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Abstract

Background—Asian-Americans are a rapidly growing and diverse population. Prior research on
dementia among Asian-Americans focused on Japanese-Americans or Asian-Americans overall,
although marked differences in cardiometabolic conditions between subgroups have been
documented.

Methods—We compared dementia incidence among four Asian-American subgroups (n=8,384
Chinese; n=4,478 Japanese; n=6,210 Filipino; n=197 South Asian) and whites (n=206,490) who
were Kaiser Permanente Northern California members aged =64 years with no dementia diagnoses
as of 1/1/2000. Dementia diagnoses were collected from medical records 1/1/2000-12/31/2013.
Baseline medical utilization and comorbidities (diabetes, depression, hypertension, stroke,
cardiovascular disease) were abstracted from medical records 1/1/1996-12/31/1999. We calculated
age-standardized dementia incidence rates and Cox models adjusted for age, sex, medical
utilization, and comorbidities.

Results—Mean baseline age was 71.7 years; mean follow-up was 9.6 years. Age-adjusted
dementia incidence rates were higher among whites than “All Asian-Americans” or any subgroup.
Compared with Chinese (13.7/1,000 person-years), dementia incidence was slightly higher among
Japanese (14.8/1,000 person-years; covariate-adjusted-hazard ratio (adjusted-HR)=1.08; 95%
Cl1=0.99-1.18) and Filipinos (17.3/1,000 person-years; adjusted-HR=1.20; 95% Cl=1.11-1.31),
and lower among South Asians (12.1/1,000 person-years; adjusted-HR=0.81; 95% C1=0.53-1.25).

Conclusions—~Future studies are needed to understand how immigration history, social,
environmental, and genetic factors contribute to dementia risk in the growing and diverse Asian-
American population.
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Introduction

Methods

Asian Americans are a rapidly growing segment of the United States older population, and
will constitute over 7% of adults over age 65 by 2050.1:2 Asian Americans are
heterogeneous, with diverse immigration histories, cultural backgrounds, and socioeconomic
exposures. Startling inequalities in cardiometabolic conditions have been documented
between Asian American subgroups, including diabetes and coronary artery disease.3-10 For
example, diabetes incidence rates were 14.7 per 1,000 person-years in Filipino American
adults compared with 6.5 per 1,000 person-years in Chinese American adults in Kaiser
Permanente Northern California.# Given the associations between cardiometabolic health
and dementia incidence,11-13 the inequalities in cardiometabolic health suggest that there
may be parallel inequalities in dementia incidence between Asian American subgroups.
Nonetheless, it is very challenging to study this heterogeneity because without intentional
over-sampling, few studies include adequate representation of Asian Americans as a whole,
let alone any Asian American subgroup, to provide informative estimates of dementia
incidence.

Prior research on dementia among Asian Americans has focused on Japanese Americans or
Asian Americans overall.14-18 Asian Americans are a diverse group, with Chinese,
Filipinos, South Asians, as well as Japanese representing large proportions of the Asian
American population.! The prior research suggests that dementia incidence is lower among
Japanese Americans and Asian Americans as a whole than among non-Latino whites,14-18
There is no evidence on whether similar patterns prevail for Chinese Americans (who
comprise 23% of Asian Americans)9, Filipino Americans (20% of Asian Americans)!® or
other Asian American subgroups. Evaluating the magnitude of heterogeneity in dementia
rates across Asian American subgroups may lend insight into social, environmental, or
genetic risk factors for dementia. Due to sample size limitations, many epidemiologic
studies report data for Asian Americans as one group2%:21 or enroll one subgroup of Asian
Americans,?14:16.22.23 and therefore cannot compare Asian American subgroups.
Understanding the magnitude of heterogeneity is also important for evaluating the validity of
and interpreting reports on Asian Americans overall. The objective of the present study was
to evaluate 14-year dementia incidence among four Asian American subgroups (Chinese,
Japanese, Filipino, South Asian) and non-Latino whites.

