Epidemiology/Health Services Research
O R I G I N A L

A R T I C L E

Elevated Rates of Diabetes in Paciﬁc
Islanders and Asian Subgroups
The Diabetes Study of Northern California (DISTANCE)
ANDREW J. KARTER, PHD1
DEAN SCHILLINGER, MD2,3,4
ALYCE S. ADAMS, PHD1
HOWARD H. MOFFET, MPH1

JENNIFER LIU, MPH1
NANCY E. ADLER, PHD5
ALKA M. KANAYA, MD2

OBJECTIVEdWe estimated the prevalence and incidence of diabetes among speciﬁc subgroups of Asians and Paciﬁc Islanders (APIs) in a multiethnic U.S. population with uniform
access to care.

RESULTSdThere were 210,632 subjects with prevalent diabetes as of 1 January 2010 and 15,357
incident cases of diabetes identiﬁed during 2010. The crude diabetes prevalence was 9.9% and the
incidence was 8.0 cases per 1,000 person-years and, after standardizing by age and sex to the 2010
U.S. Census, 8.9% and 7.7 cases per 1,000 person-years. There was considerable variation among
the seven largest API subgroups. Paciﬁc Islanders, South Asians, and Filipinos had the highest prevalence (18.3, 15.9, and 16.1%, respectively) and the highest incidence (19.9, 17.2, and 14.7 cases per
1,000 person-years, respectively) of diabetes among all racial/ethnic groups, including minorities
traditionally considered high risk (e.g., African Americans, Latinos, and Native Americans).
CONCLUSIONSdHigh rates of diabetes among Paciﬁc Islanders, South Asians, and Filipinos are obscured by much lower rates among the large population of Chinese and several smaller
Asian subgroups.
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A

sians and Paciﬁc Islanders (APIs)
comprised 5% of the U.S. population in the 2010 Census, a 43%
increase compared with the 2000 Census
(1). The three largest API subgroups included people of Chinese (3.3 million),
South Asian (2.8 million), or Filipino
(2.6 million) ancestry. Most national
health surveys before 2000 classiﬁed
Asians as “other race” or, if recognized,
combined them with Paciﬁc Islanders;

thus, the variation among API subgroups
has been neglected.
Epidemiologic studies and U.S. national surveillance report that Asians have a
higher prevalence of type 2 diabetes relative
to non-Hispanic whites, but lower than
that of African Americans and Latinos
(2,3). However, aggregation of API subgroups may preclude identifying those at
particularly high risk for diabetes (4). A recent report from the U.S. National Health
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RESEARCH DESIGN AND
METHODSdSubjects were adult
($18 years of age) health plan members
of Kaiser Permanente Northern California
(KPNC), a large, integrated healthcare delivery system caring for .3 million people who are broadly representative of the
local and statewide population (7). We
studied the prevalence and incidence of
diabetes during the calendar year 2010
(1 January 2010–31 December 2010),
while excluding subjects not continuously enrolled during the 12 months (1
January 2009–31 December 2009) prior
to baseline to avoid misclassifying new
enrollees with pre-existing diabetes as incident cases. These criteria resulted in an
eligible adult population of 2,123,548.
Those with unknown race/ethnicity
(n = 419,185) were included in the denominator for our evaluation of overall
prevalence and incidence but excluded
from the race-speciﬁc analyses. Race/ethnicity was ascertained from self-reported
demographic data collected at clinic visits, during health plan enrollment, from
member surveys, or on intake for hospitalization. Self-reported race/ethnicity
was available for 1,704,363 patients
(80%), including white (n = 968,943), Latino (n = 253,821), African American (n =
135,934), Filipino (n = 82,781), Chinese
(n = 68,831), Japanese (n = 16,032), Native
American/American Indian/Alaska native
(n = 9,546), Paciﬁc Islander (Hawaiian,
Guamanian, Samoan, or other Paciﬁc
Islander; n = 7,732), South Asian (Asian
Indian, Pakistani, Bangladeshi, Sri Lankan,
or Nepalese; n = 6,768), Southeast Asian
(Cambodian, Laotian, Burmese, Thai,
care.diabetesjournals.org
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RESEARCH DESIGN AND METHODSdThis prospective cohort analysis included
2,123,548 adult members of Kaiser Permanente Northern California, including 1,704,363 with
known race/ethnicity (white, 56.9%; Latino, 14.9%; African American, 8.0%; Filipino, 4.9%;
Chinese, 4.0%; multiracial, 2.8%; Japanese, 0.9%; Native American, 0.6%; Paciﬁc Islander, 0.5%;
South Asian, 0.4%; and Southeast Asian, Korean, and Vietnamese, 0.1% each). We calculated agestandardized (to the 2010 U.S. population) and sex-adjusted diabetes prevalence at baseline and
incidence (during the 2010 calendar year). Poisson models were used to estimate relative risks.

