UC Irvine
UC Irvine Previously Published Works

Title

Racial and Ethnic Differences in Chronic Kidney Disease and Its Risk Factors among Asian-

Americans and Pacific Islanders in Hawaii.

Permalink

|https://escholarship.orgc/item/9f08c8nd

Journal

Nephron, 147(6)

Authors

You, Amy
Page, Victoria
Hayashida, Glen

Publication Date
2023

DOI
10.1159/000527990

Peer reviewed

eScholarship.org Powered by the California Digital Library

University of California


https://escholarship.org/uc/item/9f08c8nc
https://escholarship.org/uc/item/9f08c8nc#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Nephron. Author manuscript; available in PMC 2024 January 05.

-, HHS Public Access
«

Published in final edited form as:
Nephron. 2023 ; 147(6): 373-382. doi:10.1159/000527990.

Racial and Ethnic Differences in Chronic Kidney Disease and its
Risk Factors Among Asian-Americans and Pacific Islanders in
Hawaii

Connie M. Rhee, MD, MScl, Amy S. You, MS?, Victoria Page, BSN, RN2, Glen Hayashida,
BAZ, Merle Kataoka-Yahiro, DrPh, APRN3, James Davis, MS, PhD#4, Linda L. Wong, MD5:6,
Yoko Narasakil, Kamyar Kalantar-Zadeh, MD, MPH, PhD1.7

1Division of Nephrology and Hypertension, University of California Irvine School of Medicine,
Orange, CA

2National Kidney Foundation - Hawaii Chapter, Honolulu, Hl

3School of Nursing and Dental Hygiene, University of Hawaii at Manoa, Honolulu, HI

40ffice of Statistics and Quantitative Health Sciences, University of Hawaii John A. Burns School
of Medicine, Honolulu, HI

SDepartment of Surgery, University of Hawaii John A. Burns School of Medicine, Honolulu, HI
6Department of Surgery, Queen’s Medical Center, Honolulu, HI

“Tibor Rubin Veterans Affairs Medical Center, Long Beach, CA.

Abstract

Background: Several studies suggest that Asian-American and Native Hawaiian and Other
Pacific Islander (NHOPI) racial/ethnic groups have heightened risk of chronic kidney disease
(CKD), but provide limited inference due to aggregation of these groups into a single racial/
ethnic category. We thus examined the association of granularly-defined racial/ethnic groups
with specific CKD-indicators among a diverse group of participants from the National Kidney
Foundation of Hawaii’s Kidney Early Detection Screening (KEDS) Program.

Methods: Among 1243 participants enrolled in 19 KEDS screening events over 2006—
2009, we examined the association between Asian-American and NHOPI groups and specific

Corresponding Author: Connie M. Rhee, MD, MSc, Division of Nephrology, Hypertension, and Kidney Transplantation, University
of California Irvine School of Medicine, 101 The City Drive South, City Tower, Suite 400, Orange, CA 92868, Tel: 714-456-5142;
Fax: 714-456-6034, crheel@uci.edu.

Authors Contributions:

Research idea and study design: Connie Rhee;

Data acquisition: Connie Rhee, Victoria Page;

Data analysis/interpretation: Connie Rhee, Amy You, Kamyar Kalantar-Zadeh;

Statistical analysis: Amy You;

Supervision or mentorship: Connie Rhee;

Contribution of important intellectual content during manuscript drafting or revision: Connie Rhee, Amy You, Victoria Page, Glen
Hayashida, Merle Kataoka-Yahiro, James Davis, Linda Wong, Yoko Narasaki, and Kamyar Kalantar-Zadeh;

Accountability for the overall work by ensuring that questions pertaining to the accuracy or integrity of any portion of the work are
appropriately investigated and resolved: Connie Rhee.

Conflict of Interests:
None of the authors have disclosures to report.




1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Rhee et al.

Page 2

CKD-indicators, defined as self-reported CKD, microalbuminuria, and macroalbuminuria using
multivariable logistic regression. We then examined associations of race/ethnicity with various
CKOD risk factors.

