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Risk FACTORS FOR ALZHEIMER'S
Disease AND RELATED DEMENTIA
DIAGNOSES IN AMERICAN INDIANS

The burden of Alzheimer’s disease and
related dementias (ADRD) has increased
substantially in the United States, particu-
larly in health disparity populations. Little

is known about the epidemiology of ADRD
in American Indian (Al) adults, although
they have a high prevalence of ADRD risk
factors including hypertension, diabetes,
obesity, and smoking. Using electronic
health records from a large health care
organization during 2016-18, we describe
characteristics of Al patients aged >55 years
with and without an ADRD diagnosis, assess
ADRD risk factors and contrast findings with
results from age- and sex-matched non-
Hispanic White (NHW) patients. To identify
factors associated with ADRD diagnoses, we
estimated population-averaged prevalence
rate ratios to approximate relative risk (RR)
using generalized estimating equations
models adjusted for age, sex, and marital
and rural residency status. The age-adjusted
prevalence of ADRD diagnosis was 6.6% of
Al patients, compared with 4.4% in NHW
patients. Patient age and diagnosis of hy-
pertension, depression, hyperlipidemia, or
diabetes were significantly associated with
higher risk of ADRD diagnosis in Als (RR
range: 1.1-2.8) whereas female sex or being
married/having a partner were associated
with lower risk of ADRD diagnosis (each
RR=.7). ADRD risk factors were generally
similar between Al and NHW patients,
except for sex and marital status. However,
the adjusted risk of ADRD was approxi-
mately 49% higher in Al patients. To our
knowledge, our study is the first to examine
ADRD diagnoses and comorbidities in Als
across a large geographical region in south-
west United States. Future efforts to confirm
our findings in diverse Al communities are
warranted. Ethn Dis. 2020;30(4):671-680;
doi:10.18865/ed.30.4.671
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INTRODUCTION

As the US population ages,
degenerative diseases such as Al-
zheimer’s disease and related demen-
tias (ADRD) are a growing public
health concern, particularly in ra-
cial/ethnic minority populations.
By 2060, the CDC estimates the
prevalence of ADRD will increase
178% among all Americans aged
265 years, and minority groups will
experience the fastest growing rates.'

In 2012, the US National Plan
for Alzheimer’s Disease prioritized
inclusion of health disparities groups
in ADRD research,? yet few studies
of those populations exist.” Little is
known about ADRD epidemiology
and risk factors in racial and ethnic
minorities, particularly American
Indian (AI) and Alaska Native (AN)
adults,” who are often aggregated
together despite substantial hetero-

geneity in health status and risk fac-
tors. One small community survey
in 192 Cree Indians aged 265 years
estimated a dementia prevalence
of 4.2%.* Two larger population-
based studies using medical records
and/or claims data have identified
disparities in ADRD among popu-
lation subgroups defined by race
and ethnicity. A study using 2014
Medicare and census data for the
US population aged 265 years noted
significant disparities in dementia
between racial and ethnic groups,
though the dementia prevalence
of 9.1% in Als and Alaska Natives
(AN) combined was slightly lower
than that in non-Hispanic Whites
(NHW) (10.3%)." Another study
in the Kaiser Permanente North-
ern California Health system found
age-adjusted incidence rates of de-
mentia to be highest in African
American and AI/AN racial groups.’
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Large administrative datasets,

such as electronic health record
(EHR) data from managed care
encounters maintained by health
care systems, hold promise as effi-
cient and cost-effective resources for

ADRD

research, including studies of Al/

population-representative

AN populations. Compared with
studies relying on primary data
collection, EHR-based studies are
considerably less expensive, require
less time to complete, and have the

Little is known about
ADRD epidemiology
and risk factors in racial
and ethnic minorities,

particularly American
Indian and Alaska Native
adults’. ..

potential to include substantially
larger, diverse and more generaliz-
able populations.® However, EHR
data are prone to specific biases such
as selection bias that may limit their
use for public health and epidemio-
logic research.” Advanced statistical
methods and linkages with external
data have been used to address some
limitations of using EHR data, but
researchers must carefully consider
whether EHR data quality are suf-
ficient to achieve specific research
aims.® We conducted an analysis
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using health network EHR data to
characterize ADRD and its risk fac-
tors in Al patients, and contrast as-
sociations with those from a sample
of NHW patients. We also describe
some of the challenges of using the
EHR data to address these aims.

