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Incident Albuminuria and Ethnicity

Among Adults With Diabetes in an

Integrated Health Care System in the

United States
To the Editor:
Albuminuria is an early sign of diabetic kidney disease

(DKD)1,2 and an independent predictor of cardiovascular
mortality.3 However, few studies have examined the
progression to albuminuria in ethnically diverse US pop-
ulations. Among adults with diabetes and preserved kidney
function, we observed higher albuminuria prevalence
among Asian or Pacific Islander (PI) adults in aggregate,
with prevalence higher for Filipino and Native Hawaiian or
Pacific Islander (NHPI), similar for Chinese and Southeast
Asian, but lower for Japanese and South Asian adults than
for White adults.4 Using longitudinal data, we now
examine racial and ethnic variation in albuminuria over 4
years among those without baseline albuminuria.

This retrospective cohort study was conducted in Kaiser
Permanente Northern California (KPNC) and approved by
the KPNC Institutional Review Board with waiver of
informed consent. Among adults aged 45-74 years with
diabetes, normal urinary albumin-to-creatinine ratio
(UACR < 30 mg/g), and preserved estimated glomerular
filtration rate (eGFR ≥ 60 mL/min/1.73 m2) in 2015,4

presence of albuminuria (UACR ≥ 30 mg/g) over 4 years
(using the lowest UACR each year) was examined among
the 87.0% with UACR measured in 2019 (Fig S1).

Self-reported race and ethnicity were categorized as non-
Hispanic White (NHW), Black/African American (Black),
Hispanic, Asian/PI, other/unknown, and Asian/PI sub-
groups: Chinese, Filipino, Japanese, South Asian, Southeast
Asian, and NHPI.4 Baseline covariates included age, sex,
diabetes duration, HbA1c, diagnosed hypertension, body
mass index, smoking, and neighborhood deprivation index,
as previously reported.4 Angiotensin-converting enzyme
inhibitor or angiotensin receptor blocker treatment (2015-
2018) was defined by ≥2 filled prescriptions per year.
Because kidney function is a predictor of albuminuria, we
also examined eGFR in 2019 (available for 98.2%).

Repeated measures analysis that included UACR in each
follow-up year was performed using modified Poisson
regression with robust variance, adjusting for covariates.
Multivariable models reported relative risks (RRs) with
95% confidence intervals.

The cohort included 53,676 adults with diabetes, pre-
served eGFR, and UACR < 30 mg/g in 2015. The mean
age was 60.1 ± 7.3 years; 28,602 (53.3%) were men;
21,416 (39.9%) were NHW, 5,153 (9.6%) Black, 11,540
(21.5%) Hispanic, and 14,084 (26.2%) Asian/PI race and
ethnicity; and 40,038 (74.6%) had hypertension. The
baseline characteristics are shown in Table 1. Overall,
7,229 (13.5%) had albuminuria in 2019, including 1,468
(12.7%) Hispanic, 674 (13.1%) Black, 2,890 (13.5%)
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NHW, and 1,999 (14.2%) Asian/PI, the latter comprising
164 (11.4%) South Asian, 395 (13.1%) Chinese, 101
(14.6%) Southeast Asian, 72 (14.5%) NHPI, 87 (14.9%)
Japanese, and 911 (16.4%) Filipino among major Asian/PI
groups. For the 43,100 (80.3%) with UACR measured
each follow-up year, 2,342 (5.4%, 2016), 2,972 (6.9%,
2017), 3,689 (8.6%, 2018), and 5,320 (12.3%, 2019)
had albuminuria. In multivariable analyses, adjusting for
age, sex, smoking, neighborhood deprivation index
quartile, hypertension, diabetes duration, BMI, HbA1c,
angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker use, follow-up eGFR, and UACR year,
Asian/PI adults had a higher albuminuria risk (RR, 1.25
[1.19-1.31]) versus NHW adults, but Hispanic (RR, 0.94
[0.89-0.99]) and Black (RR, 0.90 [0.84-0.96]) adults did
not (Fig 1). When compared with NHW adults, Chinese
(RR, 1.19), Filipino (RR, 1.39), Japanese (RR, 1.34),
Southeast Asian (RR, 1.36), and NHPI (RR, 1.28) had a
higher risk, whereas South Asian (RR, 1.00) adults had a
similar risk.