Results: The most predominant racial/ethnic groups were White (22.0%), Multi-Racial (18.9%),
Japanese (19.2%), Filipino (13.4%), NHOPI (8.4%), and Chinese (4.5%) participants. NHOPI
and Chinese participants had higher risk of microalbuminuria (adjusted ORs [aORs] [95% Cls]
2.48 [1.25-4.91] and 2.37 [1.07-5.27], respectively), while point estimates for all other minority
groups suggested higher risk (reference: Whites). NHOPI participants also had higher risk of
macroalbuminuria and self-reported CKD. While most minorities had higher risk of diabetes and
hypertension, NHOPI and Multi-Racial participants had higher risk of obesity, whereas the East
Asian groups had lower risk.

Conclusions: In this community-based cohort, compared with Whites, Asian-Americans had
higher risk of early CKD-indicators whereas NHOPIs had higher risk of more severe CKD-
indicators. Further studies are needed to elucidate the distinct pathways leading to CKD across
diverse racial/ethnic groups in Hawaii.
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Introduction

In the United States (US), Asian-Americans and Pacific Islanders are the fastest growing
racial groups, expanding over four times more rapidly than that of the total US population.
[1, 2] As of 2016, the Census Bureau reported that there are 21.4 million Asian-American
and 1.5 million Native Hawaiian and Other Pacific Islander residents in the US.[3] Several
large population-based studies have suggested that Asian-Americans and Pacific Islanders
have a heightened risk of end-stage renal disease (ESRD),[4-7] and sparse data indicate a
higher risk of pre-dialysis chronic kidney disease (CKD) as well.[8-10] While there have
been an increasing number of studies examining CKD disparities and their underpinnings
amongst US minority populations such as African-Americans,[11-17] Hispanics,[18-20, 15]
and Native Americans,[21-23] the Asian-American, Native Hawaiian, and Other Pacific
Islander communities are among the most under-studied racial/ethnic groups with respect to
kidney disease in the nation. [24]

In the US, Asian-Americans are a heterogenous population, comprised of individuals
originating mostly from East Asia, Southeast Asia, and South Asia. In addition, Pacific
Islanders, who include individuals originating from Hawaii, Micronesia, and the South
Pacific Islands, are also a racially/ethnically diverse group, and similar to Asian-Americans
are comprised of persons of broad socio-economic backgrounds, comorbidity burden, health
care behaviors, and with varying access to medical care. However, to date most prior
studies that have examined disparities in kidney disease in these minority populations have
aggregated Asian-Americans (and sometimes also Pacific Islanders) into a single group.[4,
5,7, 8, 25, 10] Hence there remain major knowledge gaps with respect to individual
Asian-American and Pacific Islander racial/ethnic groups and risk of kidney disease.
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Among the fifty US states, Hawaii has the third largest representation of Asian-Americans

following that of California and New York,[3] making it an important geographic focus
for examining CKD disparities amongst Asian-Americans, Native Hawaiians, and Other
Pacific Islanders. In 2005, the National Kidney Foundation of Hawaii (NKFH) established
the Kidney Early Detection Screening (KEDS) program in order to promote early kidney
disease screening among residents in the state of Hawaii.[9, 10] Previous work by our
group has shown that KEDS participants of Asian-American, Pacific Islander, and Multi-
Racial background had higher likelihood of elevated albuminuria compared to those who
were White.[10] However, there remain knowledge gaps as to whether distinct Asian-
American subgroups (e.g., Japanese, Chinese, Filipino) who are prevalent in Hawaii
manifest differential patterns of association with CKD-related markers and risk factors.
Thus, to better inform we field, we leveraged rich individual-level data collected from a
racially/ethnically diverse group of participants in NKFH KEDS health screening events,
we examined the association between granular Asian-American and Pacific Islander racial/
ethnic groups with specific markers of early CKD, as well as major risk factors for kidney
disease.

Materials and Methods

Source Population

We examined data from participants in the ongoing NKFH KEDS health screening
program.[9, 10] The KEDS program was developed with the core objectives of raising
awareness of CKD and promoting early CKD screening through health screening events
conducted throughout the state of Hawaii including the islands of Maui, Oahu, Kauai, and
Hawaii (the “Big Island”) in settings that included the Hawaii State Capitol grounds and
shopping malls, community colleges, community health centers, hospitals, and community
centers. Each KEDS health screening event had the capacity to accommodate up to 150
participants; community participants interested in undergoing screening were enrolled in the
KEDS Program irrespective of health insurance status, sex, race/ethnicity, and underlying
comorbidities.