Study population

Kaiser Permanente Northern California (KPNC) is an integrated healthcare delivery system
that provides comprehensive medical care to 3.8 million members (30% of the population in
the geographic region). KPNC members are generally representative of the overall
population of the geographic region, although people at extreme tails of the income
distribution tend to be underrepresented.24-26 Older adults (age >65) included in the KPNC
membership are similar to the general older adult population of the geographic region with
respect to history of chronic conditions, including diabetes, hypertension, heart disease, and
asthma, and lifestyle risk factors, including smoking, obesity, and sedentary behavior.26
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Study design

Measures

We used data from a cohort of KPNC health plan members who were age =60 years and
health plan members as of January 1, 1996, the year electronic medical records were
introduced in the KPNC system. The present study includes health plan members who
identified as Asian American or non-Latino white. Appendix Figure 1 describes the study
flow. To ensure identification of dementia cases from time of first diagnosis, we applied a
four year washout period from January 1, 1996 to December 31, 1999. At the end of the
washout period, 280,147 people remained (a) alive, (b) health plan members, and (c) with no
diagnosis of dementia. We excluded members missing race (n=5,682), those who identified
as multi-racial (n=139), Black or African American (n=18,778), American Indian/Alaska
Native (n=4,543), Latino (n=21,000), or Native Hawaiian/Other Pacific Islander (n=440).
The final sample size includes n=23,032 Asian Americans and n=206,490 whites. These
individuals were followed for up to 14 years for incident diagnosis of dementia. Participants
were censored if they died, ended health plan membership (defined as a gap in membership
>3 months), or were administratively censored if they were still alive, health plan members,
and had no diagnosis of dementia as of December 31, 2013 (end of study period). The study
was approved by the KPNC institutional review board, which waived the requirement for
informed consent.

Race/ethnicity and Asian American subgroup—Self-reported race/ethnicity and
Asian American subgroup identification were ascertained from KPNC health plan
membership databases. The present study is restricted to health plan members who self-
identified as non-Latino white (hereafter referred to as “white”) or Asian American. Asian
American subgroups were categorized as Chinese, Japanese, Filipino, South Asian (Asian
Indian, Pakistani, Bangladeshi, Sri Lankan, or Nepalese), or Other/Unknown Asian. The
“Other/Unknown” Asian group includes health plan members from subgroups with small
numbers in the sample (e.g., Vietnamese or Korean), members who selected “other” for their
Asian American ethnicity, and members for whom no information on Asian American
subgroup was available.

Dementia—We used electronic medical records from inpatient and outpatient encounters
between January 1, 2000 and December 31, 2013 to identify new dementia diagnoses, based
on International Classification of Diseases, Ninth Revision (ICD-9) diagnostic codes for
Alzheimer’s disease (331.0), vascular dementia (290.4x), and nonspecific dementia (290.0,
290.1x, 290.2x, 290.3, 294.2x, 294.8), following our previous work.18:27-30 Medical history,
physical examination, mental status examination, blood tests, functional ability, and
neuroimaging data are usually used in the diagnosis of dementia in KPNC patients. Previous
applications of this type of algorithm achieves sensitivity rates of 77-87% and specificity of
95% compared to consensus diagnoses.3! 32 We did not include codes for frontotemporal
dementia (331.1x), dementia with Lewy bodies (331.82), or Parkinson’s dementia
(332.0+294.1x), in our definition of dementia. In combination, these three dementias had a
cumulative incidence of <2% over the entire washout and follow-up period (January 1, 1996
to December 31, 2013).
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Mortality—through December 31, 2013 was identified from the California State Mortality
File, Social Security Death Records, or Kaiser Permanente electronic medical records. This
method of mortality ascertainment has been used in previous studies of KPNCH health plan
members.33:34

Covariates—We identified age and sex from KPNC health plan membership databases.
We identified baseline characteristics, including medical utilization and comorbidities,
during the dementia washout period of January 1, 1996 to December 31, 1999. As a measure
of healthcare utilization, we calculated a dichotomous variable for whether the participant
had =1 healthcare visit (inpatient or outpatient) per year during the 4-year washout period.
We identified comorbidities, including diabetes, depression, hypertension, stroke (ischemic
stroke, transient ischemic attack, and hemorrhagic stroke), and cardiovascular disease
(myocardial infarction, heart failure, ischemic heart disease, and peripheral arterial disease)
based on inpatient and outpatient medical encounters using ICD-9 diagnostic codes
(Appendix Table 1). KPNC records do not systematically record socioeconomic status.

American Community Survey information—Asian Americans have diverse
immigration histories, but nativity (born in United States versus born outside of United
States) was not available in the KPNC health plan records. To provide context on the size
and socioeconomic characteristics of the older Asian American population in California, we
analyzed publicly-available data from the 2010 American Community Survey, Integrative
Public Use Microdata Sample files.3% For each Asian American subgroup, we examined
proportion born in the United States versus born outside of the United States, proportion
who speak only English at home (as a measure of acculturation), proportion with one or
more years of college education, and proportion with a household income below the federal
poverty line. The American Community Survey is a nationwide survey designed to
complement the United States Census with detailed demographic, housing, economic, and
social information about the United States population.36

Statistical Analysis

We summarized descriptive characteristics of the sample of KPNC health plan members,
including mean baseline age, gender, mean follow-up time for dementia incidence, and
baseline healthcare utilization and prevalence of comorbidities. We analyzed the 2010
American Community Survey, Integrative Public Use Microdata Sample files3® to
summarize the population size and socioeconomic characteristics of the Asian American and
Non-Latino white population age =65 of California in 2010.

