness,
intelligence, health, facial expression, and trustworthiness in a normalization study (eTable 1 in the
Supplement and prior work7). Clinical vignettes were otherwise identical with the exception of
gender-based evaluations (normal mammogram and shorter height for women and normal prostate
specific antigen for men; eTable 2 in the Supplement). In brief, vignettes described patients with
end-stage heart failure with complex history, including multiple relative contraindications for
advanced therapies.

Interviews
Interviews were conducted using the think-aloud method, which elicits verbalization of conscious
and unconscious thoughts.17 Think-aloud is an established method of understanding the decision-
making process.17 Participants were directed to articulate their thoughts as they read through each
section of the vignette during a 30-minute interview. Prompts from the Shafer and Lohse cognitive
interviewing guide18 were used to aid participants in verbalizing their thoughts, such as “Tell me what
you are thinking. What thoughts are going through your mind right now?” Participants were asked
how each section of the vignette influenced their recommendation for advanced heart failure
therapies. On conclusion of discussing the vignette, participants were asked to share any thoughts
that they had not previously shared, provide a final recommendation for the patient in the clinical
vignette, and describe their reasons for the recommendation. Then participants were asked whether
they trusted the patient in the clinical vignette and how the vignette compared with patient
presentations at their respective centers. The entire interview guide was duplicated from a
previously published study7 because the other guide had been rigorously tested and provided
opportunity for comparison of studies.

Survey Instrument
Supplemental surveys were provided to participants after completing interviews. Using a Likert scale
(1-10, strongly disagree to strongly agree), participants were asked to rate how each section of the
vignette influenced the patient’s suitability for advanced heart failure therapies. Then participants
were asked to rate the suitability for each advanced heart failure therapy (eg, heart transplantation,
bridge-to-transplantation VAD, destination VAD, no advanced therapy) and need for additional
testing or consultation (1 indicating strong disagreement that a therapy would be appropriate and 10,
strong agreement). Participants were also asked to provide write-in responses that supported their
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decisions. The demographic characteristics of the participants were also collected. The survey
questions were duplicated from a previously published study.7

Statistical Analysis
Thematic analysis of think-aloud interviews was performed using grounded theory while masked to
patient gender and race. Results were then unmasked and categorized according to gender and race.
The stepwise process of grounded theory19 included: (1) open coding, ie, identifying tentative
themes until reaching saturation (no new ideas)20; (2) identifying a central phenomenon, ie,
combining themes to form a central category; (3) axial coding, ie, identifying associations between
themes; and (4) selective coding, ie, supporting themes with specific codes. The result of this
approach is a model that represents the decision-making process. Rigor was established through
credibility and triangulation (ie, validation of interview response with survey response),
transferability (ie, debrief with an advanced heart failure cardiologist [N.S., a white woman]),
confirmability (including trained interviewers with bachelor’s degrees [E.Y., an Asian American and
white woman; R.H.Y., an Asian American and white man] and 2 independent faculty analysts with
doctorate degrees [N.P., a white woman and M.H., a white woman] who performed the entire
qualitative analyses with differences arbitrated by an independent qualitative expert [J.C., a white
woman] and the primary investigator, an advanced heart failure cardiologist [K.B., an African
American woman]).21 Neither the interviewers nor the analysts had relationships with study
participants. An audit trail and codebook were maintained throughout the study.

Participant survey demographic characteristics were compared across race within each gender
using the Fisher exact test for categorical data. Mean results of the individual survey questions were
compared within vignettes of women patients using a 2-tailed Wilcoxon test to compare with overall
findings from qualitative analyses and adjusted for multiple comparisons with false-discovery rate
procedure, setting significance at P < .05.22 For hypothesis generation, a secondary analysis was
performed to examine the means and standard errors of this study that included a prior study7

conducted by the principal investigator (K.B.) examining the responses of 44 participants who were
randomized 1:1 to vignettes of an African American man and a white man in interviews and surveys.
Groups were not statistically compared, as some individuals participated in both studies (12
participants in the survey; 6 participants in the study interview and survey).

Results

Among US-based members of an international heart transplantation organization, 46 participants
(24 [52%] women, 20 [43%] racial minority) were randomized and assigned to clinical vignettes of
an African American woman (20 participants [43%]), a white woman (20 participants [43%]), an
African American man (3 participants [7%]) and a white man (3 participants [7%]) (Table 1). Most
participants were in the cardiology (31 participants [67%]) and cardiothoracic surgery (7 participants
[15%]) fields. Participants represented 10 of the 11 US regions for heart transplantation. There were
no statistically significant differences in participant demographic characteristics within the patient
vignette subsamples of women and men patients.

