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Abstract

Introduction: While Asians and Native Hawaiian and other Pacific Islanders (NHOPIs) have 

a high prevalence of kidney disease risk factors, there are sparse data examining their end-stage 

kidney disease (ESKD) outcomes. As Hawaii has high representation of Asians and NHOPIs, we 
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compared their ESKD outcomes based on residence in the Mainland US vs. Hawaii/Pacific Islands 

(PIs).

Materials and Methods: Using United States Renal Data System data, we examined the impact 

of geographic residence in the Mainland vs. Hawaii/PIs on race—mortality associations among 

incident ESKD patients transitioning to dialysis over 1/1/2000–12/31/2016 using Cox regression. 

We examined likelihood of post-dialysis kidney transplantation using Cox models and cumulative 

incidence curves.

Results: Compared with White patients in the Mainland, Asians and NHOPIs in the Mainland 

had lower mortality: Adjusted HRs (aHRs) (95%CIs) 0.67 (0.66–0.67) and 0.72 (0.70–0.73), 

respectively. When examining Asians and NHOPIs in Hawaii/PIs, survival benefit was attenuated 

in Asians and diminished to the null in NHOPIs (ref: Mainland White patients). Cumulative 

incidence curves comparing Asian, NHOPI, and White patients showed Asians and NHOPIs in the 

Mainland had the highest likelihood of transplantation, whereas NHOPIs and Asians in Hawaii/PIs 

had the lowest likelihood.

Discussion/Conclusion: In the Mainland, Asians and NHOPIs had lower mortality vs. White 

patients, whereas in Hawaii/PIs this survival benefit was diminished in Asians and mitigated in 

NHOPIs. NHOPIs and Asians in Hawaii/PIs had less transplantation vs. those in the Mainland. 

Further research is needed to uncover factors contributing to differential ESKD outcomes among 

Asians and NHOPIs across geographic residence.

Plain Language Summary

While Asians and Native Hawaiian and other Pacific Islanders (NHOPIs) have a high burden of 

risk factors for kidney disease, there are major knowledge gaps regarding their survival and kidney 

transplantation outcomes after developing end-stage kidney disease (ESKD) and whether these 

clinical outcomes differ according to where they live. As Hawaii has high representation of Asians 

and NHOPIs, we compared their ESKD outcomes based on whether they lived in the Mainland US 

vs. Hawaii/Pacific Islands. We found that compared with White ESKD patients in the Mainland 

US, Asians and NHOPIs in the Mainland US had lower mortality risk. However, when examining 

Asians and NHOPIs in Hawaii/Pacific Islands, this survival benefit was reduced in Asians and was 

lost in NHOPIs. Further research is needed to determine the underlying causes and solutions for 

these disparities in ESKD outcomes across race/ethnicity and geographic residence.

Keywords

Asians; Native Hawaiians; Pacific Islanders; end-stage kidney disease

Introduction

In the US, Asian and Native Hawaiian and other Pacific Islander (NHOPI) populations are 

collectively the most rapidly expanding racial groups over the past two decades [1–4]. From 

2000–2015, the US Asian population nearly doubled in growth [1], and as of 2018 the 

US Census Bureau reported that there were 22.8 million Asians residing in the US [2, 4]. 

Census data also indicate that the US is home to 1.6 million NHOPIs, with Native Hawaiians 

comprising the largest subgroup (>0.6 million) [2, 4].
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Large population based studies show Asian-Americans have higher risk of kidney disease 

compared to their White counterparts [5–9]. National registry data also show that NHOPI 

registrants have the highest incidence of end-stage kidney disease (ESKD) vs. White and 

all other racial/ethnic minorities [10]. While the underpinnings of this heightened risk is not 

clear, certain Asian subgroups such as NHOPIs demonstrate higher rates of chronic kidney 

disease (CKD)-risk factors (diabetes, obesity, hypertension [8, 9, 11–14]) and barriers to 

health care access (higher uninsured rates [15, 16]). Despite their higher burden of disease, 

Asian and NHOPI patients remain among the most understudied racial/ethnic groups in 

kidney disease research [8, 9].