Age-adjusted dementia incidence rates for each Asian American subgroup and non-Latino
whites were estimated by standardization to the 2000 Census United States population. We
estimated Cox proportional hazards models to facilitate covariate adjustment in comparing
dementia risk between Asian American subgroups, using Chinese Americans as the
reference group. Because of the strong association between age and incidence of dementia,
we used age as the timescale, starting from age as of January 1, 2000 until age at dementia
diagnosis, death, end of health plan membership (defined as a lapse in membership =3
months), or December 31, 2013 (end of study period). We first examined differences in
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dementia risk between Asian American subgroups with adjustment for age (as timescale)
and sex (Model 1). Next, to account for potential differences in dementia diagnosis rates
arising from unequal healthcare utilization, we additionally adjusted for healthcare
utilization (=1 annual healthcare visit) (Model 2). To examine whether proximal
comorbidities could explain differences in dementia risk between Asian American
subgroups, we additionally adjusted for comorbidities at baseline, including depression,
hypertension, diabetes, stroke, and cardiovascular disease (Model 3).

At baseline, the mean ages of Asian Americans and whites were 71.7 years and 73.9 years,
respectively (Table 1). Healthcare utilization was high overall: 278% of Asian American
members had at least one healthcare visit per year throughout the 4-year washout period.
Baseline prevalence of depression and stroke was low in all Asian American subgroups
compared with whites. Prevalence of diabetes, hypertension, and cardiovascular disease
varied markedly across Asian American subgroups, with highest burden among Filipino
Americans and South Asian Americans and lowest burden among Chinese Americans and
Japanese Americans. The three largest Asian American subgroups represented in the current
study (Chinese, Japanese, and Filipino) are also the three largest Asian American subgroups
represented in the older adult population in California.3” Based on the 2010 American
Community Survey,3® the proportion of foreign-born Asian Americans in California varies
markedly across subgroups: the majority of older Japanese Americans in California were
born in the United States (65%), while nearly all older Filipino Americans and South Asian
Americans were born outside the United States (97% and 98%, respectively). Patterns of
speaking only English language at home correspond with nativity patterns. Education at the
level of at least one year of college was high among older Asian Americans overall in
California, but was highest in Filipino Americans (60%), and lowest among the “other”
Asian American group. Household poverty ranged from nearly 20% of Chinese Americans
living in poverty compared with 7% of South Asian Americans.

Age-standardized dementia incidence rates varied across Asian American subgroups, but
dementia incidence rates were lower in every Asian American subgroup than among whites
(Figure 1, Table 2). Among the three largest Asian American subgroups, age-standardized
rates were lowest among Chinese Americans (13.7 per 1,000 person-years), intermediate
among Japanese Americans (14.8 per 1,000 person-years), and highest among Filipino
Americans (17.3 per 1,000 person-years). Although the point estimate for dementia
incidence was low for South Asian Americans, the estimate was imprecise because of the
small number of South Asian Americans. Using the “All Asian American” incidence rate
(15.2 per 1,000 person-years) instead of the subgroup-specific incidence rates
underestimated incidence by 2.1 dementia cases per 1,000 person-years for Filipino
Americans (whose subgroup specific rate was 17.3 per 1,000 person-years) but
overestimated by 1.5 dementia cases per 1,000 person-years for Chinese Americans (whose
subgroup specific rate was 13.7 per 1,000 person-years).

Differences in dementia risk between Asian American subgroups persisted after adjustment
for age, sex, healthcare utilization, and comorbidities (Table 3). For example, dementia risk
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was approximately 10% higher among Japanese Americans compared with Chinese
Americans, and approximately 20% higher among Filipino Americans compared with
Chinese Americans.
Discussion

In the first study to compare dementia incidence among Asian American subgroups, we
found moderate differences in dementia incidence across subgroups in a large usual-care
setting in Northern California. These differences remained after accounting for proximal
vascular comorbidities. Dementia incidence was highest among Filipino Americans.
Although we observed heterogeneity in dementia incidence between Asian American
subgroups, incidence was lower in every subgroup than among whites.

