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ABSTRACT

BACKGROUND: Dementia and mild cognitive impair-
ment (MCI) are prevalent but underdiagnosed.
OBJECTIVE: To compare new dementia/MCI diagnosis
rates in geriatrics-focused primary care clinics and tra-
ditional primary care clinics.

DESIGN: Secondary analysis of a prospective matched
cohort study that spanned 2017-2021.
PARTICIPANTS: Community-dwelling Veterans over
65 receiving primary care in a geriatrics-focused medi-
cal home (GeriPACT) or traditional primary care home
(PACT) at one of 57 Veterans Affairs sites. We excluded
individuals with a documented diagnosis of dementia or
MCI in the year prior to enrollment.

MAIN MEASURES: Diagnoses obtained from EHR. Cog-
nitive status was assessed using modified Telephone
Interview for Cognitive Status (mTICS) tool.

KEY RESULTS: The 470 participants included in this
analysis were predominantly white, non-Hispanic
males with an average age of 80.3 years. 9.4% of par-
ticipants received a diagnosis of dementia/MCI after
24 months: 11.5% in GeriPACT and 7.2% in PACT.
Adjusted OR for dementia/MCI diagnosis based on
GeriPACT exposure was 1.47 (95% CI 0.65-3.29).
Low mTICS score (<27) (OR 4.89, 95% CI12.36-10.13)
and marital status (married/partnered) (OR 1.89, CI
0.99-3.59) were independent predictors of dementia/
MCI diagnosis. When stratified by cognitive status:
diagnosis rates were 20.8% in GeriPACT and 16.7% in
PACT among those who scored lower on the cognitive
assessment (mTICS <27); 7.4% in GeriPACT and 3.6%
in PACT among those who scored higher (mTICS >27).
The OR for new dementia/MCI diagnosis in GeriPACT
was 1.19 (95% CI 0.49-2.91) among those with a low
mTICS score and 1.85 (95% CI 0.70-4.88) among those
with a higher mTICS score.

CONCLUSIONS: Observed rates of new dementia/MCI
diagnosis were higher in GeriPACT, but with consider-
able uncertainty around estimates. Geriatrics-focused
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primary care clinics may be a promising avenue for
improving the detection of dementia in older adults,
but further larger studies are needed to confirm this
relationship.
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INTRODUCTION

Alzheimer’s Disease and related dementias (ADRD) afflict
over three million older adults in the USA—a number that
is expected to triple by 2060.! ADRD is associated with sig-
nificant negative individual and societal outcomes, including
higher costs of care, greater morbidity and mortality, and
increased family burden. With few efficacious treatments
for dementia on the horizon, these negative consequences
are best mitigated by a timely diagnosis: prompt recognition
enables early discussions around goals of care, the ability to
modify risk factors associated with disease progression, and
timely referrals to essential resources for patients and fam-
ily members.> Unfortunately, despite its high prevalence,
dementia remains underdiagnosed in the United States.®™
Primary care settings play an important role in the early rec-
ognition of ADRD, as most cases are diagnosed by primary
care providers.'® However, several clinic and provider fac-
tors in traditional primary care practices can impede timely
diagnosis, including time constraints, lack of specialized
geriatrics training, and limited interdisciplinary support.'!
One potential solution to address these barriers and
improve the detection of dementia is a team-based geriatrics-
focused primary care clinic model. These clinics are often
characterized by longer appointment times, geriatrics train-
ing for team members, emphasis on geriatric syndromes,
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and a multidisciplinary approach to care.'>”'* Despite this
unique potential, there is limited evidence describing the
impact of geriatrics primary care clinics on the quality of
care and outcomes in older adults. An ideal environment for
examining this question is the Veteran’s Affairs (VA), which
has rates of dementia comparable to the general population
and includes the clinic models of interest: traditional primary
care clinics (Patient Aligned Care Teams or PACTs) and
geriatrics-focused primary care clinics (GeriPACTs).!>!1¢ VA
GeriPACTs have many characteristics that may be advanta-
geous in the detection of dementia including smaller patient
panels, specialized interdisciplinary teams, focus on geriatric
syndromes, and an emphasis on functional dependencies.!”'®

The overall goal of this paper was to compare rates of
newly documented mild cognitive impairment (MCI) or
dementia in GeriPACT and PACT settings. We hypoth-
esized that participants who transferred care to GeriPACT
would have higher rates of MCI or dementia diagnoses at
24 months, compared to similar, matched patients in PACT
care. We also examined other predictors of new MCI or
dementia diagnoses.

