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MULTICENTER STUDY OF RACIAL/ETHNIC INEQUITIES IN LT EVALUATION

this multicenter, multimethod qualitative study combined with the Systems
Engineering Initiative for Patient Safety 2.0 (a human factors and systems
engineering model for health care), we created a conceptual framework de-
scribing how transplant work system characteristics and other external fac-
tors may improve equity in the LT evaluation process. Participant perceptions
about listing disparities described external factors (e.g., structural racism,
ambiguous national guidelines, national quality metrics) that permeate the
LT evaluation process. Mechanisms identified included minimal transplant
team diversity, implicit bias, and interpersonal racism. A lack of resources
was a common theme, such as social workers, transportation assistance,
non—English-language materials, and time (e.g., more time for education for
patients with health literacy concerns). Because of the minimal data collec-
tion or center feedback about disparities, participants felt uncomfortable with
and unadaptable to unwanted outcomes, which perpetuate disparities. We
proposed transplant center—level solutions (i.e., including but not limited to
training of staff on health equity) to modifiable barriers in the clinical work
system that could help patient navigation, reduce disparities, and improve
access to care. Our findings call for an urgent need for transplant centers,
national societies, and policy makers to focus efforts on improving equity
(tailored, patient-centered resources) using the science of human factors and
systems engineering.

INTRODUCTION

Liver transplantation (LT) is the only cure for ad-
vanced liver disease, yet racial and ethnic dispari-
ties, known to exist for decades, continue to impede
access to care.l" To receive an LT, patients proceed
through a lengthy, sometimes opaque, process. LT
centers assess each patient's appropriateness for
transplant, culminating in a decision to list or not to
list for LT. If listed, patients are prioritized based on
disease severity; some will later be delisted for a va-
riety of reasons, such as death or being too sick to
survive transplant. Health disparities exist related
to access to the waiting list,2=%! which have nega-
tive downstream effects. For example, when waitlist
race/ethnicity distributions from 109 US transplant
center waiting lists were compared with their donor
service area, Black patients were underrepresented
on 81% of the waiting lists, and Hispanic or Latino
patients were underrepresented on 62%.1 Tackling
upstream LT listing barriers can improve access to LT
downstream. Systematic and plausibly avoidable dif-
ferences in LT listing adversely affecting socially dis-
advantaged groups[sl stem at least in part from social
determinants of health (SDOH; e.g., income, employ-
ment, education, insurance) and structural racism.["8]
Structural racism can be defined as the result of laws,
rules, and practices sanctioned by the government

and institutions and embedded in the economic sys-
tem and societal norms.!®! LT evaluation may also be
susceptible to structural racism, and these effects
may be augmented because of its clinical, logistical,
and/or ethical intricacies.

Understanding mechanisms to LT listing dispar-
ities has been difficult because of a paucity of data
and the complex evaluation process. Most of the
transplant community's knowledge about the burden
related to health disparities comes from kidney trans-
plantation[m'”] largely because data on patients on
hemodialysis are in a national database. Therefore,
pretransplant data from LT evaluation are not nation-
ally available. Per hepatology society guidelines,[12'13]
a standard workup involves a battery of blood work,
imaging, and evaluations with several United Network
for Organ Sharing—defined providers: a hepatologist,
surgeon, clinical social worker, and dietician. The eval-
uation can range from a day to months based on the
severity of disease, and certain comorbidities may
necessitate additional testing. Throughout the evalu-
ation, the patient, caregivers, and care professionals
intermittently engage in person and with various tech-
nologies (e.g., electronic health record [EHR]) for infor-
mation communication. Importantly, LT listing involves
a transplant committee decision, which is complex be-
cause of the following: (1) a nationally regulated multi-
disciplinary team, (2) ethics of balancing donor organ
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stewardship with helping those in need of an LT,!" and
(3) the psychosocially diverse patient population.“5'16]

Given the complexities of the multistep and multi-
disciplinary LT evaluation process and mechanisms of
disparities in listing, a systems engineering approach,
specifically rooted in human factors engineering
(HFE), may be useful. HFE experts systematically ex-
amine complex, high-stake processes, such as the LT
evaluation process; identify factors in the complex so-
ciotechnical clinical work systems that affect process
performancem]; and develop human-centered solu-
tions to improve processes (i.e., redesigning LT eval-
uation processes to reduce inequities) and outcomes
(e.g., high-quality and highly equitable care)."”! For ex-
ample, training care professionals to understand their
biases is critical, but implicit bias education is only one
approach with a limited impact”s'ml to addressing the
underlying structural problems embedded in the larger
work system. The Systems Engineering Initiative for
Patient Safety (SEIPS) model has been used to assess
complex work systems and identify underlying prob-
lems and develop effective improvement directions in
other areas of health care.’°=?2l The main domains
of the SEIPS 2.0 model are the following: (1) external
environment, (2) work system (people, tasks, tools/
technology, internal environment), (3) process, (4) out-
comes, and (5) adaptation.”?® This framework applied
to LT evaluation may provide a clarifying and system-
atic view of pathways leading to disparities in listing.

To characterize transplant team perceptions and
attitudes about potential mechanisms in the LT eval-
uation process leading to racial and ethnic disparities
in listing, we performed a comprehensive multicenter,
multimethod (i.e., ethnographic observations, semi-
structured interviews) qualitative study using an HFE
approach. Qualitative methods studies are useful
for providing rich, in-depth knowledge on a nuanced
topic.[24] This study aimed to develop a conceptual
framework specific to equity in LT listing through de-
veloping an understanding of the work of the transplant
team during evaluation and possible mechanisms for
inequity in listing. These insights could inform potential
transplant center—focused solutions for improving ac-
cess to the waiting list.

PATIENTS AND METHODS
Research design

We conducted a qualitative study with ethnographic
observations and semistructured interviews.?!
Ethnographic observations included (1) clinic appoint-
ments and (2) transplant committee meetings. The
semistructured interviews assessed care professional
descriptions and perceptions of the evaluation process
and disparities.[25]

Setting

We conducted a multicenter study at the two transplant
centers from December 2020 through July 2021. We
chose the centers for the high transplant volume®® and
proximity of the two centers serving a diverse popu-
lation®?”! in Baltimore, Maryland. In 2019, each center
had between 79 and 98 adult deceased donor LTs
(6%—-14% on Medicaid per Organ Procurement and
Transplantation Network as of March 4, 2022), 15%-—
18.5% Black patients on the waiting list, and 3.8%—4%
Hispanic or Latino patients on the waiting list.128!