METHODS

Setting

Headquartered in Arizona, Ban-
ner Health is one of the largest
nonprofit health care systems in
the country. The system owns and
operates 28 acute-care hospitals,
Banner Health Network, Banner —
University Medicine, academic and
employed physician groups, long-
term care centers, and outpatient
surgery centers. It delivers an array
of other services through Banner
Urgent Care, family clinics, home
care and hospice services, pharma-
cies and a nursing registry. Ban-
ner Health is located in six states:
Arizona,  California, Colorado,
Nebraska, Nevada and Wyoming.

Data

We obtained anonymous data for
all inpatient and outpatient encoun-
ters for Al patients aged =55 years
in the Banner Health system from
2016-2018. We initially requested
data for AN patients also, but there
were too few (<10 patients) for
stratified analysis. For comparison
purposes, we also requested age and
sex-matched data for NHW patients
(matched 1:1). Race and ethnicity
were self-reported in the medical re-
cord. We requested patient charac-
teristics (sex, marital status, zip code,
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ethnicity, and primary language)
and measurements recorded during
encounters (age, systolic blood pres-
sure [SBP], diastolic blood pressure
[DBP], height, and weight), as well
as details about encounters (date
and type—inpatient, outpatient,
acute care or emergency depart-
ment). Zip codes were grouped ac-
cording to rural-urban commuting
area (RUCA) codes approximated
for zip codes (version 3.1). RUCA
codes delineate areas into 33 urban
and rural categories based on data
from the 2010 Census work-com-
muting data, the 2012 Census Bu-
reau revised urban area definition,
and 2013 zip codes.” We classified
categories using codes as described
in a report by Danaher et al.’ Due
to small numbers in the rural cat-
egories, we further classified codes
into urban or rural (grouping large
rural/town, small rural/town and
isolated small/rural town together).

We requested medical codes,
if any, for the main outcome of
ADRD. In addition, we requested
codes for the following clinical con-
ditions known to be risk factors
for ADRD in other populations':
diabetes, hypertension, stroke, dys-
lipidemia, depression, and tobacco
use disorders. While tobacco use
disorder specifically reflects nicotine
abuse and dependence, others have
found it to be a reasonable proxy for
smoking.'> To prepare lists of medi-
cal codes to define each condition,
we reviewed published literature
and ultimately used codes as recom-
mended by the Centers for Medicare
Chronic Conditions Warehouse.'?
The specific codes that we used to
identify each condition are avail-
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Initial Sample. Data from
2016-2018
(12,716 patients with
39,006 encounters)

5,527 patients
excluded-Only |a------mrmemrmemrmecenecncs
1 encounter Y

2+ encounters
(7,189 patients with

85 patients 33,479 encounters)
excluded-All
encounters on +l
same day 2+ encounters on different
days
(7,104 patients with
14 patients 33,284 encounters)

excluded-Age |e-——--meee
>100 years y

Final Sample. Aged <100
years with 2+ encounters
on separate days
(7,090 patients with
33,222 encounters)

Figure 1. Patient Data Flow Chart for American Indians and non-Hispanic Whites

able in supplemental table 1, avail-  Because we only had access to inpa-  condition as the presence of one of
able from the corresponding author.  tient or outpatient encounter data  the applicable ICD-10 codes in the
The Warehouse also recommends  (and not nursing facility or home  EHR during the study time period.
algorithms for use with claims data. health care data), we defined each The Washington State University
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institutional review board reviewed
and approved all study procedures.
This study met regulatory guidelines
for expedited review, and was grant-
ed a waiver of informed consent, per
the code of federal regulations for re-

cords research, 45CFR46.116(d)(3).