Think-Aloud Interview Results
The allocation decision-making process of participants was found to be defined by a central
phenomenon: is the heart sick enough, is the body well enough, and is there enough social and/or
emotional support to receive advanced therapies? Participants allocated therapies by sequential
steps following major themes of implicit bias: (1) forming an overall impression: critiquing appearance
of women more harshly; (2) identifying urgency: believing the African American man had more
severe illness than the white man; (3) evaluating appropriateness of prior care: believing the African
American woman’s care was less appropriate than the white woman; (4) anticipating challenges:
believing similar forms of social support were adequate for men and inadequate for women,
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particularly African American women; and (5) evaluating trust and making an ultimate
recommendation: recommending a VAD over transplantation for all subgroups (Table 2). Subthemes
varied by race and gender of the clinical vignette including positive, negative, and neutral
observations (eTable 3 in the Supplement).

Forming an Overall Impression: Critiquing Appearance of Women More Harshly
Vignette photographs were not welcomed by all participants. Some participants avoided dwelling on
the photograph and instead developed clinical assessments from the histories in addition to
photographs. Others had strong reactions to the photos, particularly those of women patients.
Negative impressions were focused on the visual appearance of the women in the vignettes,
including age, weight, hair, makeup, and facial expression.

“When I see her, I don’t think of her as totally friendly, I see someone who’s a little unkempt to
some extent, and yet she’s probably fine and normal. That was my immediate reaction of not wanting
the photo. Because I’m now making a decision about whether she is capable of taking care of herself
or a machine based on her hair. Maybe there’s value there, but that’s not how we do it. And so, I was
upset to see the photos. So anyway, that’s my feeling” (white woman participant/patient vignette of
white woman).

Table 1. Participant Demographic Characteristics for Vignettes

Participant characteristic

Participants assigned vignettes of women
patients, No. (%)

Participants assigned vignettes of men
patients, No. (%)

African
American
(n = 20)

White
(n = 20) P value

African
American
(n = 3)

White
(n = 3) P value

Age, y

<40 5 (25) 11 (55)
.11

1 (33) 1 (33)
>.99

≥40 15 (75) 9 (45) 2 (67) 2 (67)

Gender

Men 7 (35) 11 (55)

.20

2 (67) 1 (33)

>.99Women 13 (65) 8 (40) 1 (33) 2 (67)

Unknown 0 1 (5) 0 0

Race/ethnicity

Minority 10 (50) 7 (35)
.52

1 (33) 2 (67)
>.99

Non-Hispanic white 10 (50) 13 (65) 2 (67) 1 (33)

Positiona

Cardiologist or CT surgeon 17 (85) 17 (85)
>.99

3 (100) 1 (33)
.40

Noncardiologist 3 (15) 3 (15) 0 2 (67)

Years past training, y

<11 11 (55) 14 (70)
.51

2 (67) 2 (67)
>.99

≥11 9 (45) 6 (30) 1 (33) 1 (33)

UNOS Regionb

1 1 (5) 0

.92

0 0

.40

2 3 (15) 4 (20) 0 0

3 1 (5) 2 (10) 0 1 (33)

4 2 (10) 1 (5) 0 0

5 5 (25) 2 (10) 3 (100) 1 (33)

6 0 0 0 0

7 1 (5) 2 (10) 0 0

8 3 (15) 3 (15) 0 1 (33)

9 0 0 0 0

10 3 (15) 5 (25) 0 0

11 1 (5) 1 (5) 0 0

Abbreviations: CT, cardiothoracic; UNOS, United
Network for Organ Sharing.
a CT surgeons were represented by 7 individuals.

