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Abstract

Background—Minority groups are affected by significant disparities in kidney transplantation 

(KT) in Veterans Affairs (VA) and non-VA transplant centers. But, prior VA studies have been 

limited to retrospective, secondary database analyses that focused on multiple stages of the KT 

process simultaneously. Our goal was to determine whether disparities during the evaluation 

period for KT exist in the VA as has been found in non-VA settings.

Methods—We conducted a multi-center longitudinal cohort study of 602 patients undergoing 

initial evaluation for KT at 4 National VA KT Centers. Participants completed a telephone 

interview to determine whether, after controlling for medical factors, differences in time to 

acceptance for transplant were explained by patients' demographic, cultural, psychosocial, or 

transplant knowledge factors.

Results—There were no significant racial disparities in the time to acceptance for KT [Log-Rank 

χ2 =1.04; p=0.594]. Younger age (HR 0.98; 95% CI 0.97–0.99), fewer comorbidities (HR 0.89; 

95% CI 0.84–0.95), being married (HR 0.81; 95% CI 0.66–0.99), having private and public 

insurance (HR 1.29; 95% CI 1.03–1.51), and moderate or greater levels of depression (HR 1.87; 

95% CI 1.03–3.29) predicted a shorter time to acceptance. The influence of preference for type of 

KT (deceased or living donor) and transplant center location on days to acceptance varied over 

time.

Conclusions—Our results indicate that the VA National Transplant System did not exhibit the 

racial disparities in evaluation for KT as have been found in non-VA transplant centers.

Introduction

With an incidence of 357 cases per million population each year,1 End-Stage Kidney 

Disease (ESKD) results in significant morbidity and mortality in the United States. It 

disproportionately affects racial/ethnic minority populations, with an incidence rate of 3.4 

and 1.5 times greater in the African-American (AA) and Hispanic populations, respectively, 
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compared to nonHispanic Whites.1 However, minority populations are substantially less 

likely to undergo kidney transplantation (KT), the optimal treatment for ESKD.2,3 Prior 

research in Veterans and nonVeterans demonstrated that AA and other minority (OM) 

groups experience longer time periods between dialysis initiation and waitlisting for KT4,5 

and longer time to complete the medical evaluation for KT6,7 among other disparities in 

KT.2,3,8–10 These disparities persist despite controlling for medical factors such as the 

etiology of ESKD, comorbidities, and dialysis type/duration.7,11,12 These findings suggest 

that nonmedical factors, such as demographics,13,14 culturally related factors,15,16 transplant 

education,17–19 and psychosocial characteristics20,21 may contribute to disparities.

The existing literature examining the influence of nonmedical factors on disparities has 

limitations. The majority of studies are retrospective, which limits their ability to assess 

whether nonmedical factors predict (rather than are simply associated with) the identified 

racial disparities. Many of these studies focus on assessing the influence of 1 or a few 

nonmedical factors (eg health literacy22, geographic factors14) on transplantation, rather than 

concurrently assessing several factors. Examining several factors simultaneously allows the 

testing of multiple hypotheses, while controlling for the influence of the other assessed 

factors.

Data regarding the impact that nonmedical factors have on racial disparities experienced by 

patients served by the United States (US) Department of Veterans Affairs (VA) are limited to 

just 2 studies.3,9 Both utilized data from the US Renal Data System database, which contains 

only limited information on nonmedical factors. Because these studies assessed disparities 

across multiple stages of the KT process simultaneously (ie referral, evaluation, waitlisting), 

they have a limited ability to identify the processes which contribute most to the observed 

disparities. Determining the underlying factors which predict disparities at a specific stage is 

crucial to inform potential interventions to address those disparities. We hypothesized that 

the transplant evaluation stage is particularly important because the target population 

consists of patients who have overcome barriers to transplantation investigated by others (eg, 

specialty care, referral for transplant), yet disparities persist.

Thus, the focus of our study was to examine VA patients of diverse racial/ethnic 

backgrounds with ESKD who were undergoing the evaluation process for KT. Specifically, 

we examined whether VA ESKD patients undergoing KT evaluation varied: (1) across 

demographic characteristics, culturally-related factors, psychosocial characteristics, and 

transplant knowledge; and, (2) in the likelihood of acceptance for KT when controlling for 

medical and nonmedical factors.