Analysis
Data

Health were reviewed for consisten-

obtained from Banner

cy and completeness. As a result of
these quality control processes, sev-
eral exclusion criteria were applied
(Figure 1). We limited the dataset
to patients with at least two encoun-
ters on separate days to minimize
inclusion of referral patients who
did not receive regular care at Ban-
ner Health. In addition, we excluded
14 individuals who were aged >100
years, due to concerns about gen-
eralizability, and accuracy of age in
the EHR. Height and weight were
used to estimate body mass index
(BMI) and biologically implausible
height and weight values were ex-
cluded: height <100cm or >250cm
and weight <34kg or >318 kg.

We prepared descriptive statistics
of variables and then contrasted di-
agnoses in Als vs NHWSs. For these
comparisons, we used generalized
estimating equations with log link,
Poisson distribution, time in days,
and clustering on patient to estimate
population-averaged prevalence rate
ratios as risk ratios (RR) with 95%
CI. We included Al and NHW in-
dividuals in the same model, using
the diagnosis of interest as the out-
come and included an indicator of
Al race as an independent variable
in the model to formally compare
the two racial groups. Matching

674 Ethnicity & Disease, Volume 30, Number 4, Autumn 2020

variables (age and sex) were includ-
ed in all models as recommended
by Pearce et al.'* Models were also
adjusted for marital status (mar-
ried or life partner vs none), and
residency (yes/no).

rural status

To measure associations between
ADRD diagnosis and ADRD risk
factors, we used models as described
above to estimate RRs and strati-
fied by race. All models were ad-
justed for age, sex, marital status,
rural residency status and clinical
covariates. In sensitivity analyses,
we included a variable indicating
the number of medical encounters
in the models to reduce potential
bias due to informed presence.”
Informed presence bias occurs be-
cause the existence of EHR data is
usually a result of an individual seek-
ing medical services for some condi-
tion or illness and thus individuals
in EHR are systematically different
from those not in EHR (eg, more
chronic conditions in the former)."

In exploratory models, we test-
ed whether associations between
ADRD and other factors varied by
race by including a multiplicative
interaction term in each model.
To account for multiple testing in
these exploratory analyses, we ap-
plied a conservative Bonferroni cor-
rection to the p-value threshold for
significance, P<.007 (or P=.05/7).

In sensitivity analyses, we ad-
dressed high proportions of miss-
ing data for the measures expected
at every visit: BMI, SBP and DBP.
We imputed values for these vari-
ables for outpatient visits only due
to concerns about potential biases
between measurement in outpatient
vs inpatient settings. Due to miss-

ing height and weight values, 60%
of patients (65% of Als and 54%
of NHWs) were missing BMI at
all outpatient encounters. SBP and
DBP were missing at all outpatient
visits in 62% of Al patients and 52%
of NHW patients. Using multiple
imputation chained equations,'
we imputed SBP, DBP, height, and
weight for all patients and calculated
BMI based on the imputed values of
height and weight. For the imputa-
tions, we used available demographic
and diagnostic code data, the num-
ber of medical encounters, and 100
imputations. In analyses including
the imputed data, we estimated pa-
rameter and standard error estimates
that accounted for the variability in
SBP, DBP and BMI across imputed
datasets. Due to small cell sizes in
the outpatient only models, some
key variables had to be removed
from Al models with imputed data
so they would converge. Stata/SE
14.2 (StataCorp LLC, College Sta-
tion, TX) was used for all analyses.