Participants were included in the study provided that they were ages 18 years or older,
participated in Wave 1 (2006—-2009) of the KEDS program, had available race/ethnicity
data, and signed an informed consent form. The study was approved by the Institutional
Review Boards and Committee on Human Studies at the University of California Irvine and
University of Hawaii.

Race/Ethnicity, Comorbidity, and Laboratory Data Collection

Socio-demographic, comorbidity, and laboratory data examined in this study were collected
over the course of 19 KEDS health screening events during which participants rotated
through the following five stations:

1. Registration: Participants completed a health assessment form that assessed
socio-demographics (e.g., age, sex, self-reported race/ethnicity), presence
or absence of self-reported comorbidities (e.g., hypertension, diabetes,
hyperlipidemia, cardiovascular disease, kidney disease), smoking history, and
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family history of comorbidities (e.g., hypertension, diabetes, hyperlipidemia,
cardiovascular disease, kidney disease);

2. Physical Measurements. Health care professional and student volunteers
measured blood pressure, height, and weight measurements, the latter of which
were used to calculate body mass index (BMI);

3. Urine Testing: Participants submitted “clean-catch” urine specimens that were
processed utilizing either a Clinitek 50 or Clinitek Status Analyzer. Bayer/
Siemens Diagnostics Microalbumin Reagent test strips were utilized;

4. Exit Interview: Participants concluded the health screening event with exit
interviews with volunteer health care professionals (e.g., physicians, physician
assistants, nurse practitioners, registered nurses) which involved review of test
results as well as counseling and education of CKD risk factors. Participants with
abnormal, non-critical test results were advised to promptly follow-up with their
primary care providers.

Exposure and Outcome Ascertainment

Among the diverse KEDS cohort, the objective of our study was to examine the relationship
between granular racial/ethnic categories with specific indicators of kidney disease, as well
as major CKD risk factors. Our primary exposure of interest was self-reported race/ethnicity,
which was categorized according to the seven largest groups which included participants

of White, Native Hawaiian and Other Pacific Islander, Japanese, Chinese, Filipino, Multi-
Racial, and Other/Missing race/ethnicity background. Participants who reported at least 50%
Pacific Islander race/ethnicity were categorized as “Pacific Islander.”[10] Individuals who
listed two or more race/ethnicities were categorized as “Multi-Racial” unless they indicated
they were at least 50% Pacific Islander.

Our primary outcomes of interest were (1) specific indicators of kidney disease which
included self-reported kidney disease, microalbuminuria (urine-to-albumin creatinine ratio
[UACR] >30mcg/mg), macroalbuminuria (UACR >300mcg/mg), and elevated urine spot
albumin levels (>30mg/L). [26-28] Our secondary outcomes of interest were (2) major
CKD risk factors which included overweight BMI status (>30kg/m?2), obese BMI status
(>30kg/m?), and self-reported comorbidities (e.g., diabetes, hypertension, hyperlipidemia,
and cardiovascular disease).

Statistical Analyses

We examined the association of race/ethnicity with the aforementioned co-primary
endpoints using logistic regression models with the following levels of covariate adjustment:

1. Model 1. Unadjusted model which included race/ethnicity;

2. Model 2: Adjusted for covariates in Model 1, as well as age and sex;
3. Model 3: Adjusted for covariates in Model 2, as well as diabetes, hypertension,
and BMI;
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4, Model 4: Adjusted for covariates in Model 3, as well as hyperlipidemia, active
smoking status, and cardiovascular disease.

5. Model 5: Adjusted for covariates in Model 4, as well as family history of
cardiovascular disease and family history of kidney disease.

We a priori defined Model 5 as our primary model, which included core socio-demographic
measures and other confounders of the association between race/ethnicity and the pre-
specified endpoints. There were no missing data for age, sex, comorbidities, and family
history. BMI, UACR, and urine spot albumin data were available in 97.7% (N=1215), 93.6%
(N=1163), and 93.6% (N=1164) of the cohort, respectively. In analyses that adjusted for
BMI, missing values were addressed using multiple imputation. Analyses and figures were
generated using SAS version 9.4 (SAS Institute Inc., Cary, NC) and Stata version 14 (Stata
Corporation, College Station, TX).