Interview Survey (NHIS) disaggregated API
subgroups and found substantive differences in diabetes prevalence (3). Nonetheless,
there is a paucity of published data on the
prevalence and incidence of diabetes
among API subgroups in the U.S (5,6).
Through the Diabetes Study of Northern
California (DISTANCE), we estimated racial/
ethnic differences in the prevalence and incidence of diabetes in a large, multiethnic
cohort of patients receiving care in an integrated health delivery system.

Karter and Associates

Table 1dClinical recognition of diabetes
Clinical recognition of diabetes* was based on
any of the following:
1) inpatient diagnosis (principal diagnosis of
ICD-9: 250)
2) outpatient diagnosis (two or more
diagnoses with ICD-9: 250; excludes
diagnoses collected in the emergency
room or optometry or ophthalmology
departments)
3) second abnormal outpatient laboratory
result (fasting glucose $126 mg/dL;
random or postchallenge [75 g] glucose
$200 mg/dL; HbA1c $6.5%), tested on
separate days, within a 3-year period
4) pharmacy use (prescription for
insulin or oral antihyperglycemic
medications)
*We excluded those newly identiﬁed diabetes cases
if they were based on a diagnosis for gestational diabetes mellitus (ICD-9: 648.8), identiﬁed due to the
use of insulin sensitizers (thiazolidinediones or
metformin) for conditions other than diabetes (e.g.,
lipodystrophy or polycystic ovary syndrome), or
included due to a single criteria without subsequent
diabetes-related utilization within a 2-year period.

care.diabetesjournals.org

and prevalence of diabetes (whites as the
reference group) in a series of internally
adjusted Poisson regression models with
log link functions. The base model was
age and sex adjusted, and subsequent
models included potential mediators
(model 1 added census-based, block-level
median income to the base model, and
model 2 added BMI and systolic blood
pressure to model 1).
Study methods and description of the
KPNC Diabetes Registry (99% sensitivity
based on chart review validation) have
been published previously (8,9). However, in this study, we also used the new
diagnostic criteria of HbA1c $6.5% recognized by the American Diabetes Association Clinical Practice Recommendations
in 2010 (10). This study was approved by
the institutional review boards of the Kaiser
Foundation Research Institute and University of California, San Francisco.
RESULTSdThe characteristics for the
2,123,548 adults members of the study
population differed substantively by race/
ethnicity (Table 2). The average age was
49 years, but Vietnamese and Southeast
Asians were younger on average, and Japanese, whites, Chinese, and multiracial
members were older. Multiracial, African
American, Filipino, and Southeast Asian
groups had a greater proportion of women.
BMI (kg/m2) was 28.2 on average overall,
and highest in African Americans and Native Americans and lowest in Vietnamese,
Koreans, Chinese, and Japanese. Systolic
blood pressure was 124 mmHg on average
but highest in African Americans, whites,
and multiracial subjects and lowest in Vietnamese, Southeast Asians, Koreans, and
South Asians. The median census blockgroup level income was $62,600 annually,
with the highest salaries associated with
Koreans, Chinese, South Asians, and Japanese, and lowest with African Americans,
Latinos, and Native Americans.
We identiﬁed 210,632 individuals
with prevalent diabetes, yielding an 8.9%
prevalence after standardizing to the 2010
U.S. population (Table 3). The prevalence
increased with age (P , 0.001); men had
higher prevalence than women (10.2% in
men vs. 7.8% in women; P , 0.001). Since
the age and sex patterns were similar across
races/ethnicities, we present age- and sexstandardized prevalence of diabetes for
each racial/ethnic category and the ageand sex-adjusted RR (Table 4). Each ethnic
minority group had signiﬁcantly higher
diabetes prevalence than whites (reference
group) (7.3%). The highest prevalence