REsuULTS

After the data exclusion steps
(Figure 1), we had data for 3464 Al
and 3626 NHW patients. Charac-
teristics of the patients at their first
medical encounter are shown in
Table 1. The majority (58.7%) of Al
patients were female. Higher pro-
portions of Al than NHW patients
were rural dwelling (31.5 vs. 11.0%)
and single (33.5 vs. 10.2%). The me-
dian (intra-quartile range) age of Al
patients at their first encounter was
younger than NHWs, 64 (59-71)
years vs 68 (61-75) years, in spite of
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the initial matching. ADRD was a
rare diagnosis in both groups (Table
2): 5.7% of Al patients aged 255
years had an ADRD diagnosis, com-
pared with 5.0% of NHW patients.
Given differences in the age distri-
bution between the racial groups,
we also estimated the age-adjusted
prevalence estimates for ADRD di-
agnosis, which were 6.6% in Als and
4.4% in NHWs. Als had 60% high-
er risk of ADRD diagnosis compared
with NHWs in models adjusted for
demographic factors. Further adjust-
ment for clinical factors (diagnosis
of diabetes, stroke, hyperlipidemia,
hypertension, and tobacco use dis-
orders), attenuated the RR slightly,
but it remained significantly elevated
(RR=1.5; 95%CI: 1.2-1.9, P=.001).
Other diagnoses with higher risk
in Als included hypertension (20%
higher risk) and diabetes (220%
higher risk), whereas Als had signifi-
cantly lower risk of diagnoses of de-
pression, and tobacco use disorders
than NHWs. Both Al and NHW
patients had a median of 3 encoun-
ters during the study period; other
encounter characteristics are summa-
rized in supplemental table 2 avail-

Table 1. Characteristics of unique patients, based on first encounter during 2016-

2018
Characteristic Al (n=3464) NHWa (n=3626)
Age in years, median (IQR) 64 (59-71) 68 (61-75)
Female, n (%) 2032 (58.7) 2192 (60.5)
Hispanic, n (%) 152 (4.4) 0 (0.0)
Language, n (%)
English 3337 (96.3) 3614 (99.7)
Other 119 (3.4) 12 (0.3)
Unknown 8 0.2) 0 (0.0)
Married/life partner, n (%) 1360 (39.3) 2273 (62.7)
Zipcode, n (%)
Urban 2370 (68.4) 3220 (88.8)
Rural 1092 (31.5) 400 (11.0)
Unknown 2 (0.1) 6 (0.2)
BMI in kg/m2, mean=SD b 30.6 + 8.5 29.9 +7.7

1. NHW were selected at random and matched by age and sex to Al sample at EHR data extraction
2. BMI data are missing for 32.6% of patients. BMI mean (95%Cl) including the imputed data are 30.3 (29.5-
31.1) and 29.2 (28.5-29.8) for Al and NHW, respectively.

able from the corresponding author.

race-specific, covariate-

Using
adjusted models, we estimated risk
with  ADRD.

Age and diagnosis of hypertension,

factor associations
depression, hyperlipidemia, or dia-
betes were significantly associated
with increased risk of an ADRD
diagnosis in Als (RRs ranging from
1.1- 2.8 and all P<.02), whereas be-
ing female or being married/having
a life partner were associated with

~30% lower risk of an ADRD di-
agnosis (P<.03) (Table 3). The most
robust associations were observed
for diagnoses of hypertension or
depression, for which the risk of an
ADRD diagnosis increased approxi-
mately 3-fold (RR = 2.8; 95% CI:
1.8-4.3 and RR = 2.5; 95% CI:1.8-
3.5, respectively). Rural residence
or tobacco diagnosis was not associ-
ated with ADRD diagnosis in Als.
Findings for the NHW sample were

Table 2. Frequency of diagnoses for selected conditions in the patient populations during 2016-18

Al, n=3464 NHW, n=3626 Risk of condition in Al vs. NHWb

CMS condition N (%)a N (%)a RR (95% CI) P
Dementia 196 (5.7) 180 (5.0) 1.60 (1.27-2.01) <.001
Stroke 174 (5.0) 205 (5.7) .99 (.79-1.24) 918
Tobacco use disorders 916 (26.4) 1298 (35.8) .69 (.63-.75) <.001
Hypertension 2033 (58.7) 1993 (55.0) 1.20 (1.13-1.26) <.001
Depression 354 (10.2) 554 (15.3) .68 (.58-.78) <.001
Hyperlipidemia 1138 (32.9) 1387 (38.3) .98 (.90-1.06) .541
Diabetes 1666 (48.1) 853 (23.5) 2.18 (2.00-2.36) <.001

a. Number and race-specific percentage of unique patients with at least one code.

b. RR reflects the risk of Al having the condition compared with the risk of NHW having the condition in models adjusted for age, sex, marital status, rural status and

considering each condition separately.