Noncardiologists were represented by 2 nurse
practitioners, 3 nurse coordinators, 1 social worker, 1
pharmacist, and 1 director of solid organs.

b UNOS regions are composed of US states designated
by the Department of Health and Human Services
to assist with the administration of organ
procurement and transplantation. The UNOS regions
are as follows: 1, Connecticut, Maine, Massachusetts,
New Hampshire, Rhode Island, Eastern Vermont; 2,
Delaware, District of Columbia, Maryland, New
Jersey, Pennsylvania, West Virginia, Northern
Virginia; 3, Alabama, Arkansas, Florida, Georgia,
Louisiana, Mississippi, Puerto Rico; 4, Oklahoma,
Texas; 5, Arizona, California, Nevada, New Mexico,
Utah; 6, Alaska, Hawaii, Idaho, Montana, Oregon,
Washington; 7, Illinois, Minnesota, North Dakota,
South Dakota, Wisconsin; 8, Colorado, Iowa, Kansas,
Missouri, Nebraska, Wyoming; 9, New York, Western
Vermont; 10, Indiana, Michigan, Ohio; 11, Kentucky,
North Carolina, South Carolina, Tennessee, Southern
Virginia.
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Identifying Urgency: Believing the African American Man Had More Severe Illness
Than Other Patients
Participants believed that the patients had clinical histories that warranted urgent evaluations for
heart failure therapies. However, participants believed that the African American man had more
severe illness than patients in the other vignette categories. Both the white and African American
women were perceived as equally sick.

Table 2. Major Themes With Illustrative Quotations

Theme Vignette type Illustrative quotations (Participant race/gender)
Forming an overall impression: critiquing appearance of women more harshly than that of men

Strong reactions to photographs for
women based on weight, age, hair,
make-up, and facial expression

African American
woman

I would say that she looks so anxious, that might be off-putting but I have seen, you know, sort of patients
in her situation. (Minority woman participant)
Whether someone’s … big-boned, naturally a heavy person … eyeballing this lady, she looks like she’s never
been petite. (White woman participant)
She looks tired. I wonder if there’s a little bit of like muscle wasting. She looks a little scared as well, too.…
I mean, from my standpoint, looks healthy; appropriate age. I wonder how old she is. African Americans
sometimes can look younger than their stated age, but no, she just … looks like a healthy, scared, maybe
chronically ill woman. (White woman participant)

White woman I would say that she is older, that she probably has been through a lot, and she looks as though she has
depth in her eyes and meaning that she’s not demented, spacing out.… I also am thinking she didn’t have
time to do certain things, like you know—see this is the part I don’t like. You know her hair is not dyed 1
color, yet she probably would have if she was having better health and had more time and stuff.… And this
is why I don’t like photos. (White woman participant)

Identifying urgency: believing the African American man had more severe illness than the other patients

Greater urgency for the African American
man than the white man

African American man So again, depending on what we can do with intravenous medications in hospital, he might be someone
who we could get on a launching pad for a re-transplant. (White man participant)

White man So he’s chronically sick. Chronically, he would qualify for the advanced therapy. But we just have to make
sure he’s compliant. (Minority woman participant)

Evaluating the appropriateness of prior care for women: believing the African American woman’s care was less appropriate than the white woman’s care

Greater concern for the African American
woman than the white woman

African American
woman

She needed to have something done 3 or 4 months ago.… She needs help, she needs something really soon.
(Minority woman participant)
I think I’ve shared how disappointed I am that she’s a year late to being presented, that’s probably my most
common thought. (White woman participant)

White woman Just making sure she’s on guideline-directed medical therapy and if not, why she’s not on guideline-
directed medical therapy … which is another reason why her heart failure is in the advanced stages. (White
participant/gender not provided)

Anticipating challenges: believing similar forms of social support were adequate for men and inadequate for women, particularly African American women

Concern that children were liabilities for
women, particularly for African American
women

African American
woman

In my experience most people with younger kids, they want to be the strong parent who is there to provide
for them, not sick at home or in the hospital and that sort of thing.… I mean it’s going be an aspect of her
care … an added layer of complexity, for her care. I mean it wouldn’t be prohibitive by any stretch.… I
absolutely want to help her out but it just going to be another burden for her. (White woman participant)
We didn’t really talk about whether she has any anxiety. It’s typical for women to have anxiety, particularly
when they’re taking care of a lot of other things in life like teenagers. (White woman participant)

White woman She has 2 children dependents and they’re not old enough to truly be helpful and actually, they’re a liability
in terms of being sick. (White man participant)
And if the patient says, “Oh, I have to take care of my kids. Like, there’s no way I can take all this time away
from the family to just focus on me getting through a VAD,” then they are really in a pickle. (White woman
participant)

