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Abstract

INTRODUCTION—Information on anticipated survival time after dementia diagnosis among
racially/ethnically diverse patients is needed to plan for care and evaluate disparities.

METHODS—Dementia-free healthcare members age>=64 years were followed (1/1/2000-
12/31/2013) for dementia diagnosis and subsequent survival (n=23,032 Asian American; n=18,778
African American; n=21,000 Latino; n=4,543 American Indian/Alaska Native; n=206,490 White).
Kaplan-Meier curves were estimated for survival after dementia diagnosis by race/ethnicity. We
contrasted mortality patterns among people with vs. without dementia using Cox proportional
hazards models.

RESULTS—ATfter dementia diagnosis (n=59,494), Whites had shortest median survival (3.1
years), followed by American Indian/Alaska Natives (3.4 years), African Americans (3.7 years),
Latinos (4.1 years), and Asian Americans (4.4 years). Longer post-diagnosis survival among
racial/ethnic minorities compared with Whites persisted after adjustment for comorbidities. Racial/
ethnic mortality inequalities among dementia patients mostly paralleled mortality inequalities
among people without dementia.

DISCUSSION—Survival after dementia diagnosis differs by race/ethnicity, with shortest survival
among Whites and longest among Asian Americans.
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1. Background

Understanding survival time after dementia diagnosis is important for patients, families, and
public health planning. Little is known about possible racial/ethnic differences in survival
after dementia diagnosis [1], but the limited evidence suggests longer post-diagnosis survival
in some racial/ethnic minorities compared with Whites [2—4]. Racial/ethnic differences in
post-diagnosis survival are plausible, given potential differences in care or support after
diagnosis [5-7], the progression of the underlying neuropathological disease process [8, 9],
prevalence of comorbidities at time of diagnosis, and timing of diagnosis with respect to the
underlying neuropathological disease process [10].

Evaluating racial/ethnic differences in survival after dementia diagnosis requires a large,
diverse cohort, but few samples have sufficient data on incident dementia cases. Racial/
ethnic differences in post-diagnosis survival must be evaluated in the context of racial/ethnic
patterns in survival among people without dementia. Such comparisons will demonstrate
whether racial/ethnic differences in post-diagnosis survival reflect mortality differences in
the general population of older adults [11] or relate specifically to dementia. The goal of the
present study was to examine survival after dementia diagnosis in five racial/ethnic groups in
a population with access to healthcare.

2. Methods

2.1 Setting

Kaiser Permanente Northern California (KPNC) is an integrated healthcare delivery system
that provides comprehensive medical care to more than 3.7 million members (approximately
30% of the population in the geographic region), with 16% of members enrolled in Medicare
and 8% of members enrolled in the California Medical Assistance Program (Medi-Cal) or
another State subsidy for health insurance. KPNC members are generally representative of
the overall population of the region, but underrepresent people at the very extreme tails of
the income distribution [12-14]. Older adults (age =65) included in the KPNC membership
are similar to the general population of Northern Californian older adults with respect to
history of chronic conditions, including diabetes, hypertension, heart disease, and asthma,
and lifestyle risk factors, including smoking, obesity, and sedentary behavior [14].

2.2 Study design

This is a cohort study of KPNC health plan members (n=372,925) who were enrolled in the
health plan and age =60 years as of January 1, 1996, the year electronic medical records
were introduced in the KPNC system. Figure A.1 describes the study flow. We implemented
a four-year washout period from January 1, 1996 to December 31, 1999 to ensure
identification of dementia cases from time of first diagnosis. During the washout period,
n=20,075 people had a diagnosis of dementia; we considered these people to have prevalent
dementia and excluded them from our analyses. At the end of the washout period,
n=280,147 people remained (a) alive, (b) KPNC members, and (c) with no diagnosis of
dementia. We excluded members missing race (n=5,682) and unknown or other sex (n=43).
We also excluded members who identified as multi-racial (n=139) and Native Hawaiian or
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other Pacific Islander (n=440) due to small sample sizes for a final sample of n=273,843
members. These individuals were followed for incident diagnosis of dementia and
subsequent mortality from January 1, 2000 until a lapse in health plan membership (defined
as =90 days) or December 31, 2013, for a total study follow-up period of up to 14 years. We
censored health plan members after a =90 day lapse in membership, following previous
work in KPNC [15-17], to avoid the potential for interval censoring during which a
dementia diagnosis might have occurred and not been recorded. The study was approved by
the KPNC institutional review board, which waived the requirement for informed consent.