The state of Hawaii has the largest proportion of Asian and NHOPI residents, with 57% 

and 27% of Hawaii’s population identifying as Asian and/or multi-racial (with at least one 

part Asian) and NHOPI, respectively (as compared with 7% and 0.5% of the broader US 

population, respectively) [17]. In parallel, two of the US Pacific Island territories, Guam and 

the Northern Mariana Islands, have a high prevalence of Asian residents (~half and one-third 

of these territories’ populations, respectively [18]). Hence, the racial/ethnic diversity of 

Hawaii and the Pacific Islands enables greater study of kidney disease disparities amongst 

the Asian and NHOPI populations.

Growing evidence suggests geographic residence has an important bearing on racial/ethnic 

disparities in ESKD patients receiving dialysis [19]. To date, only one study has previously 

compared ESKD outcomes among Asian and NHOPI patients residing within Hawaii/

Pacific Islands vs. outside of this region (Northern California) [20]. However, inference 

from these findings are limited by the non-examination of Asian and NHOPI patients 

in the broader US catchment, thereby restricting generalizability. While there are a high 

density of Asian and NHOPI patients in other states [21], there has not been prior 

research specifically comparing ESKD outcomes among Asians and NHOPI’s in the 

Mainland US vs. Hawaii/Pacific Islands. To address this knowledge gap, we examined a 

well-characterized, longitudinal incident ESKD cohort from the United States Renal Data 

System (USRDS) registry in order to compare survival and kidney transplantation among 

Asian, NHOPI, and other racial groups residing in the Mainland US vs. Hawaii/Pacific 

Islands. The primary objective of this study was to determine the impact of geographic 

residence on associations of Asian and NHOPI race with ESKD outcomes among incident 

ESKD patients transitioning to dialysis.

Methods

Source Population

We conducted a historical cohort study using data from the USRDS Standard Analytic Files 

[22–24]. In this study, patients were included provided that they were age ≥18 years old at 

the time of transitioning to dialysis; had their initial dialysis treatment between the period 

of 1/1/2000–12/31/2016; and had a plausible follow-up time (i.e., did not have a nonsensical 

follow-up time value, such as the death date preceding the dialysis transition date). Patients 

were excluded if they had an outlier age value at the time of transitioning to ESKD (≥100 

years old); underwent a pre-emptive kidney transplant; and had a geographic residence 

outside of the Mainland US or Hawaii/Pacific Islands at the time of their first dialysis 
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treatment. The study was approved by the Institutional Review Board of the University of 

California Irvine.

Exposure Ascertainment

We examined the impact of geographic residence on associations of Asian and NHOPI 

race with ESKD outcomes, namely survival and kidney transplantation, among incident 

ESKD patients transitioning to dialysis. Associations between race and ESKD outcomes 

were examined in the overall cohort, as well as across geographic residence parsed as the 

Mainland US vs. Hawaii/Pacific Islands. Data on ESKD outcome events, namely all-cause 

mortality and kidney transplantation following dialysis initiation, were ascertained from the 

USRDS Patient Profile and Treatment History files.

Our primary exposure of interest was self-reported race, which was ascertained from 

the USRDS Patient Profile File [22–24] and was categorized into seven groups: Asian, 

NHOPI, White, Black, American Indian/Alaska Native, Other/Multiracial, and Unknown 

race. Geographic residence at the time of dialysis initiation was examined as an effect 

modifier of the association between race and ESKD outcomes, which was ascertained 

from the USRDS Residence File [22–24]. Patients were grouped according to geographic 

residence at the time of transition to dialysis: Mainland US, which was designated as the 49 

states that are located in the continental US and the District of Columbia, vs. Hawaii/Pacific 

Islands, with the latter including US territories available in the USRDS database (American 

Samoa, Guam, Northern Mariana Islands).