These findings demonstrate greater risk of albuminuria
over 4 years for some but not all Asian/PI subgroups when
compared with NHW adults with diabetes and preserved
(baseline) kidney function. Chinese, Filipino, Japanese,
Southeast Asian, and NHPI adults had a higher risk, South
Asian adults had a similar risk, and Black and Hispanic adults
with diabetes had a slightly lower risk among those with
measured UACR and baseline eGFR ≥60 mL/min/1.73m2.

Many but not all patients with DKD develop albumin-
uria before progression to reduced GFR.1,2,5 Although
albuminuria prevalence has declined nationally among US
adults with diabetes,6 disparity exists among Hispanic and
Black adults when compared with NHW adults6,7 and
Asian/PI adults remain understudied. Asian Americans are
reported to have a higher risk of albuminuria but lower
risk of reduced eGFR, independent of obesity, diabetes,
hypertension, and sociodemographic factors,8 with cross-
sectional observations indicating subgroup differences.4,5

An early KPNC study (including those with DKD) identi-
fied greater incident albuminuria among Black, Asian, and
especially Filipino adults but not Hispanic adults when
compared to NHW White adults.9

A major strength is our cohort size with >14,000
Asian/PI adults receiving diabetes care in a single health
care system with high rates of DKD monitoring. Our study
does have limitations, such as the exclusion of patients
without DKD assessment and the known variability in
UACR.1 Future studies should examine albuminuria
persistence,6 timing of DKD progression (and ethnicity-
specific time trends), and factors that influence DKD
monitoring, including early DKD progression. Our study
excluded those with reduced baseline eGFR. We
acknowledge that racial and ethnic differences can be
multifactorial, influenced by genetic, dietary, environ-
mental, and social factors;10 these trends may vary among
patients not receiving routine DKD monitoring and those
with unknown duration of diabetes. Finally, baseline
1
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Table 1. Baseline Characteristics Among 53,676 Adults Aged 45-74 years With Diabetes Mellitus and no Diabetic Kidney Disease (Including No Albuminuria), Stratified by Race,
Ethnicity, and Asian and Pacific Islander (Asian/PI) Subgroup

Overalla NHW Black Hispanic Asian/PIb Chinese Japanese Filipino SE Asian
South
Asian NHPI

Total number 53,676 21,416 5,153 11,540 14,084 3,027 584 5,572 692 1,438 497
Age (y) 60.1 ± 7.3 61.4 ± 7.0 59.0 ± 7.1c 58.5 ± 7.5c 59.8 ± 7.2c 61.4 ± 6.9 62.6 ± 6.7c 59.8 ± 7.1c 58.9 ± 7.2c 58.8 ± 7.3c 58.0 ± 7.3c

Male sex 28,602
(53.3%)

12,349
(57.7%)

2,314
(44.9%)c

5,930
(51.4%)c

7,212
(51.2%)c

1,557
(51.4%)c

288
(49.3%)c

2,525
(45.3%)c

387
(55.9%)

865
(60.2%)

265
(53.3%)

Smoking 3,625
(6.8%)

1,574
(7.3%)

498
(9.7%)c

689
(6.0%)c

740
(5.3%)c

112
(3.7%)c

33
(5.6%)

329
(5.9%)c

43
(6.2%)

43
(3.0%)c

30
(6.0%)

NDId

Q1 13,583
(25.3%)

6,544
(30.6%)

733
(14.2%)

1,684
(14.6%)

4,249
(30.2%)

1,243
(41.1%)

248
(42.5%)

1,116
(20.0%)

154
(22.3%)

601
(41.8%)

74
(14.9%)

Q2 13,691
(25.5%)

