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'The Impact of Race and Socioeconomic Status on
Transplant Accessibility and Outcomes:
A Literature Review
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Due to the high demand but low supply of donor organs, issues of organ allocation arise
as patients on the waitlist are prioritized to determine who gets the next available organ.
'This literature review will review articles related to the racial and socioeconomic disparities
in organ transplants and how they affect transplant access and outcomes. Patients of Black
and minority (Hispanic and Native American) races had significantly lower rates of organ
transplants as well as worse transplant outcomes including graft failure and post-operative
complications (Bryce et al., 2009). Similarly, patients from lower socioeconomic status (SES)
backgrounds (i.e. poverty or lack of private/commercial insurance) had lower rates of organ
transplant surgeries but there has been no significant research done on the effect that SES
specifically has on transplant outcomes. Further directions for future research should be
investigating the role of SES on transplant outcomes. The findings of this literature review
highlight the need for measures to make organ allocation more equitable; this can be done
by factoring in the social determinants of health (SDOH) when prioritizing potential organ
recipients to compensate for race and SES decreasing accessibility to transplants.
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Introduction

Transplant surgeries are considered the golden standard of care for organ failure for patients world-
wide since they give them a new organ that acts as a lifesaver and a new chance (Wang & Hart,
2021). Individuals with conditions leading to organ failure are referred by their physicians for
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organ transplants (Zbe Organ Transplant Process | Organdonor.Gov, n.d.). Patients are then evalu-
ated for transplant eligibility and are placed on the registry to receive a donor organ once one is
available. Depending on the type of organs, donor organs can either be harvested from recently
deceased individuals who have volunteered as donors or from living volunteers (Organ Donation
& Transplantation, n.d.). The Organ Procurement and Transplantation Network then matches
patients on the registry with donor organs as they become available. Matching is based on several
criteria including “blood type, body size, the severity of the patient’s condition, geographic proxim-
ity to the donor, and the patient’s time spent on the registry” (Matching Donors and Recipients |
Organdonor.Gov, n.d.).

With over 40,000 transplant surgeries performed in 2022 alone, there is still an increasing
need for donor organs because every ten minutes, another person is added to the transplant wait-
ing list (Z7be OPTIN/SRTR Annual Data Report, 2023). As of March 2024, more than 104,000
patients are waiting for a donor organ on the national registry (Waiting list/process, 2024). Due to
the high demand but low supply of donor organs, issues of organ allocation arise as patients on
the waitlist are prioritized to determine who gets the next available organ. The aforementioned
prioritization and matching parameters — which differ for each organ but generally include factors
like waiting time and the likelihood of survival — do not consider SDOH (How we match organs
2024). For this review, SDOH includes non-biological factors that influence health including
race/ethnicity, SES, access to healthcare, education, etc. This literature review aims to answer the
question “What is the Impact that Race and Socioeconomic Status have on Transplant Accessi-
bility and Outcomes?”.

Methods

'This paper reviewed articles (including studies and other literature reviews) that discuss the role
of race and SES on organ transplant access and outcomes. 25 publications from the United States
between 2005 and 2023 were selected for this review using PubMed and Google Scholar. Search
terms inputted into the databases included “organ transplant” AND “race” OR “socioeconomic sta-
tus”. All of the articles used to answer the research question were studying the impact of race and/
or SES on organ transplants. More specific searches were performed to find research on the effect
that SES has on the outcomes of transplant surgeries, with no success. After reading the abstracts
to identify the studies’ goals and results, articles were categorized based on whether they studied
race, SES, or both. Then, they were subcategorized based on whether they focused on how these
factors influence access to transplant surgeries, outcomes of the surgery, or both.

Race

According to four studies on transplant disparities, access to kidney transplants appears to be
impacted by race, with Black and minority (i.e. Native American, Hispanic) patients having to
wait longer for a transplant or having a lower likelihood of receiving a donor organ. A prospective
study that followed 1056 patients referred for kidney transplant between 2010 and 2012 and con-
ducted follow-up interviews post-transplant found that Black patients had a lower likelihood of
kidney transplant and living-donor transplant (Wesselman et al., 2021). Similarly, a cross-sectional
study done by reviewing kidney transplant recipients from the Scientific Registry of Transplant
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Recipients found that, compared with white recipients, Black recipients had a 37% lower likelihood
of a living donor kidney transplant (Killian et al., 2021). Additionally, a retrospective study of adults
undergoing dialysis between 2005 and 2014 found that non-Hispanic Black and Hispanic patients
have lower access to kidney transplantation compared to non-Hispanic whites (Ku et al., 2019).
The researchers compared the prevalence of comorbidities (co-existing health issues) that could
potentially influence transplant eligibility between race/ethnicity groups, to prevent it from being
a confounding variable (Ku et al., 2019). Lastly, a 2005 editorial mentioned that minority patients
(specifically African Americans and Native Americans) are at greater risk of end-stage renal dis-
ease (ESRD) but also less likely to receive an organ transplant once ESRD develops (Gaston &
Benfield, 2005). According to a medical record analysis of patients at a kidney transplant center who
were referred for transplant and a longitudinal follow-up of up to five years, even when account-
ing for socioeconomic, demographic, and clinical factors, Black patients had a 59% lower rate of
kidney transplant than white patients (Thammana et al., 2013). Despite different methodologies,
all the aforementioned articles have established a relationship between race and transplant accessi-
bility, suggesting significant disparities that limit individuals from specific racial backgrounds from
accessing life-saving care.

