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Racial/Ethnic Trends
in Prevalence of Diabetic
Kidney Disease
in the United States

To the Editor: It is well-established that racial/ethnic
minorities have a higher prevalence of diabetes and
chronic kidney disease than white individuals.1 Racial/
ethnic disparities in end-stage kidney disease are pro-
found in the United States, with Hispanic individuals
having 2-fold, and non-Hispanic black individuals
(NHBs) having 3- to 4-fold greater risk as compared
with non-Hispanic white individuals (NHWs).2–4

Multiple factors likely contribute to these disparities,
including differential access to high-quality health care
services, health behaviors (e.g., dietary patterns) and
genetic factors, among others.5 Approximately 40% of
persons with diabetes mellitus have diabetic kidney
disease (DKD),6 rendering diabetes the leading cause of
chronic kidney disease and end-stage kidney disease in
the United States.4

Previous studies have investigated temporal
trends in DKD prevalence in the US population
overall.6,7 These studies suggest a trend toward
declining prevalence of albuminuria, more so among
younger persons and NHWs with diabetes, and an
overall increase in the prevalence of reduced esti-
mated glomerular filtration rate.6,7 The effect of these
temporal trends on racial/ethnic disparities in DKD
has not been fully explored, and could inform
ongoing and future efforts to reduce disparities in
kidney disease. Therefore, in the present study, we
aimed to determine separately the prevalence of
reduced estimated glomerular filtration rate, albu-
minuria, or both across 3 racial/ethnic groups (NHW,
NHB, and Hispanic) over the past decade and
examine changes in racial/ethnic disparities.
RESULTS
Our sample included 3874 persons with diabetes,
representing 114,710,140 US adults. There were
several sociodemographic and clinical differences be-
tween the racial/ethnic groups examined (Table 1). In
2005–2006, the prevalence of reduced kidney function
was 19.2% (95% confidence interval [CI], 15.8–22.6)
among NHWs, time trend P ¼ 0.06; 35.8% (95% CI,
29.8–41.8) for NHBs, time trend P ¼ 0.06; and 14.7%
(95% CI, 6.6–22.7) for Hispanic individuals, time
trend P ¼ 0.21 (Figure 1a).
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Despite there being no statistically significant
changes in the prevalence of reduced kidney function
for any racial/ethnic group over the period examined,
we observed opposite, although statistically insignif-
icant, trends in the prevalence of reduced kidney
function among NHWs (with increasing prevalence)
and NHBs (with decreasing prevalence) (P ¼ 0.06 for
both). Thus, disparities in prevalence of reduced
kidney function in NHBs compared with NHWs
decreased between 2005 and 2006 (16.6%; 95% CI,
8.8–24.3; P < 0.001) and 2013 and 2014 (4.8%; 95%
CI, �3.0 to 12.83; P ¼ 0.23). The difference in prev-
alence of reduced kidney function between Hispanic
and NHW individuals varied little from 2005 to 2006
(�4.5%; 95% CI, �14.1 to 5.11; P ¼ 0.35) and 2013 to
2014 (�4.8%; 95% CI, �11.54 to 1.91; P ¼ 0.16).
Therefore, the disparities in prevalence of reduced
kidney function overtime from 2005 to 2014 between
NHB or Hispanic individuals compared with NHWs
varied little, respectively, P ¼ 0.35 and P ¼ 0.48
(Figure 1a).

In 2005–2006, the prevalence of albuminuria was
26.7% (95% CI, 22.0–31.4) among NHWs, time trend
P ¼ 0.16; 33.1% (95% CI, 25.7–40.67) among NHBs,
time trend P ¼ 0.52 and 33.8% (95% CI, 22.1–45.8)
among Hispanic individuals, time trend P ¼ 0.62.
(Figure 1b). There were no statistically significant
differences in the prevalence of albuminuria in NHBs
compared with NHWs in 2005–2006 (6.4%; 95%
CI, �2.3 to 15.2; P ¼ 0.14); however, in 2013–2014,
NHBs had significantly greater prevalence of albu-
minuria (8.4%; 95% CI, 1.2–15.5; P ¼ 0.02). The
prevalence of albuminuria in Hispanic compared
with NHW individuals was similar in 2005–2006 (P ¼
0.23) and 2013–2014 (P ¼ 0.49). Disparities in prev-
alence of albuminuria over time (from 2005–2014)
between NHB or Hispanic individuals compared
with NHWs were stable, P ¼ 0.91 and 0.36,
respectively.