Outcome Ascertainment

Our primary outcome was all-cause mortality risk. Follow-up began the day after dialysis 

initiation and continued until the patient experienced the outcome of interest or a censoring 

event, and two different approaches were used to define censoring events. In primary 

analyses (designated as Approach A), patients were censored for kidney transplantation, 

loss to follow-up, or at the end of the study period (12/31/2016), whichever occurred first. 

In sensitivity analyses (designated as Approach B), patients were censored only for loss to 

follow-up or at the end of the study period (i.e., in contrast to Approach A, in Approach B 

patients who underwent transplantation were followed until death, loss to follow-up, or at 

the end of the study period).

Our secondary outcome was time to the first kidney transplant following dialysis initiation. 

Follow-up began the day after dialysis initiation and continued until the patient experienced 

the outcome of interest or a censoring event. Patients were censored for death, loss 

to follow-up, or at the end of the study period (12/31/2016), whichever occurred first. 

Information on mortality, transplantation events, and follow-up time following dialysis 

initiation were obtained from the USRDS Patient Profile and Treatment History files [22–

24].

Statistical Methods

Baseline characteristics across racial groups were compared using chi-square, ANOVA, and 

Kruskal-Wallis tests according to variable type. We examined the association between race 
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and all-cause mortality using Cox models. Cox models were analyzed using four levels of 

covariate adjustment:

1. Unadjusted model: Included race as the primary exposure;

2. Case-mix model: Adjusted for age, sex, initial dialysis modality, cause of ESKD, 

year of dialysis initiation, and diabetes status;

3. Expanded case-mix model: Adjusted for covariates in the case-mix model, as 

well as dialysis access type, body mass index (BMI), pre-ESKD nephrology care, 

and the following 12 comorbid conditions: hypertension, coronary artery disease 

(CAD), arrhythmia, congestive heart failure (CHF), cerebrovascular disease, 

other cardiac disease, peripheral vascular disease (PVD), alcohol dependence, 

drug dependence, tobacco use, malignancy, and chronic obstructive pulmonary 

disease (COPD);

4. Expanded case-mix + laboratory model: Adjusted for covariates in the expanded 

case-mix model, as well as serum albumin, estimated glomerular filtration rate 

(eGFR) (as a proxy of timing of dialysis initiation), hemoglobin level, and 

erythropoietin-stimulating agent (ESA) use using the most proximate values to 

the time of transitioning to dialysis (up to one-year prior to transitioning to 

dialysis).

We a priori defined the expanded case-mix adjusted model as our preferred model, which 

included core socio-demographic measures and other confounders of the race—mortality 

association, including indices of access to care (i.e., dialysis access type, pre-ESKD 

nephrology care), BMI, and comorbidity burden. Effect modification of race—mortality 

associations according to geographic residence were examined through the addition of 

two-way interaction terms with race using likelihood ratio testing. Analogous analyses were 

conducted for the association of race and the secondary outcome of kidney transplantation. 

For the outcome of kidney transplantation, we also conducted sensitivity analyses comparing 

likelihood of transplantation amongst the three largest racial groups in Hawaii/Pacific 

Islands (Asian, NHOPI, White) across geographic residence using cumulative incidence 

curves to account for all-cause mortality as a competing event.

Information on comorbidities, vascular access, BMI, pre-ESKD nephrology care, and 

laboratory data were obtained from the Center for Medicare and Medicaid Services (CMS) 

Medical Evidence Form 2728 [22–24]. There were no missing data, except for sex (0.01%), 

BMI (2.3%), serum albumin (39.2%), eGFR (14.0%), and hemoglobin (24.3%). Multiple 

imputation was implemented to address missing covariate data. Proportional hazards 

assumptions were confirmed by graphical analysis. Analyses and figures were generated 

using SAS version 9.4 (SAS Institute Inc., Cary, NC), Stata version 13.1 (Stata Corporation, 

College Station, TX), and SigmaPlot Version 12.5 (Systat Software, San Jose, CA).
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Results

Study Population

Among 1,802,826 incident ESKD patients who met eligibility criteria (Supplementary 

Figure S1), 3% (N=61,148), 1% (N=17,862), 66% (N=1,191,461), 28% (N=506,059), 1% 

(18,342), 0.4% (N=6589), and 0.08% (N=1365) of patients were of Asian, NHOPI, White, 

Black, American Indian/Alaska Native, Other/Multiracial, and Unknown race, respectively. 