Sample population and recruitment

We used purposeful sampling to recruit LT experts
via e-mail: pretransplant/posttransplant coordinators,
advanced practice providers (APPs), physicians, so-
cial workers, dieticians, pharmacists, and leadership.
Inclusion criteria were being an LT team member during
the study period. We performed observations consecu-
tively until saturation was achieved in each participant
type.[29]

Data collection methods

Ethnographic observations conducted by nontransplant
team members and qualitatively trained investigators
(AT.S., C.N.S., V.S.J.). Direct observers recorded field
notes on interactions among people, tasks, tools/tech-
nology, and organizational characteristics, particularly
for aspects related to equity. We observed decision-
making through information gathering, discussions,
different mental model sharing, and sensemaking.
Observers created memos based on field notes. Each
observation was 30—60 min.

We developed a semistructured interview guide in-
formed by HFE literature,’*>3°=3¢! including the SEIPS
2.0 model.”®! The SEIPS 2.0 model domains are the
following: (1) external environment, (2) work system, (3)
processes, (4) outcomes, and (5) adaptation. The “work
system” domain has four components that complete
the “processes”. people, tasks, tools and technology,
and the internal environment; “work system” charac-
teristics and interactions impact the quality of the “pro-
cesses” and “outcomes”. The “adaptation” domain has
feedback loops between “outcomes,” “processes,” and
“work system.” We pilot tested and iteratively refined
the interview guide with clinicians, qualitative research-
ers, social epidemiologists, and human factor engi-
neers to test question interpretation and understanding.
Interviews included open-ended questions related to
outlining the evaluation process, individual tasks, team
decision making, and mechanisms for racial and ethnic
listing disparities (Figure 1). We asked for participant
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demographics (transplant experience, gender, race,
ethnicity). One researcher (A.T.S., physician researcher
with training in HFE and health equity) conducted all
semistructured interviews. Interviews were 1 h, au-
dio- and video-recorded, transcribed verbatim, and
deidentified. The Consolidated Criteria for Reporting
Qualitative Research guidelines[37] were used for this
Johns Hopkins Institutional Review Board—approved
study (no. 00242367). The participants completed oral
informed consent.

Analysis

The research team analyzed the observational field
notes and interview transcripts using thematic analy-
sis with both inductive and deductive approaches.[38]
The ethnographic observational memos were used to
inform the codebook development and provide context
for the interviews. First, investigators (A.T.S., C.N.S))
used inductive coding to descriptively categorize par-
ticipants' responses to develop themes (e.g., “implicit
bias,” “education,” “transportation”). The investigators
coded initial interviews together to develop themes
with retroactive revisions. When thematic saturation
was reached (i.e., no new themes emerged), investi-
gators finalized the inductive analysis—based code
structure. Investigators independently coded the inter-
views using qualitative NVivo software (QSR, Version
10) and reconciled discrepancies in coding through
consensus.®® Then, using data matrices, investiga-
tors categorized the themes and corresponding text
into higher order domains based on the SEIPS model
(deductive approach).[23] Investigators determined the
categorizations through consensus, and they used the
data matrix to create a human factors and systems

Sample Open-Ended Questions for Interviews

engineering—based conceptual framework for health
equity. The research team (clinicians, health equity
researchers, qualitative researchers, and a systems
engineer) reviewed the conceptual framework for inter-
pretability with no further changes needed.

RESULTS
Participant characteristics

Of the 103 transplant team members contacted (re-
sponse rate: 71.8%, 74/103), 68 were consented for
observation and/or semistructured interviews (six un-
available/not interested on follow-up). We conducted
ethnographic observations of (1) clinic appointments
(N = 52; 27.5 h) and (2) committee meetings (N = 32;
21.5 h). The 54 semistructured interviews averaged
58.2 min. Participants had a median (IQR) of 8.5years
(IQR 4, 14 years) of LT experience, and 18.5% (n = 10)
of participants had leadership/administrative roles
(Table 1).

Human factors and systems engineering—
based conceptual framework for
improving racial and ethnic disparities in
LT waiting lists

The resulting conceptual framework describing im-
provement health equity in LT is given in Figure 2123
Components of the work system for LT evaluation are
(1) transplant center and local health system charac-
teristics, (2) people (e.g., patients, support, care pro-
fessionals), (3) tasks of patient, support, and care
professionals, and (4) tools and technology (Table 2).

1.1'd like to start by hearing about you. Please tell me briefly about your role on the LT team.

2. Can you talk me through the LT evaluation process from your perspective from time of referral to the decision of whether to list them for

transplant? [Draw map and check with participant periodically.]

3. When and how do you obtain information about a patient that is undergoing LT evaluation?

4. What information do you use to determine if someone is a good transplant candidate?

5. Who is most at risk for not being a good candidate for listing and why? What puts certain people more at risk for not being listed for transplant?

6. What do you think about the teamwork to evaluate patients for LT ?

7. Think of a tough case related to psychosocial factors where the team had trouble making a decision and it involved a lot of discussion. Can you explain the

case including the cues that helped the team make the decision?

8. How do you feel psychosocial factors are considered by the team?

Example probe: Generally, there has been a lot of discussion recently about health disparities due to systemic racism in our society. An example is COVID-19
and its greater impact on certain vulnerable populations. Do you mind telling me your thoughts about this?

FIGURE 1
racial and ethnic disparities in listing

Semistructured interview questions for care professionals about the LT evaluation process and potential mechanisms for
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TABLE 1 Characteristics of participants from two transplant
centers who completed semistructured interviews about the LT
evaluation process and potential mechanisms for listing disparities
(N =54)

n (%) or

Characteristic median (IQR)
Type of participant

Leadership? 10 (18.5)

APP 4(7.4)

Coordinator® 13 (24.1)

Dietician/financial specialist/pharmacist 8 (14.8)

Physician® 22 (40.7)

Social worker 6 (11.1)

Women 40 (74.1)
Self-reported race and ethnicity

Non-Hispanic or Latino White 39 (72.2)

Non-Hispanic or Latino Black 7 (13.0)

Other® 8 (14.8)
Experience, years

Any transplant experience 9.5 (5, 14.8)

LT experience 8.5 (4, 14)

Note: Center 1, N = 33; Center 2, N = 21.

