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Abstract

Although research shows that minorities exhibit higher levels of medical mistrust, perceived 

racism, and discrimination in healthcare settings, the degree to which these underlying 

sociocultural factors preclude end-stage renal disease (ESRD) patients from initiating kidney 

transplant evaluation is unknown. We telephone surveyed 528 adult ESRD patients of black 

or white race referred for evaluation to a Georgia transplant center (N = 3) in 2014–2016. 

We used multivariable logistic regression to examine associations between sociocultural factors 

and evaluation initiation, adjusting for demographic, clinical, and socioeconomic characteristics. 

Despite blacks (n = 407) reporting higher levels of medical mistrust (40.0% vs 26.4%, P < .01), 

perceived racism (55.5% vs 18.2%, P < .01), and experienced discrimination (29.0% vs 15.7%, P 
< .01) than whites (n = 121), blacks were only slightly less likely than whites to initiate evaluation 

(49.6% vs 57.9%, P = .11). However, after adjustment, medical mistrust (odds ratio [OR]: 0.59; 

95% confidence interval [CI]: 0.39, 0.91), experienced discrimination (OR: 0.62, 95% CI: 0.41, 

0.95), and perceived racism (OR: 0.61; 95% CI: 0.40, 0.92) were associated with lower evaluation 

initiation. Results suggest that sociocultural disparities exist in early kidney transplant access and 

occur despite the absence of a significant racial disparity in evaluation initiation. Interventions to 
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reduce disparities in transplantation access should target underlying sociocultural factors, not just 

race.
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1 | INTRODUCTION

Historical racial bias and discriminatory treatment in healthcare settings have longstanding 

effects on healthcare access among minority patients.1 The end-stage renal disease (ESRD) 

care system is a useful model to examine these effects, where racial disparities in access 

to kidney transplant have been observed.2-4 Black ESRD patients are less likely to access 

steps preceding waitlisting, including completion of transplant evaluation, with inconclusive 

evidence regarding the existence of racial disparities in referral and initiating evaluation.5-10 

However, existing studies regarding racial disparities in kidney transplantation often fail to 

address the socially constructed nature of race.11 Due to the definitional and measurement 

challenges that exist from using race alone as a proxy for structural racism, discrimination, 

and disadvantage, a lack of racial differences alone in transplant access and outcomes may 

not be indicative that underlying sociocultural disparities are ameliorated.12-15

Prior evidence indicates high levels of medical mistrust among ESRD patients, suggesting 

that perceived racism and discrimination is prevalent among the ESRD population.16-19 

Nevertheless, few single-center studies have examined these sociocultural correlates of 

transplant access due to sparse psychosocial data captured in ESRD databases.19-22 Medical 

mistrust is hypothesized to be a byproduct of discrimination, which studies have noted 

to influence kidney transplant access.16,17 Furthermore, difficulties in physician-patient 

communication on the basis of sociocultural differences may produce mistrust among 

patients and perpetuate disparities in transplant access.10 Previous research identified 

reduced healthcare utilization when patients are racially discordant with their provider, 

suggesting that racially discordant relationships may intensify cultural communication 

issues.23

Few studies have examined patient-perceived racism relating to transplant access within 

the pretransplant ESRD population. Furthermore, no studies have assessed the effects of 

racism and discrimination on initiation of the transplant evaluation, a critical early step 

in the kidney transplant process.17 Evaluating the roles of perceived racism in healthcare, 

medical mistrust, experienced medical discrimination, and patient-provider race discordance 

in preventing initiation of the kidney transplant evaluation provides a unique opportunity 

to examine effects of multiple sources of racism and discrimination on early transplant 

access. Moreover, an examination of these sociocultural constructs may identify whether 

race differences, or the lack of, consistently reflect underlying sociocultural disparities in 

transplant access. We aimed to examine associations between sociocultural factors and 

initiating kidney transplant evaluation and to determine whether these associations are 

reflective of an underlying racial disparity in initiating transplant evaluation.
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2 | MATERIALS AND METHODS

2.1 Study overview and survey development

We conducted a 48-item cross-sectional telephone survey of adult ESRD patients referred 

for kidney transplant evaluation in 2014-2016 to any of the 3 transplant centers in the United 

States state of Georgia: Augusta University Medical Center (Augusta), Emory Transplant 

Center (Atlanta), and Piedmont Transplant Institute (Atlanta). This survey was administered 

as part of the Reducing Disparities in Access to kidNey Transplantation Regional Study, 

a community-based study aimed at reducing disparities in kidney transplant access in 

Georgia, North Carolina, and South Carolina.24 The survey was designed to assess patient-

perceived barriers in initiating kidney transplant evaluation once referred, and was guided 

by a 2011 root cause analysis assessing reasons for low transplant access among ESRD 

patients in the Southeast.25 Validated and researcher-developed items related to medical 

mistrust, perceived discrimination, patient-perceived racism, and race discordance were 

included.23,26-28 Survey questions were designed to accommodate a 6th-8th-grade literacy 

level and were administered by telephone to ensure that patients with any literacy or visual 

barriers were included.

2.2 | Study population

All adult (age ≥18) ESRD patients referred to a Georgia transplant center for a transplant 

evaluation between January 1, 2014 and December 31, 2016 were eligible for the study if 

they were alive and English-speaking at time of study start (March 2017) (N = 16 469). 