Prior work on dementia incidence among Asian Americans has been limited to examining
Asian Americans as one group or Japanese Americans alone. We previously reported that
dementia incidence was lower among Asian Americans as a whole than among whites
among Kaiser Permanente Northern California members (15.2 versus 19.4 per 1,000 person-
years).18 To our knowledge, the only community-based cohort studies examining dementia
prevalence or incidence among specific Asian American subgroups were conducted in the
Kame Project—a cohort of older Japanese Americans in King County, Washington617 and
the Honolulu-Asia Aging Study—a cohort of older Japanese American men living in
Honolulu-Hawaii.1415 Although neither of these studies included a white reference group,
the dementia incidence rates in these studies suggested dementia incidence was similar or
lower among Japanese Americans compared with whites in the United States. The Kame
Project and Honolulu-Asia Aging Study are methodologically harmonized with the Adult
Health Study cohort in Hiroshima Japan.38 These sister studies (collectively called the Ni-
Hon-Sea Project) report similar dementia prevalence rates among older adults in Japan and
Japanese Americans, although the proportion of cases attributed to Alzheimer’s disease and
vascular dementia varied across studies.14-17:3940 Additional cross-cultural studies of
dementia incidence among Asian subgroups could help shed light on heterogeneity in
dementia incidence among Asian Americans.

The 20% higher risk of dementia among Filipino Americans compared with Chinese
Americans in the present study is similar in magnitude to the difference in dementia risk
between whites and Asian Americans or Latinos and Asian Americans that we previously
reported in this population.1® Several phenomena may contribute to heterogeneity in
dementia risk between Asian American subgroups, and these can be conceptualized along a
causal continuum. First, different Asian American subgroups have distinct immigration
histories. The majority of Japanese Americans living in California were born in the United
States, while the majority of Chinese Americans, Filipino Americans, and South Asian
Americans were not. Recency of immigration is relevant for many reasons: people who
choose to immigrate are often healthier than individuals who do not immigrate; the
extremely complex and challenging process of moving countries may influence dementia
risk; the years of exposure to U.S. culture may affect risk factors such as social integration,
bilingualism, and obesity. Asian American subgroups may also have distinctive social and
cultural traditions, such as dietary and exercise patterns, that affect dementia risk.
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Socioeconomic predictors of dementia, such as education, income, and occupational
conditions, also differ on average between Asian American subgroups and may impact
dementia risk differently than in other groups. Links between education and dementia—
which are strongly inversely associated in most populations*1—may not be the same for
Asian Americans. Average level of education is lower among older Asian Americans overall
than older whites in California, so the lower dementia in Asian Americans overall compared
to whites is inconsistent with the overall educational patterns. Furthermore, Filipino
Americans have the highest levels of education among Asian American subgroups but also
the highest dementia incidence in our study. This surprising finding of higher dementia risk
in a highly educated population may reflect differences in the quality of education,
differences in the resources that education provides for Filipino Americans, or the education
advantage may simply be overwhelmed by some risk factor that is more common in Filipino
Americans. It is also possible that nonlinear associations between education and dementia
may account for this observation, although we cannot explore this possibility in the current
data. Finally, genetic variants linked to dementia, such as APOE-e4 genotype, may have
different prevalence across Asian American subgroups. Although there are no national data
on prevalence of APOE genotypes in Asian American subgroups, the HAAS,1®> Kame,1” and
MESAA*2 studies reported lower prevalence of APOE-e4 genotype in Japanese American and
Chinese American participants compared with typical estimates for the U.S. population.i!
All of these pathways may be partially mediated by known cardiometabolic risk factors,
such as diabetes and obesity.

Our finding that dementia incidence is higher among Filipino Americans than other Asian
American subgroups is consistent with patterns of cardiometabolic risk among Asian
American subgroups.3-10 Our sample included too few South Asian Americans to produce
precise estimates of dementia incidence rates, although South Asian Americans have been
shown to have a high burden of cardiometabolic disorders.3-8:10 The Asian American
patterns cannot be fully explained by differences in cardiometabolic conditions, however.
Filipino Americans had lower dementia incidence than did non-Latino whites, despite higher
cardiometabolic disease prevalence in Filipino Americans.