Materials and Methods

Study Design

This multi-center longitudinal study was approved by the IRB at all participating VA KT 

Centers. Participants completed a semi-structured telephone interview 1 – 3 weeks after their 

first transplant clinic appointment (Time 1). The ~70 minute interview comprised questions 

derived from existing valid measures.6 Time 2 data collection included medical record 
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review after participants completed the evaluation process and were accepted or rejected for 

KT.

Description of VA Transplant Evaluation Process

During the study period (2010–2014), there were 4 VA kidney transplant centers nationally. 

To obtain an initial clinic appointment at a VA KT center and be considered for a transplant, 

VA patients first must complete a battery of tests [a standardized “checklist” specified by the 

VA National Transplant Office (VANTO)] coordinated by their primary care physician or 

nephrologist at their home VA medical center. The referring physician collects and submits 

this material to VANTO, who selects a transplant center for the patient based on geographic 

proximity. Then, a transplant physician from the selected transplant center reviews the 

referral packet and determines if the patient is a candidate for further evaluation. If the 

patient is accepted for evaluation, the VA KT center contacts the patient for an initial clinic 

appointment. Although the list of tests is standardized, each VA transplant center has its own 

acceptance criteria.

Study Sample

Participants were recruited from 4 National VA KT Centers during their initial transplant 

evaluation appointment. Inclusion criteria were: (1) referral for KT; (2) no previous history 

of KT; and (3) age 18 or older. A total of 648 patients met these criteria and 617 were 

enrolled in the study (recruitment rate = 95%). Of those enrolled, 15 never completed the 

first interview, yielding a total sample of 602 (92% response rate). Recruited participants 

were evaluated for transplant between April 2010 and December 2012. Data collection 

continued until September 2014.

Interview Procedures and Measures

Study variables were assessed with standard measures administered by semi-structured 

telephone interviews and medical record review. The interviews were conducted by research 

interviewers at the University of Pittsburgh independent from any transplant service. All 

interview data were entered directly into the interview software using a computer aided 

telephone interview system. A brief outline of the measures is presented below and 

expanded detail on the predictor variables (including ranges and psychometric properties) is 

available in the Supplemental Digital Content available online (SDC 1).

Outcome Variables

Time to Acceptance for Transplant—The primary outcome variable, the time from 

evaluation at the VA KT center to the time that a patient was accepted for transplant listing, 

was determined by medical chart review.

Predictor Variables

Demographics—We assessed race, gender, age, marital status, education, income, 

insurance status, and occupation using respondents’ self-report during the first interview. 

Participants were classified as NonHispanic African-American (AA), NonHispanic White 

(WH) or other minorities (OM) for the purpose of analysis.
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Medical Factors—We assessed participants’ health history including their reason for 

seeking KT, dialysis type, and perceived burden of kidney disease by self-report. The 

network of potential living donors (LDs) available for evaluation was determined by asking 

participants to indicate how many living relatives and friends they had aged 18–70 years, the 

age range of living kidney donors.23 Actual LDs were individuals who were undergoing, had 

already undergone, or were planning to undergo evaluation for living donation to a specific 

patient. Finally, we determined participants’ Charlson Comorbidity Index (CCI) scores via 

medical record review.24,25

Culturally-Related Factors—We assessed perceived discrimination with an adapted 

version of the Perceived Discrimination in Health Care measure.26–28 We measured 

perceived racism in health care with 4 items based on the work of LaViest and 

colleagues29,30 We assessed medical mistrust with 18 items adapted from LaVeist’s medical 

mistrust index.29–31 We assessed trust in physicians using the 11 item Trust in Physician 

Scale.32 We assessed family influence with the 16-item Bardis Familism scale.33 Religious 

preference was self-reported. We assessed religious objections to LDKT using a revised 

subscale of the Organ Donation Attitude Survey.34 We have used all of these adapted 

measures in our previous work.15,35

Psychosocial Characteristics—Emotional distress was measured with the anxiety and 

depression subscales of the Brief Symptom Inventory (BSI).36 Social support was measured 

with a 12-item version of the Interpersonal Support Evaluation List (ISEL-12). Self-esteem 

was measured using the Rosenberg Self-Esteem Scale.37 Participants’ sense of mastery was 

assessed using the Sense of Mastery Scale38. Locus of control was assessed with the 