2.3 Measures

Race/ethnicity—Self-reported race/ethnicity was identified from KPNC membership
databases and categorized into five racial/ethnic groups: Asian American, African American
or Black, American Indian or Alaska Native, Latino or Hispanic, and non-Latino White.
Chinese, Filipino, and Japanese members were the primary Asian American national origin
groups represented; Mexican Americans were the primary Latino national origin group
represented.

Dementia—Dementia diagnoses were identified from electronic medical records of
inpatient and outpatient encounters between January 1, 2000 and December 31, 2013 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). Identification of incident dementia using ICD-9 codes
has been implemented successfully in other publications in this population [15-19].
Diagnosis of dementia in neurology, memory clinic, and neuropsychology departments in
the KPNC system is typically based on information from medical history, physical
examination, mental status examination, blood tests, functional ability, and neuroimaging. A
similar battery of ICD-9 codes was reported to have a sensitivity of 77% and a specificity of
95% compared with a consensus diagnosis of dementia in a healthcare system in Seattle,
Washington [20]. In Medicare claims data, this method of identifying cases had a sensitivity
of 87% in a sample of Alzheimer’s disease patients who participated in the Consortium to
Establish a Registry for Alzheimer’s Disease (CERAD) [21]. Because of the rarity and
unique clinical courses of frontotemporal dementia (331.1x), dementia with Lewy bodies
(331.82), and Parkinson’s dementia (332.0+294.1x), we did not include these codes in our
definition of dementia. These three dementias in total had a cumulative incidence of <2%
over the entire washout and follow-up period (January 1, 1996 to December 31, 2013).

Mortality—Following previous studies of KPNC health plan member survival, mortality
and date of death were identified from the California Automated Mortality Linkage System,
which captures deaths from the California State Mortality File, Social Security Death
Records, and electronic medical records [15, 22].

Covariates—Age and sex were identified from KPNC health plan membership databases.
We identified comorbidities at baseline (diagnoses occurring during the dementia washout
period of January 1, 1996 to December 31, 1999), including diabetes, depression,
hypertension, stroke (ischemic stroke, transient ischemic attack, and hemorrhagic stroke),
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and cardiovascular disease (myocardial infarction, heart failure, ischemic heart disease, and
peripheral arterial disease) from inpatient and outpatient medical encounters using ICD-9
diagnostic codes (Table A.1). KPNC records do not include socioeconomic status.

2.4 Statistical Analysis

3. Results

Among members with incident dementia, we used the Kaplan-Meier method to estimate
survival times after dementia diagnosis, censoring the small fraction of the sample who left
KPNC membership (overall and stratified by age at diagnosis: 64-69, 70-74, 75-79, 80-84,
80-89, 90+ years). We also estimated mortality rates after dementia diagnosis stratified by
age at diagnosis, allowing individuals to transition from one age band to another as they
aged. To assess whether post-diagnosis mortality differences mirrored the racial/ethnic
differences in mortality rates that occur in the general population of older adults, rather than
reflecting patterns unique to dementia, we used Cox proportional hazards models with age
as the timescale for mortality with all cohort members (both people with and without
dementia). In these models, dementia diagnosis was a time-varying binary predictor
variable, set to zero at baseline for everyone in the sample and updated to one at the time of
dementia diagnosis and all subsequent follow-up times for that individual. We included two-
way multiplicative interaction terms between time-varying dementia and race/ethnicity, with
White race as the reference category. Because of previously documented age trends in
mortality patterns by race/ethnicity [11], we estimated these models separately for the
following age bands: 64-69, 70-74, 75-79, 80-84, 80-89, and 90+ years, allowing
individuals to transition from one age band to another as they aged. In Model 1, we adjusted
for age (as timescale) and sex. To examine whether burden of comorbidities influenced
associations between race and mortality, Model 2 additionally adjusted for baseline
comorbidities: depression, diabetes, hypertension, stroke, and cardiovascular disease. Based
on these models, we report hazard ratios (HRs) relating dementia and mortality by racial/
ethnic group, HRs relating race/ethnicity and mortality separately for people with and people
without dementia, and ratio of hazard ratios (RHRS), calculated as