Ethnicity & Disease, Volume 30, Number 4, Autumn 2020

675



Alzheimer’s Disease and Related Dementias among American Indians - Carty et al

Table 3. Risk factors for ADRD diagnosis in Al and NHW

Al, n=3440 NHW, n=3615

Characteristic RRa (95% CI) P RRa (95% CI) P

Age 1.12 (1.11-1.14) <.001 1.09 (1.08-1.12) <.001
Female sex .70 (.52-.94) .018 .95 (.68-1.31) .735
Married/life partner .67 (.48-.94) .020 1.07 (0.77-1.49) .699
Rural residence 1.06 (0.79-1.43) .704 .59 (.31-1.12) .108
Tobacco diagnosis 1.16 (0.86-1.55) 333 1.17 (0.89-1.53) .265
Hypertension diagnosis 2.75(1.75-4.31) <.001 3.43 (2.44-4.83) <.001
Depression diagnosis 2.49 (1.79-3.46) <.001 2.05 (1.53-2.75) <.001
Hyperlipidemia diagnosis 1.41 (1.08-1.84) .013 1.49 (1.15-1.91) .002
Diabetes diagnosis 2.07 (1.41-3.03) <.001 1.50 (1.13-1.99) .005

a. RR reflects the risk of having an ADRD diagnosis in race-stratified models adjusted for age, sex, marital status, rurality, and having a diagnosis of tobacco use,

hypertension, depression, hyperlipidemia, or diabetes.

generally similar, with the exception
of the female sex and marital status.
Neither was significantly associated
with ADRD diagnosis in NHWs
and point estimates were close to
the null. Although not significant in
either racial group, rural residence
trended to a lower risk of ADRD in
NHWs (RR=.6; 95% CI: .3-1.1).

In models combining the racial
groups, we also assessed effect modi-
fication of the risk factor-ADRD
association by race for variables sig-
nificantly associated with ADRD
diagnosis in either race in the main
models. However, no race interac-
tions met the threshold for statisti-
cal significance after accounting for
multiple testing. P-values unadjust-
ed for multiple testing for the vari-
ables tested include: sex (P=.59); age
(P=.02); marital status (P=.04), and
diagnosis of hypertension (P=.73),
depression  (P=.70), hyperlipid-
emia (P=.78) or diabetes (P=.49).

In sensitivity models adjusting
for the number of medical encoun-
ters during the time period to ac-
count for potential informed pres-
ence bias, no substantial differences

from the main model results were
observed. Along with outpatient
visit models with imputed SBP,
DBP and BMI (and existing data
only, for comparison purposes),
these data can be found in supple-
mental tables 3, 4a and 4b, avail-
able from the corresponding author.

Sample sizes were considerably
smaller due to the focus on out-
patient visits only, which limited
power to detect modest associations.
Few differences in associations were
observed between models with im-
puted data and models with existing
data only. No significant associa-
tions between ADRD diagnosis with
BMI, SBP or DBP were observed
in adjusted models in either Als or
NHWs. Many point estimates for
other variables in these models were
of similar magnitude to the main
models, though much less precise
and no longer significant. Marital
status, hypertension, and diabetes
were no longer significantly associ-
ated with ADRD diagnoses in Als
in models including BMI, SBP and
DBP whereas ADRD associations

with depression were more robust. In

NHW models including BMI, SBP
and DBD, only age was significantly
associated with ADRD diagnosis.