Some of the studies done about kidney transplants, though, mention kidney transplants and
living donor transplants separately. While recipients still receive the core benefit of a functioning
kidney when they receive it from a deceased donor, living donor organs are considered more ben-
eficial because, according to the University of Pennsylvania, “kidneys from a living donor are gen-
erally healthier, last up to two times longer than deceased donor kidneys, and usually start working
immediately after transplant, compared with deceased donor kidneys that may have delayed func-
tion” (Living Donor Kidney Transplant, 2023). Additionally, the quality of life of patients before the
transplant is also affected since recipients of living donor kidney transplants (LDKT) can receive
the surgery without starting dialysis while patients waiting for a deceased donor organ will have to
undergo dialysis while waiting for an organ. This ultimately might prevent patients from carrying
out obligations like going to work, which might further impact one’s financial stability and ability
to afford a transplant surgery (Living Donor Kidney Transplant, 2023).

Similar racial disparities were found in liver transplants as well: according to three studies,
Black and Native American patients, along with racial minorities in general, are disadvantaged
in access to liver transplants. One study was an analysis of discharge data from the National
Inpatient Sample between 2016 and 2019, identifying adult patients with chronic liver dis-
ease who underwent a liver transplant. Researchers found that compared to white patients,
Black and Native American patients had decreased liver transplant rates (Mansour et al., 2022).
Similarly, a study that followed patients through the transplant process found that evaluation,
waitlisting, and liver transplantation were less likely if patients were, among other character-
istics, Black (Bryce et al., 2009). The study also found that differences due to these disparities
were more pronounced in the evaluation and listing stages than in the transplantation stage
since national oversight and review occur for the latter (Bryce et al., 2009). The results from
Bryce et al. suggest a bottleneck earlier in the referral process that slows movement through
the process for some showing that race plays a bigger role in referrals and evaluation than in
the actual waiting period. Similarly, a 2009 literature review of racial/ethnic disparities in liver
transplantation found that at each step in the transplant process, racial/ethnic minorities appear
to be disadvantaged despite the inherent analytical and statistical biases present in many of the

reported studies (Mathur et al., 2009).
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Similar to kidneys, there are two types of liver transplants: deceased donor or living donor
transplants (7ypes of Liver Transplant, 2023). In the latter, part of the liver from someone in an
established relationship with the recipient is transplanted (Zypes of Liver Transplant, 2023). Due
to the regenerative nature of livers, despite only half of the liver being transplanted to the recipi-
ent, both the donor and the recipient will have regenerated fully functioning livers within 6 to 8
weeks (Types of Liver Transplant, 2023). While living donor transplants provide added benefits, the
additional requirements (i.e. the donor has to have an established relationship with the recipient,
the donor has to be 18-55 years old, etc.) may pose additional obstacles in finding suitable donors
(Types of Liver Transplant,2023).

Some studies have focused specifically on how race influences different steps of the solid
organ transplantation process. A 2022 literature review of inequities in access to organ transplants
found that racial and ethnic minorities, among other groups, were less likely to be referred, eval-
uated, and added to the waiting list for organ transplants (Park et al., 2022). A report from The
Diversity and Minority Affairs Committee of the American Society of Transplantation states that
“participants noted that minority populations were more likely to be adversely aftected by limited
preventive medical care, lack of counseling regarding transplant options, and delays in transplant
referrals for organ transplantation.” (Higgins & Fishman, 2006). They also noted that some of
these consequences may be from the reduced presence of professionals from minority commu-
nities training in transplant-related specialties, which is a factor not mentioned in other studies
and suggests further action to increase diversity in the population of transplant-care providers
(Higgins & Fishman, 2006).