Abbreviations: APP, advanced practice provider; IQR, interquartile range;
LT, liver transplantation.

@Not mutually exclusive to other types. Leadership includes administrative
(e.g., directors) or supervisor (e.g., lead nurse) roles.

bCoordinator: pre and posttransplant.

°Physician includes hepatologist, surgeon, anesthesiologist, psychiatrist.

dOther: Hispanic or Latino, Asian, and multiracial participants were
combined because of the small numbers to protect identity.

The LT evaluation process starts with receiving the
referral, includes the workup and committee meet-
ing, and ends with informing the patient of the deci-
sion (Figure 2). Observed and participant-reported
outcomes potentially susceptible to racial and ethnic
disparities are listing decision, incomplete evalua-
tion, and delay in evaluation. Some participants also
described feeling “uncomfortable” or “struggling with”
decisions that could lead to listing disparities. The next
sections summarize conceptual framework elements
and describe how the process may function differently
for minority populations, which can lead to differential
outcomes.

External environment

Two themes emerged from participants linking struc-
tural racism from the external environment to addi-
tional external environment factors closely related to
LT patient evaluation (Figure 2). The first theme was
“structural racism propagated through ambiguous list-
ing guidelines.” Many participants explained that the
psychosocial criteria in the national transplant society's
LT candidacy guidelines are subjective, and vulnerable

populations “struggle to meet” them (see “Process:
Workup Phase” section) because of “systemic issues
ingrained for so long and in every aspect of society”
(Table 3). The second theme was “insurance-related
policies and national transplant metrics not aligned
with equity.” Participants outlined that structural racism
operates through SDOH (e.g., education, employment,
geography, citizenship) to transplant center barriers
with insurance policies because the patient is not in-
sured or underinsured (e.g., no transportation assis-
tance benefit or limited covered transplant centers).
Participants explained differential access to insurance
for minority populations is important because they can-
not afford post-LT medications and risk graft rejection.
In addition, participants explained that the viability of a
transplant program relies on successful national met-
rics that do not incorporate equity, so being “aggres-
sive patient advocates” for patients with less resources
could lead to lower scores on quality metrics.

Process: Workup phase

Transplant center and local health system
in the workup phase

With respect to the workup phase of the LT evalua-
tion process, participants identified two themes related
to how the transplant center and local health system
component of the work system may lead to inequitable
outcomes: limited social worker resources and limited
resources for non—English-speaking patients. Many
participants described how more social workers and
resources would allow for necessary time and assis-
tance with certain patients, such as those with trans-
portation barriers (Table 3). In addition, participants
outlined the importance of non—English-speaking pa-
tients having readily available consent forms, letters,
and questionnaires.

People in the workup phase

Participants identified the following three workup-
related themes regarding people in the work system
that, through SDOH, play a role in racial and ethnic
listing disparities: (1) patients with low socioeco-
nomic status, (2) patients with low health literacy,
and (3) barriers attributed to where the patient lives
or transportation access. Participants explained
how the effects of structural racism, such as differ-
ences in income and access to jobs and education,
impact their access to resources for transplantation
(Table 3). Participants described how education was
linked to health literacy, and health literacy was criti-
cal to understanding how to complete the workup and
use the tools given to them by the providers. Also,
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WORK SYSTEM

Tasks of patient,
support and
care Professional

Tools and
technology

Referral
received

Transplant center
and local health
system

PROCESSES

OUTCOMES

Related to racial/ethnic disparities:
o Listing
- Completion of evaluation
> Duration of evaluation
> Decision comfort

Committee
meeting

Patient
informed

External environment
« Structural racism
» National guidelines
« Federal/State policies, laws
» Societal culture of cirrhosis/transplantation

ADAPTATION

» Morbidity & mortality conference
 Review of outcomes related to disparities
» Team member feedback

FIGURE 2 Conceptual framework of a systems engineering approach to racial and ethnic disparities in listing for LT guided by
qualitative data and from the SEIPS 2.0 model.”**! Elements were identified from semistructured interviews and ethnographic observations

at two transplant centers.

because of the importance of place and high volume
of follow-up visits, participants found that a patient's
neighborhood/community and transportation access
were barriers (e.g., neighborhood safety and access
to car or gas/parking money). Paralleling these pa-
tient themes, participants also explained the effects
of these SDOH for caregivers (Table 3). Specifically,
participants recognized that minority populations
have support systems that are “barely surviving” and
may be unable to provide financial support or to dem-
onstrate social support (e.g., leave work to be at the
patient's appointments/hospital bedside). Participants
explained that patients with encephalopathy or frailty
benefit from having a caregiver with good health lit-
eracy and no transportation/geographic barriers, but
some may be limited because of the SDOH as de-
scribed previously.

Tasks of patient, caregiver(s), and care
professionals in the workup phase

Participants described the following three themes
in the workup phase related to tasks that may be on
the pathway to listing disparities: (1) variable patient
engagement in the complex process, (2) barriers to
building trust in the patient—provider relationship, (3)
adaptability required by providers during assessments
and education of patients. First, participants reflected
on patients/families feeling overwhelmed by the many
tasks expected of them (Table 2). To overcome this
task burden, some participants emphasized the im-
portance of patient engagement. In our observations,

conversations with and about patients from minor-
ity populations involved SDOH related to difficulties
demonstrating patient engagement (Table 3). Second,
participants described a lack of diversity in providers
may lead to patients feeling the providers cannot re-
late to them. Participants noted that provider diversity
is especially important for those where there is “some
distrust in the system” because of personal interac-
tions or historical events related to race and the health
system. Lastly, participants described how providers
gather information from patients to “understand their
insight into their disease” and educate about trans-
plant. Observations demonstrated that patients from
minority populations, because of SDOH, may need
more time to describe their insight or understand edu-
cational information, but providers were not always
able to adapt their communication or delivery.