Multidimensional Health Locus of Control (MHLC) scales, Form C.39

Transplant Knowledge, Concerns, and Preference—Transplant knowledge was 

assessed with items adapted from the KT Knowledge Survey40 and the KT 

Questionnaire.18,19 Participants’ engagement in transplant learning activities was assessed 

by self-report. Participants reported the type of educational activity and the time spent on 

each activity. Transplant concerns were assessed using 30 items adapted from the KT 

Questionnaire.18,19 We assessed transplant preference by asking participants whether they 

preferred a LDKT or deceased donor (DDKT), and if they had a potential LD being 

evaluated.15

Statistical Analysis

We dichotomized some ordinal covariates (ie, education, occupation, household income, 

anxiety, depression, perceived racism) because they had small sample sizes for certain race 

groups. All variables were compared for race differences using chi-squared (or Fisher’s 

exact) tests for categorical variables and the Kruskal-Wallis test for continuous variables 

(due to nonnormal distributions). Kaplan-Meier survival curves were constructed to depict 

race/ethnicity differences in the time to acceptance for transplant, with censoring at the point 

of either rejection for transplant, death before evaluation completion, or failure to complete 

the evaluation before the end of the study. We performed a time-to-event analysis instead of 

an analysis focusing on simple completion of the evaluation (yes/no) so that we could 
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account for censoring. This approach allows us to correctly estimate risk of outcome using 

all available data. Log-rank tests were used to assess the difference between these survival 

functions.

For the Cox proportional hazards model, covariates were examined for adequacy of the 

functional form and the proportional hazards assumption. Bivariate analysis was performed 

for potential predictors; any variable associated with the outcome at p<0.10 was then 

included in a multivariable Cox proportional hazards model. This procedure ensured that 

only the variables that had the strongest association with time to acceptance for transplant 

would be included in the final model, and would limit Type 1 error. These predictors were 

assessed for multicolinearity, and no significant concerns were identified. The proportional 

hazards assumption was assessed at p<0.05 using Gray’s test for each potential 

predictor.41,42 Because some of the predictor variables violated this assumption, we used 

Gray’s Cox regression model for the multivariable analyses.

Results

Race/Ethnicity Comparisons on Demographic, Medical, Cultural and Psychosocial Factors

We found that WH in our sample were older, more likely to be married, and less likely to be 

on dialysis (thus more likely to be preemptively evaluated) than AA and OM. AA and OM 

reported more experiences of discrimination, perceived racism, medical mistrust, family 

loyalty, and religious objection to LDKT than did WH. Further, AA and OM reported a 

higher external locus of control, and lower transplant knowledge than did WH (p-value 

range ≤0.001 to <0.05; see Table 1). Although AA and OM had larger networks of potential 

living donors than WH, there were no differences in the proportion of patients with an actual 

living donor. Further, there were no differences in the degree of concern about undergoing 

KT, in the preferred type of transplant (living, deceased, no preference), or in the willingness 

to accept a volunteer living donor. Finally, AA were more willing to ask others to be a living 

donor than were WH or OM.

Race/Ethnicity Comparison of Time to Acceptance

For this analysis, 29.7% of the observations were censored. Of these, 18.1% were censored 

due to being rejected for transplant, 2.0% due to death before evaluation completion, and 

9.6% due to not completing the evaluation before the end of the study. The censored 

observations did not differ by race (27.6% AA, 32.1% WH, and 28.0% OM; (Pearson χ2 

=1.33; p=0.514). There was no significant association between reason for censoring and race 

(Fisher’s Exact Test =3.63; p=0.463).

Figure 1 shows the Kaplan-Meier survival curves for the number of days until acceptance for 

KT by race. There were no significant race differences in the time to acceptance for a KT 

[Log-Rank χ2 =1.04; p=0.594; median days (IQR): AA=133(39,421), WH=116(39,301), 

OM=99(28,465)].
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Predictors of Acceptance for a Kidney Transplant

We found that neither race nor many of the other assessed medical, cultural, and 

psychosocial factors predicted acceptance for transplant. Only younger age, less co-

morbidity, having private insurance in addition to public insurance, being married, and those 

with moderate or greater levels of depression were associated with increased likelihood of 

being accepted for transplant (all p-values <0.05; see Table 2).