While research on the impact that race has on transplant surgery outcomes is not comprehen-
sive, existing research predominantly suggests that African American, Black, and Hispanic patients
are more likely than white patients to experience kidney graft loss and failure. A 2006 analysis of
the United States Renal Data System database aimed to determine the presence of racial dispari-
ties in graft loss and death in groups with and without lupus nephritis, an autoimmune condition
that affects kidney function. The study found that African-American kidney recipients with the
condition, compared to non-African-American recipients, had an increased risk for graft loss (Nee
et al., 2013). Additionally, in the elderly (60+) population of kidney transplant recipients on the
UNOS database, Black kidney recipients were more likely than whites to experience kidney graft
failure (Ilori et al., 2015). A literature review on disparities in kidney outcomes stated that studies
document worse outcomes for Black patients — among other factors — and better outcomes are
reported in Hispanic and Asian kidney transplant recipients but the distinct roles of racial versus
socioeconomic factors remain unclear from these results (Gordon et al., 2010). Another study using
the UNOS database with a retrospective cohort methodology found that “the estimated 10-year
probability of graft survival was 56% for African-Americans and 64% for Hispanics compared to
75% for whites” (Press et al., 2005). While access to treatment may be affected by race due to medi-
ating factors like SES, location, and lack of insurance, the outcome of the transplant surgery being
affected by one’s race with no known biological factor is concerning. More research should be done
to determine the association between race and the quality of the transplant center in which the
surgery takes place. It might be plausible that, due to redlining and other historically racist housing
segregation policies, Black and other minority patients get transplants done at local, lower-qual-
ity facilities than white patients. A 2023 cohort study examining the impact of redlining on the
treatment and survival of breast cancer in women aged 60-99 years found that historical redlining
is associated with differential treatment receipt, lower likelihood of receiving surgery, and poorer
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survival of breast cancer-specific mortality (Bikomeye et al., 2023). While not studying transplant
surgeries, this research sheds light on the potential effects that historically racist policies may have
on organ transplant access and outcomes.

Socioeconomic Status

For kidney transplants, three studies show that SES and health insurance are associated with the
likelihood a patient has of getting the transplant they need; Bryce et al., 2009, Mansour et al., 2022,
Park et al., 2022, and Wesselman et al., 2021 have been mentioned in previous sections as they found
that race had a significant impact on transplant accessibility. A prospective study that followed
patients referred for kidney transplants mentioned earlier also found that lower income and public
insurance — along with race —were each associated with a lower probability of any kidney transplant,
with an alarming subdistribution hazard ratio of 0.49 for LDKT (Wesselman et al., 2021). A lit-
erature review of disparities affecting pediatric kidney transplants found that the absence of health
insurance poses an important barrier to transplant (Amaral & Patzer, 2013). However, even after
adjustment for insurance status and neighborhood poverty, disparities persist; this goes to show
that lack of insurance is not the only barrier or determinant affecting pediatric kidney transplants
(Amaral & Patzer, 2013).

Similarly, three studies found that private and commercial insurance seems to be positively
associated with liver transplant accessibility. Firstly, a study that analyzed pediatric patients (aged
5 to 15) from the Scientific Registry of Transplant Recipients found that after adjusting for socio-
economic factors like neighborhood deprivation and insurance, racial disparities were not present
for wait-list mortality (Wadhwani et al., 2021). This suggests an interplay between SES and race,
potentially indicating that the racial disparities seen in transplant accessibility may be due to SES
disparities between races. It was also found that patients who lacked commercial insurance were
less likely to undergo evaluation, waitlisting, and liver transplantation (Bryce et al., 2009). In an
analysis of discharge data from the National Inpatient Sample between 2016 and 2019, by identi-
tying adult patients with chronic liver disease who underwent a liver transplant, researchers found
that patients with private insurance had a liver transplant rate almost twice as high as that of those
with Medicare, while patients without insurance had the lowest rate of transplantation (IMansour
et al., 2022). Insurance access can be used as a proxy for SES since employment offers health insur-
ance and private insurance is available for purchase, if an individual uses Medicaid or Medicare or
if they are uninsured, it can reasonably be assumed that they are of low SES. This assumption allows
a connection between SES and transplant accessibility for liver transplants.

For solid organ transplants in general, lower SES was also seen to be associated with decreased
accessibility to transplant services. A 2022 literature review of inequities in access to organ trans-
plants found patients in lower socioeconomic status groups were less likely to be referred, evaluated,
and added to the waiting list for organ transplants (Park et al., 2022). Similarly, a retrospective
analysis of medical charts for 183 pediatric kidney, liver, and heart transplant candidates who had
been referred for evaluation found that the most common barrier to listing was financial, with
public insurance being indirectly associated with time to listing — ultimately, delayed time to list-
ing for pediatric transplant patients is associated with increased risks of mortality and morbidity
(Steinberg et al., 2021). An analysis of the UNOS registry data, including 33,893 adult heart trans-
plant recipients between 1994 and 2014, found significant associations between lower SES markers
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(including neighborhood SES, Medicare, and Medicaid) and negative heart transplant outcomes
(including death, retransplant, and hospitalization), independent of baseline clinical characteristics
(Wayda et al., 2018).