iy o, (0 evaluate whether the relative impact of
dementia on mortality differed by race/ethnicity [23]. An RHR=1 (HRpjinority=HRwhites; NO
multiplicative interaction) indicates no difference in the association between dementia and
mortality by race/ethnicity. An RHR>1 (HRminority>HRwhites; POSitive multiplicative
interaction) indicates a larger impact of dementia on mortality in the racial/ethnic minority
group compared with Whites (suggests delayed diagnosis in racial/ethnic minority group
compared with Whites). An RHR<1 (HRpinority<HRwhites; Negative multiplicative
interaction) indicates a smaller impact of dementia on mortality in the racial/ethnic minority
group compared with Whites (suggests earlier diagnosis in racial/ethnic minority group
compared with Whites). We used SAS 9.4 for all data analyses.

Cohort members were followed for up to 14 years, during which time 59,494 health plan
members developed dementia. The number of people in each age group at time of dementia
diagnosis is presented in supplemental Table A.2. Among people with incident dementia,
64.1% (n=38,159) died during follow-up, 10.8% (n=6,428) were censored due to a lapse in
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health plan membership, and 25.1% (n=14,907) were still alive and health plan members at
the end of the study (Table A.3). Prevalence of baseline comorbidities was higher among
people who developed dementia during the study (Table 1). Although prevalence of
individual comorbidities varied across racial/ethnic groups, no single group stood out as
having a higher burden of comorbidities overall.

Mean age at dementia diagnosis was 83.4 years; 75.0% were ages 75-89 at diagnosis and
54.5% were ages 80-89 at diagnosis. Median (25™ percentile-75!" percentile) survival time
after dementia diagnosis was shortest among Whites (3.1 years; 0.9-6.3). Relative to Whites,
median survival time was 0.3 years longer for American Indians/Alaska Natives (3.4 years;
1.2-6.7), 0.6 years longer for African Americans (3.7 years; 1.1-7.6), 1.0 year longer for
Latinos (4.1 years; 1.3-8.2), and 1.3 years longer for Asian Americans (4.4 years; 1.4-8.6)
(Figure 1, Table 2). Post-diagnosis survival time decreased with age, and median post-
diagnosis survival times were longest for Asian Americans and shortest for Whites in nearly
every age group (Table 2). For example, median post-diagnosis survival time was 5.2 years
among Whites and 6.7 years among Asian Americans diagnosed between ages 70-74 and
1.4 years among Whites and 1.9 years among Asian Americans diagnosed at ages 90+.
Racial/ethnic patterns in age-stratified post-diagnosis mortality rates were consistent with
survival time patterns described above, with highest mortality rates among Whites and
lowest mortality rates among Asian Americans (Table 3).

