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Abstract

Background: The COVID-19 pandemic delayed diagnosis and care for some

acute conditions and reduced monitoring for some chronic conditions. It is

unclear whether new diagnoses of chronic conditions such as dementia were

also affected. We compared the pattern of incident Alzheimer's disease and

related dementia (ADRD) diagnosis codes from 2017 to 2019 through 2020, the

first pandemic year.

Methods: Retrospective cohort design, leveraging 2015–2020 data on all mem-

bers 65 years and older with no prior ADRD diagnosis, enrolled in a large inte-

grated healthcare system for at least 2 years. Incident ADRD was defined as

the first ICD-10 code at any encounter, including outpatient (face-to-face,

video, or phone), hospital (emergency department, observation, or inpatient),

or continuing care (home, skilled nursing facility, and long-term care). We also

examined incident ADRD codes and use of telehealth by age, sex, race/ethnic-

ity, and spoken language.

Results: Compared to overall annual incidence rates for ADRD codes in

2017–2019, 2020 incidence was slightly lower (1.30% vs. 1.40%), partially com-

pensating later in the year for reduced rates during the early months of the

pandemic. No racial or ethnic group differences were identified. Telehealth

ADRD codes increased fourfold, making up for a 39% drop from face-to-face

outpatient encounters. Older age (85+) was associated with higher odds of

receiving telecare versus face-to-face care in 2020 (OR:1.50, 95%CI: 1.25–1.80)
and a slightly lower incidence of new codes; no racial/ethnic, sex, or language

differences were identified in the mode of care.

Conclusions: Rates of incident ADRD codes dropped early in the first pan-

demic year but rose again to near pre-pandemic rates for the year as a whole,

as clinicians rapidly pivoted to telehealth. With refinement of protocols for

remote dementia detection and diagnosis, health systems could improve access

to equitable detection and diagnosis of ADRD going forward.
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BACKGROUND

The COVID-19 pandemic has been a transformative
stressor on healthcare systems worldwide, causing an
overnight shift from in-person to telehealth care and
raising concern about delayed diagnosis and treat-
ment of non-COVID conditions such as myocardial
infarction and stroke1–3 and reduced monitoring of
chronic conditions such as diabetes.4 It is less clear
whether the diagnosis of long-term chronic condi-
tions such as dementia might also be affected. The
well-known underdiagnosis of Alzheimer's disease
and related dementias (ADRDs) could be further
exacerbated by shifts in clinical focus and health sys-
tem operations necessary to manage the pandemic.
Alternatively, the broad adoption of telehealth might
unexpectedly facilitate diagnosis, propelling the
United States toward earlier, more timely detection
and diagnosis of ADRD5 needed for proactive,
population-based care management.6 We examined
the pattern of incident ADRD diagnoses using diag-
nostic codes from the pre-pandemic years, 2017–2019,
through the height of the pandemic in 2020, within a
large integrated healthcare system that serves a diverse
patient population.

METHODS

Data for this retrospective cohort study were drawn
from Kaiser Permanente Southern California (KPSC).
Members 65 years and older were considered at risk
for ADRD (527,727 in 2017 to 610,892 in 2020) and
included if enrolled in the health plan for at least
2 years before January 1, 2017. Incident diagnoses
were defined as the first ADRD diagnosis code in the
electronic medical record between January 1, 2017 and
December 31, 2020. All 12 months of the 2020 pan-
demic year were included in the analyses. The study
was approved by the KPSC (#12565) Institutional
Review Board.

ADRD diagnoses were defined by the International
Classification of Diseases Clinical Modification codes
obtained from electronic health records (EHRs), and
administrative and claims data: ICD-10-CM (F01.50,
F01.51, F02.80, F02.81, F03.90, F03.91, G30.0, G30.1,
G30.8, G30.9, G31.01, G31.09, and G31.83). While the
use of two repeated diagnosis codes can improve the
identification of new cases,7,8 our aim was to assess
how the COVID-19 pandemic may have affected inci-
dent ADRD diagnosis coding patterns within a health
system. Delaying by a year to ascertain ADRD cases

more accurately could miss opportunities to learn from
this natural experiment.

Incident ADRD codes were identified in encounters
from outpatient (face-to-face, phone, video), hospital-
based (emergency department, observation stays, and
inpatient), and continuing care (home, skilled nursing,
long-term care) settings. Sociodemographics (age, sex,
race/ethnicity, and non-English spoken language
requiring an interpreter), results from cognitive
[MMSE,9 MoCA,10 SLUMS11], and functional [Func-
tional Assessment Staging Tool (FAST)12] assessments
were extracted from administrative, membership, and
clinical records from the encounter at which the inci-
dent ADRD code was identified. MoCA, SLUMS, and
FAST scores were obtained from flowsheets and MMSE
scores from keyword searches of provider notes. All
were anchored to the incident code encounter date.
Logistic regression models (SAS version 9.4 for Win-
dows (SAS Institute, Cary, NC) were used to examine
the association of sociodemographic characteristics
(age, sex, race/ethnicity, and spoken language) with
encounter types resulting in an incident ADRD code,
using a 2-sided p-value <0.05 as the a priori threshold
for statistical significance.