Tools and technology in the workup phase

The two themes related to the work system compo-
nent tools and technology in the workup phase were
reliance on information propagated through the EHR
and limited access to technology inhibits communi-
cation. From participant interviews and observations,
the transplant team uses EHR documentation by
other providers (including outside records) and that
information may include inaccuracies, inconsisten-
cies, or implicit biases (Table 3). In addition, partici-
pants explained limited access to technology, such as
virtual interpreters and cell phones, are barriers for
equitable evaluation.
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TABLE 2 Observed and participant-defined elements of each work system component from a conceptual framework of a systems

engineering approach to racial and ethnic disparities in listing for LT

Work system component

Participant-defined elements from LT evaluation

Transplant center and local health « Transplant center culture, structure, policies, processes, volume
system » Local health system culture, structure, policies, processes
People?®  Patient

» Caregiver(s)/support system
» Transplant coordinators

* Hepatologist, surgeon, APPs
= Social worker, financial specialist

* Dietician
* Pharmacist
» Consultants

Tasks of patients, support, and care Patient/support:

professionals » Coordinating, communicating, and interacting with social support/caregiver(s) and the

transplant team

» Building bidirectional trust with provider

* Learning about LT

» Completing laboratory work, imaging, procedures, and appointments

Care professionals:

» Coordinating, communicating, and interacting with the patient and their social support/

caregiver(s)

» Building bidirectional trust with patient
» Data collection about patient (including outside records)

* Documentation

» Formulating personal impression of patient for candidacy
» Balancing wanting to help with not wasting limited organs

» Team decision-making
Tools and technology « EHR

* E-mail

* Phones

» Electronic devices for interpreters

* SIPAT
* Consent forms

« Patient education materials

¢ Hand-written notes

Note: The conceptual framework was guided by the qualitative data and the SEIPS 2.0 model.?®! Elements were identified through ethnographic observations

and semistructured interviews at two urban transplant centers.

Abbreviations: APP, advanced practice provider; EHR, electronic health record; LT, liver transplantation; SEIPS, Systems Engineering Initiative for Patient

Safety; SIPAT, Stanford Integrated Psychosocial Assessment for Transplant.

%In addition to job type as listed, this component also includes their characteristics (e.g., experience, training, beliefs, socioeconomic status, communication

skills).

Process: Committee meeting phase
People in the committee meeting phase

Participants identified the two themes of limited trans-
plant team diversity and nonstandardized use of so-
cial worker in psychosocial assessment as potential
mechanisms for racially/ethnically based differentials
in listing. Participants described how a homogeneous
transplant team lacks “multiple voices at the table of
different perspectives,” which could lead to inequitable
listing decisions (Table 3). In addition, although many
participants expressed the social worker opinion is
“probably the most prized, and most valued, because
they're the professional expert on the matter,” some ex-
plained other team members' opinions (e.g., surgeon,
hepatologist) are sometimes prioritized. Congruent with
this, we observed that the social worker's psychosocial

evaluation was sometimes less influential on the final
decision when another provider knew the patient for a
longer time.

Tasks of providers in the committee
meeting phase

The two themes about tasks in the committee meet-
ing phase that may result in listing disparities were
subjectivity and inconsistency in decision making and
implicit bias and personally mediated racism in de-
cision making. Participants reflected that sometimes
emotionally based discussions related to the patient's
likeability or “who's advocating for the patient” can
lead to deviation from objective and consistent deci-
sion making (Table 3). We observed tangential dis-
cussions and side comments (e.g., “He's a good guy”)
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TABLE 3 Themes, representative quotations, and observations about potential mechanisms for racial and ethnic disparities in listing for
LT organized based on a conceptual framework of a systems engineering approach to improving equity in liver transplant evaluation

Theme

Representative quotes and observations

EXTERNAL ENVIRONMENT

Structural racism
propagated through
ambiguous listing
guidelines

Insurance-related policies
and national transplant
metrics not aligned
with equity

“It's [structural racism] been ingrained for so long and in every aspect of society it pervades everything.
As much as we try and do an objective psychosocial, in quotes [uses hand quotes], assessment of
a patient, the psychosocial metrics that we use, persons of color minority groups fall short of those
metrics because of generations of racism ... We can try and claim to be objective about things like
‘well, we are just looking at what resources they have’ and you cannot argue that that's not important
posttransplant. You need resources to succeed posttransplant, so you can try and hide behind the
guise that that's just being objective.” (Physician 0601)

“Part of the reason that there are disadvantages due to their race is structural racism. ... Some aspects of
our transplant evaluation are subjective that transplant candidates of different racial backgrounds will
struggle to meet and check off those boxes ... specifically African American individuals, they struggled
to get evaluated and they struggle to get listed.” (Physician 060)

“It's all the stuff that underpins how people end up where they are ... it is a little bit systemic racism, and it's
hard for those people to dig out, and it's hard for them to garner the support. You do not really know the
backstory right? They make be coming to eval alone because their significant other is on dialysis, and
their child who would have come with them is working, and that's it. That's all the support they have.
And their child who's working does not have the kind of job where he or she can say, listen, | need to go
to my father's or my mother's eval because they'll get fired. It's a complex thing.” (Physician 0105)

“Because of education, because of lack of employment, and that will explain why they are not insured.
That will set them up for the failure to be listed because they do not have insurance, or at least delay
the process of being listed. ... If you do not have insurance to have a liver transplant, it requires a lot of
resources, liver transplant is almost half a million dollars ... it is the structural setup that may predispose
some people to have disparity. ... Why do we not have universal health care?” (Coordinator 0309)

“They [unauthorized immigrants] may be the best people in the world. They may have great jobs, but if they
cannot get insurance, and they cannot afford the medication, we cannot transplant them because they
will not be able to take care of the organ.” (Physician 0107)

“We want physicians that are aggressive patient advocates. Wouldn't want it any other way, could not
imagine being emotionally neutral towards a person who has come to you, put their lives in your hands,
and said “You're my doctor. You'll take care of me.” So that's fine. But there's another agenda in play for
those at the selection committee meeting and that's that our program has to be successful and viable.”
(Physician 0902)

PROCESS: WORK-UP PHASE
Transplant center and local health system

Limited social worker
resources

Limited resources for
non—English-speaking
patients

People

Patient with low
socioeconomic status

“Psychosocial evaluation support are definitely some of the areas where | think we need more help-more
FTE's. | think our social workers are fantastic. There's just not enough of them. That is probably one of
the biggest challenges for our patients. And if we do not have enough resources for them, sometimes
we have to question-are they unsuccessful because we did not have enough resources for them?”
(Dietician/Financial/Pharmacist 0407)

“They need more meetings, more time with social work. Social worker is just one person and they have to
meet with so many people.” (Dietician/Financial/Pharmacist 0106)