was observed among Paciﬁc Islanders
(18.3%; RR 2.43), followed by Filipinos
(16.1%; 2.26), South Asians (15.9%;
2.19), Latinos (14.0%; 1.88), African
Americans (13.7%; 1.86), Native Americans (13.4%; 1.86), multiracial patients
(12.8%; 1.74), other/unspeciﬁed Asians
(12.1%: 1.59), Southeast Asians (10.5%;
1.46), Japanese (10.3%; 1.46), Vietnamese (9.9%; 0.98 but NS), Koreans (9.9%;
1.31), and Chinese (8.2%; 1.14). The
aggregated categories of Asians and
Asians/Paciﬁc Islanders yielded prevalence estimates of 12.2 and 12.3%, respectively (data not shown).
Of the 1,912,916 individuals without
prevalent diabetes on 1 January 2010,
there were 15,357 incident diabetes cases
identiﬁed during 2010. After age and sex
standardizing, the incidence density was
7.7 incident cases (95% CI 7.55–7.79)
per 1,000 person-years. The patterns of
age- and sex-standardized incidence (and
across races/ethnicities) and internally
adjusted RRs (Table 5) were similar to
those observed for prevalence. Paciﬁc Islanders (19.9 cases per 1,000 personyears; RR 3.08) had the highest incidence
rates, more than triple that of whites, who
had 6.3 cases per 1,000 person-years, followed by South Asians (17.2; RR 2.31),
Filipinos (14.7; 2.38), Native Americans
(12.0; 1.93), Latinos (11.2; 1.76), African
Americans (11.2; 1.76), other/unspeciﬁed Asians (10.2; 1.55), multiracial patients (9.7; 1.50), Japanese (7.5; 1.26),
and Chinese (6.5; 1.02 but NS). We do
not report incident rates for Koreans,
Vietnamese, and other Southeast Asians
due to the low power in these small subgroups, although we do report the RRs.
The aggregated categories of all Asians
and Asians/Paciﬁc Islanders yielded incidence estimates of 10.4 and 10.6 cases
per 1,000 person-years, respectively
(Fig. 1).
We examined the contribution of several possible explanatory factors. The BMI
among the subjects with newly diagnosed
diabetes varied widely across race/ethnic
groups, ranging from 36.2 kg/m2 in Native
Americans to 27.2 kg/m2 in Chinese individuals (Fig. 2). Moreover, the mean BMI
among those identiﬁed with incident diabetes was consistently higher than in those
with prevalent diabetes (by 1–2 points)
and in individuals who remained normoglycemic (by 3–6 points). Adjusting for
census block-level income in the Poisson
regression models for prevalence and incidence (model 2 in Tables 4 and 5) imparted minimal changes to the age- and
DIABETES CARE, VOLUME 36, MARCH 2013
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Malaysian, Indonesian; n = 1,876), Korean
(n = 1,130), Vietnamese (n = 1,671), other
and unspeciﬁed Asian (n = 101,769), and
multiracial (n = 47,529). We also created
aggregate categories of Asians (Filipino,
Chinese, Japanese, South Asian, Southeast
Asian, Korean, Vietnamese, and other/unspeciﬁed Asian; n = 280,858) and APIs (n =
288,590) to simulate the current categorization used for presenting demographic
data at the national and state level.
The prevalence of clinically recognized diabetes was estimated overall and
by race/ethnicity as of 1 January 2010
(baseline), based on available administrative data (algorithm detailed in Table 1).
The incidence rate was estimated by incident cases of diabetes identiﬁed during
the calendar year of 2010 divided by the
population at risk (n = 1,912,916), which
excluded those with known (prevalent)
diabetes at baseline or incomplete membership in the previous year (precluding
ability to reliably ascertain if they joined
with pre-existing diabetes). We sex and
age standardized the 2010 U.S. Census
population, yielding rates expected if
our population had the identical demographic distribution as the U.S. population. This will facilitate comparisons
between our ﬁndings and existing and future national surveillance reports. We also
estimated relative risk (RR) of incidence