In Hawaii/Pacific Islands, there was a higher prevalence of Asian (45%%) and NHOPI 

(43%) incident ESKD patients in comparison to the Mainland, where Asians and NHOPIs 

represented 3% and 0.7% of the incident ESKD population, respectively (Table 1).

Patients’ baseline characteristics across geographic residence and race are shown in Table 1. 

Compared to patients in the Mainland, those in Hawaii/Pacific Islands were younger; were 

more likely to have diabetes and less likely to have hypertension as the cause of ESKD; 

were more likely to have an AVF and less likely to have a catheter; were more likely to have 

received pre-ESKD nephrology care; were more likely to have diabetes and hypertension; 

were less likely to have malignancy, COPD, and other cardiovascular disease; had lower 

eGFRs (suggesting later dialysis initiation); and were more likely to be receiving ESA upon 

transitioning to ESKD.

Associations of Race with Mortality Risk: Mainland US vs. Hawaii/Pacific Islands

Patients contributed a total of 5,453,301 patient-years of follow-up during which time 

1,119,582 deaths occurred. The median (IQR) at-risk time was 26 (9, 53) months. In the 

overall cohort, in primary analyses using Approach A, compared to White incident ESKD 

patients, all racial groups except for those of Other/Multiracial race had lower all-cause 

mortality risk in expanded case-mix Cox models: adjusted HRs (aHRs) (95%CIs) 0.65 

(0.65–0.66), 0.74 (0.73–0.76), 0.85 (0.85–0.86), 0.86 (0.84–0.87), and 0.72 (0.65–0.79) 

for incident ESKD patients of Asian, NHOPI, Black, American Indian/Alaska Native, 

and Unknown race, respectively (Supplementary Table S1). In contrast, Other/Multiracial 

race patients had higher death risk: aHR (95%CI) 1.19 (1.16–1.23) in expanded case-mix 

analyses. These associations were robust following incremental adjustment for expanded 

case-mix+laboratory covariates (Supplementary Table S1) and in sensitivity analyses using 

Approach B that did not censor for kidney transplantation (Supplementary Table S2).

In analyses that compared race and survival across geographic residence, we observed 

a differential relationship between incident ESKD patients residing in the Mainland vs. 

Hawaii/Pacific Islands. Among patients residing in the Mainland, both Asians and NHOPIs 

had lower mortality compared to White patients: aHRs (95%CIs) 0.65 (0.64–0.66) and 0.69 

(0.67–0.70), respectively, in expanded case-mix analyses (Figure 1 and Supplementary Table 

S1). However, upon comparing patients in Hawaii/Pacific Islands, this survival benefit was 

attenuated in Asians and was diminished to the null in NHOPIs (reference: White patients in 

Hawaii/Pacific Islands): aHRs (95%CIs) 0.72 (0.66–0.78) and 0.93 (0.85–1.01), respectively, 

in expanded casemix analyses (p-interaction <0.001). A similar pattern of findings was 

observed following incremental adjustment for expanded case-mix+laboratory covariates 
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(Figure 1 and Supplementary Table S1) and in sensitivity analyses that used Approach B 

(Figure 2 and Supplementary Table S2).