We used Gray’s multivariable Cox regression model because transplant type preference and 

study site violated the proportional hazards assumption. Because site was a fixed rather than 

a random effect, dummy coding was required. Thus, we chose Site A as our reference site, 

because patients at that center had both the longest median and mean time until acceptance 

for transplant. In comparison to Site A, participants from Site D were significantly more 

likely to be accepted for transplant throughout the evaluation period. Similarly, participants 

in Site C (compared to Site A) had a higher likelihood of acceptance almost immediately at 

the outset, and this increased likelihood was sustained over time. In contrast, participants at 

Site B (relative to Site A) were had a higher likelihood of being accepted in the first 30 days 

after evaluation initiation, but this effect dissipated by 90 days. Also, we found that 

participants with no preference for LDKT or DDKT were much less likely to be accepted 

early in the evaluation period, but by 90 days after the initiation of the transplant evaluation 

this effect dissipated (see SDC Figures 1–3).

Discussion

Our study offers the most comprehensive prospective examination to date of the impact of 

medical and nonmedical factors on the kidney transplant evaluation process in ESKD 

patients served by the VA medical system. It was conducted at all VA transplant centers, 

which serve all geographic regions of the US. Thus, our results are more representative of 

the Veteran population than other studies because we assessed almost the entire population 

of patients that are evaluated for KT within the VA system.

The most critical finding of our work was that there were no significant race/ethnicity 

differences in the likelihood of acceptance for KT in VA patients. This finding is remarkable 

given the known racial/ethnic disparities in other stages of the transplantation process found 

in VA and non-VA settings,3,7,9,15 and findings from our previous work demonstrating 

disparities in a mostly non-VA population.6 Although the time duration between the 

development of ESKD and undergoing KT may be impacted by a number of medical factors, 

the time that elapses during the KT evaluation process is most under the direct control of 

transplant centers. Thus, efforts to analyze and optimize the KT evaluation process play an 

important role in allowing individual programs to reduce KT disparities. This approach is in 

contrast to broad social, cultural, economic, psychological and systemic contributors to 

disparities in other aspects of ESKD and KT care, which, while vitally important, may 

require equally sweeping solutions. Although such interventions are possible, such as the 

recent OPTN change to assign waiting time based on the initiation of dialysis rather than at 

the time of listing for KT, they are beyond the control of any individual institution to 

implement and may not address all aspects of KT disparities. The credit for dialysis waiting 
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time can only benefit those who complete the evaluation process. Thus, our approach 

contributes to this effort as well.

VA KT centers are successfully bringing ESKD patients through the evaluation process 

without race disparities at a time when non-VA transplant centers are unable to do 

so,7,15,43,44 and are doing so while achieving a median time to complete evaluation similar 

to other published rates in non-VA settings.7 This finding suggests that specific 

characteristics of the VA healthcare system or Veterans may play a role in mitigating 

disparities. VA medical care is offered free of charge to individuals who qualify, which may 

explain why we did not identify income as a predictor of acceptance for KT, in contrast to 

studies performed in other systems.4,13 The VA offers considerable support to transplant 

candidates including travel and lodging to attend the transplant center for the candidate and 

support person.45,46 Finally, unlike in non-VA settings, the process for referral and 

evaluation is standardized across VA transplant centers. Although our study was not 

designed to assess whether these specific variables affected the tendency to be accepted for 

KT, the influence of these differences in VA and non-VA settings should be examined as 

potential interventions to reduce racial disparities across the broader US health system.

It is noteworthy that a lack of race disparities was found despite numerous differences 

identified between the race/ethnicity groups, including age, marital status, study location, 

hemodialysis, experience of discrimination, perceived racism, medical mistrust, family 

loyalty, religious objections to LDKT, external locus of control, and transplant knowledge. 