Elevated rates of diabetes in Asian subgroups
Table 2dRace/ethnicity-speciﬁc characteristics of our study population (n = 2,123,548); KPNC

Sample size

Age (years)

Sex (% female)

BMI (kg/m2)

Systolic blood
pressure (mmHg)

Median household income
in census block (31,000)†

White (reference)
Latino
African American
Filipino
Chinese
Japanese
Native American
Paciﬁc Islander
South Asian
Southeast Asian
Korean
Vietnamese
Other/unspeciﬁed Asian
Multiracial group
Missing race
Overall

968,943
253,821
135,934
82,781
68,831
16,032
9,546
7,732
6,768
1,876
1,130
1,671
101,769
47,529
419,185
2,123,548

53.6 (18.0)
44.8 (16.5)
48.8 (17.5)
49.1 (16.2)
51.6 (16.8)
58.7 (17.7)
47.9 (16.5)
46.0 (17.8)
43.4 (15.0)
37.7 (12.2)
49.6 (15.7)
39.5 (11.6)
43.3 (15.1)
55.6 (18.8)
40.1 (13.1
48.8 (17.6)

56.2%
57.4%
60.0%
61.6%
58.5%
62.9%
57.7%
54.4%
52.0%
63.0%
50.4%
61.0%
59.9%
64.4%
35.4%
53.2%

28.3 (6.4)
29.7 (6.4)
30.9 (7.5)
26.6 (4.7)
24.2 (4.0)
25.4 (4.9)
30.4 (7.2)
29.8 (7.7)
26.4 (4.7)
26.4 (5.2)
24.9 (4.2)
23.9 (4.1)
25.5 (4.8)
28.7 (6.6)
27.9 (6.0)
28.2 (6.3)

124.6 (15.1)
122.3 (14.8)
127.1 (16.1)
123.9 (14.7)
120.1 (15.0)
123.5 (15.0)
124.3 (15.3)
124.0 (15.3)
119.0 (14.8)
117.0 (14.0)
119.9 (14.9)
114.7 (14.3)
119.2 (14.9)
124.5 (15.6)
122.7 (14.1)
123.7 (15.1)

$65.7 (25.3)
$55.4 (20.8)
$50.9 (21.0)
$64.5 (21.1)
$70.1 (28.4)
$69.7 (26.2)
$56.2 (21.7)
$58.0 (22.2)
$69.2 (27.5)
$51.0 (23.7)
$72.1 (27.6)
$64.1 (25.5)
$67.2 (26.4)
$62.1 (23.8)
$62.1 (24.4)
$62.6 (24.8)

Data are reported as means (SD) unless otherwise noted. †Block-level indicator from the 2010 U.S. Census linked to each subject’s geocoded address.

sex-adjusted point estimates (model 1).
After adjustment for the two available clinical factors (BMI and systolic blood pressure in model 2), the point estimate for the
RR increased for all of the Asian subgroups
but decreased for Paciﬁc Islanders, African
Americans, Latinos, Native Americans, and
multiracial subjects.
CONCLUSIONSdIn a large, integrated healthcare delivery system in

which participants have uniform access
to healthcare, both the diabetes prevalence
and incidence rates in the two aggregate API
categories (Asians or APIs) were greater than
whites but lower than Latinos or African
Americans. However, there was substantial
variation across the API subgroups. Paciﬁc
Islanders, South Asians, and Filipinos
had substantially higher prevalence and
incidence than all other ethnic groups,
including African Americans, Latinos, and