Study Cohort

Among 1243 KEDS participants who participated in KEDS screening events, 22.0%,

8.4%, 19.2%, 4.5%, 13.4%, 18.9%, and 13.3% were of White, Native Hawaiian/Other
Pacific Islander, Japanese, Chinese, Filipino, Multi-Racial, and Other/Missing racial/ethnic
background, respectively (Supplementary Figure 1); among these, 1163 had complete data
on the primary outcomes of interest. Crude examination of baseline characteristics across
race/ethnicity showed that the youngest mean+SD age was observed among participants

of Native Hawaiian/Other Pacific Islander and Multi-Racial background whereas the oldest
meanxSD age was seen in those of Japanese background (Table 1). Compared to all other
racial/ethnic groups, participants of Native Hawaiian/Other Pacific Islander background had
higher BMI values, as well as the highest prevalence of self-reported diabetes, hypertension,
cardiovascular disease, hyperlipidemia, smoking, and kidney disease. With respect to family
history, Native Hawaiian/Other Pacific Islanders were more likely to have a family history of
kidney disease; Native Hawaiian/Other Pacific Islanders and Multi-Racial participants were
also more likely to have a family history of diabetes, and Native Hawaiian/Other Pacific
Islander, White, and Multi-Racial participants were more likely to have a family history of
cardiovascular disease. Crude examination of laboratory data showed that Native Hawaiian/
Other Pacific Islander participants had the highest prevalence of macroalbuminuria, and
that those of Native Hawaiian/Other Pacific Islander as well as Chinese background had

the highest proportions of microalbuminuria. Participants of Native Hawaiian/Other Pacific
Islander, Chinese, Japanese, and Multi-Racial background also had the highest median
(IQR) spot urine albumin levels.

Race/Ethnicity and Specific Indicators of Kidney Disease

We observed a strong association between Native Hawaiian/Other Pacific Islander race/
ethnicity and various indicators of kidney disease independent of age, sex, comorbidities,
and BMI status. Among 1243 participants with available comorbidity data, across Models 1-
4, we found that Native Hawaiian/Other Pacific Islander race/ethnicity was associated with
an over three-fold higher risk of self-reported kidney disease (ref: White race/ethnicity):
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adjusted OR (aOR) (95% CI) 3.60 (1.14-11.4), p=0.03, in analyses adjusted for Model 4
covariates (Figure 1A and Supplementary Table 1). Following adjustment for family history
of cardiovascular and kidney diseases in Model 5, point estimates suggested higher risk
although associations were no longer significant: aOR (95% CI) 2.42 (0.61-9.58), p=0.20.

We then examined objective markers of kidney disease among 1163 participants with
UACR data. We observed that Native Hawaiian/Other Pacific Islanders and Chinese
racial/ethnic groups had a ~2.3- to 2.5-fold higher risk of microalbuminuria (UACR
>30mcg/mg) (ref: Whites): aORs (95% Cls) 2.45 (1.23-4.87), p=0.01, and 2.33 (1.05-
5.21), p=0.04, respectively, in analyses adjusted for Model 5 covariates (Figure 1B and
Supplementary Table 1). While Filipino, Japanese, and Multi-Racial racial/ethnic groups did
not demonstrate significant associations, it should be noted that point estimates suggested
higher risk of microalbuminuria among these racial/ethnic groups: aORs (95% Cls) 1.80
(0.96-3.37), p=0.07, 1.42 (0.79-2.56), p=0.24, and 1.56 (0.86-2.83), p=0.15, for Filipino,
Japanese, and Multi-Racial participants, respectively, in Model 5 analyses. Examination

of macroalbuminuria (UACR >300mcg/mg) as a more severe degree of kidney damage

also showed that the Native Hawaiian/Other Pacific Islander group was associated with a
significantly higher risk, while the Multi-Racial group point estimates suggested higher risk
but did not achieve statistical significance (Figure 1C and Supplementary Table 1).

We also examined elevated urine spot albumin levels (>30mg/L) as the outcome of

interest among 1164 participants with available data. We found that Chinese, Japanese,

and Multi-Racial racial/ethnic groups were associated with significantly higher risk in
analyses adjusted for Model 5 covariates (ref: Whites): aORs (95% Cls) 1.86 (1.03-3.35),
p=0.04, 1.51 (1.04-2.20), p=0.03, and 1.59 (1.09-2.32), p=0.02, respectively (Figure 1D and
Supplementary Table 1). Similar to the race/ethnicity—microalbuminuria analyses, point
estimates suggested higher risk of associations among all minority racial/ethnic groups as
compared to Whites.