“Our consents sometimes aren't translated to Spanish, and we have a lot of Spanish-speaking patients or
living donor questionnaire. | do not know of any living donor questionnaire that's in any other language
but English. So | do think that even with an interpreter, the barrier definitely does not go away.”
(Coordinator 0300)

“We have letters that we can send to patients that are in Spanish. We do not have anything in any other
language. ... A goal of mine is to increase the number of Spanish letters that we have available to us to
send to patients at any point of their time before transplant whether it's evaluation, like ‘Hey, we have
not heard from you. Here's what you need to do. The orders are in enclosed.” (Coordinator 0602)

“So then there's a financial obligation that what happens when you are off of work for 6 to 8 weeks at least
after transplant, maybe even longer depending on how you are doing. So that's an obstacle right there.
They may not be able to afford to do that ... especially if they are the breadwinner of the family. ... They
might not have any health insurance because of the type of work that they do.” (Social Worker 0205)

“Socioeconomic disparities that cluster around people who are not White that impact their ability to access
resources and attend to the issues that surround transplantation in the operative and postoperative
period, which lead to significant obstacles and make the transplant unsuccessful. So, it may be that
there are difficulties for these populations in coming to clinic frequently or having the understanding of
aggressively seeking care when it might be more challenging to do so or to understand the reasons to
do so.” (Social Worker 070)
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TABLE 3 (Continued)

Theme

Patient with low health
literacy

Barriers attributed to
where patient lives or
transportation access

Support system/
caregiver(s) with low
socioeconomic status

Support system/
caregiver(s) with low
health literacy

Unreliable transportation
from support system/
caregiver(s)

Representative quotes and observations

“l do feel as though we should be more understanding that they may just need more of an assistance,
more help to even have the information. If you do not have that knowledge or you do not come from
a background where that knowledge is available to you, it's all going to be a learning stepping-stone.”
(Dietician/Financial/Pharmacist 0106)

“We're sort of giving them the tools and saying you need to go figure it out on your own and then come
back if you still need a transplant.” (Advanced Practice Provider 0208)

“Can they afford gas and transportation to get to Baltimore. ... We transplant people as far as Garrett
County. You know it's a hardship. A lot of them are elderly or older folks, so they do not have the extra
funds to drive the two and a half hours here and pay to park or spend the night. So that's a big hardship
on them as well.” (Coordinator 0402)

“They [minority populations] deal with different problems and definitely all related to socioeconomical
disparities and exposure to those risk factors in their community. For example, if they were drinking, it's
not uncommon to see that other family and close friends are doing that too and kind of more difficult to
find the support that is not going to be doing that.” (Physician 0408)

“A barrier is transportation and making it to appointments ... but we do not have resources to assist with
that.” (Social Worker 0103)

“Who they identify as primary support | get their name and number and see if the primary support is
working full time and if they are able to take leave. ... A lot of people in the city, they do not have
that [support]. The parents are barely surviving parents ... so they are not going to be a part of their
transplant process.” (Social Worker 0103)

“The husband has never been in the hospital to visit with her. Always working, working, working behind
the wheel in his truck. | understand. He wants to keep the insurance up and running. And if he does not
work full time, they might just take that insurance away from him.” (Physician 0405)

“Some patients are encephalopathic ... having a person like a caregiver, a designated person who is
health literate for them when they cannot be for themselves.” (Coordinator 0605)

“If a family member or support person is asked, ‘Are you willing? Are you going to be available to help them
as they recuperate with getting to the labs, getting to clinic?’ They're going to say yes because they do
not want to feel like they are hindering a person's life if they say no. ... They may think that's something
they can do, but when they are actually faced with the reality of everything it involves, it may be too much
for them.” (Coordinator 01000)

“I've had patients who | need them to get a cath, and they are like ‘Well | do not have anybody to take me
because everyone | know works.” So they would need that person to take off work to drive them there.”
(Coordinator 0300)

“A lot of folks do not drive or do not have a car and so if they do not have that reliable caretaker who can
actually bring them places and bring them to lab work and bring them to physical therapy and things
like that. It's not just somebody in the home to help them with their medications and their meals. It's
somebody who can actually get through the process successfully.” (Advanced Practice Provider 0502)

Tasks of patient, caregiver(s), and providers

Variable patient
engagement in the
complex process

Barriers to building trust
in the patient—provider
relationship

Adaptability required
by providers during
assessments and
education of patients

“They [patients] are overwhelmed, and there's so many appointments. Because after you have your
evaluation, then you are getting all this medical testing done, all this blood work done. You're just trying to
tick those things off your list.” (Social Worker 0204)

“One of the things | also talk to them in clinic about is | do not want them coming in here thinking that they are
in the center, and there's a circle of people around them, and that's their team, and they just have to do
whatever the people around them told them to do. | told them that they need to view themselves as part of
a circle, and they are an equal team member. So, | have responsibility to them. They have a responsibility
to me, and to the hepatologist, and to whoever else is part of the team.” (Coordinator 0506)

[In our observations, conversations with and about patients from minority populations involved SDOH related
to difficulties demonstrating patient engagement.]

“There needs to be a little bit more diversity ... if | was a patient, | would not think that they would know
how to relate to what I'm going through, or what I've been through, to really look at me as a person
first.” (Dietician/Financial/Pharmacist 0509)

“You also have a patient population coming in who can be slightly apprehensive of the process and used to
sometimes being jerked around. And so it makes for some distrust in the system and just trying to get
through that can be very challenging.” (Physician 0607)

“Our role as coordinators and social workers is: Let me educate you on why this is important.” (Coordinator 0506)

“As I'm interviewing a patient, it's important for me to understand their insight into their disease, and whether or
not they have continued to drink, despite being told they had alcoholic liver disease, or despite developing
decompensated cirrhosis. So sort of having a timeline of how things have gone. At least having some clue
allows me to sort of gauge the patient.” (Physician 0307)

[Observations demonstrated that patients from minority populations, because of SDOH, may need more time to
describe their insight or understand educational information, but providers were not always able to adapt their
communication or delivery.]
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TABLE 3 (Continued)

Theme

Tools and technology

Reliance on information
propagated through
EHR

Limited access to
technology inhibits
communication

Representative quotes and observations

“There's documentation in the chart for the past year or so that patient has been told multiple times
that she needs to stop drinking.” (Physician 0405) [We observed these descriptions were not always
accurate.)