Questioning family dynamics for women,
particularly African American women

African American
woman

This concerns [me] in terms of the support, the 10 and 15 year old and then just 1 vehicle. And then in
terms of would her spouse be able to take her to appointments and things like that. (Minority woman
participant)
She has a 10 year old? This can’t be her kids. I mean, she has a kid at the age of 53. I’m just doing the math.
Giving birth at the age of 53 is a little bit late in life. So, she has 2 young kids at home, whereas hers or not,
I don’t know. (White man participant)
As long as we actually figure out who is taking care of these kids and who is the caregiver for all 3 of them,
meaning the kids and her, because if she goes for any kind of advanced therapies, a caregiver is needed.
(White man participant)
Then the question is, “Does she have any support?” If the grandkids are living with grandma, then it sounds
like maybe the kids are unavailable, that’s how I would interpret that. (Minority woman participant)

White woman We just have to make sure that they have a good caregiver plan in place and understand what type of stress
that this would bring on so that we have the ability to cope with it. And that they’re not kind of surprised by
how much work it is from their standpoint as well after transplantation or VAD. (Minority man participant)
For advanced heart failure treatment, I’d be definitely worried about finances and the burden on the spouse
to be a caregiver because right now sounds like she’s a caregiver for her children and then her spouse is
working. So, that would be a concern on social support. (White woman participant)

(continued)
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“His risk of death in the next few months is very high. Again, still can’t decide his eligibility, but it
means it may be indicated in an urgent setting for transplantation down the road” (white man
participant/patient vignette of African American man).

Evaluating Appropriateness of Prior Care: Believing the Setting for the African American
Woman’s Care Was Less Appropriate Than the White Woman’s
Participants were concerned about whether appropriate treatment was provided prior to referral for
advanced heart failure therapies. Prior care was perceived to be inadequate for the vignettes of
women patients. Concerns for inappropriate care were greater for the African American woman
compared with the vignette of the white woman.

“It’s a shame that this lady was only diagnosed 2 years ago. I mean I get angry about that. I mean
particularly being a [minority] provider, I see that many patients that are referred to me regardless
of their race tend to be referred late from a heart failure standpoint. I find that my minority patients,
particularly my African American patients, are referred even later.… Many times it’s because their
symptoms were going unrecognized by the people that were taking care of them … or their
symptoms weren’t believed.… They tell me many stories and I’m hoping that this isn’t the case for her
but unfortunately if you see it enough times … it starts to dishearten you” (minority man participant/
patient vignette of African American woman).

Anticipating Challenges: Believing Similar Forms of Social Support Were Adequate for Men
and Inadequate for Women, Particularly African American Women
Participants were concerned about medical comorbidities, such as peripheral arterial disease and
chronic kidney disease, irrespective of patient vignette category. However, the assessment of social
support differed by vignette gender. Participants believed that the women patients were the primary

Table 2. Major Themes With Illustrative Quotations (continued)

Theme Vignette type Illustrative quotations (Participant race/gender)
Concern for the adequacy of finances,
slightly more for African American women

African American
woman

I think that again the issue becomes the insurance.… I don’t necessarily have an opinion as to which one
would suit her better. But I know no matter what we do the finance thing is going to be a struggle. (White
man participant)
You’d want to know that in terms of seeing what can she be eligible for, then try to figure out the next steps
too, and does her family have the resources, as we don’t want to bankrupt them either. (Minority woman
participant)
Most people with heart failure are poor. And, they’re socioeconomically disadvantaged and are on Medicaid
or Medicare. (Minority woman participant)

White woman We’re getting closer and closer to saying that … there would be too much financial toxicity for transplant.
(White man participant)
It’s more of an assessment on finance to see if they have the financial stability to be able to handle the
burden of advanced therapies. (White woman participant)
Medicaid can be tricky depending on what her financial situation is. [This] would not be a problem for a
VAD, but when it comes to posttransplant medication affordability, it becomes a real problem. And so, we
really have to work out what her finances are. (White man participant)

Evaluating trust and making the ultimate recommendation: recommending VAD over transplantation for all subgroups

Offering all groups VAD irrespective of
race or gender

African American man I think that overall, he is an appropriate candidate at least for a destination therapy LVAD. Part of the
reason I’m leaning toward it as I mentioned is because he is a big O and he’s clearly sliding clinically. I think
he needs advanced therapy sooner rather than later, and so I’d probably go the route of VADing first.
(Minority woman participant)

White man I would lean more toward VAD. His peripheral artery disease could be concerning once he’s on
immunosuppression. It could be exacerbated. (White woman participant)