Dementia was associated with mortality across age groups in all racial/ethnic groups (Table
A.4). Age-stratified hazard ratios (HRs) for mortality by race/ethnicity demonstrate that
across age groups, White dementia patients tended to have higher mortality rates than other
racial/ethnic groups (Figure 2, Table A.5). However, associations between race/ethnicity and
mortality varied by age among people without dementia (Figure 3, Table A.5). African
Americans ages <80 years without dementia had similar or higher hazard of mortality
compared with Whites of the same age without dementia (e.g., mortality HR adjusted for
comorbidities for African Americans vs. Whites ages 70-74 years=1.02; 95% CI: 0.95—
1.10), but African Americans ages =80 years without dementia had lower hazard of
mortality compared with Whites of the same age without dementia (e.g., mortality HR
adjusted for comorbidities for African Americans vs. Whites ages =90 years=0.75; 95% CI:
0.68-0.82) (Figure 2, Table A.5).

The ratio of hazard ratios (RHR), comparing HRs relating race/ethnicity and mortality
among people with dementia versus people without dementia were mostly close to 1.0
(Figure A.2, Table A.6). For example, the RHR adjusted for comorbidities for Asian
Americans compared with Whites ages 80-84 years was 0.97 (95% CI: 0.87-1.08),
indicating no difference in the relative impact of dementia on mortality among Asian
Americans and Whites of the same age. For Asian Americans younger than 80 years, the
RHRs were slightly greater than 1.0, but most of the confidence intervals included 1.0. For
African Americans younger than 80 years, RHRs were /essthan 1.0. In other words, African
Americans with dementia had lower mortality than Whites with dementia, whereas African
Americans under age 80 without dementia had similar or higher mortality than their White
counterparts.
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4. Discussion

In nearly 60,000 incident dementia cases, we observed substantial differences in post-
diagnosis survival by race/ethnicity, with lower mortality among Asian Americans, Latinos,
African Americans, and American Indians/Alaska Natives compared with Whites in a
setting with access to healthcare. These trends were evident across age groups and persisted
after adjustment for comorbidities. Racial/ethnic mortality patterns among people with
dementia were largely similar to patterns among people without dementia. In other words,
dementia tended to have a similar relative impact on mortality across racial ethnic groups. A
notable exception occurred among African Americans diagnosed with dementia before age
80, among whom dementia appeared to have a smaller relative impact on mortality than
among Whites of the same age.

Racial/ethnic patterns in survival after dementia should be contextualized with racial/ethnic
patterns among older adults without dementia. The mortality patterns among people without
dementia in the present study are consistent with established patterns of lower mortality
among racial/ethnic minorities compared with Whites in late-life, a phenomenon that is
referred to as the mortality crossover [11]. Latinos and Asian Americans have lower overall
mortality than Whites [24]. The mortality advantage among older African Americans and
American Indians/Alaska Natives compared with Whites reflects a mortality reversal
commonly observed in old age, often thought to reflect selective survival in these
populations [11, 25]. By examining the relative impact of dementia on mortality across
racial/ethnic groups, we found that longer survival after dementia diagnosis among racial/
ethnic minorities largely mirrored mortality differences in the general population of older
adults. Thus, higher mortality rates among older Whites compared with other racial/ethnic
groups is not unique to dementia; the main factors driving differences in post-diagnosis
survival are also likely present among older adults without dementia.