We excluded patients with attendance to the kidney transplant evaluation or placement on 

the waitlist prior to 2014 to minimize recall bias (n = 19). We also excluded multiorgan 

transplant candidates (n = 8), prior transplant recipients (n = 32), patients hospitalized or 

with significant medical issues at the time of scheduled evaluation (n = 12), and patients 

with scheduled evaluations at the time of survey administration (n = 13). Furthermore, 

we excluded patients with administrative data concerns, such as incorrect recording of 

an evaluation-initiation date or erroneous cancellation of a scheduled evaluation by the 

transplant center (n = 25). The majority (97.8%) of incident ESRD patients in the state of 

Georgia are non-Hispanic, black or white single race; thus, we excluded patients of Hispanic 

ethnicity, multiple race, or other race (n = 31).20 Patients with severe cognitive or hearing 

impairments identified by research assistants and/or surrogates at verbal consent were also 

excluded (n = 16).

2.3 | Data collection

Between March 2017 and July 2018, trained research assistants at each transplant center 

contacted eligible participants via telephone (up to 5 attempts) for verbal consent and 

completion of the ≈15-minute survey. Eligible patients were contacted in order of most 

recent referral date, starting with patients referred in December 2016. We enrolled patients 

until we reached target enrollment (n = 600). Each study site enrolled an approximately 

equal number of patients and an equal number of evaluation attendees versus absentees. 

Patients were each assigned a unique identifier, and de-identified survey responses were 

documented by research assistants using an electronic, HIPAA-compliant survey software, 

SurveyMonkey®. To ensure participants had adequate time to achieve the outcome of 
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initiating evaluation, all eligible patients were not contacted to participate until 6 months 

following their most recent referral date.6

2.4 | Initiating evaluation measure

The primary outcome was initiation of the kidney transplant evaluation at a transplant center, 

defined as an evaluation initiation date or receipt of in-center transplant education from 

transplant center staff. Evaluation attendees were classified as patients with any documented 

arrival date at the transplant center to begin the medical evaluation or attendance to an 

in-center transplant education session in 2014-2016. Absentees were classified as patients 

who (1) did not have a documented evaluation date during the study period or (2) did not 

attend a scheduled evaluation.

2.5 | Sociocultural measures

Numerous validated and researcher-developed instruments were used to measure patient-

reported sociocultural factors, the primary exposures in this analysis (Table 1). Perceived 
racism was measured using a 4-item validated Racism Index measuring patients’ perceptions 

of racism in healthcare settings.27 Medical mistrust was measured using an abbreviated 

version of the Medical Mistrust Index (MMI).26 For analytic purposes, we dichotomized 

Racism Index and MMI at the median in our study population. Discrimination was measured 

using a 4-item scale related to patient-experienced discrimination in healthcare settings.28 

To assess the role that provider race may play in shaping perceptions of racism, medical 

mistrust, experienced discrimination, and cultural miscommunications, patient-provider race 
discordance was measured using 2 researcher-developed questions regarding the racial 

backgrounds of (1) the patient’s nephrologist and (2) the clinical provider who most 

influenced the patient’s decision to pursue kidney transplantation (eg, patient’s nephrologist, 

social worker, nurse, or other clinical educator).

2.6 | Patient and neighborhood-level covariates

Additional study variables were assessed using standard measures obtained via self-report, 

medical record abstraction, or the 2011-2015 American Community Survey Census for 

patient zip-code data.29 Race, age, and sex were primarily measured via self-report, and 

missing data were backfilled using electronic medical records (EMR).

Abstracted and self-reported clinical characteristics considered for analysis included patient-

reported duration of dialysis from year of dialysis start to date of survey administration, 

patient-reported preferred ESRD treatment at time of referral, transplant knowledge, 

perceived health status, distance from patient’s residential address to referred transplant 

center, and Charlson comorbidity index.30 Transplant knowledge was measured using a 

researcher-developed instrument designed to measure patient knowledge of the survival 

benefits of (1) kidney transplantation versus dialysis and (2) living donor versus deceased 

donor kidney transplantation.31 We categorized answering both, 1, or none of the items 

correctly as high, moderate, and low transplant knowledge, respectively. Distance from 

residential address to referred transplant center address was estimated as miles between 

centroids of the zip code tabulation areas (ZCTAs) containing the patient’s residence 
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and transplant center. Comorbidities included in the Charlson comorbidity index (eg, 

hypertension, diabetes mellitus, congestive heart failure) were abstracted from the EMR.

Socioeconomic variables considered for analysis included self-reported zip code, 

neighborhood poverty (a proxy of household income), degree of urbanity, educational 

attainment, employment status, and primary insurance type.32 Patient residential ZCTAs 

were classified into 2010 Rural Urban Commuting Area codes and dichotomized into urban 

versus rural areas.33 Neighborhood poverty level, obtained using linked 2015 American 

Community Survey Census data, was dichotomized at ≥20% ZCTA-level poverty per the US 

Census Bureau definition of a “high poverty area.”34 To minimize the degree of nonresponse 

for insurance type, we backfilled missing responses using the EMR.

2.7 | Statistical analyses

We assessed differences in demographic, clinical, and socioeconomic characteristics by 

evaluation initiation status using Student t tests or nonparametric equivalents for continuous 

variables, and χ2 tests (or Fisher exact tests for sparse data) for categorical variables. 