African American
woman

I would say in this case, I’d probably consider LVAD as a bridge, and you’d want to know what nephrology
would have to say. But if everyone said, “The kidneys are fine,” I’d go with LVAD as a bridge or a bridge to
decision maybe and see if things improve, and if she’ll feel better, and then hopefully she could get
transplanted. (Minority woman participant)
I’d still do the LVAD. I think it will buy her time … maybe if we could bridge her to some sort of a transplant.
(White woman participant)

White woman To summarize, I would not put a heart in this patient because of the diabetes and because of the kidney.
Second, in order to proceed with an LVAD we need to verify 2 things: first of all, the support of the husband
and get a psych consult whether her depression is under control. And the second thing I’m going to look for
is to try and explain to myself why is the hemoglobin so low if she doesn’t have any kind of hemolysis.
(White man participant)

Abbreviation: LVAD, left ventricular assist device.
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caregivers for children and found the spouse an inadequate form of support; men patients were
perceived as having more adequate caregiver support. Children were considered liabilities,
particularly for the vignette of the African American woman. Participants also had more concerns
regarding family dynamics and the adequacy of finances when examining the vignette of the African
American woman.

“Is the husband willing to help? She’s married, that certainly doesn’t mean that he’s necessarily
going to be the person bringing her to appointments or helping.… I mean, just making sure that
there’s the social support to make sure that she’s successful, and that we’re not hurting her more by
doing anything else” (white woman participant/patient vignette of African American woman).

“Because she’s African American, it sounds like her socioeconomic status is not the greatest—1
car, she’s working, disability; those sorts of things that make me … think that she’s probably not as
socioeconomically stable as other patients. Especially, since she lacked health care insurance a couple
of times” (white woman participant/patient vignette of African American woman).

“I’m just worried about the fact that she’s taking care of little kids. She does have a spouse who
will be her caregiver and so she does have support but I mean thus far nothing is a red flag, it’s just
concern that those 2 kids need to be taken care of but she’s in the hospital” (minority man
participant/patient vignette of African American woman).

Evaluating Trust and Making the Ultimate Recommendation: Recommending VADs
Over Transplantation for All Subgroups
Trust was based on interpersonal interactions and patient behavior. Adherence had less of a role in
evaluating trust. Adherence was considered a social determinant of health, and participants felt that
the women participants deserved the benefit of doubt. Overall, participants supported providing
inotropes to patients to improve kidney function with the intention of offering VADs. A VAD instead
of transplantation was recommended in vignettes irrespective of race or gender category.

“It’s just really challenging. I mean, you meet a person and they’re underinsured. They have a
family, they’re a regular person, right? It’s easier when someone doesn’t have anyone; they’re
divorced or they’ve never had kids and … they failed completely on the social side, but she’s got
enough soft things that will make it challenging, and in our program, we would say, ‘We’ll take a
chance on her for a VAD but not for a heart’” (white man participant/patient vignette of
white woman).

Supplemental Survey Results
When comparing results only for the vignettes of women patients, final recommendations for each
treatment option were similar for the African American woman and white woman (mean [standard
error] Likert score rating, heart transplantation: 7.53 [0.59] vs 6.53 [0.61]; P = .56; bridge-to-
transplant VAD: 8.11 [0.58] vs 7.78 [0.57]; P = .79; destination therapy: 7.00 [0.77] vs 7.48 [0.63];
P > .99; no therapies: 1.40 [0.18] vs 1.43 [0.25]; P > .99) (Table 3). There were no significant
differences in participants’ ratings of all clinical and social factors fully adjusted for multiple
comparisons (Table 3).

In the secondary analysis, survey results were combined from this study (46 participants) and a
prior study of 44 health care professionals who were randomized to either a vignette of an African
American man or a white man and who completed interviews (eTable 4 in the Supplement).7

Recommendations for heart transplantation were lower for white women than for other groups (eg,
6.53 [0.61] vs for African American man, 7.35 [0.49]). VAD recommendations were higher for African
American men than other groups (eg, bridge-to-transplant VAD: 8.21 [0.34] vs for white man, 7.70
[0.50]; destination therapy: 7.68 [0.56] vs 6.80 [0.57]). When isolating factors of race/ethnicity and
gender, support for advanced therapies were higher for African American women than other groups
(eg, no therapy: 1.40 [0.18] vs for white man, 1.96 [0.26]).
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Discussion