Native Americans. Paciﬁc Islanders had
more than three times the incidence of
diabetes relative to whites, compared with
an ;75% higher diabetes incidence among
African Americans and Latinos relative to
whites.
Our ﬁndings are consistent with previous population-based studies based on
the Behavioral Risk Factor Surveillance
Study (11) and the NHIS (12), which
ranked Asians as intermediate in risk above

Table 3dRace/ethnicity-speciﬁc diabetes prevalence and incidence sex and age standardized to the 2010 U.S. population; KPNC

Race/ethnicity

Sample size

Prevalence (%) (95% CI)†

Standardized relative
difference in
prevalence‡

White (reference)
Latino
African American
Filipino
Chinese
Japanese
Native American
Paciﬁc Islander
South Asian
Southeast Asian
Korean
Vietnamese
Other/unspeciﬁed Asian
Multiracial group
Missing race/ethnicity
Overall

968,943
253,821
135,934
82,781
68,831
16,032
9,546
7,732
6,768
1,876
1,130
1,671
101,769
47,529
419,185
2,123,548

7.25 (7.2–7.29)
14.02 (13.89–14.16)
13.7 (13.53–13.87)
16.13 (15.9–16.37)
8.15 (7.96–8.33)
10.28 (9.84–10.71)
13.38 (12.74–14.02)
18.27 (17.44–19.1)
15.85 (14.83–16.87)
10.52 (8.49–12.55)
9.85 (7.8–11.91)
9.85 (7.51–12.2)
12.12 (11.88–12.35)
12.84 (12.54–13.14)
5.36 (5.21–5.5)
8.89 (8.86–8.93)

Reference
94%
89%
123%
12%
42%
85%
152%
119%
45%
36%
36%
67%
77%
226%
23%

Incidence (new cases
per 1,000 person-years)
(95% CI)

Standardized relative
difference in
incidence‡

6.3 (6.14–6.46)
11.17 (10.68–11.66)†
11.22 (10.61–11.84)†
14.68 (13.74–15.62)†
6.5 (5.87–7.14)
7.53 (6.14–8.92)
11.97 (9.6–14.34)†
19.94 (16.16–23.71)†
17.16 (11.99–22.34)†
11.36 (1.24–21.47)
20.28 (15.74–24.82)†
4.62 (1.13–8.1)
10.17 (9.38–10.96)†
9.74 (8.63–10.85)†
6.16 (5.69–6.63)
7.67 (7.55–7.79)†

Reference
77%
78%
133%
3%
20%
90%
216%
172%
80%
222%
227%
61%
55%
22%
22%

Denominator includes subjects with known race/ethnicity, directly standardized to the age and sex distribution of the 2010 U.S. Census population. For the
prevalence calculations, this includes 2,123,548 Kaiser Permanente members. For the incidence calculations, those with pre-existing diabetes were excluded, leaving
1,912,916 in the denominator. †P , 0.05. ‡Relative difference = (% or rate in ethnic group – % or rate in reference)/(% or rate in reference).
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Race/ethnicity
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whites and below African Americans, Latinos, and Native Americans. The use of the
aggregated Asian or API categories masks
the variation in risk among the subgroups (4). These categories are essentially
weighted averages of the component subgroups, with the risk of the larger groups
(Chinese and Filipinos) exerting a stronger
inﬂuence on the overall rate. Thus, the very
high risk experienced among Paciﬁc Islanders, South Asians, and Filipinos is
masked in the aggregate rate by the much
lower risk among Chinese and Japanese.
Our ﬁndings are consistent with the
NHIS, reporting elevated diabetes prevalence among all Asian ethnic groups
combined, but particularly high risk
among Filipinos and South Asians (3).
In the 2004 New York City Health and
Nutrition Examination Survey, the higher
diabetes prevalence observed among
Asians relative to whites was primarily
due to high diabetes prevalence among
South Asians (13). Less national data exist
for Paciﬁc Islanders, but in smaller epidemiologic studies conducted in Hawaii, diabetes prevalence was similarly high
among Paciﬁc Islanders compared with
Japanese and even Filipinos (14).
Phenotypic differences by race/ethnicity were also evident among patients
care.diabetesjournals.org