RESULTS

Compared to 2017–2019, the incidence rate for ADRD
diagnostic codes in patients 65 years and older
decreased slightly in 2020 below the mean annual
rate for the prior 3 years (1.40% vs. 1.30%) (Table 1).

Key Points

• The COVID-19 pandemic was associated with
a small decrease in the annual incidence rate
of new ADRD diagnoses from 1.40% (2017–
2019) to 1.30% in 2020.

• A fourfold increase in diagnoses made via
telehealth compensated for the drop in diagno-
ses in face-to-face encounters.

Why Does this Paper Matter?

A sustained increase in telehealth utilization
could be leveraged to facilitate ADRD diagnosis
in health systems working toward value-based,
dementia-capable care.
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Fewer new ADRD diagnoses were coded in March–
May 2020, immediately following widespread adoption
of physical (social) distancing policies but a sustained
increase over 2019 rates followed from June–December
2020 (Figure S1). For the 65–74 age cohort, incidence
rates held steady across race/ethnic groups across the
4 years (Figure 1). For the 75–84 age cohort, incidence
rates showed a decreasing trend overall with the excep-
tion of Blacks. For the 85+ age cohort, incidence rates
showed a decreasing trend for Whites but not other
race/ethnic groups.

Telehealth-based new ADRD codes increased
fourfold in 2020 (phone and video visits contributing
29% and 12%, respectively), whereas the proportion
from outpatient face-to-face encounters dropped by
39% (Figure 2). The proportion of codes entered
by primary care physicians increased by 5% (likely
attributable to temporary closure of specialty clinics
as staff were redeployed elsewhere to address urgent
COVID-19 care needs). There was a slight decrease
between 2019 and 2020 (39% vs. 33%) in the percent-
age of ADRD incident codes supported by a struc-
tured cognitive assessment (MOCA, SLUMS, or
MMSE) (Table 1), likely due to the completion of
fewer cognitive assessments in video (33%) and
phone (12%) than face-to-face (44%) encounters.
However, mean cognitive assessment scores in 2020
were similar to those in prior years (suggesting at
least moderate dementia severity). Stage at diagnosis
(FAST, formally adopted in 2019 and only by the
geriatric service line) also showed no appreciable dif-
ference across years. The proportion of new hospital-
based (emergency, observation, and inpatient) ADRD
codes remained stable during the pandemic year
with very low use (3.4%) of structured cognitive
assessment in any year.

There were no substantive differences in incident
ADRD codes by age, sex, race/ethnicity, or English
language proficiency in 2020 compared to the pre-
pandemic years (Table 1). For 2020 outpatient encoun-
ters with a new ADRD code, patients receiving telecare
(phone or video) versus face-to-face care were older
and more often women; after adjusting for all other
sociodemographic factors, patients aged 85+ years
were more likely to have an incident ADRD code in a
telehealth encounter than patients aged 65–74 years
(OR: 1.50, 95%CI: 1.25–1.80, p < 0.001) (Table S1).
Video visits were more often performed by dementia
specialists (geriatricians, neurologists, and psychia-
trists) than primary care providers, who used more
phone visits, and specialists performed nearly all the
cognitive assessments that were completed during
video (98%) and phone (85%) visits.T
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DISCUSSION

Prior (2014) estimates from Medicare fee-for-service
claims found annual incident ADRD diagnosis rates of
3.1%–3.6% for beneficiaries 65 years and older.8 In this
large integrated healthcare system serving a racially
diverse, Medicare Advantage (MA) patient population,
incidence rates were lower (1.30%) but consistent across
time, including the peak COVID-19 pandemic year. A
dramatic increase in codes recorded with telephone visits,
combined with a smaller increase in video visits, compen-
sated for a decrease in face-to-face encounter diagnoses.
The shift to more remote care in 2020 had no overall dif-
ferential effect across demographic cohorts, compared to
the pre-pandemic years, although rates in the oldest
group were slightly lower. These findings together sug-
gest that the COVID-19 stay-at-home orders and rapid

FIGURE 1 Incident Alzheimer's disease and related dementia (ADRD) codes by race/ethnicity and age cohorts. The sample for the

“other/unknown” cohort was relatively small across the study years (n: 67–102)
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pivoting to telehealth did not greatly alter patterns of
ADRD diagnosis coding and may mark an inflection
point for greater future use of remote care to improve
access and diagnosis of ADRD.