DiscussioN

Although ADRD in racial/eth-
nic minority populations is a topic
of interest in recent policy and re-
search discussions, few studies have
focused on Al populations.'” As a
result, little is known about the epi-
demiology of ADRD in Al adults.'®
Here, we report characteristics asso-
ciated with an ADRD diagnosis in
Al patients who used Banner Health
from 2016-18. We found that 5.7%
of Al patients aged 255 years had an
ADRD diagnosis, compared with
5.0% of NHW patients. The cor-
responding  age-adjusted ADRD
estimates are 6.6% and 4.4% for
Als and NHWs, respectively. Our
estimates for both racial groups are
lower than the ADRD prevalence of
8.4% -10.9% reported in the over-
all US population, which were based
on health claims data or population
surveys of older populations aged

676 Ethnicity & Disease, Volume 30, Number 4, Autumn 2020
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>65 years."?? We focused on a
younger-aged sample because studies
indicate that Als are at greater risk of
death at earlier ages and have lower
life expectancies than the overall US
population.?' Thus, we might expect
incidence of ADRD (and other con-
ditions) in Als at younger ages than
in NHWs. The few ADRD estimates
specifically for Als range from 4.2%
in a small community survey of Cree
Indians®t09.1% in AI/AN combined
from the Medicare population.’

We observed that Al patients had
higher risk of diagnoses of ADRD,
hypertension and diabetes, but lower
risk of having diagnoses of depres-
sion, and tobacco use disorders than
NHW patients. Further, we found
that age and diagnosis of hyperten-
sion, depression, hyperlipidemia, or
diabetes were significantly associated
with higher risk of an ADRD diag-
nosis in Al patients, whereas being
female or being married/having a life
partner were associated with lower
risk of having an ADRD diagnosis.

Other literature supports the im-
portance of older age, cardiovascular
disease and depression in the devel-
opment of ADRD.*? In contrast
to our findings, the prevalence of
ADRD is generally higher in females
than males,?® though some studies re-
port no association between ADRD

and sex,”*? and many researchers

assert that the higher ADRD preva-
lence in women is due to their lon-

2228 Recent evi-

ger life-expectancy.
dence also suggests a more complex
relationship between sex and ADRD
subtype in which women may be at
higher risk of AD, and men at higher

risk for vascular dementia.?®?** In ad-
dition, differences in the clinical pre-
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sentation, diagnosis or duration of
ADRD may contribute to observed
sex differences in prevalence and
rates.””*® We also observed no associ-
ation between urban/rural status and
ADRD diagnosis in Als. Some evi-
dence suggests higher risk of demen-
tia in rural vs urban populations.’!
In contrast, a study in Medicare
beneficiaries residing in Kentucky
and West Virginia found an 11%
lower prevalence of ADRD in rural
counties compared with urban ones,
perhaps due to underdiagnosis in the
rural areas.” Interestingly, our find-
ings in NHWs, but not Als trended
toward a decreased risk of ADRD
in patients with rural residence, but
the associations were not significant.

Study Limitations
This analysis of EHR data is sub-

ject to potential biases that deserve
mention. EHR data present unique
issues related to the representative-
ness of the patient sample, and com-
plete data capture.®”* Others have
addressed these challenges by linking
EHR data with community survey
data, or focusing on regional popu-
lations that receive most or all of
their care within a particular system,
or using health claims databases that
reflect all care, such as Medicare.">%
Unfortunately, these options were
not available in our study. Though
Banner has a health plan, only about
.3% of enrollees are Al. Many Als
receive health care through the In-
dian Health Service, an agency that
provides comprehensive health ser-
vice to members of federally recog-
nized tribes. Some Al patients may
come to Banner Health for referral
appointments, tests or specialty care

not available in Indian Health Ser-
vice facilities, and thus may lack a
comprehensive medical history in
the EHR. We limited patients to
those with two or more visits on sep-
arate days to minimize the chances
of including referral-only patients.