“Other people gathered and their interpretation of the information that they gathered. Same outside of our
system, information that's been put into [EHR] by other providers, maybe looking at the patient through
a different lens.” (Social Worker 0204)

“We do have the iPad translators here, which worked really well to help translate what we are saying and
medical terminology to their language. However, sometimes the iPads aren't always in the patient's
room ... so you do have the resources, it's just sometimes I've seen it's limited.” (Dietician/Financial/
Pharmacist 0303)

“Unless someone comes with a cell phone and availability to reach us, then it's going to be very
challenging.” (Physician 0503)

PROCESS: COMMITTEE MEETING PHASE

People

Limited transplant team
diversity

Nonstandardized use
of social worker
in psychosocial
assessment

Tasks of care providers

Subjectivity and
inconsistency in
decision making

Implicit bias and
personally mediated
racism

ADAPTATION

Limited review or
awareness of
transplant center
outcomes related to
equity

“We all advocate for people who remind us of ourselves, and there's just not a lot of African American
faces in the transplant community.” (Physician 0607)

“The representation at the table for the decisions is made by a group that is not only white men, so that
is a step. ... Itis beneficial to our team to have multiple voices at the table of different perspectives.”
(Physician 0902)

“A lot of times some of the physicians give a lot of the psychosocial stuff or maybe that should just be
left to the social worker who did the full psychosocial evaluation before it kind of gets little pieces of it
sprinkled here and there—before the social worker kind of gives their input” (Coordinator 0304)

“I think it's pretty good because usually the social workers present their objective assessment of the
patients, leave out all those sort of subjective minor details. So things that matter the most to getting
listed for liver transplant are, whether there's social support, whether there's a post-op care plan,
whether if—especially in like substance use disorder cases—whether they have remained sober,
whether they have enrolled in treatment programs and those are all sort of yes or no questions that can
be answered.” (Physician 050)

[We observed that the social worker's psychosocial evaluation was sometimes less influential on the final
decision when another provider knew the patient for a longer time.]

“Sometimes they are [surgeon] just like ‘Oh yeah we could do the surgery, but what do you think medically
and socially?’” And | do think sometimes things get emotional and non-objective and kind of get lost,
and you can see that the biggest variation is in social approval.” (Physician 0803)

“Social work will say ‘Not a good candidate.” But then you get back to the surgeons, and they'll be like, ‘Oh,
but this lady has two small children at home. We need to save her for her children.” And | do not know if
that's what we should be basing our decisions off.” (Dietician/Financial/Pharmacist 0801)

“If you are conveying information that's very subjective about a patient you have to be careful about the
way you say it to not kind of skew people's thinking about the patient.” (Coordinator 0304)

“It's complicated and the reasons why these disparities exist and access for minority populations or
populations that are Latinx or African American community to transplant are complicated is definitely
on the one hand probably racism or stereotyping that occurs by providers and judgments based on skin
color or population classification that occurs.” (Social Worker 070)

“African American patient compared to a Caucasian patient—I do sort of observe a pattern in which there's
more of a barrier to overcome. They almost have to work harder to prove to the whole team that they
are going to be able to take on this responsibility and that they have the appropriate support in order to
do that. | feel like we are maybe less strict in our evaluation for certain groups, for people that seem like
they have it together.” (Physician 0802)

“We can do a little bit better before saying that some people are just not a good candidate, or they are just
not going to follow up, or they are just going to go back to using whatever they were using before....I do
want to be my patient's advocate regardless of their race or color or gender.” (Physician 050)

“We have a very unforgiving system for people without privilege and people with privilege have second,
third, fourth, fifth chances. People without privilege, you do not even sometimes get a chance. That's
my definition of privilege, people that get endless second chances.” (Physician 0105)

“I do not really see that [listing disparities]. | feel like we are very fair at who we list and transplant. It's
really about their medical and social aspects. There's a lot of Caucasian people that also have a lot of
psychosocial issues, so we, | think, treat them very equally.” (Coordinator 080)

“I do not think it affects it at all. | do not even know what the patient looks like. We do not ask what their
race is.” (Dietician/Financial/Pharmacist 0808)
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TABLE 3 (Continued)

Theme

Limited team member
feedback

Representative quotes and observations

“| think that the teamwork can be sort of a semidysfunctional family. We've known each other for years ...
so we are very okay to speak up our minds.” (Physician 0503)

“I would not say that it's [feedback] in any structured way. | would say that if somebody had feedback to
give, it would be that person being brave enough to say it. And | would not even know who to direct
that to, at what forum to express that. The selection meeting is not a comfortable place to do that.”

(Coordinator 0602)

Unclear transplant center
role/ability to address
disparities

“There's a different, there's a definite kind of weeding out process | feel that happens even before
transplant [team] gets involved.” (Physician 0100)
“It's [listing disparity] so multifactor. Every answer is going to be too naive. It's so systemic. Just trying to

solve it as a very center-based level is not even enough. It's also center dependent and what is your
goal as a transplant center ... to help everybody ... it would be a nice thought, but I'm not sure we have
everything in place to actually do it.” (Physician 040)

“l do not know the answer, but | think that we need to do better ... and see where patients get lost in this
process and how we can make it smoother, make it more objective.” (Physician 060)

Note: The conceptual framework was guided by the qualitative data and from the SEIPS 2.0 model.’?® Themes were identified through semistructured
interviews and ethnographic observations (noted in italics and in brackets) at two urban transplant centers.

Abbreviations: EHR, electronic health record; FTE, full time equivalent; LT, liver transplantation; SDOH, social determinants of health; SEIPS, Systems

Engineering Initiative for Patient Safety.

reflecting this subjectivity. The closely related theme
“implicit bias and personally mediated racism in deci-
sion making” stemmed from participants noting that
care professionals may not know their own implicit
biases, which may impact committee meeting discus-
sions. Participants outlined biases that may lead to
personally mediated racism (defined as differential
actions toward others based on race/ethnicity),[4°]
where the transplant team may raise concerns about
substance abuse or follow-up in minority patients and
not be as supportive toward their candidacy. Some
described LT evaluation as an “unforgiving system,”
and minority populations sometimes may “work
harder to prove to the whole team” that they meet the
psychosocial requirements.