METHODS
Study Design

This is a secondary analysis of data collected for a prospec-
tive matched cohort study investigating the impact of Geri-
PACT on quality of care and patient experience measures
(IRB #02,056). Details around study design, matching, and
enrollment procedures have been published previously.'® In
brief, at each VA site with > 500 GeriPACT visits in 2016
(57 sites in total), we selected GeriPACT patients who
newly transitioned to the GeriPACT clinic. Patients were
considered to be new transfers to the GeriPACT clinic if
they had only PACT visits in the 12-month pre-exposure
period followed by only GeriPACT visits during the subse-
quent 12-month exposure period. In contrast, PACT partici-
pants were required to have at least 2 PACT visits in both
the pre-exposure and exposure periods. Matching was used
to guide the enrollment of GeriPACT-PACT dyads across
the 57 VA medical centers. Matching variables were derived
from EHR data in the pre-exposure period, and included a
rich set of factors known to drive entry into GeriPACT (e.g.,
demographics [age, race, gender], pre-exposure care utili-
zation [VA facility, presence of hospitalization in the past
year, number of hospitalization in last year], pre-exposure
health status [presence of advanced directives, JEN Frailty
Index or JFI, Care Assessment Need or CAN score]) using
a combination of exact and Mahalanobis distance function
matching. Data sources included encounter data and diag-
nosis codes from VA’s electronic health record accessed
through the Corporate Data Warehouse, chart reviews, and
telephone-based surveys. During their initial enrollment call,

participants completed a baseline survey which included
questions about demographics and a validated, telephone-
based cognitive assessment.””

Eligibility Criteria

Participants were potentially eligible if they were aged
65 years or older, community-dwelling, enrolled in a Ger-
iPACT or PACT clinic and had a valid phone number in
the medical record. Participants enrolled in hospice, and
those with active substance use disorders or psychosis were
excluded. To address our goals to examine new diagnoses
of dementia, participants who were unable to complete the
telephone-based cognitive assessment and those with a diag-
nosis of dementia/MCI in the year prior to the exposure were
excluded. In order to maintain the benefits of matching, both
members of the matched-pair were excluded from the analy-
sis if either individual had a previous diagnosis of dementia/
MCIT or were unable to complete cognitive testing due to
hearing impairment.

Variable Measurements

Cognitive Assessment. The two-part cognitive evaluation
was conducted over the telephone by trained study staff. The
first assessment of cognitive status was the validated Callahan
six-item cognitive instrument.?”>* Those who scored
four or less (out of six) were suspected to have cognitive
impairment; therefore, the involvement of a legally authorized
representative (LAR) was required before proceeding further.
This LAR—rather than the patient themselves—completed
the rest of the survey; therefore, the second portion of the
cognitive assessment was not administered directly to these
patients. For individuals who scored at least five on the
Callahan instrument, the baseline phone survey also included
the second instrument for evaluating cognition: the modified
Telephone Interview for Cognitive Status (mTICS).** The
mTICS score was adjusted for education (see supplementary
materials in the Appendix).>> Based on previously published
research, an adjusted mTICS score of <27 (out of 50) was
used as the cutoff for impaired cognitive function. We
considered a low score on either of these two instruments to
be indicative of probable cognitive impairment.