Student t tests were also used to examine racial differences in MMI and Racism Index, 

and χ2 tests were used to identify differences in patient-provider race concordance, 

experienced discrimination, and agreement to individual items in the MMI and Racism 

Index. Assumptions for normality were assessed for all continuous variables. Due to high 

degrees of skewness for distance to referred transplant center and Charlson comorbidity 

score, these variables were either log-transformed (distance to referred transplant center) or 

categorized into quartiles (Charlson comorbidity score; 0, 1, 2, 3+ comorbidities).35

Multivariable logistic regression models were constructed to assess associations between 

each sociocultural factor and evaluation initiation. We used regression coefficient variance-

decomposition analyses with condition indices to assess for potential collinearity among 

covariates of interest. All fully adjusted models generated condition indices <30 with no 

more than 1 covariate variance-decomposition matrix proportions >0.5, consistent with prior 

literature indicating no collinearity.36 Regression models were adjusted in a stepwise fashion 

controlling for relevant demographic, clinical, and socioeconomic characteristics.37

In exploratory analyses, we examined whether the association of sociocultural factors 

with evaluation initiation varied by race by including an interaction term between race 

and sociocultural factors in each fully adjusted model; Wald tests were used to test 

the significance of each interaction term. Additionally, multivariable models were used 

to assess associations between race and sociocultural factors, using stepwise adjustment 

for demographic, clinical, and socioeconomic characteristics. Hosmer-Lemeshow statistics 

were computed for fully adjusted models to assess goodness of fit. We considered all 

2-tailed P < .05 as statistically significant. Data cleaning and analyses were conducted with 

SurveyMonkey®, Microsoft Excel, and SAS® version 9.4 (Cary, NC). This study protocol 

was approved by Emory University’s Institutional Review Board (IRB) (IRB00079596) and 

Piedmont Healthcare IRB (IRB1049200-1), with a reliance agreement executed by Augusta 

Medical Center under Emory IRB.
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2.8 | Sensitivity analyses

Multiple imputation methods were utilized for 111 observations with missing covariate data; 

we report adjusted odds ratios (ORs) with 95% confidence intervals (CIs) from models using 

imputed values from the SAS procedure PROC MI.38 To assess differences in associations 

attributable to missing data, we compared ORs and 95% CIs for the associations between 

sociocultural factors and transplant evaluation initiation between multiple imputation 

analysis and complete-case analysis. Additionally, we compared select sociodemographic 

and clinical characteristics of our respondent patient population to a cohort of 2012-2016 

incident ESRD patients in the state of Georgia using United States Renal Data System data 

to assess generalizability.20

3 | RESULTS

3.1 | Study population

After applying inclusion and exclusion criteria, a total of 3583 patients were called to 

participate in the telephone survey. Following additional screening criteria, we consented 

596 patients to complete the survey (304 attendees; 292 absentees) (Figure 1). Among 

these patients, 37 (6.2%) were missing race and ethnicity information after backfilling using 

EMR data. Furthermore, 10 patients (1.7%) were of Hispanic ethnicity, 16 patients (2.7%) 

identified as being multiracial, and 5 patients (0.8%) identified as a race other than black or 

white and thus were excluded, resulting in a final study population of 528 patients of black 

or white race.

Among our study population, patients who initiated evaluation exhibited greater educational 

attainment compared to those who did not initiate evaluation (P < .01) (Table 2). 

Additionally, patients who initiated evaluation were more likely married or in a domestic 

partnership (47.4% vs 35.6%) and were less likely to reside in a high poverty neighborhood 

(29.8% vs 38.3%) compared to patients who did not initiate evaluation. Notably, the 

proportion of patients exhibiting high transplant knowledge was nearly twice as high among 

patients initiating evaluation compared to those who did not initiate evaluation (29.4% vs 

16.0%). While attendees and absentees did not differ in the degree to which they perceive 

their health as excellent, very good, or good, patients initiating evaluation exhibited lower 

levels of comorbidity burden compared to those not initiating evaluation (P < .01).

3.2 | Racial differences in sociocultural factors

The proportion of black patients initiating evaluation was slightly less than that of 

whites (49.6% vs 57.9%) (Tables 3 and S1). However, a greater proportion of blacks 

exhibited high levels of medical mistrust (40.0% vs 26.4%) and perceived racism (55.5% 

vs 18.2% compared to whites. Blacks were also more likely to report experiencing 

discrimination in healthcare settings (29.0% vs 15.7%), and were more likely to agree 

with the statements “Mistakes are common in healthcare organizations” (63.3% vs 44.2%) 

and “Racial discrimination in a doctor’s office is common” (35.1% vs 6.7%) compared to 

whites (Figure 2). Black patients were more likely to report having a racially discordant 

relationship with their nephrologist (82.8% vs 52.9%) and with their primary transplant 

educator (70.5% vs 54.5%). After adjustment for demographic, clinical, and socioeconomic 
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characteristics, racial differences in experienced discrimination, patient-nephrologist race 

discordance, patient-transplant educator, and perceived racism remained (Table S2).

3.3 | Associations between sociocultural factors and evaluation initiation

After adjusting for demographic and clinical characteristics, high levels of medical mistrust 

(OR: 0.59; 95% CI: 0.38, 0.92), perceived racism (OR: 0.63; 95% CI: 0.43, 0.93), and 

experiencing discrimination in healthcare (OR: 0.65, 95% CI: 0.43, 0.98) were significantly 

associated with a lower likelihood of initiating evaluation (Tables 4 and S4). Notably, 

after additional adjustment for socioeconomic characteristics, medical mistrust, perceived 

racism, and experiencing discrimination remained significantly associated with evaluation 

initiation. In fully adjusted analyses, racially discordant patient-nephrologist relationships 

and racially discordant patient-transplant educator relationships were not statistically 

significantly associated with evaluation initiation.