Although the simplest explanation is that the same factors that drive racial/ethnic mortality
differences in people without dementia account for the similar racial/ethnic mortality
differences in people with dementia, other possible explanations merit consideration. Longer
survival after dementia diagnosis among racial/ethnic minority groups compared with
Whites include differences in care or support after diagnosis [5-7], differences in the
progression of the underlying neuropathological disease process [8, 9], prevalence of
comorbidities at time of diagnosis beyond those accounted for by our measures, and timing
of diagnosis with respect to the underlying neuropathological disease process [10]. Given
that there are no effective disease-modifying treatments for dementia [26], it is unlikely that
differences in treatment contribute to the observed trends. Differences in social support or
type of supportive care may occur: prior studies have reported that Latino and African
American dementia patients are less likely to be placed in nursing homes than White
dementia patients [5-7], which could impact survival. Differences in the underlying etiology
of dementia could contribute to racial/ethnic differences in post-diagnosis survival. For
example, vascular pathology may play a greater role among Asian Americans[9] and African
Americans [8], although this may lead to faster mortality rates than Alzheimer’s disease
pathology [27]. Dementia dramatically increases mortality [1], so differences in timing of
diagnosis with respect to the neuropathological disease process could also contribute to
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differences in post-diagnosis survival (7.e., a “lead-time bias” [28] with respect to the
underlying neuropathological disease process) [10]. Differences in timing of diagnosis could
be conceptualized as reflecting either bias or the influence of cognitive reserve [29], and
could contribute to earlier or later diagnosis in racial/ethnic minority groups compared with
Whites. [30, 31] For example, education and other social factors may protect against
cognitive impairment in the presence of neuropathology and delay diagnosis, leading to
faster post-diagnosis deterioration [3, 29]. Alternatively, cultural differences in perceptions
of healthy aging, dementia, and care-seeking could delay diagnoses in some populations [10,
32-34] and shorten post-diagnosis survival.

Our study adds to evidence that African Americans tend to live longer after dementia
diagnosis than Whites [2-4]. In contrast to our finding that survival after dementia diagnosis
was similar for Latinos and Whites, previous studies have suggested longer post-diagnosis
survival among Caribbean Latinos compared with Whites in the New York City-based
Washington Heights-Inwood Community Aging Project (WHICAP) [4] and longer post-
diagnosis survival in Latinos in a nationally-representative cohort study [3]. Mehta et al.
reported longer survival of Latinos in the National Alzheimer’s Coordinating Center data set
including patients seen at 30 U.S. memory clinics [2]. Mexican Americans are the largest
Latino national origin group represented in this Northern California population, whereas
previous studies had greater representation of Caribbean Latinos. This compositional
difference may explain why Latinos and Whites had similar dementia incidence in Kaiser
Permanente Northern California [17], but Latinos had higher dementia incidence rates than
Whites in WHICAP [35]. To our knowledge, Mehta et a/. is the only prior study comparing
dementia survival for Whites with other racial/ethnic groups besides African Americans and
Latinos; survival was similar for both American Indians/Alaska Natives and Asian
Americans compared to Whites, although sample size was limited in these racial/ethnic
groups [2].

Our finding that survival time after dementia diagnosis decreases with age at diagnosis is
consistent with prior research [1, 36—38]. Estimates of median survival time after diagnosis
in the present study are shorter than incident dementia cases identified in cohort studies with
dementia ascertainment at pre-specified intervals or studies of prevalent dementia cases seen
at memory clinics [2-4]. The longer survival time estimates in cohort or clinic enroliment
studies are not surprising because these designs systematically omit patients with rapid
disease progression due to selective dropout or death prior to the next scheduled study visit
[37].

A major strength of this study is the racial/ethnic diversity and long follow up, allowing for
identification of incident dementia cases and follow up for mortality after diagnosis. By
following participants from the time of dementia diagnosis, we likely achieved better
estimates of post-diagnosis survival time, and therefore estimates more relevant to patients
and families, than is feasible with other study designs [37]. Furthermore, we were able to
compare mortality patterns observed among dementia patients with mortality patterns
among people of the same age and within the same healthcare system without dementia.
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Without neuroimaging or neuropathology information to identify neuropathological burden
at time of diagnosis or death in the present study, we could not examine dementia subtypes.
Ongoing discussion and evolving diagnostic criteria call into question subtype
characterizations based on medical records [39-42]. Future research with biomarkers to
characterize neuropathological burden among people with dementia in diverse populations is
needed. Our study relied on clinicians making diagnoses, which may underestimate the
prevalence of dementia, and it is possible that there were secular trends in dementia
diagnosis that our analyses did not capture. Another limitation is that some people were
censored due to a lapse in health plan membership (annual censoring rate of 3.8% among
people with dementia and 2.3% among people who remained dementia-free); thus, follow-
up time was censored for these individuals at end of membership. However, censoring rates
were similar across racial/ethnic groups. We were also unable to account for social
determinants such as quantity or quality of education, which is associated with progression
to dementia [3, 29], or important behaviors such as physical activity [43, 44]. Finally,
although this is the largest and most diverse study to examine survival after dementia
diagnosis, we combined diverse individuals within broad categories, such as Asian
American or Latino, potentially missing important heterogeneity within these groups.