This study has some limitations. Although this study compares dementia incidence among
multiple Asian American subgroups, Asian American subgroup was unknown for some
health plan members, and some subgroups were too small to analyze separately (e.g.,
Vietnamese or Korean) or to obtain reliable estimates of dementia incidence rates (e.g.,
South Asians). This study relies on dementia diagnosis from medical records, and we could
not reliably examine specific dementia subtypes (e.g., Alzheimer’s disease versus vascular
dementia). Differences in healthcare utilization could contribute to differences in dementia
diagnosis rates. However, healthcare utilization was high in all groups, and covariate-
adjusted models were adjusted for healthcare utilization. That said, evaluating differential
validity of diagnosis for Asian American subgroups remains an important area for future
research. The present study does not distinguish between dementia subtypes (e.g.,
Alzheimer’s disease versus vascular dementia). Finally, the main objective of this study was
to describe heterogeneity in dementia incidence. While we were able to examine the extent
to which heterogeneity in dementia incidence remained after adjustment for proximal
cardiovascular comorbidities, we were not able to account for lifecourse exposure to
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cardiovascular comorbidities, immigration history, including selection into immigration and
immigrant generation, socioeconomic factors, or genetic factors, such as APOE genotype.
Thus, the present study can only describe heterogeneity in dementia incidence among Asian
American subgroups; it cannot identify the main factors contributing to the observed
heterogeneity.

This is the first study to directly compare dementia incidence between Asian American
subgroups; within the setting of Kaiser Permanente Northern California, we were able to
follow 23,032 Asian Americans for 224,120 person-years. Despite the growing population
of Asian Americans, there is a notable paucity of data sources available to evaluate the
health profiles and risk factors for Asian Americans. Without designs that intentionally
oversample Asian Americans, most studies do not include enough Asian Americans to
support stratified analyses of Asian Americans as a whole, much less analyses of Asian
American subgroups. The large size and diversity of the Asian American population,
stability of membership, and long follow up enabled us to provide estimates of dementia
incidence among Kaiser Permanente Northern California members. The Kaiser Permanente
Northern California member population represents a usual-care setting, rather than a sample
recruited from specialty clinics, making results more likely to be generalizable to the larger
population of Asian Americans in Northern California. An important implication of our
findings is that, despite the heterogeneity within Asian Americans, the overall pattern in
comparison to whites was the same for each subgroup or when all Asian Americans were
considered as a group. This suggests that likely heterogeneity of Asian Americans should
not preclude examining Asian Americans as a group when data on Asian American
subgroups are unavailable.

In a 14-year study of dementia incidence, we observed heterogeneity in dementia incidence
between Asian American subgroups, with highest rates among Filipino Americans and
lowest dementia incidence among Chinese Americans. However, dementia incidence was
lower in every Asian American subgroup compared with whites. The present study describes
heterogeneity in dementia incidence between Asian American subgroups. Future studies are
needed to understand how immigration history, social, genetic, and environmental exposures
contribute to dementia risk in this growing and diverse population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Dementia incidence rate per 1,000 person-years
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Age-adjusted dementia incidence rates per 1,000 person-years estimated from 14 years of
follow-up (Kaiser Permanente Northern California members, 2000-2013).
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Table 2

Page 15

Dementia incidence rates over 14 years; age-standardized dementia incidence rates are presented graphically

in Figure 1 (Kaiser Permanente Northern California members, 2000-2013).

Number of events

Person-years

Unstandardized incidence rate

Age-standardized incidence rate

(95% CI) (95% CI)
Chinese 1,398 87,100 16.05 (15.21, 16.89) 13.67 (12.92,14.42)
Japanese 842 44,979 18.72 (17.46, 19.98) 14.80 (13.74,15.86)
Filipino 1,029 56,743 18.13 (17.03, 19.24) 17.26 (16.15,18.38)
South Asian 21 2,133 9.85 (5.64,14.06) 12.09 (6.10,18.07)
Unknown/Other Asian 557 33,166 16.79 (15.40,18.19) 16.73 (15.25,18.21)
All Asian American 3,847 224,120 17.16 (16.62, 17.71) 15.24 (14.73,15.74)
White 45,110 1,750,252 25.77 (25.54, 26.01) 19.35 (19.16,19.54)
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Table 3

Page 16

Hazard ratios comparing dementia incidence by Asian American subgroup from Cox proportional hazards

models (Kaiser Permanente Northern California members, 2000-2013).

Model 1 Model 2 Model 3
Chinese Ref Ref Ref
Japanese 1.08 (1.00, 1.18) | 1.09 (1.00, 1.19) | 1.08 (0.99, 1.18)
Filipino 1.27 (1.17,1.37) | 1.27 (1.17,1.38) | 1.20 (1.11, 1.31)
South Asian 0.88(0.57,1.35) | 0.87(0.56,1.33) | 0.81(0.53, 1.25)
Other/Unknown Asian | 1.25 (1.13,1.38) | 1.27 (1.15, 1.40) | 1.22 (1.10, 1.34)

Model 1: adjusted for age (as timescale) and sex; Model 2: Model 1 + healthcare utilization (=1 heathcare visit per year); Model 3: Model 2 +
comorbidities (depression, diabetes, hypertension, stroke, and CVD).
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