Race/Ethnicity and Body Mass Index

Among 1215 KEDS participants who had BMI data, we observed a potent association
between Native Hawaiian/Other Pacific Islander and Multi-Race race/ethnicity and higher
risk of overweight (BMI >25kg/m?) status in analyses adjusted for Model 5 covariates
(ref: Whites): aORs (95% Cls) 3.66 (1.97-6.81), p<0.001, and 1.52 (1.03-2.24), p=0.04,
respectively (Figure 2A and Supplementary Table 2). In contrast, Japanese race/ethnicity
was associated with a lower risk of overweight status in Model 5 analyses: aOR (95% Cl)
0.65 (0.45-0.95), p=0.03. Upon examining a higher threshold of BMI, we similarly observed
that Native Hawaiian/Other Pacific Islander and Multi-Racial racial/ethnic groups were
associated with a significantly higher risk of obesity (BMI >30kg/m?), whereas Chinese,
Filipino, and Japanese groups were associated with lower risk in analyses adjusted for
Model 5 covariates (Figure 2A and Supplementary Table 2).

Race/Ethnicity and Self-Reported Comorbidities

We also sought to examine the association of race/ethnicity with several specific self-
reported comorbidities considered to be major risk factors for CKD. In analyses adjusted for
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age, sex, BMI, and hypertension (i.e., Model 3 covariates), we found that Native Hawaiian/
Other Pacific Islander racial/ethnic groups were associated with a higher risk of diabetes
compared to Whites (aOR [95% CI] 1.80 [1.06-3.08], p=0.03), although associations were
attenuated to the null with further adjustment for Model 4 and Model 5 covariates (aORs
[95% Cls] 1.61 [0.91-2.87], p=0.10, and 1.52 [0.85-2.72], p=0.16, respectively) (Figure
3A and Supplementary Table 3). Notably, point estimates for the associations of Filipino,
Japanese, Multi-Racial, and Other/Missing groups with diabetes also suggested higher risk,
although associations did not achieve statistical significance.

Upon examining of the outcome of hypertension, Chinese, Filipino, Native Hawaiian/Other
Pacific Islander, Japanese, and Multi-Racial racial/ethnic groups were each associated with
higher risk compared to Whites in Model 5 analyses: aORs (95% Cls) 1.92 (1.02-3.63),
p=0.04, 2.53 (1.59-4.01), p<0.001, 1.95 (1.11-3.43), p=0.02, 1.75 (1.15-2.65), p=0.009,
and 1.71 (1.11-2.63), p=0.01, respectively (Figure 3B and Supplementary Table 3). With
respect to cardio-metabolic diseases, Native Hawaiian/Other Pacific Islander racial/ethnic
groups were associated with higher risk of hyperlipidemia in analyses adjusted for age

and sex (i.e., Model 2 covariates); however, associations were attenuated to the null with
incremental adjustment for Model 3-5 covariates (Figure 3C and Supplementary Table 3).
Notably, point estimates of the relationship between Native Hawaiian/Other Pacific Islander
and Multi-Racial racial/ethnic groups trended towards a higher risk of cardiovascular disease
compared to Whites, although associations did not achieve statistical significance in Model
5 analyses: aORs (95% ClIs) 2.01 (0.71-5.72), p=0.19, and 1.47 (0.63-3.40), p=0.37 (Figure
3D and Supplementary Table 3).

Discussion

In this diverse cohort of community-based participants from the NKFH KEDS Program

in Hawaii, we observed differential associations between the distinct racial/ethnic groups
with markers of kidney disease, as well as heterogenous representation of CKD risk factors
among the various Asian-American and Pacific Islander races/ethnicities. Whereas the point
estimates for all minority groups suggested a higher risk of microalbuminuria independent
of socio-demographics and underlying comorbidities, compared to their White peers only
the Native Hawaiian/Other Pacific Islander and Chinese groups showed significant “fully
adjusted” associations. Furthermore, only the Native Hawaiian/Other Pacific Islander group
demonstrated a significantly higher risk of macroalbuminuria. With respect to major CKD
risk factors, all or nearly all minority racial/ethnic groups were associated with a higher risk
of hypertension and diabetes, respectively. However, while Native Hawaiian/Other Pacific
Islander and Multi-Racial racial/ethnic groups were associated with a significantly higher
risk of obesity, minorities of East and Southeast Asian descent (e.g., Chinese, Filipino, and
Japanese) were associated with lower risk.