In a national study of clinicians, both patient gender and race were associated with bias in the
decision-making process for heart transplantation allocation despite patients having identical case
presentations. Compared with the vignettes of men, women patients were judged more harshly
according to their appearance. The African American man was thought to have more severe illness
than the white man and the women of both races. Social support assessments were more critical
when the patient was a woman, particularly an African American woman. Spouses were often
deemed inadequate forms of support when the patient was a woman. Children were considered
liabilities when the patient was a woman. Ultimately, VADs were recommended over transplantation
for patients irrespective of patient race and gender during the interviews and no significant
differences were observed in treatment recommendations with surveys, but differences were found
between vignettes that might negatively affect the delivery of care. To our knowledge, this is the first
national study to find that subjective assessments can be influenced by gender and race biases in
the allocation of advanced heart failure therapies.

This contemporary study aligns with a historical body of reports and studies, while extending
these findings to decision-making in advanced heart failure. In 1991, the Association of American
Medical Colleges Council on Ethical and Judicial Affairs13 identified gender bias as an etiology of
variability in clinician decision-making and provided a call to action for multiple leading medical
organizations. Approximately a decade later, a study of physicians23 revealed reduced likelihood of
offering a cardiac catheterization to African American women compared with white men despite
having identical clinical histories. A 201724 study observed a significant correlation between level of
implicit bias and likelihood of a cardiologist recommending a cardiac catheterization to a woman with

Table 3. Survey Responses

Survey item

Likert score responses to vignettes of women
patients, mean (SE)a

P valueAfrican American White
Treatment recommendations

Heart transplantation 7.53 (0.59) 6.53 (0.61) .56

Bridge-to-transplantation VAD 8.11 (0.58) 7.78 (0.57) .79

Destination VAD 7.00 (0.77) 7.48 (0.63) >.99

No therapies 1.40 (0.18) 1.43 (0.25) >.99

Factors affecting decision

HPI 9.45 (0.23) 9.33 (0.21) .79

Age 9.60 (0.22) 9.50 (0.27) .79

Race or ethnicity 9.35 (0.48) 7.29 (0.88) .23

Gender 9.35 (0.48) 7.14 (0.84) .21

Height, weight, and/or BMI 8.40 (0.47) 8.08 (0.42) .79

Insurance 8.55 (0.56) 7.66 (0.75) .79

Blood type and PRA 9.05 (0.51) 8.85 (0.48) .79

Cardiac history 9.75 (0.14) 9.85 (0.11) .85

NYHA and vital signs 9.65 (0.25) 9.75 (0.14) >.99

Medications 9.70 (0.13) 9.25 (0.42) .91

Other medical and surgical history 8.70 (0.38) 8.73 (0.28) .91

Social history 8.20 (0.39) 7.65 (0.42) .79

Adherence 8.25 (0.36) 7.38 (0.38) .42

Cardiac diagnostic 9.70 (0.13) 9.13 (0.32) .64

Pulmonary studies 9.75 (0.14) 8.60 (0.35) .08

Laboratory test 8.95 (0.32) 8.53 (0.36) .79

Infectious disease 9.90 (0.07) 9.35 (0.26) .42

Cancer screening 9.80 (0.14) 9.05 (0.48) .45

Additional studies 8.00 (0.64) 7.83 (0.57) .85

Abbreviations: BMI, body mass index (calculated as
weight in kilograms divided by height in meters
squared); HPI, history of present illness; NYHA, New
York Heart Association; PRA, panel-reactive antibody;
SE, standard error; VAD, ventricular assist device.
aLikert scores are 1 to 10, with 10 representing greatest
support and 1 least support for offering advanced heart
failure therapies. P values have been adjusted for false-
discovery rate.
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the same clinical history as a man. While gender bias has been increasingly addressed as a public
health issue, little progress has been achieved.25

Ultimate recommendations for advanced heart therapies differed from a 2019 study7 that
favored transplantation over VAD in white men compared with African American men with identical
clinical histories. In this study, which focused on African American and white women patients,
clinicians recommended VADs more than transplantation for all patients during interviews. While the
secondary analysis of survey results from the prior study combined with this study revealed no major
differences in treatment recommendations for any gender or race group, recommendation
differences in the interview conversations are noteworthy. The allocation of advanced heart failure
therapies is distinct from cardiac catheterization referral processes, which can be recommended by
an individual health care professional. Similar to other organ replacement therapies, a
multidisciplinary team of health care professionals decide who is appropriate for advanced heart
therapy. Conversations rather than surveys guide these allocation meetings, and more dominant
members may lead the conversations and control the final decision.7 In addition, the differences in
concerns by gender and race could contribute to a delay in treatment, which could worsen outcomes.