6,154
(28.7%)

1,109
(21.6%)

2,291
(19.9%)

3,749
(26.6%)

845
(27.9%)

170
(29.1%)

1,552
(27.9%)

169
(24.4%)

356
(24.8%)

100
(20.1%)

Q3 13,520
(25.2%)

5,217
(24.4%)

1,271
(24.7%)

3,152
(27.3%)

3,516
(25.0%)

569
(18.8%)

105
(18.0%)

1,710
(30.7%)

181
(26.2%)

308
(21.4%)

141
(28.4%)

Q4 12,840
(23.9%)

3,497
(16.3%)

2,033
(39.5%)c

4,400
(38.2%)c

2,553
(18.1%)c

367
(12.1%)c

61
(10.5%)c

1,184
(21.3%)c

187
(27.0%)c

171
(11.9%)c

182
(36.6%)c

DM duration,
median, IQR

6.1 y
2.7-10.7

6.0 y
2.8-10.5

6.3 y
2.8-11.2

6.4 y
2.8-10.8

5.8 yc
2.5-10.5

5.7 y
2.5-10.6

7.4 yc
3.3-12.0

5.8 y
2.7-10.5

5.5 yc
2.2-9.7

6.8 y
2.8-11.4

5.8 y
2.6-10.4

HbA1c (%) 7.6 ± 1.4 7.4 ± 1.4 7.8 ± 1.7c 7.8 ± 1.6c 7.5 ± 1.2c 7.3 ± 1.1c 7.4 ± 1.1 7.5 ± 1.3c 7.4 ± 1.2 7.5 ± 1.2 7.8 ± 1.5c

BMI (kg/m2) 31.5 ± 6.7 33.2 ± 6.7 33.5 ± 7.1 32.6 ± 6.2c 27.2 ± 4.5c 25.9 ± 4.1c 28.8 ± 5.3c 27.6 ± 4.4c 25.7 ± 3.7c 27.8 ± 4.5c 30.2 ± 5.7c

Hypertension 40,038
(74.6%)

16,601
(77.5%)

4,246
(82.4%)c

8,071
(69.9%)c

10,045
(71.3%)c

1,957
(64.7%)c

456
(78.1%)

4,434
(79.6%)c

429
(62.0%)c

984
(68.4%)c

366
(73.6%)

ACEI/ARB 34,920
(65.1%)

14,759
(68.9%)

3,279
(63.6%)c

7,002
(60.7%)c

8,932
(63.4%)c

1,793
(59.2%)c

433
(74.1%)

3,895
(69.9%)

390
(56.4%)c

844
(58.7%)c

313
(63.0%)

Note: Column percentages presented; age, HbA1c, and BMI reported as mean ± SD; DM duration (years) reported as median (IQR).
Abbreviations: ACEI/ARB, treatment with angiotensin converting enzyme inhibitor or angiotensin receptor blocker drug in the year before baseline UACR measurement (defined by ≥2 prescriptions); BMI, body mass index; DM,
diabetes mellitus; HbA1c, hemoglobin A1c; IQR, interquartile range; NDI, neighborhood deprivation index; NHPI, Native Hawaiian or Pacific Islander; NHW, non-Hispanic White; Q, quartile; SE, Southeast.
aThe overall cohort included 1,483 (2.8%) of other or unknown race.
bThe Asian/PI group included 2,274 (16.1%) with unspecified or other Asian/PI ethnicity.
cP < 0.05 versus NHWadults. Pairwise comparisons were performed using Fisher exact tests (proportions), t tests (age, HbA1c, and BMI), or 2-sample Wilcoxon tests (DM duration) and corresponding P values were adjusted to
control for multiple comparisons. The corresponding P values are provided in Table S1.
dWithin the overall cohort, NDI could not be calculated in 42 individuals.
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(A) ALL ADULTS (B)  NHW and Asian/PI SUBGROUPS