newly diagnosed with diabetes. Most
noteworthy was that each Asian subgroup
other than Paciﬁc Islanders had a substantively lower average BMI at diabetes
diagnosis than the remaining groups at
diagnosis. The average BMI values of
Asian subgroups were in fact below the
threshold for obesity based on National
Heart, Lung, and Blood Institute standards. The World Health Organization
criteria suggested for use in Asian populations (15), with overweight BMI 23–
27.5 kg/m2 and obesity $27.5 kg/m2,
are more useful for helping clinicians
identify who to target for behavioral interventions to reduce diabetes risk. Compared with those with incident diabetes,
there was a consistent pattern across race/
ethnic groups of lower BMI among individuals with prevalent diabetes, and even
lower BMI among normoglycemic subjects.
Adjusting for BMI actually increased the RR
for all the Asian subgroups, while attenuating the RR among the remaining minority
groups. This suggests that Asian subgroups
have an increased prevalence and incidence
of diabetes at comparable levels of BMI
(relative to the white reference group).
Few data on diabetes incidence exist
for APIs, particularly for clinically recognized rather than self-reported diabetes.
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Figure 1dStandardized diabetes incidence rate (per 1,000 person-years) for each race/ethnic
group (2010, KPNC). Identiﬁed 15,357 new cases of medically diagnosed diabetes in 2010 among
the adults ($18 years of age) without pre-existing diabetes in KPNC on 1 January 2010. The
incidence density was directly standardized to the 2010 U.S. Census. All Asian included Filipino,
Chinese, Japanese, South Asian, Southeast Asian, Korean, Vietnamese, unspeciﬁed Asian, and
multiracial Asian; API included the identical groups as all Asian with the addition of Paciﬁc
Islanders.

The few existing studies again support the
somewhat misleading impression that
stems from aggregating subgroups into
broad Asian or API categories (16). The
rate observed in the KPNC cohort adds
several additional subgroups for which
few current diabetes incidence data exist,
notably among Filipinos and South Asians.
Moreover, unlike population-based studies, this study population received care
in a single integrated healthcare delivery
system, and thus the ﬁndings are not confounded by differential access to care across
the racial/ethnic groups.
These ﬁndings may not be representative of other geographical regions,
health plans, or population-based samples. Findings are based on a fully insured
population from Northern California;
caution is needed when generalizing to a
wider population. Asian immigrants to
the U.S. may differ signiﬁcantly from the
populations from which they originated.
Although California has a longer history
of immigration from Asia than other parts
of the U.S., the timing of immigration
varies along with the degree of acculturation to a Western lifestyle. The time of
residence and acculturation in the U.S.
may alter rates of chronic diseases such as
diabetes, and this effect can change over
time or in subsequent generations. The
stage of life (child, older adults, etc.) when
U.S. residence began may also play an
important role. Also, it is unclear as to
what extent the racial/ethnic differences
in screening for diabetes could contribute
to our ﬁndings. Screening for diabetes has
increased in recent years, and, overall,
65% of subjects without pre-existing diabetes completed a fasting, random, or
postchallenge glucose test during the 2
years prior to study baseline (2008–
2009). Modest differences were noted
by race/ethnicity: multiracial subjects
(72%), South Asians (71%), Chinese
(70%), Japanese (68%), Filipinos (67%),
Koreans (66%), whites (65%), African
Americans (64%), Native Americans
(63%), Vietnamese (63%), Latinos (62%),
and Paciﬁc Islanders (60%). However, the
race/ethnicity-speciﬁc ranking of screening
rates was inconsistent with the ranking in
diabetes risk, suggesting that these screening differences unlikely accounted for observed differences. The American Diabetes
Association introduced HbA1c as a screening test in their 2010 Clinical Practice Recommendations (10), and thus it was only
rarely used at the time of the study (only
0.3% of our cohort was screened for diabetes using an HbA1c test alone), diminishing