In exploratory fully adjusted analyses, we found the association between medical mistrust 

and evaluation initiation was not significantly modified by race (P for interaction = .65) 

(Table S3). Similarly, we did not find a statistically significant interaction by race for the 

association between perceived racism and evaluation initiation (P for interaction = .20).

3.4 | Sensitivity analyses

A total of 111 survey responses (21.0%) were missing for 1 or more covariates. In 

examining differences in associations between sociocultural factors and evaluation initiation 

using a complete case analysis versus multiple imputation, experienced discrimination was 

significantly associated with evaluation initiation using complete case analysis (OR: 0.57; 

95% CI: 0.35, 0.94), while this association was not statistically significant using multiple 

imputation (OR: 0.69; 95% CI: 0.45, 1.06) (complete case analysis not shown). However, 

the relative magnitudes and directions of the association were approximately the same. The 

direction, magnitude, and statistical significance of all other examined associations were not 

meaningfully different.

When comparing survey respondents to 2012-2016 incident ESRD patients in the state 

of Georgia, we found that survey respondents exhibited a higher proportion of black, non-

Hispanic patients (77.1% vs 57.2%), were younger (mean: 55.5 [SD: 12.8] years vs 60.4 

[SD: 15.1] years, P < .01), less likely privately insured (12.3% vs 20.6%), and less likely 

employed (11.7% vs 40.4%) compared to the general incident ESRD population in Georgia 

(Table S5). We also observed that survey respondents were less likely to reside in a rural 

area (14.8% vs 21.8%, P < .01). We did not observe statistically significant differences in the 

proportion of female patients, proportion of patients residing in high poverty neighborhoods, 

or the distance between residential zip code and nearest transplant center between cohorts.

4 | DISCUSSION

In this study examining ESRD patients referred for kidney transplantation at 3 transplant 

centers in Georgia, medical mistrust, patient-perceived racism in healthcare settings, and 

experienced discrimination in healthcare were significantly associated with not initiating the 

kidney transplant evaluation. These associations persisted despite adjustment for clinical 
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and socioeconomic characteristics, suggesting that these sociocultural factors serve as 

significant independent barriers in access to kidney transplantation. Furthermore, these 

results suggest that racism and its underlying sociocultural correlates, rather than race alone, 

play critical roles in perpetuating disparities in transplant access. Importantly, we did not 

find a significant racial disparity in evaluation initiation within our study population, nor 

did we observe significant differences in associations between sociocultural factors and 

evaluation initiation by race, reflecting the limited nature of using race alone to measure 

underlying sociocultural barriers to transplant access.15

Arriola et al22,39 describe a conceptual framework for examining the influence of these 

sociocultural factors, manifesting at multiple levels within the transplant care system, in 

producing disparities in transplant access. Among minority ESRD patients, internalized 

racism may foster negative attitudes regarding worthiness for a transplant, dissuading them 

from initiating evaluation once referred. Patient uncertainties are theorized to be directed by 

mistrust of healthcare organizations, fostered by a history of discriminatory treatment and 

inferior medical care, and have been shown in mixed methods analyses to be associated 

with lower attitudinal willingness to pursue transplantation.16,22 Recent theoretical models 

examining the effects of racism on health-seeking behaviors have identified the mediating 

role of medical mistrust in contributing to lower treatment adherence, healthcare utilization, 

and satisfaction with care.26,40 This distrust of healthcare institutions may also contribute 

to fear of transplantation among ESRD patients.41,42 Furthermore, interpersonal processes, 

including professional contacts with ESRD care providers, may also host opportunities for 

personally mediated racism. This form of racism may manifest in unconscious biases by 

providers, such as differential views of the benefits of transplantation among minorities or 

assumptions regarding medication adherence of minorities posttransplant.22 These provider 

biases may partially account for racial disparities in early access to transplantation, and 

could result in discriminatory provision of resources aimed to increase likelihood of 

evaluation initiation.10,22,24,43

Provider-level factors and behaviors are cited as effective targets for reducing sociocultural 

barriers to transplantation.44 On the provider level, recommended solutions to minimize 

personally mediated racism include acknowledgment of the cultural consciousness of 

society and participation in interventions that address implicit biases in provision of 

medical care.40,45 Staff education regarding disparities in transplant access is recommended, 

especially given recent findings that less than a fifth of ESRD providers are aware 

of racial disparities in transplant waitlisting among low waitlisting dialysis facilities.46 

Furthermore, disparities in provision of transplant education to patients by staff indicate a 

need for more robust tracking of educational practices within dialysis facilities.47 Although 

numerous effective transplant educational materials are available, these materials may not 

adequately consider the historical medical abuses, racial inequalities, and mistrust that 

may exacerbate insecurities about transplantation.18,22,24 Administering robust culturally 

sensitive educational materials around these insecurities has proven successful in mitigating 

disparities in transplant access; for example, a culturally targeted education program to 

improve knowledge and awareness of living donation among black families increased access 

to living donor transplantation among black ESRD patients.48 Early delivery of educational 
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materials, such as through use of satellite clinics and community outreach, can also foster 

increased trust in transplant providers and the medical system.