In summary, our study provides age-specific estimates of survival after dementia diagnosis
for diverse racial/ethnic groups, documenting substantial differences in post-diagnosis
survival. With the exception of African Americans diagnosed with dementia before age 80,
the racial/ethnic differences in survival among people with dementia largely reflect mortality
differences in the general population of older adults. Estimates of survival after dementia
diagnosis provide important information for patients, their families, and public health
planning. Although a diagnosis of dementia predicts substantially shortened life expectancy,
most patients live for years after diagnosis. The social and financial costs of dementia
overall are high; a recent study found that end-of-life care, including insurance costs, out-of-
pocket expenses, and informal care, for Medicare patients with dementia far exceeded the
costs for patients who died of other conditions [45]. The economic burden related to
dementia care may exacerbate large racial/ethnic disparities in wealth [46]. Given the
relatively long life expectancy of dementia patients, initiatives to promote quality of life
after diagnosis, delay loss of independence, and reduce burden of care are critical.
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Research in Context

Systematic review: In a PubMed literature review, we identified no studies
that have contrasted survival after diagnosis across the five major racial/ethnic
groups in the United States in a usual care setting.

Interpretation: After initial dementia diagnosis, Whites had shortest median
survival time, followed by American Indian/Alaska Natives, African
Americans, Latinos, and Asian Americans. The racial/ethnic mortality
patterns among people with dementia tended to parallel racial/ethnic mortality
patterns among dementia-free older adults.

Future directions: Racial/ethnic differences in survival after dementia
diagnosis may reflect diverse contributions of care, timing of diagnosis, or
social and biological processes influencing disease progression. Better
understanding of the mechanisms of these differences may improve outcomes
for dementia patients and their families.
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Figure 1.

Kaplan-Meier survival curves from time of dementia diagnosis by race/ethnicity: Kaiser
Permanente Northern California, 2000-2013.

Total study follow-up was up to 14 years; we present Kaplan-Meier curves for 10 years
because less than 25% of people with incident dementia survived more than 10 years.
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Figure 2.

Hazard ratios (95% confidence intervals) relating race/ethnicity and mortality for people
with incident dementia by age group from Cox proportional hazards models adjusted for
comorbidities (Model 2): Kaiser Permanente Northern California, 2000-2013.

Model 2 is adjusted for age (as timescale), sex, and comorbidities (depression, diabetes,
hypertension, stroke, cardiovascular disease). Hazard ratios relating race/ethnicity and
mortality for people with incident dementia are not presented for ages 64—69 because
estimates were imprecise due to the small number of incident dementia cases and deaths in
this age group; age 70-74 is therefore the farthest left column shown for each racial/ethnic
comparison. The hazard ratios and 95% confidence intervals are presented in Table A.4.
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Figure 3.
Hazard ratios (95% confidence intervals) relating race/ethnicity and mortality for people

without dementia, adjusted for comorbidities (Model 2): Kaiser Permanente Northern
California, 2000-2013.

Model 2 is adjusted for age (as timescale), sex, and comorbidities (depression, diabetes,
hypertension, stroke, cardiovascular disease). Hazard ratios relating race/ethnicity and
mortality for people without dementia are not presented for ages 64-69 for consistency with
Figure 2 (hazard ratios relating race/ethnicity and mortality for people with incident
dementia); age 7074 is therefore the farthest left column shown for each racial/ethnic
comparison. The hazard ratios and 95% confidence intervals are presented in Table A.5.
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