The differences between reality and bias are important philosophical questions raised by this
study. Assumptions raised by health care professionals in this study reflect what is observed and
valued in society. According to the Family Caregiver Alliance,26 between 53% and 68% of caregivers
are women. According to a 2017 study,27 the most valued traits in the US are appearance in women
and honesty in men. Health care professionals were more critical of the idea of a male caregiver and
of the appearance of women. It is easy to infer that participants were providing assessments based
on their reality, but the danger lies in applying a stereotype to a population or individual. Stereotypes
often yield bias and lead to health inequity.28 These gender and racial biases may be the underlying
reasons for unequitable allocation of advanced heart failure therapies by gender and race.

There is an urgent need to standardize assessment of subjective criteria for advanced heart
therapies. Guidelines provide objective criteria for determining who has severe enough illness to
consider advanced heart therapies.29,30 However, criteria for many of the relative contraindications
for advanced therapies are subjective and variable.29,30 More subjective relative contraindications,
namely social support and adherence, are sources of potential gender and racial biases in the
allocation of advanced heart therapies.12,13,31 Subjective rather than objective assessments may be
used partially because of limited data regarding these contraindications.32 A number of different
objective measures for social support and adherence exist, but most evidence comes from single-
center studies and other organ replacements.32 Thus, the governing bodies for heart and lung
transplantation and social work recommend that standardized psychosocial evaluations be routinely
performed among patients being considered for advanced heart therapies, but do not elaborate
which measures of social support should be used or the data supporting their use.33 Important areas
for future investigation include generating multicenter data on the use of objective social
assessments for advanced heart therapy allocation.

Additional steps can be taken to reduce the influence of bias during advanced heart therapy
allocation. As demonstrated in this study, health care professionals had altruistic plans for each
patient, but patient gender and race influenced the decision-making process. Bias reduction training
may create a culture of equity for patients with advanced heart failure, particularly among individuals
with a desire to parallel their behavior with their belief systems.34 Bias training has been effective in
reducing implicit bias and changing behavior among health care professionals.35,36 Small systemic
changes may also improve health equity.12 Participants in this study identified patient photographs
and descriptions of children as potential sources of bias. Steps can be taken to avoid including these
data during routine presentations of candidates for advanced therapies. Finally, this study does not
address shared decision-making between the patient and health care professional; assuring that
patients are well educated about their options can assist the health care professional in advocating
on their behalf.37
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Limitations
This study was subject to several limitations. First, the single clinical vignette used does not represent
the full spectrum of possible clinical presentations. However, these vignettes represented patients
with multiple relative contraindications for advanced heart therapies, which uniformly presented a
picture of advanced disease while creating uncertainty about the appropriateness of advanced
therapies. Such a vignette is appropriate for understanding how patient gender and race may
influence health care professionals’ decisions.38 Second, this study included a small number of
participants focused on vignettes of men patients and was not designed to have an equal number of
vignettes by gender. This limits the power to evaluate significant differences in the supplementary
quantitative surveys, including the interaction of participant demographic characteristics, and limits
generalizability, which is inherent to qualitative design. However, this sample was large enough for
the qualitative analysis, representing more participants than typically used in qualitative studies.21

Sample size was appropriate by thematic saturation analysis. Furthermore, some of the participants
previously participated in a similar study evaluating decision-making for African American and white
men patients. They may have suspected the objectives of this study and may have been subject to
the Hawthorne effect by providing socially desirable results under observation; however, that would
bias results toward the null of no differences in the evaluation of differences in gender and race. No
participants were aware of results of the prior study of only men patients.

Conclusions

In a study of US health care professionals, bias related to patient gender and race was present in the
process of allocating advanced heart failure therapies. Women patients, particularly African
American women patients, were judged more harshly for their appearance and degree of social
support than men of both races with identical clinical and social histories. Final recommendations in
these interviews supported VADs over transplantation, irrespective of patient gender and race. Bias
related to gender and race could lead to delayed allocation and inequity in patient outcomes. Further
investigation and implementation of bias reduction strategies are needed.
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