Disparities in healthcare access and outcomes can be significantly improved by promoting 

shared medical decision making between patients and providers.49 ESRD and transplant 

providers (who are more likely white, male, and of higher economic status) hold significant 

societal and health system–level power over their patients. These providers serve as 

gatekeepers to kidney transplantation (via referral, determining transplant candidacy, and 

organ allocation), and hold valuable “insider” knowledge of the way the transplant care 

system is organized.50 Shared decision making between ESRD patients and transplant 

providers recognizes and redistributes these contextual power dynamics to promote shared 

autonomy of medical care.51 For example, shared decision making tools for comparing 

ESRD treatment options have proven effective in improving transplant knowledge among 

minorities.31 Culturally sensitive patient navigation is another form of shared decision 

making that may also enhance transplant access among minorities, facilitating patient trust 

in transplant providers.52,53 Peer mentoring programs have also been cited as effective 

strategies to promote trust and patient autonomy in ESRD treatment decision making and 

could promote trust and health-promoting behaviors among ESRD patients by reducing 

misconceptions and fear.54,55

Several solutions exist to address institutional racism or cultural discrimination that may 

exist at the dialysis facility, transplant center, and national policy levels.22 For example, 

the Centers for Medicare & Medicaid Services Statement of Work for ESRD Networks 

includes a focus on transplant access and disparities reduction.56 In the Southeastern region 

of the United States, findings suggest that participation in these quality improvement 

activities significantly reduces facility-level racial disparities in access to referral and 

evaluation initiation.24 Similarly, developing and implementing novel quality metrics 

that measure equity in access to transplant could also reduce disparities attributable to 

institutionalized racism and discrimination. This strategy could include a mandate to 

report facility-level referral rates by race and other sociocultural factors, as well as more 

widespread screening of these underlying sociocultural constructs (in addition to broader 

social determinants of health) during the referral and evaluation processes.56-58 Furthermore, 

fostering better communication between dialysis and transplant center staff may promote 

continuity of patient-centered care. Increasing representation and diversity among healthcare 

providers and leadership can potentially ameliorate downstream deleterious effects on 

patient-provider communication due to racial or cultural discordance, especially given 

the existing predominance of white membership among policy-driving national transplant 

organizations.50 An important next step in mitigating disparities in transplant access due 

to racial and sociocultural bias is to expand research on the role of unconscious bias in 

both dialysis and transplant settings, which requires the cooperation and willingness of both 

institutions.22 Importantly, underlying sociocultural factors are likely to exist among patients 

prior to receipt of ESRD care; thus, broader efforts are needed to prevent these barriers 

from occurring within the US healthcare system, including early training of healthcare 

professionals to recognize and address implicit bias in medical care.45
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We acknowledge several limitations to this study. First, because patients self-reported data 

and were recruited for our study up to 4 years after their most recent referral date, recall 

bias is possible. However, we attempted to mitigate this bias by recruitment of patients by 

their most recent referral date. Second, there are complexities in the history of appointment 

attendance that complicate the distinguishing of an “attendee” versus “absentee.” For 

example, a patient may not initiate evaluation following their most recent referral date 

but may have a history of initiating evaluation after prior referrals. Although our exclusion 

criteria attempted to mitigate this potential misclassification bias, residual misclassification 

may remain. Third, due to lack of national data on referral and evaluation initiation, survey 

data collection was limited to the 3 transplant centers in Georgia; thus, results may not 

be generalizable to other states. However, given persistent racial disparities in transplant 

access in the Southeast, we hypothesize that these sociocultural barriers may be prevalent 

in other regions with low transplant access.5-7 Fourth, the validity of our developed 2-item 

transplant knowledge instrument was not evaluated at the time of survey administration; 

however, items were similar to recently published validated transplant knowledge scales.59 

Fifth, selection bias is possible due to convenience sampling of survey participants and 

the relatively low survey response rate; we did find that respondents were more minority, 

younger, less employed, and less rurally located than the general incident ESRD population 

in Georgia, but external validity may be limited. Finally, due to the nature of our study 

design, analyses may have been underpowered. Particularly, due to the large proportion 

of black patients in our data (77.1%), we had limited power to examine a racial disparity 

in evaluation initiation and whether the effects we observed between each sociocultural 

factor and evaluation initiation varied by race. However, this is the largest study to examine 

sociocultural barriers to transplant access among ESRD patients, reflecting the difficulty in 

obtaining psychosocial data for this population.

To our knowledge, this is the first study to identify sociocultural factors that may 

disproportionately affect access to transplant steps prior to evaluation completion. The 

results of this study, which found medical mistrust and perceived racism in healthcare 

settings were significantly associated with not initiating transplant evaluation, are consistent 

with models examining these sociocultural factors outside of the renal care system.26,27,40,60 

This is the largest study to date examining sociocultural barriers to accessing pretransplant 

steps that includes all transplant centers in an entire state. Our study highlighted 

sociocultural barriers that may be prevalent among ESRD patients residing in the 

Southeastern United States, a region with a high concentration of black ESRD patients 

but historically low rates of kidney transplantation. This study provides evidence that racism 

and its correlates, as opposed to race alone, drives disparities in kidney transplant access. 

This suggests that measuring and addressing racial disparities alone may not be sufficient 

to address underlying sociocultural barriers in transplant access and that a more systemic, 

multilevel and multifactorial approach to addressing the longstanding sociocultural barriers 

to transplant access is needed.