These results are not surprising, as they demonstrate many of the known differences in the 

lived experience of various racial and ethnic groups within the US. It is also noteworthy that 

many of the factors we studied, when included in the multivariable analysis, had no clear 

influence on time to acceptance for KT in the VA population, despite being identified as 

predictors of KT in the broader US population.13–21 These findings may reflect differences 

in the VA population or process; or, the fact that our study is 1 of the first to examine these 

factors in aggregate, which allowed us to perform a robust analysis to avoid the pitfall of 

identifying “predictors” which are in fact collinear with other measures.

Another important finding was our identification of several predictors of time to acceptance. 

Younger candidates experienced a higher likelihood of acceptance for KT, consistent with 

prior studies.13,47 Prior research showed that older age was strongly associated with overall 

higher morbidity and mortality, and the reduced rates of acceptance and longer evaluation 

times are thought to reflect this increased morbidity.48 Patients with a higher burden of 

medical comorbidity, as assessed by the CCI, had a lower likelihood of acceptance for KT 

than those with a lower CCI. For each unit increase in the CCI, the risk of not being 

accepted for KT increased by approximately 11%. Although studies specifically examining 

the association between medical burden and the likelihood of acceptance for KT are lacking, 

there are numerous studies that demonstrate a decrease in acceptance in the presence of 

specific comorbidities included within the CCI, such as diabetes13,49 and coronary artery 

disease.47 Furthermore, the CCI predicts morbidity and mortality in the post-transplant 

setting,50,51 and denial of KT,52 which is consistent with our results. This may not be the 

only factor, however. Monson et al53 demonstrated that the rate of KT evaluation completion 

decreased precipitously as the number of required tests increased. Because the need for more 
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testing often reflects increased disease burden, it is not surprising that a patient with 

substantial comorbidities has a more complicated evaluation process with a reduced 

likelihood of acceptance for KT.

Participants with private insurance in addition to public coverage had a higher likelihood of 

acceptance for KT than those with public insurance alone. Although this finding is 

consistent with prior work by Gill et al3, the reason for this disparity is unclear. One possible 

explanation is that having private insurance allowed patients to complete some required 

testing outside the VA system, although no data on such practices were obtained during this 

study. It is also possible that the possession of private insurance is a marker for another 

demographic characteristic, such as increased employment compensation for either the 

patient or the patient’s partner, which may be independently associated with a decreased 

time to complete evaluation.

Married participants were also more likely to be accepted for KT than unmarried ones. This 

finding is consistent with prior work54–56 that showed better outcomes in married patients 

with ESKD. Prior studies of chronic illness have demonstrated that married individuals are 

more adherent to treatment regimens.57–59 Although the availability of a donor spouse may 

contribute to the disparity in transplant rates between married and un-married patients,54 we 

found no evidence that either the number of potential donors or having a specific donor 

candidate identified at the start of the evaluation process was related to acceptance for KT.

Our finding that participants with moderate or greater depression had a higher likelihood of 

acceptance for KT is particularly important given previous work demonstrating that severe 

depression is linked to poor outcomes in both the pre- and post-KT settings,20,60,61 and other 

transplant populations.62 This information suggests a need for pretransplant intervention to 

address depression to maximize outcomes posttransplant.

Patients without a preference for either DDKT or LDKT had a lower likelihood of 

acceptance for transplant early in the evaluation process, but the influence of this preference 

dissipated with time. It is possible that a lack of preference is a sign of ambivalence or a 

more passive attitude to KT. Thus, patients may be delaying the testing needed to complete 

evaluation which lowers the likelihood of rapid evaluation completion.

Finally, we note the impact that transplant center had on the likelihood of acceptance for KT 

with some centers demonstrating a greater likelihood, either throughout the evaluation 

period or during certain times in each patient’s evaluation period. Although the distribution 

by race varied across transplant centers (Table 1) the center effect did not disadvantage any 

racial/ethnic group. This finding suggests that despite unified initial VA screening criteria, 

the patients, providers, practices, and systems of individual transplant centers continue to 

have profound impact on the transplant evaluation process. Variation in transplant 

acceptance patterns has also been documented in the non-VA hospital system.63 These 

variations should be examined more closely in order to facilitate standardization of 

evaluation and acceptance practices to minimize geographic disparities in the transplant 

process, and to allow for the widespread adoption of optimized processes of transplant 

evaluation.
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Our study had limitations. Gill et al3 demonstrated racial disparities in the time it took VA 

patients to proceed from ESKD to KT, with AA patients having a rate of transplantation less 

than half that of white patients. Their finding raises the possibility that racial disparities 

continue to exist before the initiation of the KT evaluation or after waitlisting has occurred. 