'There was no significant research available about the relationship between SES and transplant
outcomes, suggesting a gap in the literature that future research should try to cover.

Discussion

With the same trends being consistently found by studies investigating different organ transplants,
it is concerning that there is little to no policy being made or action being taken to reduce these
disparities.

'The wide scope of this literature review is a limitation of its findings as it included a broad range
of transplant studies including kidney, liver, and heart transplants. Race and SES might play dis-
tinct roles in different types of transplants. However, the decision to include all organs was taken to
evaluate common trends and disparities in transplants as a whole. Further research should be done
to determine the different roles these disparities play in the transplant process of each organ. Since
UNOS coordinates transplants for all organs, the enlisting process should not vary significantly,
except between deceased donors and living donors since the latter is not available for all organs
(What is UNOS, 2023).

Additionally, another limitation of the review is that it included studies regarding pediatric
transplants as well as adult transplants. While UNOS is also responsible for organ allocation for
pediatric patients, they get “pediatric priority” on the waitlist for organs like kidneys because being
on dialysis may cause developmental delays (Pediatric transplants). Since just listing before the
individual’s 18th birthday is enough for a patient to be considered “pediatric” even if they receive
the transplant after they become an adult, it might be counterintuitive to count patients above 18
as pediatric for research (Pediatric transplants). Another limitation of this review and the research
included in it is that only a limited number of the included studies discuss data from races other
than white, Black, Hispanic, and Native American minorities. Since there was no filter to include
only these groups in the review, this is likely the result of fewer studies focusing on other races. This
points to another future direction that researchers should take to make research more inclusive and
generalizable.

Furthermore, more disparities aftect one’s likelihood of organ transplantation: research shows
that other factors cause differences in transplant rates. For example, a 2022 cross-sectional study
that investigated the impact of SDOH on additions to state-level kidney and liver transplant wait-
lists found that urbanicity was independently associated with waitlisting (Johnson et al., 2022).
Innovations are being developed, though, to combat the temporal and geographical constraints
and disparities in organ transplants. For example, the ex-vivo heart perfusion mechanism allows
prolonged perfusion time so donor hearts can last longer outside of the body between organ harvest
and transplant, thereby reducing temporal disparities and allowing time for more tests to confirm
organ viability and recipient matching (Bryner et al., 2021). This would allow for more equitable
allocation of the organ where travel and time constraints do not prevent those who need the organ
the most from receiving it.

Research shows consistent reports that race and SES affect the accessibility of transplant
surgeries, but significant action is yet to be taken to make these procedures more equitable. In
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March 2023, lung organ allocation in the US shifted to a continuous distribution system that pri-
oritized patients based on a composite allocation score (CAS) that considers medical and biological
factors like waitlist survivability, blood type, and height to determine their priority for a lung trans-
plant (Calhoun et al., 2023). If a similar measure that included SDOH - like race or SES — could
be developed, access and outcomes of transplants may become more equitable since differences in
access would be accounted for. Such measures, however, may generate feelings of disadvantage to
those who do not explicitly benefit from adding these measures, so changes to the practice must be
made carefully. Additionally, a review of 10 national data sources related to transplant surgeries con-
cluded that there is a need for improved SDOH data collection systems in end-stage organ disease
and transplant patients “via enhanced inter-registry collaboration, incorporation of standardized
SDOH variables into existing data sources, and transplant center and consortium-based investiga-
tion and innovation” (Chan et al., 2022). Taking measures to increase the collection of SDOH data
and making it accessible to researchers will allow more study on the different disparities that exist
within the field of organ transplants, and ultimately, allow for more equitable outcomes.

Conclusion

To answer the research question, the literature review of studies and reviews regarding the role of
race and SES in organ transplants shows that patients of Black and minority (Hispanic and Native
American) races had significantly lower rates of organ transplants as well as worse transplant out-
comes. Additionally, patients of lower SES (i.e. poverty or lack of private/commercial insurance) had
lower rates of transplant but there was no significant research on the effect of SES on transplant
outcomes. Therefore, the research question cannot be fully answered based solely on current research
findings. Future directions for research include investigating the role of SES on transplant outcomes.
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