5 | CONCLUSION

Medical mistrust, patient-perceived racism, and experienced discrimination in healthcare 

settings are significantly associated with reduced access to kidney transplant evaluation 
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among ESRD patients. These disparities occur independently of socioeconomic and clinical 

characteristics and in spite of a lack of racial disparity in evaluation initiation, suggesting 

that race may be a poor proxy for these underlying sociocultural factors. These underlying 

sociocultural factors should be considered in place of race in assessing disparities in 

transplant access and outcomes. Future interventions aimed to reduce disparities in access to 

transplantation should consider the accumulation of internalized racism and discrimination 

across the life course and at early transplant steps in order to improve equity in kidney 

transplantation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

This work was supported by the National Institute on Minority Health and Health Disparities grant U01MD010611. 
We would like to thank the Southeastern Kidney Transplant Coalition for guiding this work, Ayanna Carpenter, 
Doris Cikopana, Madeline Kupor, and Bianca Olivieri for assisting in data collection, and Kieran Maroney for 
reviewing this manuscript. Portions of the data reported here have been supplied by the United States Renal Data 
System (USRDS). The interpretation and reporting of these data are the responsibility of the author(s) and in no 
way should be seen as an official policy or interpretation of the US government.

Funding information

National Institute of Minority Health and Health Disparities, Grant/Award Number: U01MD010611

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the corresponding author 

upon reasonable request.

Abbreviations:

CI confidence interval

EMR electronic medical record

ESRD end-stage renal disease

IRB Institutional Review Board

MMI Medical Mistrust Index

OR odds ratio

ZCTA zip-code tabulation area

REFERENCES

1. Boulware LE, Cooper LA, Ratner LE, LaVeist TA, Powe NR. Race and trust in the health care 
system. Public Health Rep. 2003;118(4):358–365. [PubMed: 12815085] 

2. Tonelli M, Wiebe N, Knoll G, et al. Systematic review: kidney transplantation compared with 
dialysis in clinically relevant outcomes. Am J Transplant. 2011;11(10):2093–2109. [PubMed: 
21883901] 

Hamoda et al. Page 11

Am J Transplant. Author manuscript; available in PMC 2023 May 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Zhang X, Melanson TA, Plantinga LC, et al. Racial/ethnic disparities in waitlisting for deceased 
donor kidney transplantation 1 year after implementation of the new national kidney allocation 
system. Am J Transplant. 2018;18(8):1936–1946. [PubMed: 29603644] 

4. Purnell TS, Luo X, Cooper LA, et al. Association of race and ethnicity with live donor kidney 
transplantation in the united states from 1995 to 2014. JAMA. 2018;319(1):49–61. [PubMed: 
29297077] 

5. Plantinga L, Pastan S, Kramer M, McClellan A, Krisher J, Patzer RE. Association of U.S. Dialysis 
facility neighborhood characteristics with facility-level kidney transplantation. Am J Nephrol. 
2014;40(2):164–173. [PubMed: 25196018] 

6. Patzer RE, Perryman JP, Schrager JD, et al. The role of race and poverty on steps to kidney 
transplantation in the Southeastern United States. Am J Transplant. 2012;12(2):358–368. [PubMed: 
22233181] 

7. Patzer RE, Plantinga LC, Paul S, et al. Variation in dialysis facility referral for kidney 
transplantation among patients with end-stage renal disease in georgia. JAMA. 2015;314(6):582–
594. [PubMed: 26262796] 

8. Schold JD, Gregg JA, Harman JS, Hall AG, Patton PR, MeierKriesche HU. Barriers to evaluation 
and wait listing for kidney transplantation. Clin J Am Soc Nephrol. 2011;6(7):1760–1767. 
[PubMed: 21597030] 

9. Epstein AM, Ayanian JZ, Keogh JH, et al. Racial disparities in access to renal transplantation–
clinically appropriate or due to underuse or overuse? N Engl J Med. 2000;343(21):1537–1544. 
[PubMed: 11087884] 

10. Ayanian JZ, Cleary PD, Keogh JH, Noonan SJ, David-Kasdan JA, Epstein AM. Physicians’ beliefs 
about racial differences in referral for renal transplantation. Am J Kidney Dis. 2004;43(2):350–
357. [PubMed: 14750101] 

11. Witzig R. The medicalization of race: scientific legitimization of a flawed social construct. Ann 
Intern Med. 1996;125(8):675–679. [PubMed: 8849153] 

12. LaVeist TA. Beyond dummy variables and sample selection: what health services researchers ought 
to know about race as a variable. Health Serv Res. 1994;29(1):1–16. [PubMed: 8163376] 

13. Eneanya ND, Yang W, Reese PP. Reconsidering the consequences of using race to estimate kidney 
function. JAMA. 2019. 10.1001/jama.2019.5774.

14. Heintzman J, Marino M. Race and ethnicity data in research. JAMA. 2019;321(12):1217–1218. 
[PubMed: 30912826] 

15. Comstock RD, Castillo EM, Lindsay SP. Four-year review of the use of race and ethnicity 
in epidemiologic and public health research. Am J Epidemiol. 2004;159(6):611–619. [PubMed: 
15003966] 

16. Klassen AC, Hall AG, Saksvig B, Curbow B, Klassen DK. Relationship between patients’ 
perceptions of disadvantage and discrimination and listing for kidney transplantation. Am J Public 
Health. 2002;92(5):811–817. [PubMed: 11988452] 

17. Myaskovsky L, Almario Doebler D, Posluszny DM, et al. Perceived discrimination predicts 
longer time to be accepted for kidney transplant. Transplantation. 2012;93(4):423–429. [PubMed: 
22228417] 

18. Wachterman MW, McCarthy EP, Marcantonio ER, Ersek M. Mistrust, misperceptions, and 
miscommunication: a qualitative study of preferences about kidney transplantation among African 
Americans. Transpl Proc. 2015;47(2):240–246.