Among incident ESKD patients residing in the Mainland, incident ESKD patients of Black, 

American Indian/Alaska Native, and Unknown race had lower mortality risk in expanded 

case-mix analyses (reference: White patients in the Mainland): aHRs (95% CI) 0.85 (0.85–

0.86), 0.86 (0.84–0.88), and 0.72 (0.65–0.79), respectively. However, among patients in 

Hawaii/Pacific Islands, these survival benefits among those of Black, American Indian/

Alaska Native, and Unknown race were attenuated to the null (reference: White patients 

in Hawaii/Pacific Islands). In both the Mainland and Hawaii/Pacific Islands, compared 

to White patients, those of Other/Multiracial race had higher mortality risk in expanded 

case-mix analyses: aHRs (95% CI) 1.20 (1.16–1.24) and 1.19 (1.02–1.38) for those residing 

in the Mainland US and Hawaii/Pacific Islands, respectively. These patterns were robust 

following incremental adjustment for expanded case-mix+laboratory covariates (Figure 1 

and Supplementary Table S1) and in sensitivity analyses that used Approach B (Figure 2 and 

Supplementary Table S2).

Association of Race with Kidney Transplantation: Mainland US vs. Hawaii/Pacific Islands

There were a total of 167,903 kidney transplantation events following dialysis initiation 

over the study period. Using Cox regression to estimate likelihood of transplantation, in 

the overall cohort all racial groups except for those of Other/Multiracial and Unknown race 

had a lower likelihood of kidney transplantation compared to White patients in expanded 

case-mix analyses: aHRs (95%CIs) 0.91 (0.89–0.94), 0.62 (0.59–0.65), 0.60 (0.59–0.60), 

and 0.60 (0.57–0.63) for Asian, NHOPI, Black, and American Indian/Alaska Native 

patients, respectively (Supplementary Table S3). In contrast, patients of Other/Multiracial 

and Unknown race had similar likelihood of transplantation compared with White patients: 

aHRs (95%CIs) 1.06 (0.99–1.14) and 0.91 (0.78–1.06), respectively. These associations 

were robust following incremental adjustment for expanded case-mix+laboratory covariates 

(Supplementary Table S3).

In analyses that compared race and likelihood of kidney transplantation across geographic 

residence, we observed a differential relationship between incident ESKD patients residing 

in the Mainland vs. Hawaii/Pacific Islands. Among patients residing in the Mainland, 

NHOPIs were less likely to have transplantation (aHR [95%CI] 0.78 [0.74–0.82]) whereas 

Asians had a slightly lower likelihood compared to White patients (aHR [95%CI] 0.96 

[0.94-0.98]) (Figure 3 and Supplementary Table S3) in expanded case-mix Cox analyses. 

However, upon comparing patients residing in Hawaii/Pacific Islands, both NHOPIs and 

Asians in Hawaii/Pacific Islands had a substantially lower likelihood of undergoing 

transplantation (reference: White patients in Hawaii/Pacific Islands: aHRs (95%CIs) 0.35 

(0.26–0.46) and 0.71 (0.55–0.91), respectively (p-interaction <0.001). These patterns were 

robust following incremental adjustment for expanded case-mix+laboratory covariates 

(Figure 3 and Supplementary Table S3).

In sensitivity analyses using cumulative incidence curves to account for death as a 

competing risk, we compared the likelihood of kidney transplantation amongst Asian, 

NHOPI, and White incident ESKD patients in the Mainland vs. Hawaii/Pacific Islands. 

You et al. Page 7

Am J Nephrol. Author manuscript; available in PMC 2025 January 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In expanded case-mix adjusted cumulative incidence curves, we observed that Asian patients 

in the Mainland had the highest likelihood of transplantation over time, followed by NHOPI 

patients in the Mainland and White patients in the Mainland (Figure 4). In contrast, NHOPI 

patients in Hawaii/Pacific Islands had the lowest likelihood of transplantation, followed by 

Asian patients in Hawaii/Pacific Islands and White patients in Hawaii/Pacific Islands.