This report provides first-time insights into the effects of
the COVID-19 pandemic on the pattern of incident ADRD
codes within a large integrated health system, but some lim-
itations are worth noting. We relied on the first-occurring
ADRD code, which increases diagnostic sensitivity at an
expected cost in specificity and accuracy. However, this
approach follows the standard practice of health systems
and payers in identifying clinical populations for payment
and performance improvement programs, and unpublished
data (under review) showed that most (89%) individuals
with an incident face-to-face encounter code for ADRD did
have a second within a year. In exploring how the
pandemic-induced “natural experiment”might affect clini-
cians' coding patterns, the same single-code approach pro-
vides early insights. Future efforts will examine whether
individuals with an incident ADRD code via telehealth are
as likely to have a repeat code as those first diagnosed face-
to-face, and whether patterns of care following a first diag-
nosis vary with the type of visit at which it was recorded.
This integrated health system had been encouraging tele-
phone visits across primary and specialty care for several
years before the pandemic, so the transition to telehealth
may have been less disruptive for both providers and
patients/families than might be expected under fee-for-
service Medicare and in other healthcare systems and
settings.

The rate of incident ADRD diagnoses we observed
was low in this MA plan relative to incident case rates
found in fee-for-service Medicare claims8 and cohort
studies that use formal criterion-based diagnoses.13,14

Although selective enrollment of healthier, lower cost
beneficiaries was a broad policy concern for MA plans in
the 1990s, changes to MA plan administration and pay-
ments as part of the 2003 Medicare Modernization Act
were successful in decreasing favorable risk selection.15,16

Differential disenrollment of individuals who have, or are
developing as-yet undiagnosed ADRD, could result in
low, yet potentially accurate incidence rates, but does not
explain the lower observed rate in this study. One-year
KPSC disenrollment rates are similar for members with
(12%) and without (11%) ADRD, contrasting with aggre-
gated nationwide MA plan data (2014–2015), where dis-
enrollment rates for beneficiaries with an ADRD
diagnosis were double those without (9.0% vs. 4.2%) and
combined disenrollment and plan switching for both
groups were much higher (28.7% in ADRD vs 27.0%)17

than in KPSC. It is important to also note that the preva-
lence of ADRD (5.5%) in this health plan is comparable
to published rates from other MA plans.18,19

Fee-for-service health systems have generally been slow
to take the advantage of new Centers for Medicare and
Medicaid Services (CMS) benefits that could enable
population-level improvements in dementia detection
(e.g., annual wellness visit), subsequent care (e.g., cognitive
assessment and care planning and management), and qual-
ity measurement (e.g., the merit-based incentive payment
system for dementia). For MA plans, CMS added a new
dementia hierarchical condition category coding modifier
in 2020, reflecting the higher cost of dementia care20; it
remains to be seen whether higher risk adjusted payments
will promote increased detection and diagnosis.

A diagnosis of dementia depends on the presence of at
least some functional dependency that is due to cognitive
impairment (relative to expectations for an individual's
demographic niche). While the use of validated tools to
identify and stage cognitive and functional impairment is
recommended as part of the diagnostic process,21,22 our data
show that primary care and inpatient care clinicians make
relatively little use of formal assessments and that where
data are available, initial diagnoses occur on average
around mid-stage ADRD, when the symptoms of dementia
are often obvious in conversation and family and others
may have already been experiencing strain for some time. A
cognitive assessment tied to a new diagnosis was docu-
mented in 62% of those made by geriatricians, 33% by neu-
rologists and psychiatrists, and 14% by primary care
providers. While there has been limited effort to date to
achieve diagnostic harmonization across clinical disci-
plines, other system factors could play a role in the under-
use or inaccurate ascertainment of assessment tool use. Our
automated keyword data extraction method could miss
some, and scores from paper tools might not be referenced
in electronic notes. Lack of clinician knowledge, training,
support, and incentives to use the structured assessments
that are retrievable from the EMR (MoCA, SLUMS, FAST)
would be expected to lead to underutilization. In addition,
when cognitive impairment is obvious, providers may see
no value in using an assessment tool.

Whether or not to detect and diagnose dementia con-
tinues to be debated. It is generally accepted that the use of
screening tools can improve the detection of clinically rele-
vant cognitive impairment, but detection without defined
pathways for care has limited value.23 We observed a small
increase in COVID-era dementia diagnoses in primary care;
our results suggest that specialists—geriatricians, neurolo-
gists, and psychiatrists—could help boost detection and
diagnosis by developing streamlined, telehealth-friendly
protocols that can be used by primary care providers as the
first step to a future care pathway.24 Systematic dementia
care management that engages patients, caregivers, and cli-
nicians can improve the lives of people living with ADRD
and their caregivers,23–28 and, at least to some extent, health
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system metrics.29–31 Specialists have a role to play in assur-
ing that health system leaders understand the growing evi-
dence supporting structured dementia care management as
well as evolving evidence on biomedical and psychosocial
interventions.

CONCLUSIONS

The COVID-19 pandemic stay-at-home orders and rapid
pivot to telehealth did not greatly alter the rate of inci-
dent ADRD codes for adults aged 65 years and older in
2020 compared to the 3 years before the pandemic in a
large integrated healthcare system. The natural experi-
ment created by the pandemic could serve as the starting
point for facilitating earlier ADRD diagnosis and new
care pathways going forward.
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