Elevated rates of diabetes in Asian subgroups

concerns that this may bias ascertainment
given the observed differential association
between glycemia and HbA1c by race (17).
It remains unknown to what extent the
rates of undetected diabetes vary across
race/ethnicity, and whether the ethnic distribution of diabetes would change substantively if we did not have 19.7% with
missing data regarding ethnicity.
These ﬁndings represent a departure
from the conventional wisdom regarding

diabetes burden among APIs as being
uniformly lower than African Americans
and Latinos but higher than that of
whites. Surveillance statistics aggregating
all APIs obscure the very high diabetes
risk among Paciﬁc Islanders, South
Asians, and Filipinos. These groups
would beneﬁt from increased diabetes
prevention efforts. Subgroup variation
in diabetes prevalence is not unique to
APIs; variation has been observed among
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Table 4dAge- and sex-adjusted, race/ethnicity-speciﬁc RR for diabetes prevalence based on a Poisson regression with log link functions;
KPNC (n = 2,123,548)

Race/ethnicity
White (reference)
Latino
African American
Filipino
Chinese
Japanese
Native American
Paciﬁc Islander
South Asian
Southeast Asian
Korean
Vietnamese
Other/unspeciﬁed Asian
Multiracial group

Base model
(age and sex adjusted)

Model 1 (age, sex, and
income‡ adjusted)

Model 2 (age, sex, income‡,
systolic blood pressure, and BMI adjusted)

Reference
1.88 (1.86–1.91); P , 0.0001
1.86 (1.83–1.89); P , 0.0001
2.26 (2.22–2.30); P , 0.0001
1.14 (1.11–1.16); P , 0.0001
1.46 (1.40–1.51); P , 0.0001
1.86 (1.76–1.96); P , 0.0001
2.43 (2.30–2.56); P , 0.0001
2.19 (2.05–2.33); P , 0.0001
1.46 (1.22–1.74); P , 0.0001
1.31 (1.10–1.56); P , 0.003
0.98 (0.78–1.24); NS
1.59 (1.56–1.63); P , 0.0001
1.74 (1.70–1.78); P , 0.0001

Reference
1.80 (1.78–1.82); P , 0.0001
1.73 (1.71–1.76); P , 0.0001
2.24 (2.20–2.28); P , 0.0001
1.16 (1.13–1.19); P , 0.0001
1.48 (1.42–1.54); P , 0.0001
1.78 (1.68–1.87); P , 0.0001
2.35 (2.23–2.48); P , 0.0001
2.25 (2.11–2.40); P , 0.0001
1.39 (1.16–1.66); P = 0.0004
1.36 (1.14–1.61); P = 0.0006
0.97 (0.77–1.22); NS
1.61 (1.58–1.65); P , 0.0001
1.71 (1.67–1.74); P , 0.0001

Reference
1.69 (1.67–1.71); P , 0.0001
1.50 (1.47–1.52); P , 0.0001
2.74 (2.69–2.79); P , 0.0001
1.63 (1.59–1.67); P , 0.0001
1.88 (1.80–1.96); P , 0.0001
1.55 (1.47–1.64); P , 0.0001
2.31 (2.19–2.44); P , 0.0001
2.64 (2.48–2.82); P , 0.0001
1.72 (1.43–2.07); P , 0.0001
1.84 (1.54–2.20); P , 0.0001
1.42 (1.12–1.80); P = 0.0041
2.13 (2.09–2.18); P , 0.0001
1.62 (1.58–1.66); P , 0.0001

Denominator includes subjects with known race/ethnicity. ‡Census-based (block-level) median income.
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Figure 2dBMI among adult ($18 years of age) members of KPNC by race for those with
prevalent diabetes (n = 194,614), newly identiﬁed diabetes (n = 13,392), and subjects remaining
normoglycemic (n = 1,496,357) during calendar year 2010. BMI measured during calendar year
2009 among the 1,704,363 adult members of KPNC with known ethnicity.