Discussion

In a large, national cohort of incident dialysis patients with comprehensive, longitudinal 

data from the USRDS Registry [22–24], we observed disparities in survival and kidney 

transplantation among Asians and NHOPIs residing in the Hawaii/Pacific Islands vs. those 

in the Mainland. Whereas Asians and NHOPIs had lower mortality risk compared to Whites 

in the Mainland, this survival benefit was diminished in Asians and was attenuated to the 

null among NHOPIs in Hawaii/Pacific Islands. In the Mainland, we also observed that 

NHOPIs were less likely to undergo kidney transplantation vs. Whites, with a slightly lower 

likelihood also observed in Asians. However, upon examining transplantation patterns in 

Hawaii/Pacific Islands, these disparities in NHOPIs and Asians were substantially amplified.

To date, there has been sparse examination of ESKD outcomes among Asian and NHOPI 

minorities, and how this varies according to geographic residence. In a seminal study 

by Hall et al. that examined 24,963 incident dialysis patients from ESRD Network 17 

(TransPacific Renal Network encompassing Northern California, Hawaii, and selected 

Pacific Islands) over the period of 1995–2001, Asians and NHOPIs demonstrated lower 

mortality and transplant rates in comparison to Whites [20]. However, geographic location 

was found to be a modifier of race and ESKD outcomes, such that Asians and NHOPIs in 

Hawaii/Pacific Islands had lower transplant rates compared to their counterparts in Northern 

California, whereas Whites in Hawaii/Pacific Islands had higher transplant rates vs. those 

in Northern California. In addition, the majority of Asian subgroups and NHOPIs in Hawaii/

Pacific Islands tended to be younger and had worse health indicators (less pre-ESKD care, 

lower serum albumin, higher blood urea nitrogen and creatinine concentrations) vs. those 

in Northern California. In a subsequent rigorous study of incident dialysis patients treated 

over 1995–2012, Yan et al. found that ESKD mortality across racial/ethnic groups differed 

across US territories (Puerto Rico, US Virgin Islands, Guam, Northern Mariana Islands, and 

American Samoa) vs. the 50 contiguous states [25]. Notably, Asians/NHOPIs (examined 

as an aggregate group) and Hispanics demonstrated higher death risk in the US territories, 

whereas similar survival across geographic location was observed among White and Black 

incident dialysis patients.

As an extension of these prior works, our primary objective was to determine the impact 

of geographic residence upon ESKD outcomes, specifically mortality risk and kidney 

transplantation, among US Asians and NHOPIs, two of the most understudied minority 

groups in kidney disease research [8, 9]. As Hawaii/Pacific Islands have a high concentration 

of Asians and NHOPIs [8, 9, 11, 21, 26], this geographic catchment is an important 

setting for examining ESKD disparities in these minority populations. While there has been 

growing recognition of NHOPIs as a highly vulnerable population with a disproportionate 

burden of chronic disease and impaired health care access, health policy research by the 
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Henry J. Kaiser Family Foundation has highlighted that there are “large gaps in data for 

understanding access and utilization of care for NHOPIs,” and has also underscored the 

barriers to accessing care and lower utilization of health care services among Asians and 

other minorities as compared to Whites [15, 16]. Hence, our study provides critical new 

knowledge to the field by showing that, in a contemporary US cohort of incident dialysis 

patients, (1) there are substantial disparities in survival among Asians and NHOPIs residing 

in Hawaii/Pacific Islands vs. Mainland US, and (2) whereas NHOPIs and Asians are more 

likely to undergo kidney transplant than Whites in the Mainland US, they have the lowest 

likelihood of transplant among these racial groups in Hawaii/Pacific Islands. Given the high 

incident ESKD rates in Asians and NHOPIs [7, 10], our findings call attention to Hawaii/

Pacific Islands as high-risk regions rendering need for further epidemiologic study in order 

to inform broad-scale screening, targeted resource allocation, and enhanced public health 

interventions in these minority populations.