While there has been comparatively less examination of CKD disparities amongst Asian-
Americans and Pacific Islanders vs. other race/ethnicities, there have been several studies
that have indicated a substantially higher risk of ESRD in these minority groups. For
example, in an analysis of US male participants from the Multiple Risk Factor Intervention
Trial (MrFIT), Asian-Americans had higher age-adjusted rates of ESRD compared with
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Whites. [4] In two separate studies of patients receiving care from Kaiser Permanente
Northern California, Asian- Americans also demonstrated a higher risk of ESRD compared
with their White counterparts.[5, 7] In contrast, limited data examining risk of pre-dialysis
CKD have shown mixed findings. Crude data from the US Kidney Early Evaluation Program
(KEEP) has shown a higher prevalence of early kidney disease (i.e., microalbuminuria)
amongst Asian-Americans vs. Whites,[8] whereas longitudinal data from Kaiser Permanente
Southern California has shown that Asian-Americans had the slowest decline in estimated
glomerular filtration rate over time as compared with Whites, Hispanics, and African-
Americans.[25] Notably, there have been relatively few studies that have examined CKD
risk among Asian-Americans and Pacific Islanders specifically residing in Hawaii.[9, 10]
However, separate examination of these minority subgroups in Hawaii is warranted, given
that (1) this state has the third largest representation of Asian-Americans and Pacific
Islanders across the US, and (2) limited data have shown that ESRD-related outcomes differ
among Asian-Americans and Pacific Islanders based in Hawaii vs. mainland states (i.e.,
lower transplantation rates, worse nutritional parameters).[29]

As such, there remain major knowledge gaps with respect to CKD disparities amongst
distinct Asian-American and Pacific Islander subgroups.[24] To our knowledge, this is the
first study that has granularly examined associations of Asian-American, Native Hawaiian,
and Other Pacific Islander racial/ethnic categories with specific indicators of kidney disease
among residents in Hawaii. Whereas all racial/ethnic minority groups demonstrated higher
likelihood of early kidney disease (i.e., microalbuminuria) relative to Whites, only the Native
Hawaiian/Other Pacific Islander and Multi-Racial groups were associated with higher risk of
more severe grades of kidney damage (i.e., macroalbuminuria).

Another novel finding of our study was the differential pattern of kidney disease risk

factors across granular Asian-American and Pacific Islander subgroups. While prior studies
have shown that Asian-Americans and Pacific Islanders in Hawaii have greater burden of
CKD-related comorbidities (e.g., diabetes,[30] obesity,[31] cardiovascular disease,[31] etc.),
some[30] but not all[31] studies have parsed minorities into their distinct countries of origin.
Observations from our study showed that while almost all minority groups were associated
with a higher risk of diabetes, there were striking differences in the presence of obesity.
Whereas Native Hawaiian/Other Pacific Islander and Multi-Racial groups were associated
with a four-fold and two-fold higher risk of obese BMI status, respectively, those of East
and Southeast Asian descent (e.g., Chinese, Filipino, and Japanese) had markedly lower
risk. In addition, while all racial/ethnic minority groups were associated with higher risk of
hypertension, the most potent associations were observed in those of Filipino background.
While there are sparse data of CKD risk factors in Filipino-Americans, one prior study has
shown that hypertension was more frequently associated with ESRD among Filipino vs.
Native Hawaiian and Japanese dialysis patients receiving care in the Trans-Pacific Renal
Network (i.e., ESRD Network 17).[6] Given these observations, further studies are urgently
needed to uncover the modifiable and non-modifiable socio-demographic (e.g., language
barriers,[6] health care literacy [32]), biologic/genetic (e.g., epigenetic, allostatic load, group
cluster of CKD risk polymorphisms), cultural (e.g., lifestyle behaviors, diet,[33, 34] use of
herbal nephrotoxins[35, 36, 24]), and health care related (e.g., access to medical care,[37]
provider biases[6]) CKD risk factors amongst Asian-Americans, Native Hawaiians, and
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Other Pacific Islanders. Rather than applying a “one- size-fits-all” approach, elucidating
the heterogenous underpinnings of CKD across the distinct Asian-American and Pacific
Islander subgroups will allow for more precise screening, targeted interventions and
management, efficient resource allocation, and greater likelihood of ameliorating risk of
CKD and its progression in these populations.