Dementia and Cognitive Impairment Diagnoses. For the
purposesofthissecondary analysis, weused previously published
lists of diagnostic codes: we defined dementia according to
the Veterans Health Administration recommendations, and
cognitive impairment according to the American Academy
of Neurology (AAN). %27 We included encounter-associated
diagnosis codes in either inpatient or outpatient settings. See
supplementary materials S2 in the Appendix.
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Predictive Variables. For the model examining predictors of
new dementia diagnosis, we prioritized candidate covariates
that reflected domains of the Andersen Model of Health
Care Utilization.”*! In addition to GeriPACT exposure and
mTICS score, measures included marital status, financial
security, and number of activities of daily living (ADLs) for
which some help was needed. Data for all three variables
were obtained from the telephone-based survey administered
at enrollment.

Statistical Analysis

Descriptive statistics were used to examine baseline cog-
nitive status (mTICS score) among Veterans who trans-
ferred care to GeriPACT, compared to similar patients who
remained in traditional PACTs. Individuals were analyzed
according to the exposure arm. A logistic regression model
was used to determine if there were any overall differences
in rates of dementia/MCI diagnoses between the GeriPACT
and PACT groups independent of their cognitive instrument
score. Individuals were also analyzed according to their
mTICS score (<27 or>27). The overall model inclusive
of all patients (not stratified by cognitive assessment score)
was adjusted for mTICS score (<27 versus > 27), marital
status (married/partnered versus other), financial security
(good/ok versus other), and functional status (number of
ADLs for which some help was needed). In contrast, the
stratified results were adjusted for financial security and
functional status. Statistical analyses were performed using
SAS software. Copyright © 2022 SAS Institute Inc.

RESULTS
Patient Characteristics

In total, 275 GeriPACT and 275 PACT participants were
enrolled and included in primary study analyses (Figure S1
in the Appendix). For this secondary analysis, a further 78
individuals were excluded: 46 individuals had a pre-expo-
sure diagnosis of dementia/MCI, 30 individuals without
a diagnosis of dementia/MCI had a matched partner with
a diagnosis, and 2 individuals (participant and matched
partner) were excluded due to hearing difficulties and the
need for a LAR respondent. One GeriPACT patient was
noted to have spent the entire exposure period in a nursing
home (one of the exclusion criteria for the overall study);
therefore, this patient and their match were also excluded
from these analyses. Ultimately, 470 participants (235
GeriPACT and 235 PACT) were included in this second-
ary analysis.

GeriPACT and PACT groups were comparable on
matched variables and patient-reported survey variables
(Table 1). Overall, the study population was older, major-
ity white, and predominantly male. Over half of the partic-
ipants self-reported a level of education at or above some

trade school or college experience, and around a quarter
of participants self-reported a low health literacy. Nearly
a quarter of individuals self-reported financial difficulty.
The majority of participants lived close to a VA hospi-
tal, and most participants received some care outside of
the VA health care system, although the majority did not
have private insurance and less than 10% were enrolled in
Medicaid. The majority of participants were married or
had a partner, and most lived with another individual. The
majority also identified a caregiver (family or friend) as a
potential source of support. Only a quarter of participants
had advanced directives on file, and recent hospitalizations
were rare. The average JFI score—which estimates the risk
for long-term care needs based on documented diagno-
ses—was 3.7, consistent with moderate frailty (scale 0-13,
with a higher score suggestive of increased frailty). The
mean CAN score—which estimates the risk of hospitaliza-
tion or death in the next 12 months—was 48.2, consistent
with middle risk (scale 0—100, with a score indicative of
patient percentile).*? Patients needed help with an average
of 1.1 ADLs (out of 7) and 1.7 IADLs (out of 7).

Cognitive Status

Figure 1 shows the overall distribution of the mTICs scores
(obtained at study enrollment) by exposure. The scores
ranged from 16 to 46. The average overall mTICs score
was 30.4 (standard deviation of 4.8). When exposure arms
were considered separately, the GeriPACT and PACT mean
mTICS scores were comparable: 30.2 for GeriPACT patients
and 30.6 for PACT patients. 123 participants had a low score
on the mTICS (<27), concerning cognitive impairment. The
number of low scores was similar in both exposure groups:
62 in GeriPACT and 61 in PACT. When combined with the
Callahan results, 138 participants overall received a low
score on cognitive testing: 72 in GeriPACT and 66 in PACT.