Our findings also highlight the need for more granular examination of racial/ethnic 

disparities in Asians vs. NHOPIs. While Asians and NHOPIs are oftentimes examined as an 

aggregate group due to the assumption that they are similar or because of methodological 

issues such as small sample size, we observed markedly different risk factors and patterns 

of disease in these two populations. Whereas Asian incident dialysis patients tended to be 

older and had more favorable health care indicators at the time of transitioning to ESKD 

(greater pre-ESKD nephrology care, AVF creation, ESA use), NHOPIs were younger and 

had less favorable indicators of pre-ESKD care (less pre-ESKD nephrology care, greater 

prevalence of catheters, lower serum albumin, higher BMI). These distinctions underscore 

the need for more in-depth study of Asians and NHOPIs as disaggregated groups in order 

to elucidate possible biologic associations (weathering), socio-economic, educational and 

other structural inequities, and cultural and environmental factors, and pre-ESKD healthcare 

system differences in the Mainland vs. Hawaii/Pacific Islands that may contribute to these 

ESKD disparities. Notably, while a “paradoxical survival advantage” among Asian vs. White 

incident dialysis patients was observed (albeit attenuated) in Hawaii/Pacific Islands, this may 

potentially be an artefact of the low transplant rates in Asians in this geographic catchment 

(low transplant rates among “healthier” Asian patients result in a dialysis cohort with greater 

longevity[27]). Indeed, greater recognition and more in-depth study of Asian and NHOPI 

kidney disease disparities are needed to address potential structural and systemic barriers to 

adequate health care access [15, 16] in these and other minority [28] populations.

Strengths of our study include its examination of a large, contemporary cohort of US 

incident dialysis patients; comprehensive availability of detailed patient-level information, 

including socio-demographic, comorbidity, dialysis treatment, and laboratory data; and 

an extended follow-up period to observe clinical outcomes. However, several limitations 

should be acknowledged. First, we had limited ability to distinguish Asian and NHOPI 

subgroups [29] who may have had differential severity of disease, survival, and access to 

transplantation. Second, while we had comprehensive availability of data from the Pacific 

Islands that are US territories (American Samoa, Guam, Northern Mariana Islands), we did 

not have access to data from Pacific Island regions outside of these geographic regions 

(independent countries in free association with the US, such as Micronesia, Marshall 

Islands, and Palau). Third, comorbidity data was ascertained from the Medical Evidence 
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2728 form in which comorbidities may have been under-reported. Fourth, while we sought 

to examine various indices of differential access to and/or quality of care, our examination 

of eGFR levels derived from serum creatinine concentrations at dialysis transition as a 

proxy of timing of dialysis initiation may have been confounded by factors independent of 

kidney function, including muscle mass and volume status. Finally, we cannot exclude the 

possibility of residual confounding.

Conclusion

In conclusion, our study’s findings have uncovered a complex interplay between geographic 

residence and Asian and NHOPI disparities in kidney disease. In addition to observing the 

attenuation in the survival benefit of Asian and NHOPI incident dialysis patients among 

those living in Hawaii/Pacific Islands, we also found that Asians and NHOPIs in this 

geographic catchment were less likely to undergo kidney transplantation vs. those in the 

Mainland. Given the geographic variations in kidney disease burden, risk factor distribution, 

and access to health care resources, further studies are needed to identify interventions that 

can attenuate the worse outcomes in Asian and NHOPI ESKD patients living in Hawaii/

Pacific Islands.
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Figure 1. 
Association between race and all-cause mortality across geographic residence among 

incident ESKD patients (Approach A): Case-mix, Expanded case-mix, Expanded case-

mix+laboratory models (Panels A, B, and C, respectively).
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Figure 2. 
Association between race and all-cause mortality across geographic residence among 

incident ESKD patients (Approach B): Case-mix, Expanded case-mix, and Expanded case-

mix+laboratory models (Panels A, B, and C, respectively).

You et al. Page 14

Am J Nephrol. Author manuscript; available in PMC 2025 January 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 
Association between race and transplant across geographic residence among incident ESKD 

patients: Case-mix, Expanded case-mix, and Expanded casemix+laboratory adjusted model 

(Panels A, B, and C).
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Figure 4. 
Cumulative incidence curves of the association between race and geographic residence with 

kidney transplantation in incident ESKD patients.
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