The strengths of our study include its examination of a large cohort of community-based
participants across multiple islands of Hawaii; availability of granular Asian-American

and Pacific Islander subgroup data; collection of measured BMI and laboratory data in
nearly all participants; and comprehensive adjustment for key covariates. However, several
limitations of our study should be acknowledged. First, although KEDS health screening
events were open to all residents of Hawaii, participants may be inherently different

than the broader state population, resulting in potential selection bias. Second, while our
study leverages the rich diversity of Hawaii, we had small participant sample sizes across
racial/ethnic subgroups and our findings may not be generalizable to Asian-Americans,
Native Hawaiians, and Other Pacific Islanders living in the US mainland.[29] It also

bears mention that our study population did not include South Asian participants (e.g.,
Indian, Pakistani, Bangladeshi) who may demonstrate differential patterns of kidney disease
markers and CKD risk factors than those of East and Southeast Asian background. Thus,
future studies are needed to compare CKD and related outcomes amongst a broader
population of Asian-American and Pacific Islander minorities in Hawaii and other disparate
geographic locations. Third, given that data on participants’ migration status and/or
duration of residence in Hawaii was not collected, we were not able to determine

whether adaptation to Western lifestyles had a impact on their CKD parameters. Fourth,
given that socio-demographic, medical history, and laboratory data were cross-sectionally
collected at a single-point-in-time, it is possible that certain outcomes (e.g., UACR and
urine spot albumin) may have been vulnerable to misclassification due to definition

using a single measurement. Hence, corollary longitudinal studies with repeated outcome
measures are needed to examine the distinct Asian-American and Pacific Islander subgroups
and trajectory of kidney disease and CKD risk factors. Fifth, hypertension and other
selected comorbidities were self-identified, which may have identified a subset with more
severe disease. However, we opted to use self-reported hypertension in lieu of measured
blood pressure to achieve greater specificity of comorbidity status (i.e., most participants
underwent a single measurement of blood pressure). Sixth, as data on educational level was
not collected, we cannot exclude the possibility that those with higher educational levels
may have greater self-awareness of disease. Finally, as with all observational studies our
findings do not indicate a causal association between racial/ethnic groups and the outcomes
of interest.

In conclusion, our study has found that nearly all Asian-American and Pacific Islander
subgroups have higher risk of early kidney damage, whereas Native Hawaiian/Other Pacific
Islanders had the highest risk of more severe forms of kidney disease. We also observed
heterogeneous manifestation of CKD risk factors amongst the distinct Asian-American and
Pacific Islander populations. Further studies are needed to elucidate the specific mechanistic
pathways leading to kidney disease amongst individual racial/ethnic minority subgroups in

Nephron. Author manuscript; available in PMC 2024 January 05.



1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Rhee et al. Page 10

order to define targeted interventions that can prevent CKD and its progression in these
high-risk populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Association between race/ethnicity and various markers of kidney disease in Kidney Early
Detection Screening (KEDS) Program participants: (A) self-reported kidney disease, (B)

albumin-to-creatinine ratio (ACR) =30 mcg/mg, (c¢) ACR =300 mcg/mg, and (D) spot urine
albumin =30 mg/L.
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Association between race/ethnicity and (A) likelihood of body mass index (BM1) >25 kg/m?
(reference: BMI <25 kg/m?2) and (B) likelihood of body mass index (BMI) >30 kg/m?
(reference: BMI <30 kg/m?2) among Kidney Early Detection Screening (KEDS) Program
participants.
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Association between race/ethnicity and various self-reported chronic kidney disease risk
factors: (A) diabetes, (B) hypertension, (C) hyperlipidemia, and (D) cardiovascular disease
among Kidney Early Detection Screening (KEDS) Program participants.
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