19. Gordon EJ. Patients’ decisions for treatment of end-stage renal disease and their implications for 
access to transplantation. Soc Sci Med. 2001;53(8):971–987. [PubMed: 11556779] 

20. Saran RRB, Robinson B, Abbot KC, et al. US renal data system 2017 annual data report: 
epidemiology of kidney disease in the United States. Am J Kidney Dis. 2017;69(3):S1–S688.

21. Hart A, Smith JM, Skeans MA, et al. OPTN/SRTR 2016 annual data report: kidney. Am J 
Transplant. 2018;18 suppl 1(S1):18-113.

22. Arriola KJ. Race, racism, and access to renal transplantation among African Americans. J Health 
Care Poor Underserved. 2017;28(1):30–45. [PubMed: 28238984] 

23. LaVeist TA, Nuru-Jeter A, Jones KE. The association of doctor-patient race concordance with 
health services utilization. J Public Health Policy. 2003;24(3–4):312–323. [PubMed: 15015865] 

Hamoda et al. Page 12

Am J Transplant. Author manuscript; available in PMC 2023 May 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



24. Patzer RE, Paul S, Plantinga L, et al. A randomized trial to reduce disparities in referral for 
transplant evaluation. J Am Soc Nephrol. 2017;28(3):935–942. [PubMed: 27738125] 

25. Browne T, Amamoo A, Patzer RE, et al. Everybody needs a cheerleader to get a kidney 
transplant: a qualitative study of the patient barriers and facilitators to kidney transplantation in the 
Southeastern United States. BMC Nephrol. 2016;17(1):108. [PubMed: 27476111] 

26. LaVeist TA, Isaac LA, Williams KP. Mistrust of health care organizations is associated with 
underutilization of health services. Health Serv Res. 2009;44(6):2093–2105. [PubMed: 19732170] 

27. LaVeist TA, Nickerson KJ, Bowie JV. Attitudes about racism, medical mistrust, and satisfaction 
with care among African American and white cardiac patients. Med Care Res Rev. 2000;57(suppl 
1):146–161. [PubMed: 11092161] 

28. Taylor HA Jr, Wilson JG, Jones DW, et al. Toward resolution of cardiovascular health disparities 
in African Americans: design and methods of the Jackson Heart Study. Ethn Dis. 2005;15(4 suppl 
6):S6-4-17.

29. Jungers P, Massy ZA, Nguyen-Khoa T, et al. Longer duration of predialysis nephrological care 
is associated with improved long-term survival of dialysis patients. Nephrol Dial Transplant. 
2001;16(12):2357–2364. [PubMed: 11733627] 

30. Jassal SV, Schaubel DE, Fenton SS. Baseline comorbidity in kidney transplant recipients: a 
comparison of comorbidity indices. Am J Kidney Dis. 2005;46(1):136–142. [PubMed: 15983967] 

31. Patzer RE, McPherson L, Basu M, et al. Effect of the iChoose Kidney decision aid in improving 
knowledge about treatment options among transplant candidates: a randomized controlled trial. 
Am J Transplant. 2018;18:1954–1965. [PubMed: 29446209] 

32. Yan T, Curtin R, Jans M. Trends in income nonresponse over two decades. J Off Stat. 
2010;26(1):145–164.

33. Cromartie J. Rural-urban commuting area codes. In: Service USDoAER, ed 2010.

34. Plantinga LC, Kim M, Goetz M, Kleinbaum DG, McClellan W, Patzer RE. Pre-end-stage renal 
disease care not associated with dialysis facility neighborhood poverty in the United States. Am J 
Nephrol. 2014;39(1):50–58. [PubMed: 24434854] 

35. Hemmelgarn BR, Manns BJ, Quan H, Ghali WA. Adapting the charlson comorbidity index for use 
in patients with ESRD. Am J Kidney Dis. 2003;42(1):125–132. [PubMed: 12830464] 

36. Davis C, Hyde J, Bangdiwala S, Nelson J. An example of dependencies among variables in a 
conditional logistic regression. Mod Stat Methods Chronic Dis Epidemiol. 1986;140:147.

37. Greenland S, Pearl J, Robins JM. Causal diagrams for epidemiologic research. Epidemiology 
(Cambridge, Mass). 1999;10(1):37–48. [PubMed: 9888278] 

38. Sterne JA, White IR, Carlin JB, et al. Multiple imputation for missing data in epidemiological and 
clinical research: potential and pitfalls. BMJ (Clinical research ed). 2009;338:b2393.

39. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on health promotion 
programs. Health Educ Q. 1988;15(4):351–377. [PubMed: 3068205] 

40. Benkert R, Peters RM, Clark R, Keves-Foster K. Effects of perceived racism, cultural mistrust and 
trust in providers on satisfaction with care. J Natl Med Assoc. 2006;98(9):1532–1540. [PubMed: 
17019925] 

41. Ayanian JZ, Cleary PD, Weissman JS, Epstein AM. The effect of patients’ preferences on racial 
differences in access to renal transplantation. N Engl J Med. 1999;341(22):1661–1669. [PubMed: 
10572155] 

42. Brandon DT, Isaac LA, LaVeist TA. The legacy of Tuskegee and trust in medical care: is Tuskegee 
responsible for race differences in mistrust of medical care? J Natl Med Assoc. 2005;97(7):951–
956. [PubMed: 16080664] 