Dementia and Mild Cognitive Impairment
Diagnoses

A total of 44 (9.4%) patients overall received a new docu-
mented diagnosis of dementia or MCI in our 24-month
outcome period: 11.5% (n=27/235) of GeriPACT patients
versus 7.2% (n=17/235) of PACT patients. The overall
adjusted OR for receiving a dementia/MCI diagnosis based
on GeriPACT exposure compared to PACT was 1.47 (95%
confidence interval 0.65-3.29) (Fig. 2). The ORs for a
new dementia or MCI diagnosis based on other individual
patient-level predictive characteristics (including mTICS
score, marital status, financial status, and support with
ADLs) are shown in Table 2.

In order to better understand the relationship between
cognitive status and dementia/MCI diagnosis, we addition-
ally performed a logistic regression model by mTICS or
Callahan results. Of the individuals with a low mTICS or
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Table 1 Characteristics of Study Participants Included in the 24-Month Exposure Analysis

Patient characteristics

PACT (n=235) GeriPACT (n=235)

Matched variables from Electronic Medical Record
Socio—demographic
Age, mean (SD)
Race
White race, N (%)
Black race, N (%)
Other, multiple, missing, or refused, N (%)
Ethnicity
Hispanic
Not Hispanic/Missing
Female, N (%)
Functional

Any hospitalizations in prior year, N (%)

Number of hospitalizations in prior year, mean (SD)

JEN Frailty Index (JFI) score, mean (SD)

Medical
Care Assessment Need (CAN) score, mean
(SD)

Presence of note related to advanced directives, N (%)
Patient-reported variables per baseline survey
Socio—demographic

Race (self-reported)

White race, N (%)
Black race, N (%)
Multiracial, other, or missing, N (%)

Divorced, widowed, or single, N (%)

Number of individuals in household, mean (SD)

Education: High school graduate or below, N (%)

Moderate or severe perceived financial difficulty, N (%)*

Annual household income of less than $40,000, N (%)
Access to care

Service connection, N (%)

Social support, mean (SD)°

Has a family caregiver, N (%)

Lives greater than 20 miles from the nearest VA, N (%)

Low health literacy, N (%)°

Does not receive health care outside the VA health care system, N (%)

Not covered by private health insurance, N (%)
Enrolled in Medicaid, N (%)

Functional
Cognitive status (mTICS), mean (SD)
Number of ADLs with help needed, mean (SD)
Number of IADLs with help needed, mean (SD)

79.6 (6.9) 81.0 (6.7)
198 (84.3%) 198 (84.3%)
27 (11.5%) 27 (11.5%)
10 (4.3%) 10 (4.3%)

8 (3.4%) 9 (3.8%)
227 (96.6%) 226 (96.2%)
5(2.1%) 5(2.1%)

17 (7.2%) 17 (7.2%)
0.1 (0.4) 0.1 (0.4)
3.7(1.7) 3.7(1.9)
50.3 (29.0) 46.0 (31.9)
60 (25.5%) 60 (25.5%)
194 (82.6%) 191 (81.3%)
24 (10.2%) 23 (9.8%)
17 (7.2%) 21 (8.9%)
86 (36.6%) 98 (41.7%)
1.9 (0.8) 1.9 (0.8)

64 (27.2%) 68 (28.9%)
49 (20.9%) 63 (26.8%)
121 (51.5%) 139 (59.1%)
113 (48.1%) 89 (37.9%)
51.0 (10.0) 50.2 (9.8)
132 (56.2%) 127 (54.0%)
79 (33.6%) 83 (35.3%)
64 (27.2%) 64 (27.2%)
100 (42.6%) 89 (37.9%)
136 (57.9%) 125 (53.2%)
17 (7.2%) 21 (8.9%)
30.6 (5.1) 30.2 (4.6)
0.9 (1.3) 1.3(1.5)
1.5(1.8) 1.92.1)