Asian/PI

Fig 1. Relative risk of repeated measures of albuminuria progression among adults with diabetes, preserved kidney function, and no
albuminuria at baseline, comparing (A) race and ethnicity and (B) Asian/Pacific Islander (PI) groups to non-Hispanic White (NHW)
adults. Modified Poisson regression with robust variance estimation was used to fit generalized estimating equation models for
repeated measures of UACR, based on the lowest available measure each year. Relative risk of albuminuria is reported, adjusting
for baseline age, smoking, neighborhood deprivation index, body mass index, diabetes duration, HbA1c, hypertension;
angiotensin-converting enzyme inhibitor or receptor blocker therapy in the year before UACR measurement, year of UACR measure-
ment, and eGFR category (calculated using the refitted Chronic Kidney Disease Epidemiology Collaboration equation), with 1.8%-
4.0% categorized as missing eGFR. Missing HbA1c (< 0.1%) and BMI (12.5%) were imputed with mean values by race, ethnicity, or
Asian/PI subgroup. Abbreviations: NHW, non-Hispanic White; PI, Pacific Islander; HbA1c, hemoglobin A1c.

Correspondence
HbA1c and diagnosed hypertension were assessed, but not
blood pressure, follow-up glycemic control, or diabetes
pharmacotherapy.

Overall, the observed ethnic differences in early pro-
gression to albuminuria among patients with diabetes and
preserved (baseline) kidney function support the need to
examine disaggregated Asian/PI populations with more
granular data on biological, social, and socioeconomic
factors.
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Figure S1: Flowchart describing the identification of the study
cohort.

Table S1: Corresponding P values for Table 1 comparing each racial
and ethnic group with non-Hispanic White.

ARTICLE INFORMATION

Authors’ Affiliations: Department of Medicine (BZ), Department of
Nephrology (KKC, SZ), Department of Endocrinology (HA, JCL),
Kaiser Permanente Oakland Medical Center, Oakland, CA;
Division of Research, Kaiser Permanente Northern California,
Oakland, CA (JAD, SZ, JCL); The Permanente Medical Group;
Oakland, CA (KKC, HA, SZ, JCL); and Department of Health
Systems Science, Kaiser Permanente Bernard J. Tyson School of
Medicine, Pasadena, CA (JCL).

Address for Correspondence: Joan C. Lo, MD, Division of
Research, Kaiser Permanente Northern California, 2000
Broadway, Oakland, CA. 94612. Email: Joan.C.Lo@kp.org

Author Contributions: Research idea and study design: BZ, JAD,
KKC, HA, SZ, and JCL; data acquisition: JAD; data analysis and
interpretation: BZ, JAD, KKC, HA, SZ, and JCL; statistical
Kidney Med Vol 6 | Iss 11 | November 2024 | 100907
analysis: JAD; supervision or mentorship: JAD, SZ, and JCL. SZ
and JCL (equal contribution). Each author contributed important
intellectual content during manuscript drafting or revision and
accepts 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.

Support: This study was supported by a 2021 grant from the KPNC
Community Health Program and by Graduate Medical Education
Research, supported by the KPNC Community Health Program.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

Acknowledgments: The authors thank Catherine Lee, PhD, for her
biostatistical expertise and input.

Prior Presentation: A portion of these findings were presented as
an abstract at the 2023 National Kidney Foundation meeting in
Austin, TX, April 12, 2023.

Peer Review: Received February 11, 2024 as a submission to the
expedited consideration track with 1 external peer review. Direct
editorial input from the Statistical Editor, an Associate Editor, and
the Editor-in-Chief. Accepted in revised form June 18, 2024.