It is also possible that we have
incomplete ADRD ascertainment in
our sample because a diagnosis was
not recorded in the Banner EHR,
or the condition was not observed

... Al patients had higher
risk of diagnoses of ADRD,
hypertension and diabetes,

but lower risk of having
diagnoses of depression,

and tobacco use disorders
than NHW patients.

or treated by a specialist. Indeed,
ADRD is often underdiagnosed,
and among those with a diagnosis,
many may not be aware of their di-
agnosis." Moreover, some argue that
ascertainment bias in the clinical di-
agnosis of AD, in particular, is likely
unless clinicians consider a patient’s
longitudinal course,* which requires
observation of a patient during visits
over time. Ironically, attending more
medical encounters also introduces
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a potential bias because the likeli-
hood of a prevalent condition be-
ing diagnosed increases with each
successive clinic visit. EHR data are
only collected when a person seeks
medical care. This bias, termed in-
formed presence bias, affects EHR
data used for research, and adjust-
ment for the number of encoun-
ters may help to reduce this bias.”

In sensitivity analyses, we ad-
justed for the number of encounters,
but did not observe meaningful dif-
ferences in point estimates, perhaps
partly because we already limited our
sample to include only patients with
two or more encounters. Additional
biases may be induced by interacting
with a health system. For example,
selection bias could be induced by a
patient receiving care in one part of
a health facility instead of another,
or a patient’s choice of a particular
health system could induce informa-
tion bias.”” We included all types of
encounters in our analyses, so we
do not expect that results are un-
duly influenced by the selection bias
described. However, information
bias (or differential data capture by
group) is a potential limitation of our
study. This bias might occur, for ex-
ample, if Al patients sought most of
their care through a different health
system. Further, missing data may
not be missing at random, a require-
ment of some statistical models. For
example, missing data limited our
assessment of BMI, SBP and DBP
in our main models; and we found
that younger patients, females, Als
and rural residents were more likely
to have missing data. Accordingly,
we observed some differences in as-
sociations when limiting the data to
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outpatient visits only and using the
imputed BMI and blood pressure
estimates compared with excluding

These differences

should be interpreted cautiously due

these wvariables.

to model and sample differences,
and the high proportion of missing
data for the imputation. Finally, we
lacked education level and APOE
genotype data, both important
ADRD risk factors. Overall, these bi-
ases may affect generalization of our
findings to the underlying popula-
tion of Al adults, but we expect they
have less of an effect on our com-
parisons between Al and NHW pa-

tients within the same health system.

CONCLUSION

As the population at risk of
ADRD grows in size and diversity,
the need for ADRD research in
subpopulations is critical for future
planning, prevention and treatment
efforts. This EHR study in a popu-
lation greatly underrepresented in
ADRD research avoids some of the
challenges of participant recruitment
and retention common in popula-
tion research. Even after applying
stringent exclusion criteria, we had
large numbers of Als with longitu-
dinal data, few missing demographic
variables and we were able to mea-
sure important risk factor associa-
tions with ADRD in Als. Little is
known about ADRD in racial/ethnic
minorities, particularly Al adults.
The National Plan for Alzheimer’s
Disease prioritized including health
disparities groups such as Als in
ADRD research, yet several years lat-
er, few studies have been published.’

Our study is the first to examine
ADRD in Als across a large geo-
graphical region in southwest United
States and report relationships be-
tween risk factors and ADRD in Al

With the exception of being fe-
male and marital status, we found
that ADRD risk factors were gener-
ally similar between Al and NHW
patients, though the adjusted risk
of ADRD was approximately 49%
higher in Al patients in this regional
health network. As one of the larg-
est EHR analyses of ADRD in Al to
date, our study is an important step
in determining the ADRD burden
in the Al population and regional
community. Future efforts include
confirmation of our findings in an-
other sample, and linkage of EHR
data in Al cohorts with behavioral
data. This linkage would allow in-
vestigation of modifiable lifestyle
factors, in addition to clinical fac-
tors, in ADRD risk determination.
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