By focusing exclusively on those patients who presented for evaluation at a designated VA 

KT center, we were unable to evaluate the important issues of disparities in referral for 

transplantation or the initial preevaluation performed by centralized chart review. Indeed, as 

we described in the VA referral process (see Methods) there may be referral pattern 

variability from1 patient’s home VA medical center to another’s. Further, we cannot 

definitively determine that the differences between our findings and other published reports 

are not an inherent result of the population served by the VA rather than the VA system 

itself. It is important to note that some of our patients were censored because they did not 

complete their evaluation by the end of our study. Finally, although our study investigated 

many potential predictors of the time to complete KT evaluation, there are predictors, such 

as time from ESKD diagnosis to referral, or county of residence,64,65 which we did not 

measure. Future research should examine these factors as well.

In sum, although it is heartening that we identified no racial disparities in the VA during the 

evaluation process for KT, this should not be taken as a claim that racial disparities in KT do 

not exist within the VA system. Unfortunately, these disparities have proven to be a 

pernicious problem which have persisted in the KT process in VA and non-VA settings. 

Nevertheless, the VA’s success in reducing disparities at least during the KT evaluation 

process is noteworthy, not only for the 8.76 million US Veterans it serves,66 but also as a 

case-study and potential model as to how to achieve that equality in other health systems.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AA African American

CCI Charlson Comorbidity Index

DD deceased donor

DDKT deceased donor kidney transplantation

ESKD end-stage kidney disease
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HR hazard ratio

IQR inter-quartile range

KT kidney transplant

LD living donor

LDKT living donor kidney transplantation

OM other minority

US United States VA Veterans Affairs

WH white.
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Figure 1. 
Kaplan-Meier survival curves for comparison of time to be accepted for a kidney transplant 

by race (Log-Rank χ2 =1.040; p=0.594).
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Table 2

Predictors of time to be accepted for kidney transplant

Variables Hazard Ratio (HR)1 95% Confidence
Interval1

HR min2 HR max2

Race

  NonHispanic White Ref. Ref. --- ---

  NonHispanic African-American 0.89 (0.70,1.12) --- ---

  Other Minorities 1.02 (0.79,1.33) --- ---

Age (in years)* 0.98 (0.97,0.99) --- ---

Charlson Comorbidity Index* 0.89 (0.84,0.95) --- ---

Insurance Status

  Public only Ref. Ref. --- ---

  Private only 0.99 (0.31,3.15) --- ---

  Public and Private* 1.29 (1.03,1.61) --- ---

Marital Status

  Married Ref. Ref. --- ---

  Not Married 0.81 (0.66,0.99) --- ---

Study Location*

  Site A Ref. Ref. --- ---

  Site B --- --- 0.79 2.49

  Site C --- --- 0.85 3.14

  Site D 1.39 (1.01,1.90) --- ---

Religious Objection 0.89 (0.72,1.09) --- ---

Depression (≥ moderate)* 1.87 (1.03,3.29) --- ---

Transplant Knowledge 1.02 (0.98,1.07) --- ---

Donor Preference

  Deceased Donor Ref. Ref. --- ---

  Living Donor 0.81 (0.60,1.10) --- ---

  No Preference --- --- 0.27 0.84

Notes: A hazard ratio less than 1.0 indicates decreased acceptance for kidney transplant for a given point in time. All variables included in Gray’s 
Cox multivariable regression model are included in this table.

1
Only shown for covariates which met the proportional hazards assumption.

2
Only shown for covariates which did not meet the proportional hazards assumption.

*
p<0.05

Ref. = Reference category.

Additional information (ie, plot of smoothed log(HR) function with 95% confidence bands) for the covariates not meeting the proportional hazards 
assumption is reflected in Supplementary Figures 1–3 (available online).
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