# Defined as the following answers in response to question re patient’s economic situation: “barely getting by,” “falling behind,” or “serious finan-

cial trouble”
b

¢ Defined as one requiring help with reading hospital materials “always”,

Callahan score concerning cognitive impairment, 18.8%
(n=26/138) received a diagnosis during the study period:
20.8% (n=15/72) of individuals in the GeriPACT arm, and
16.7% (n=11/66) of individuals in the PACT arm. Of those
with a higher score, 5.4% (n=18/332) received a diagnosis
during the 24-month exposure period: 7.4% (n=12/163) in
GeriPACT versus 3.6% (n=6/169) in PACT. Table 3 sum-
marizes the relationship between mTICS or Callahan scores
and cognitive diagnoses at the end of the 24-month outcome
period. When stratified by cognitive assessment performance,
the OR for a diagnosis associated with GeriPACT exposure
was 1.19 (95% CI 0.49-2.91) in those with a low score and
1.85 (95% CI 0.70-4.88) in those with a higher score.

measured according to Promis29 Social Subscale with higher score indicating more social support
often,” or “sometimes”

DISCUSSION

Among 470 older Veterans enrolled in VA primary care
clinics around the United States, we found that new demen-
tia/MCI diagnosis rates were higher in participants who
received GeriPACT care compared with PACT care; how-
ever, confidence intervals around model-based estimates
were broad. Nearly one-quarter of participants (n=123/470)
scored low on the mTICS or Callahan instruments—sugges-
tive of cognitive impairment. Our model found that partici-
pants with a low cognitive assessment score along with those
who were married or lived with a partner were more likely
to receive a diagnosis of dementia or MCI. When our model
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Figure 1 Distribution of overall mTICS scores by exposure. Scores adjusted for education.

was stratified by cognitive status, the difference in diagnosis
rate between GeriPACT and PACT individuals was largest in
those who received a higher mTICS and/or Callahan score;
however, these findings were similarly indeterminate due to
large uncertainty around variable estimates.

These results cautiously suggest that increased refer-
rals to geriatrics primary care clinics may be associated
with higher rates of dementia diagnoses—although further
studies with large study populations are needed for con-
firmation. Furthermore, while this study was not powered
to look at the different operational characteristics of geri-
atrics primary care clinics, we suspect that this increased
diagnosis of individuals with cognitive impairment is

likely due to the unique structure and clinical processes of
GeriPACT care, including decreased number of patients
per provider, longer appointment times, organization of
care, and clinical expertise. Future fully-powered studies
could focus on (1) confirming this relationship between
primary care setting and diagnosis; and (2) determining
the exact reasons for this potential difference in diagnosis
rates between GeriPACT and PACT settings, should it be
confirmed.

These results also highlight possible patient-level pre-
dictors of dementia and MCI diagnoses. The strong OR
for those participants with a low mTICS score agrees with
prior studies that have demonstrated the utility of the tool

All Patients @

Low Cognitive Score ®

High Cognitive Score

0 1 2

3 4 5 6
Odds Ratio

Diagnoses More
Common in PACT

Diagnoses More Common in GeriPACT

Figure 2 ORs of a new dementia/MCI diagnosis based GeriPACT exposure (overall and by cognitive assessment results). Overall model

adjusted for mTICS score (<27 versus >27), marital status (married/partnered versus other), financial security (good/ok versus other),

and functional status (number of ADLSs). Stratified results were adjusted for financial security and functional status. n = 6 patients were
excluded from this analysis due to missing data around financial security.
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Table 2 Independent Predictors of New Dementia or Cognitive
Impairment Diagnosis during the 24 Months after First Qualify-
ing GeriPACT or PACT Visit

Characteristic Adjusted OR (95% CI)
GeriPACT exposure? 1.47 (0.65-3.29)
mTICS <27° 4.89 (2.36-10.13)

Marital Status (married or living together)® 1.89 (0.99-3.59)
Poor Financial security or missing? 1.48 (0.74-2.97)
Requires Support with ADLs® 1.13 (0.91-1.40)