Publication Information: © 2024 The Authors. Published by
Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is
an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/). Published online
September 19, 2024 with doi 10.1016/j.xkme.2024.100907

REFERENCES
1. ElSayed NA, Aleppo G, Aroda VR, et al. 11. Chronic kidney

disease and risk management: standards of care in diabetes-
2023. Diabetes Care. 2023;46(suppl 1):S191-S202. doi:10.
2337/dc23-S011

2. McGill JB, Haller H, Roy-Chaudhury P, et al. Making an
impact on kidney disease in people with type 2 diabetes: the
importance of screening for albuminuria. BMJ Open Dia-
betes Res Care. Jul 2022;10(4). doi:10.1136/bmjdrc-2022-
002806

3. Chronic Kidney Disease Prognosis Consortium, Matsushita K,
van der Velde M, et al. Association of estimated glomerular
filtration rate and albuminuria with all-cause and cardiovascular
3

https://doi.org/10.1016/j.xkme.2024.100907
mailto:Joan.C.Lo@kp.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xkme.2024.100907
https://doi.org/10.2337/dc<?thyc=10?>23-S<?thyc?>011
https://doi.org/10.2337/dc<?thyc=10?>23-S<?thyc?>011
https://doi.org/10.1136/bmjdrc-2022-002806
https://doi.org/10.1136/bmjdrc-2022-002806


Correspondence
mortality in general population cohorts: a collaborative meta-
analysis. Lancet. 2010;375(9731):2073-2081. doi:10.1016/
S0140-6736(10)60674-5

4. Nwosu UA, Darbinian JA, Chen KK, et al. Prevalence of Albu-
minuria Among Adults With Diabetes and Preserved Estimated
Glomerular Filtration Rate by Race and Ethnicity. Diabetes
Care. 2023;46(3):e78-e80. doi:10.2337/dc22-1871

5. Bhalla V, Zhao B, Azar KM, et al. Racial/ethnic differences in
the prevalence of proteinuric and nonproteinuric diabetic kid-
ney disease. Diabetes Care. 2013;36(5):1215-1221. doi:10.
2337/dc12-0951

6. Afkarian M, Zelnick LR, Hall YN, et al. Clinical manifestations of
kidney disease among US adults with diabetes, 1988-2014.
JAMA. 2016;316(6):602-610. doi:10.1001/jama.2016.10924
4

7. Dias JP, Shardell M, Golden SH, Ahima RS, Crews DC. Racial/
Ethnic trends in prevalence of diabetic kidney disease in the
United States. Kidney Int Rep. 2019;4(2):334-337. doi:10.
1016/j.ekir.2018.10.018

8. Kataoka-Yahiro M, Davis J, Gandhi K, Rhee CM, Page V. Asian
Americans & chronic kidney disease in a nationally represen-
tative cohort. BMC Nephrol. 2019;20(1):10. doi:10.1186/
s12882-018-1145-5

9. Choi AI, Karter AJ, Liu JY, Young BA, Go AS, Schillinger D.
Ethnic differences in the development of albuminuria: the
DISTANCE study. Am J Manag Care. 2011;17(11):737-745.

10. Norton JM, Moxey-Mims MM, Eggers PW, et al. Social de-
terminants of racial disparities in CKD. J Am Soc Nephrol.
2016;27(9):2576-2595. doi:10.1681/ASN.2016010027
Kidney Med Vol 6 | Iss 11 | November 2024 | 100907

https://doi.org/10.1016/S0140-6736(10)60674-5
https://doi.org/10.1016/S0140-6736(10)60674-5
https://doi.org/10.2337/dc22-1871
https://doi.org/10.2337/dc12-0951
https://doi.org/10.2337/dc12-0951
https://doi.org/10.1001/jama.2016.10924
https://doi.org/10.1016/j.ekir.2018.10.018
https://doi.org/10.1016/j.ekir.2018.10.018
https://doi.org/10.1186/s12882-018-1145-5
https://doi.org/10.1186/s12882-018-1145-5
http://refhub.elsevier.com/S2590-0595(24)00118-3/sref9
http://refhub.elsevier.com/S2590-0595(24)00118-3/sref9
http://refhub.elsevier.com/S2590-0595(24)00118-3/sref9
https://doi.org/10.1681/ASN.2016010027

	Incident Albuminuria and Ethnicity Among Adults With Diabetes in an Integrated Health Care System in the United States
	References