Latino subgroups (e.g., between Cubans,
Puerto Ricans, and Mexican Americans)
(18,19). Aggregated statistics may be,
frankly, misleading.
More work is needed to understand
the extent to which subgroup differences
in diabetes burden are attributable to
behavioral factors, socioeconomic status,
education, health literacy, language barriers, or biology. Diabetes is a rapidly
growing public health problem for Asian
Americans (2), and public health promotion may more effectively target subgroups separately given differences in
potential barriers to care (language, culture,
education, and socioeconomics). In response to the growing risk of diabetes
among Asians and the paucity of surveillance data, the Centers for Disease Control
and Prevention’s National Center for Health
Statistics has begun oversampling Asians in
the National Health and Nutrition Examination Survey (5). Although the causes of
differing diabetes rates by race/ethnicity are
not well understood, in our efforts to meet
our national objective of eliminating health
disparities, we must continue to monitor
diabetes prevalence and incidence among
the API subgroups, as well as across races/
ethnicities in general (20).

Karter and Associates
Table 5dAge- and sex-adjusted, race/ethnicity-speciﬁc RR (95% CI) for diabetes incidence based on a Poisson regression with log link
functions; KPNC (n = 1,912,916)

Race/ethnicity

Model 1 (age, sex, and
income‡ adjusted)

Model 2 (age, sex, income‡, systolic
blood pressure, and BMI adjusted)

Reference
1.76 (1.67–1.84); P , 0.0001
1.76 (1.66–1.87); P , 0.0001
2.38 (2.23–2.54); P , 0.0001
1.02 (0.92–1.12); NS
1.26 (1.07–1.50); P = 0.007
1.93 (1.58–2.34); P , 0.0001
3.08 (2.56–3.72); P , 0.0001
2.31 (1.83–2.92); P , 0.0001
1.20 (0.62–2.30); NS
1.13 (0.56–2.26); NS
0.99 (0.47–2.08); NS
1.55 (1.44–1.68); P , 0.0001
1.50 (1.36–1.65); P , 0.0001

Reference
1.68 (1.60–1.76); P , 0.0001
1.64 (1.54–1.74); P , 0.0001
2.37 (2.21–2.53); P , 0.0001
1.04 (0.95–1.15); NS
1.31 (1.10–1.55); P , 0.003
1.84 (1.51–2.25); P , 0.0001
2.92 (2.42–3.53); P , 0.0001
2.35 (1.85–2.98); P , 0.0001
1.14 (0.59–2.20); NS
1.19 (0.59–2.37); NS
1.00 (0.48–2.10); NS
1.57 (1.45–1.69); P , 0.0001
1.48 (1.34–1.63); P , 0.0001

Reference
1.54 (1.46–1.63); P , 0.0001
1.25 (1.18–1.34); P , 0.0001
3.22 (3.00–3.45); P , 0.0001
1.82 (1.65–2.01); P , 0.0001
1.79 (1.49–2.15); P , 0.0001
1.60 (1.31–1.97); P , 0.0001
2.61 (2.13–3.20); P , 0.0001
3.31 (2.60–4.22); P , 0.0001
1.91 (0.99–3.67); NS
1.66 (0.75–3.70); NS
2.10 (1.00–4.42); P , 0.05
2.28 (2.10–2.48); P , 0.0001
1.45 (1.31–1.60); P , 0.0001

NS, not statistically signiﬁcant at the P , 0.05 level. Denominator includes subjects with known race/ethnicity and without pre-existing diabetes on 1 January 2010.
‡Census-based (block-level) median income.
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White (reference)
Latino
African American
Filipino
Chinese
Japanese
Native American
Paciﬁc Islander
South Asian
Southeast Asian
Korean
Vietnamese
Other/unspeciﬁed Asian
Multiracial group

Base model
(age and sex adjusted)