In 2005–2006, the prevalence of either reduced
kidney function or albuminuria was 37.9% (95% CI,
31.7–44.0) among NHWs, time trend P ¼ 0.14, 53.5%
(95% CI, 45.3–61.6) among NHBs, time trend P ¼ 0.17;
and 41.9% (95% CI, 29.8–54.0) among Hispanic in-
dividuals, time trend P ¼ 0.75 (Figure 1c). Disparities
in prevalence of either reduced kidney function or
albuminuria in NHB compared with NHW individuals
were 15.6% (95% CI, 6.1–25.1); P ¼ 0.001 in 2005–
2006 and 9.1% (95% CI, 15.7–16.6); P ¼ 0.02 in 2013–
2014. The prevalence of reduced kidney function or
albuminuria among Hispanic compared with NHW
individuals was similar in 2005–2006 (P ¼ 0.56) and
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Table 1. Sociodemographic and clinical characteristics of adults aged $18 years with diabetes, by race/ethnicity, NHANES 2005–2014
NHANES survey

2005--2006 2007--2008 2009--2010 2011--2012 2013--2014

Total population survey n [ 608 n [ 986 n [ 807 n [ 748 n [ 725

Non-Hispanic white (obs) 240 416 329 215 275

Age, yr 61 � 10 60 � 12 62 � 10 62 � 11 61 � 10

Sex-female, % 50.8 (44.0–57.8) 45.4 (39.0–52.0) 44.7 (37.7–51.8) 46.3 (36.0–56.9) 42.10 (35.8–48.6)

Education status

< High school 19.0 (14.6–24.3) 21.8 (15.9–29.1) 20.2 (15.3–26.2) 19.0 (12.9–27.1) 14.2 (10.3–19.2)

High school 32.4 (23.4–43.0) 32.0 (24.0–41.1) 21.7 (15.1–30.3) 28.7 (19.0–41.0) 23.8 (19.8–28.4)

College graduate & above 19.5 (13.0–28.1) 19.2 (13.8–25.9) 25.6 (19.1–33.4) 23.4 (15.4–33.8) 18.7 (13.4–25.3)

Physiological parameters

BMI, kg/m2 33.0 � 5.6 32.4 � 5.8 32.9 � 5.9 33.1 � 5.2 33.7 � 6.0

Systolic BP, mm Hg 134.9 � 14.4 130.1 � 15.5 126.8 � 14.9 130.5 � 12.9 129.4 � 12.1

Diastolic BP, mm Hg 69.7 � 8.8 69.1 � 10.4 65.5 � 10.6 69.4 � 10.0 67.6 � 11.1

Fasting glucose, mg/dl 146.7 � 35.0 150.3 � 51.6 140.9 � 32.1 155.8 � 34.9 159.7 � 39.5

Hemoglobin A1C, % 6.8 � 1.1 6.9 � 1.2 7.0 � 1.1 7.3 � 1.1 7.4 � 1.1

Serum creatinine, mg/dl 0.98 � 0.20 0.96 � 0.25 0.95 � 0.24 0.96 � 0.26 0.97 � 0.25

Urine ACR, mg/g 98.5 � 319.8 88.7 � 414.2 58.9 � 183.4 91.9 � 270.6 130.4 � 457.4

eGFR, ml/min per 1.73 m2 76.9 � 15.7 80.8 � 18.6 79.5 � 17.9 79.8 � 17.2 79.9 � 17.3

Non-Hispanic black (obs) 183 251 148 239 160

Age, yr 57 � 17 55 � 19 57 � 17 56 � 20 57 � 16

Sex-female, % 52.5 (44.1–60.8) 57.2 (50.5–63.6) 54.8 (46.2–63.1) 57.2 (50.1–64.0) 50.5 (43.1–57.8)

Education status

< High school 36.9 (27.5–47.3) 36.4 (31.7–41.2) 30.2 (21.0–41.5) 29.1 (21.6–37.9) 22.9 (15.2–32.9)

High school 31.3 (23.8–39.8) 25.7 (21.7–30.2) 26.1 (16.7–38.4) 21.9 (17.4–27.1) 31.7 (26.3–37.7)

College graduate & above 9.6 (5.3–16.7) 11.2 (7.7–15.9) 6.3 (3.1–12.6) 18.8 (12.9–26.3) 18.4 (12.5–26.3)

Physiological parameters

BMI, kg/m2 33.8 � 11.0 34.6 � 12.1 34.4 � 10.7 34.7 � 12.4 34.8 � 11.0

Systolic BP, mm Hg 137.0 � 27.0 129.7 � 26.6 133.3 � 24.1 134.1 � 29.5 134.1 � 22.3

Diastolic BP, mm Hg 70.7 � 24.1 72.7 � 19.6 71.5 � 21.0 71.4 � 21.9 71.4 � 22.1

Fasting glucose, mg/dl 145.1 � 70.5 175.4 � 124.2 152.5 � 66.8 163.6 � 94.9 155.0 � 95.1

Hemoglobin A1C, % 7.6 � 2.3 7.5 � 2.7 7.9 � 2.8 8.0 � 3.2 7.8 � 2.6

Serum creatinine, mg/dl 1.08 � 0.47 1.01 � 0.51 1.00 � 0.45 1.04 � 0.63 1.05 � 0.47

Urine ACR, mg/g 181.6 � 1193.6 242.2 � 1542.6 70.7 � 343.5 124.5 � 573.6 138.1 � 540.3

eGFR, ml/min per 1.73 m2 73.8 � 29.2 80.4 � 31.6 78.9 � 29.8 77.4 � 36.2 75.6 � 28.5