# reference category: PACT exposure

b reference category: mTICS > 27

¢ reference category: divorced, widowed, single, or missing/refused
4 reference category: good or okay financial security

¢ reference category: able to perform ADLs with limited or no help

for detecting signs of cognitive impairment.?**33* This
strong relationship between assessment score and clinical
diagnosis support close clinical attention to individuals
who score low on cognitive testing. Despite its importance,
only a small percentage of individuals with low cognitive
scores received a diagnosis of dementia/MCI (21% in Geri-
PACT and 17% in PACT)—suggesting that while patients
in GeriPACT are more likely to receive a diagnosis, both
clinics still have ample room to improve on detecting early
signs and identifying patients for further testing.

These results cautiously suggest that attention should
also be given to a patient’s marital status. Prior studies
found higher dementia/MCI rates in participants who
were divorced/single/widowed due to the possible protec-
tive nature of socialization.’>% In contrast, our research
suggested higher diagnosis rates in participants who were
married or partnered. Partners or caregivers may contrib-
ute to early diagnoses by spotting early signs or symp-
toms of cognitive impairment and facilitating a health care
visit—particularly for GeriPACT, as transition to this spe-
cialty clinic is voluntary and may be prompted by family
concerns. Additional understanding of the role of caregiv-
ers in VA clinics’ diagnostic processes and care coordina-
tion is required; however, our research cautiously suggests
that providers should pay particular attention to patients
who are divorced, widowed, or single as they may be less
likely to receive dementia or MCI diagnoses.

There were several limitations to this research. The
most significant limitation was the study’s sample size
and the relatively small frequency of new dementia/MCI
diagnoses. Limiting our focus to VA records alone may
have contributed to these low diagnosis rates. Future stud-
ies to confirm these findings could benefit from a larger
sample size (including across different healthcare sys-
tems) or considering a population with a higher dementia/
MCI prevalence. Future research efforts could also focus
on enrolling more female patients to more accurately
reflect the U.S. population (currently 50.8% female).”3®
Although women were underrepresented in this patient
sample, the study group’s racial representation was reflec-
tive of overall VA patient demographics.?’” Importantly,
selection or confounding bias was also an inherent limi-
tation in this observational study design—particularly
as GeriPACT enrollment is voluntary and referral is
based on patient as well as family preferences. While it
is impossible to entirely eliminate this bias, we attempted
to minimize this risk by collecting information around
and matching on major social, financial, and medical fac-
tors that were most likely to contribute to the transfer of
care and outcomes of interest. Finally, this study was not
comparing either the cognitive assessment or the pres-
ence of documented diagnoses to a gold standard for MCI/
dementia; therefore, we are not assessing the accuracy of
the assessment or the documented dementia diagnosis,
but instead aimed to better understand the relationship
between the two variables. However, a conservative cut-
off value for the instrument—that allowed us to highlight
individuals who should be receiving diagnoses due to the
presence of more advanced cognitive impairment—was
chosen to minimize overdiagnosis.?’

Under detection of cognitive impairment presents a
major barrier to helping the millions of adults living with
dementia and mild cognitive impairment. Our results sup-
port the need for further research focused on understand-
ing the role that geriatrics-focused primary care clinics can
play in improving dementia diagnosis and other outcomes for
older adults. Future studies should include a larger patient
population and enroll participants with characteristics under-
addressed in this study (including female patients). Addi-
tionally, further studies into GeriPACT operating processes

Table 3 Dementia or Cognitive Impairment Diagnoses during the 24 Months after the First GeriPACT or PACT Appointment

GeriPACT (n=235)

PACT (n=235)

Lower cognitive score® Higher cognitive score Lower cognitive score® Higher cogni-
(n=172) (n=163) (n=66) tive score
(n=169)
MCI or dementia, n 15 12 11 6
No diagnosis, n 57 151 55 163

% defined as mTICs <27 or six item Callahan <4
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and procedures—including the effect of appointment times,
specialty training, interdisciplinary support, and the size of
patient panels on diagnosis rates—could highlight potential
care models to improve care for older adults struggling with
other chronic conditions.
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