Adaptation

The three themes about adaptation related to list-
ing disparities were (1) limited review or awareness
of transplant center outcomes related to equity, (2)
limited team member feedback, and (3) unclear
transplant center role/ability to address disparities.
Because most participants identified morbidity and
mortality conference as the only form of review of
outcomes without any infrastructure for systematic
reporting, there was a range of participant aware-
ness about disparities in listing; some saw issues,
whereas others did not. One participant stated, “I
don't think it affects it [listing] at all. | don't even know
what the patient looks like. We don't ask what their
race is” (Table 3). Another opportunity for adaptation
in the process that participants described was team
member feedback. We observed instances in com-
mittee meeting where team members spoke up about
someone's potentially biased statements. However,

participants also described a hierarchy and lack of
structured feedback that may inhibit constructive criti-
cism. Finally, although some participants felt that the
transplant center's role in addressing listing inequities
was unclear because of overshadowing preexisting
issues (e.g., referral patterns, structural racism), oth-
ers felt it was the transplant centers duty to “do better

. and see where patients get lost in this process.”
Table 4 summarizes the themes across the concep-
tual framework.

DISCUSSION
Study conclusions

In this multicenter qualitative study, transplant team
perceptions and investigator observations uncovered
mechanisms that may generate racial and ethnic dispar-
ities in LT listing. Transplant team members perceived
decisions about listing were influenced by external
factors (e.g., structural racism, ambiguous guidelines,
national quality metrics) that permeate the LT evalua-
tion process (workup and committee meeting phases)
through various components of the work system, such
as the ftransplant center/local health system, peo-
ple (patients, caregivers, providers), tasks, and tools.
Additional mechanisms included implicit bias or inter-
personal racism at the time of decisions and structural
barriers related to limited transplant center resources
or lack of diversity in the transplant team. Furthermore,
because the data related to inequitable outcomes were
not specifically collected or reported back to the team,
adaptation to address unwanted outcomes was limited,
perpetuating disparities.

Although Volk et al. described decision making be-
hind LT listing qualitatively,“s] we have expanded on
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TABLE 4 Summary table of themes about potential
mechanisms for racial and ethnic inequities in liver transplant
evaluation organized based on a conceptual framework of

a systems engineering approach to improving equity in liver
transplant evaluation

External environment

» Structural racism propagated through ambiguous listing
guidelines

* Insurance-related policies and national transplant metrics not
aligned with equity

Process

Transplant center and local health system

» Limited social worker resources (W)

» Limited resources for non—English-speaking patients (W)

People

» Patient with low socioeconomic status (W)

+ Patient with low health literacy (W)

» Barriers due to where patient lives or transportation access
(W)

» Support system/caregiver(s) with low socioeconomic status
(W)

» Support system/caregiver(s) with low health literacy (W)

» Unreliable transportation from support system/caregiver (W)

» Limited transplant team diversity (C)

» Nonstandardized use of social worker in psychosocial
assessment (C)

Tasks of patient, support, and care professionals

» Variable patient engagement in the complex process (W)

» Barriers to building trust in the patient—provider relationship
(W)

» Adaptability required by providers during assessments and
education of patients (W)

» Subijectivity and inconsistency in decision making (C)

» Implicit bias and personally mediated racism in decision
making (C)

Tools and technology

» Reliance on information propagated through EHR (W)

» Limited access to technology inhibits communication (W)

Adaptation

» Limited review or awareness of transplant center outcomes
related to equity

» Limited team member feedback

» Unclear transplant center role/ability to address disparities

Note: The conceptual framework was guided by the qualitative data
and from the SEIPS 2.0 model.?® Themes were identified through
semistructured interviews and ethnographic observations at two urban
transplant centers.

Abbreviations: C, committee meeting phase of process; EHR, electronic
health record; LT, liver transplantation; SEIPS, Systems Engineering
Initiative for Patient Safety; W, workup phase of process.

this to provide a human factors and systems engineer-
ing framework that also considers health equity and
provides guidance for how to improve redesign clinical
work systems to improve LT evaluation and outcomes.
By developing interventions that target the transplant
center and modifiable patient-level barriers along the
LT evaluation process, we can redesign work systems
and processes to reduce disparities and improve care
(Table 5). This systems engineering—based perspec-
tive to shift from patient-level barriers (e.g., inadequate
health literacy of patient) to work systems—level un-
derstandings and solutions aligns with prior literature

in transplant populations.[41‘43] For example, labeling
a patient with the risk factor of being a non—English-
speaking patient puts the burden on the patient to over-
come inequities. A system solution may be consistently
having translated patient education materials. Our
findings demonstrate the importance of solutions from
an interdisciplinary design with input from care profes-
sionals, patients, human factor engineers, and health
equity experts. Furthermore, our findings described
that transplant centers balance national quality met-
rics (waitlist survival, access to transplant, and post-
transplant survival) with their desire to help patients
with a higher risk profile from psychosocial barriers.2°!
Transplant center—level solutions in Table 5 could be in-
centivized through expanding quality metrics about eq-
uity. Because tackling every solution at once would be
onerous, they should be prioritized by each transplant
center based on their patients and institutional environ-
ment. After presenting these findings to the transplant
teams, both of the participating sites have already ini-
tiated interventions, such as translating consents and
creating culturally sensitive and multilingual patient
education videos. The goal of health equity involves a
customizable approach to tools and programs based
on needs.

Participants identified a controversy among trans-
plant team perspectives regarding the role or ability of
the transplant center to alleviate inequities in LT listing.
One side argued that mechanisms to barriers in access
to the waiting list seem insurmountable (e.g., structural
racism) or are outside their control (e.g., prereferral),
which is similar to literature about delayed diagno-
sis/treatment and inequitable referral patterns.“'44’45]
Although it is true that transplant centers themselves
may be ill equipped to directly change society at large,
transplant centers can design health care delivery to
help patients respond and navigate the SDOH-related
barriers. Our framework builds on the current practice
of individual-focused implicit bias training™*®’ and in-
corporates a systems approach at various transplant
center and process points. By using the SEIPS model
from HFE to assess mechanisms for disparities, we
leveraged inherent aspects from the social—ecological
model*"*8!: this is a common model used by the Centers
for Disease Control and Prevention and the National
Institutes of Health to understand health equity.[49'50]
The SEIPS model incorporates the various levels from
the social—-ecological model (e.g., patient, family, health
system, society) as parts of the work system and ex-
ternal environment. In addition, the underpinnings of
the SEIPS model lies within the sociotechnical systems
theory,[51‘53] hence this model guides us about under-
standing and improving the interactions between the
social aspects (e.g., people) and the technical aspects
(e.g., tools/technology, task design, internal organiza-
tional characteristics) in a work system (e.g., transplant
center); furthermore, it situates characteristics of these
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TABLE 5 Modifiable barriers in liver transplant evaluation at the patient and transplant-center levels and potential transplant center
solutions that may mitigate racial and ethnic disparities in listing