Hispanic (obs) 185 319 330 294 290

Age, yr 53 � 16 56 � 18 55 � 20 54 � 16 55 � 17

Sex-female, % 56.6 (48.1–64.9) 50.9 (44.2–57.6) 48.5 (40.8–56.2) 47.8 (41.0–54.8) 46.1 (42.2–50.0)

Education status

< High school 46.6 (32.8–61.0) 47.5 (40.8–54.2) 52.2 (44.9–59.5) 45.1 (34.5–55.9) 39.2 (33.1–45.6)

High school 21.3 (16.5–27.0) 20.7 (13.4–30.5) 13.8 (9.7–19.1) 20.1 (16.4–24.5) 18.8 (13.1–26.2)

College graduate & above 12.1 (4.9–26.8) 10.8 (7.4–15.4) 10.3 (7.1–14.9) 13.3 (9.2–19.1) 17.9 (13.0–24.3)

Physiological parameters

BMI, kg/m2 30.1 � 8.3 30.8 � 9.1 31.5 � 9.3 32.3 � 8.0 30.8 � 8.0

Systolic BP, mm Hg 127.2 � 26.2 128.6 � 27.3 129.7 � 20.8 127.3 � 20.8 127.3 � 21.0

Diastolic BP, mm Hg 71.5 � 13.0 70.1 � 19.4 68.5 � 20.1 70.8 � 14.4 70.7 � 15.5

Fasting glucose, mg/dl 178.1 � 97.8 160.1 � 94.7 162.7 � 85.3 159.3 � 69.3 163.4 � 78.1

Hemoglobin A1C, % 7.6 � 2.5 7.3 � 2.4 7.8 � 2.5 7.9 � 2.1 8.0 � 2.5

Serum creatinine, mg/dl 0.87 � 0.35 0.81 � 0.38 0.84 � 0.44 0.83 � 0.30 0.88 � 0.45

Urine ACR, mg/g 156.6 � 698.3 196.2 � 918.4 177.3 � 1352.3 89.3 � 380.3 204.5 � 1083.4

eGFR, ml/min per 1.73 m2 90.0 � 25.3 93.0 � 29.7 92.3 � 33.6 93.4 � 26.0 90.4 � 28.8

Data are expressed in weighted means � SD and proportions � SD.
BMI, body mass index; BP, blood pressure; eGFR, estimated glomerular filtration rate; NHANES, National Health and Nutrition Examination Survey; obs, observations; Urine ACR, urine
albumin to creatinine ratio.
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2013–2014 (P ¼ 0.93). Disparities in prevalence of
reduced kidney function or albuminuria over time
(from 2005–2014) between NHB or Hispanic in-
dividuals compared with NHWs were stable, P ¼ 0.85
and P ¼ 0.26, respectively.
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DISCUSSION

We found that the overall prevalence of DKD (defined
by reduced kidney function or albuminuria) among
each of the 3 racial/ethnic groups examined remained
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Figure 1. Race/ethnicity trends in chronic kidney disease among US
adults with diabetes. The prevalence of reduced eGFR adjusted for
age and sex (a), the prevalence of albuminuria adjusted for age and
sex (b), and the prevalence of reduced eGFR or albuminuria adjusted
for age and sex (c). eGFR, estimated glomerular filtration rate; UAC
ratio, urine albumin-to-creatinine ratio.
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similar during most of the past decade, which is
consistent with previous studies reporting the preva-
lence of DKD in the US population overall.6,7 Our study
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extends these studies by noting that disparities in DKD
prevalence comparing NHB and Hispanic individuals
with NHWs have persisted over the past decade.
Notably, however, at different time points through the
decade examined, there were some declining trends in
the NHB versus NHW disparity in reduced kidney
function. This finding should be considered in the
context of previous reports of increasing prevalence of
reduced kidney function in the general US population
of persons with diabetes,6,7 which may have been due
to increasing prevalence among NHWs.

A key limitation of our study was the lack of suffi-
cient data in the National Health and Nutrition Exam-
ination Survey to allow for analyses of other racial/
ethnic groups, such as American Indian and Asian in-
dividuals. Similarly, we were not able to examine
subpopulations of Hispanic individuals, which may
share genetic and social risks similar to NHBs (e.g.,
black Hispanic individuals).

The underlying reasons for the persistence of racial/
ethnic disparities in DKD are likely multifactorial, to
include constitutional factors (e.g., genetic back-
ground), health behaviors (e.g., dietary patterns) and
socially determined factors (e.g., access to high-
quality health care). Further exploration of these
findings could identify opportunities to narrow dis-
parities in DKD prevalence. Strategies that have
proven successful in decreasing rates of end-stage
kidney disease among minority populations with
diabetes include the program of the Indian Health
Service and the Centers for Disease Control and Pre-
vention, which used a population health approach to
treating kidney disease, in the context of routine
diabetes care.8 Whether such approaches could
improve DKD outcomes among other racial/ethnic
minority groups, such as NHB and Hispanic in-
dividuals, should be explored.
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