43. Gordon EJ, Sehgal AR. Patient-nephrologist discussions about kidney transplantation as a 
treatment option. Adv Ren Replace Ther. 2000;7(2):177–183. [PubMed: 10782736] 

44. Harding K, Mersha TB, Pham PT, et al. Health disparities in kidney transplantation for African 
Americans. Am J Nephrol. 2017;46(2):165–175. [PubMed: 28787713] 

45. Stone J, Moskowitz GB. Non-conscious bias in medical decision making: what can be done to 
reduce it? Med Educ. 2011;45(8):768–776. [PubMed: 21752073] 

Hamoda et al. Page 13

Am J Transplant. Author manuscript; available in PMC 2023 May 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



46. Kim JJ, Basu M, Plantinga L, et al. Awareness of racial disparities in kidney transplantation among 
health care providers in dialysis facilities. Clin J Am Soc Nephrol. 2018;13(5):772. [PubMed: 
29650714] 

47. Balhara KS, Kucirka LM, Jaar BG, Segev DL. Disparities in provision of transplant education by 
profit status of the dialysis center. Am J Transplant. 2012;12(11):3104–3110. [PubMed: 22883444] 

48. Arriola KR, Powell CL, Thompson NJ, Perryman JP, Basu M. Living donor transplant education 
for African American patients with endstage renal disease. Prog Transplant. 2014;24(4):362–370. 
[PubMed: 25488560] 

49. King JS, Eckman MH, Moulton BW. The potential of shared decision making to reduce health 
disparities. J Law Med Ethics. 2011;39(s1):30–33. [PubMed: 21309892] 

50. Florence LS, Feng S, Foster CE 3rd, et al. Academic careers and lifestyle characteristics of 171 
transplant surgeons in the ASTS. Am J Transplant. 2011;11(2):261–271. [PubMed: 21219568] 

51. Gordon EJ, Butt Z, Jensen SE, et al. Opportunities for shared decision making in kidney 
transplantation. Am J Transplant. 2013;13(5):1149–1158. [PubMed: 23489435] 

52. Basu M, Petgrave-Nelson L, Smith KD, et al. Transplant center patient navigator and access 
to transplantation among high-risk population: a randomized, controlled trial. Clin J Am Soc 
Nephrol. 2018;13(4):620–627. [PubMed: 29581107] 

53. Natale-Pereira A, Enard KR, Nevarez L, Jones LA. The role of patient navigators in eliminating 
health disparities. Cancer. 2011;117(15):3541–3550.

54. Perry E, Swartz J, Brown S, Smith D, Kelly G, Swartz R. Peer mentoring: a culturally 
sensitive approach to end-of-life planning for long-term dialysis patients. Am J Kidney Dis. 
2005;46(1):111–119. [PubMed: 15983964] 

55. Long JA, Jahnle EC, Richardson DM, Loewenstein G, Volpp KG. Peer mentoring and financial 
incentives to improve glucose control in African American veterans: a randomized trial. Ann 
Intern Med. 2012;156(6):416–424. [PubMed: 22431674] 

56. Gander JC, Plantinga L, Zhang R, Mohan S, Pastan SO, Patzer RE. United States dialysis 
facilities with a racial disparity in kidney transplant waitlisting. Kidney Int Rep. 2017;2(5):963–
968. [PubMed: 29270504] 

57. Paul S, Plantinga LC, Pastan SO, Gander JC, Mohan S, Patzer RE. Standardized transplantation 
referral ratio to assess performance of transplant referral among dialysis facilities. Clin J Am Soc 
Nephrol. 2018;13(2):282–289. [PubMed: 29371341] 

58. Patzer RE. Quality metrics in transplantation – a new emphasis on transplant access. Am J 
Transplant. 2018;18(6):1301–1302. [PubMed: 29633579] 

59. Peipert JD, Hays RD, Kawakita S, Beaumont JL, Waterman AD. Measurement characteristics 
of the knowledge assessment of renal transplantation. Transplantation. 2019;103(3):565–572. 
[PubMed: 29965952] 

60. Moore AD, Hamilton JB, Knafl GJ, et al. The influence of mistrust, racism, religious participation, 
and access to care on patient satisfaction for African American men: the North Carolina-Louisiana 
Prostate Cancer Project. J Natl Med Assoc. 2013;105(1):59–68. [PubMed: 23862297] 

Hamoda et al. Page 14

Am J Transplant. Author manuscript; available in PMC 2023 May 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 1. 
Enrollment flow chart for telephone survey administration among all unique GA adult 

ESRD referred patients, 2014-2016. Exclusion criteria included the following: multiorgan 

candidates, referrals for secondary kidney transplantation, hospitalization or significant 

morbidity at time of scheduled evaluation, administrative error, having a scheduled 

evaluation at time of survey, documented evaluations, waitlisting, or transplant receipt before 

2014. Inclusion criteria included English proficiency and lack of severe cognitive or hearing 

impairments. Consent and complete rates are calculated using total patients called and total 
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patients consented as denominators of interest, respectively. ESRD, end-stage renal disease; 

GA, Georgia
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FIGURE 2. 
Percent agreement to individual (A), Medical Mistrust Index, and (B) Racism Index items 

among adult ESRD patients referred for transplant evaluation to a GA transplant center in 

2014-2016, overall and by race (n = 528). Via χ2 test of 2 proportions. *Indicates P < .05, 

***indicates P < .01. ESRD, end-stage renal disease; GA, Georgia
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