Modifiable barrier

Transplant center—level barriers

Limited review or awareness of
transplant center outcomes
related to equity

Unclear transplant center role/
ability to address disparities

Subjectivity and inconsistency
in decision making

Implicit bias and personally
mediated racism

Limited social worker resources
(patient-level barrier
examples: no transportation,
local psychologist)

Limited resources for non—
English-speaking patients
(patient-level barrier
example: non—English-
speaking patients)

Patient-level barriers

Patients with low health literacy

Barriers attributed to
where patient lives or
transportation access

Support system/caregiver(s)
with low socioeconomic
status or health literacy

Potential transplant center solution

Setting transplant center goals on equity

Reengineering team didactics and conferences to incorporate growing team understanding
about health equity

Data-driven feedback/reports about outcomes to the transplant team

Partner with community health initiatives, mental health care professionals, and substance
rehabilitation centers

Collaborate with public health experts and community-based participatory research experts
Engage in health policy changes and quality metric definitions as a transplant center and
leaders

Resource sharing with other groups in health system (e.g., oncology)

Data-driven, objective decision support tools and processes

Create/update and actively use easily understood protocols to increase standardization and
transparency in decisions

Instead of declining based on subjective factors, question how to approach objectively as a team
Ensure team understands extensive and valuable prior training by social workers and their role
is clear in determining psychosocial aspects of evaluation

Standardize patient assessments (e.g., patient insight of disease) and patient education so all
care providers meet the patient where they are

Implicit bias training for individual team members

Team-based implicit bias training

Building team culture and cohesion where acknowledging implicit bias is accepted and
encouraged

Hire more social workers

Gather, organize, support more social work resources

Transparency of resources available and whom they are available for

Reports back to team about how resources are being used across all populations

Increase racial and ethnic diversity of transplant team through recruitment and retainment
Have non—English-speaking transplant team members (particularly coordinator, social worker)
Translated materials (e.g., letters, consents)

More mobile translation tools and interpreters readily available

Tools to assess and identify health literacy concerns so they can be understood and addressed
Tailored patient education materials
Group educational sessions (patients, caregivers/social support)

Transportation vouchers
Proactively (early and often) engage patient with ride assistance programs
Telemedicine when feasible to reduce burden

Create tools to assess social support, so patient, social support, and team can better
understand gaps in knowledge and resources

Create tools to educate social support/caregivers about the transplant process and
postoperative responsibilities

social and technical components in a process with out-
comes and feedback loops. Thus, we were able to or-
ganize participant perceptions in our LT-specific SEIPS
conceptual framework and identify feasible strategies
for the transplant center to play an active role in priori-
tizing and confronting inequities.

Our findings demonstrated that participants perceive
that the ambiguity of the psychosocial-related contrain-
dications to LT in the current transplant society guide-
lines!'? is a potential mechanism for racial and ethnic
disparities in listing. These contraindications are (1) on-
going alcohol or illicit substance abuse, (2) persistent
noncompliance, and (3) lack of adequate social support.

Currently, the literature is controversial about the timing
and related outcomes of “ongoing” substance use.’¥ In
addition, evidence of causality is sparse, and practice
is variable in the definition of “persistent” noncompli-
ance and “adequate” social support.[55’56] As seen in
our findings, social support that is nontraditional (e.g.,
not a spouse/parent) or working to afford medical bills
may not be viewed by the team as adequate, and com-
pliance may be questioned. One potential intervention
may be transplant teams internally agreeing on precise,
standardized assessments for these ambiguous con-
traindications. Applying these similarly across all popu-
lations may improve equitable access to the waiting list.
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Study limitations

Although qualitative studies have limited generaliz-
ability, this study has good transferability, a core cri-
teria for rigorous qualitative work.’”! Prior work has
demonstrated similarity in LT evaluation and decision
making between multiple centers,!"® so our large-size,
high response rate, and multicenter component should
allow for transplant centers/providers to relate to at
least some of the mechanisms and solutions for listing
disparities. Importantly, this study was only with trans-
plant team care professionals, not patients, so these
findings may not match patient-reported experiences.
Although the literature evaluating Black patients under-
going kidney transplant evaluation demonstrated some
similar findings, such as patients having medical mis-
trust, wanting transplant center support, and valuing
education about the process, patient interviews added
insights about the importance of care professional
attitudes and an understanding of certain provider
roles.®®®9 Qualitative research including LT patient
experience during evaluation is needed. Although
some participants may be biased in their recollection of
events, our parallel ethnographic observations allowed
us to see inconsistencies between what was described
and the actuality. The juxtaposition of these methods
homed in on a single step of the LT process, evaluation,
and provided a rich understanding of the nuances and
perspectives in all aspects of the process.[25] Without
having such an in-depth understanding, solutions de-
veloped in complex sociotechnical work systems, such
as a transplant center, may have unintended negative
consequences.®%

CONCLUSION

In summary, the mechanisms for racial and ethnic dis-
parities in LT listing are rooted in both external factors
as well as the internal process composed of complex
tasks undertaken by patients, caregivers, care profes-
sionals, and the transplant center. Our multimethod
qualitative study identified barriers at the patient level
(e.g., health literacy, transportation, and social support
limitations) and transplant center level (e.g., transplant
team diversity, resources for non—English-speaking
patients) that can be prioritized by transplant centers
to tackle disparities. We have demonstrated the use of
a human factors and systems engineering approach to
tease apart problematic aspects of a process from an
equity perspective. Other fields with complex work sys-
tems for diagnostic/treatment decisions (e.g., oncology
tumor board) may find this applicable. This work is a
call for transplant centers, national societies, and policy
makers to shift from a lens of equality (same resources
for all) to equity (tailored, patient-centered resources)

for our diverse population of LT patients using a human
factors and systems engineering approach.
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