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BACKGROUND: The number of adults in the USA with
cognitive impairment is increasing; however, few studies
report prevalence rates of undiagnosed cognitive impair-
ment among older adults in primary care.
OBJECTIVE: To determine the prevalence of undiag-
nosed cognitive impairment among adults ages 55 years
and older in primary care settings and provide norma-
tive data for the Montreal Cognitive Assessment in this
context.

DESIGN: Single interview, observational study.
PARTICIPANTS: English-speaking adults ages 55 years
and older without diagnoses of cognitive impairment
recruited from primary care practices in New York City,
NY, and Chicago, IL (n=872).

MAIN MEASURES: Montreal Cognitive Assessment
(MoCA). Undiagnosed cognitive impairment was defined
by age and education adjusted z-scores more than 1.0
and 1.5 standard deviations below published norms,
corresponding to mild or moderate to severe cognitive
impairment, respectively.

KEY RESULTS: The mean age was 66.8 (8.0) years,
44.7% were male, 32.9% were Black or African-Amer-
ican, and 29.1% were Latinx. Undiagnosed cognitive
impairment was identified in 20.8% of subjects (mild
impairment, 10.5%; moderate-severe impairment,
10.3%). Impairment at any level of severity was asso-
ciated in bivariate analyses with several patient char-
acteristics, most notably for race and ethnicity (White,
non-Latinx, 6.9% vs. Black, non-Latinx, 26.8%, Latinx,
28.2%, other race, 21.9%; p<0.0001), place of birth (US
17.5% vs. non-US 30.7%, p<0.0001), depression (33.1%
vs. no depression, 18.1%; p<0.0001), and impairment
in activities of daily living (> 1 ADL impairment, 34.0%
vs. no ADL impairment, 18.2%; p<0.0001).
CONCLUSIONS: Undiagnosed cognitive impairment is
common among urban dwelling older adults attending
primary care practices, and was associated with several
patient characteristics, including non-White race and
ethnicity and depression. Normative data for the MoCA
from this study may serve as a useful resource for stud-
ies of similar patient populations.
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INTRODUCTION

The number of adults in the USA with mild cognitive impair-
ment and dementia has been increasing with the growth of
the elderly US population, even while the incidence of cog-
nitive impairment declines.'* Current estimates indicate that
9% of all adult Americans and 19% of those aged 65 years
and older have some form of cognitive impairment.>>
Because mild cognitive impairment (MCI) is a risk factor
for dementia, and because various and simple interventions
may reduce the risk for cognitive decline or risk of harm
among those with cognitive impairment,*® calls have been
made for increased cognitive screening to improve the long-
term management and care for these patients.” Nevertheless,
cognitive impairment frequently goes undetected in primary
care settings,'%"'? a problem attributed to various factors like
inadequate training of providers.'*>!? One study, for example,
found that more than half of patients with dementia had not
received a cognitive evaluation by their primary care physi-
cian.'? In addition to ruling out potentially reversible causes
of cognitive decline, detecting cognitive decline in its earlier
stages would allow clinicians to initiate early pharmacologic
and lifestyle modifications to slow symptom progression
and provide patients and caregivers sufficient time to seek
counseling, enhance communication about symptoms and
treatment decisions, identify surrogate decision-makers, and
improve overall quality of life.'?

Primary care is a logical venue for cognitive screening
but there is little data on rates of cognitive impairment
among older adults in primary care settings. Prevalence
rates of MCI and dementia among middle-aged and older
adults range widely and generally depend on the research
focus and or clinical setting. For instance, epidemiologi-
cal studies of community-dwelling adults over age 65 have
reported rates of MCI as high as 24%'* whereas studies of
adults with hypertension and diabetes report rates as high as
30%."> However, there is scant data on rates of undiagnosed
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cognitive impairment in general primary care populations
as most studies of MCI and dementia prevalence have been
conducted in the context of specific chronic illnesses or more
narrowly defined populations. European primary care stud-
ies that excluded persons with dementia have reported MCI
rates of 31% among Spanish adults ages 50 and older with
subjective cognitive complaints'® and 15 to 25% among Ger-
man patients ages 75 years and older.!” In the USA, one
study of cognitive functioning among primary care patients
ages 55 and older in Chicago found that 36% had MCI.'8

As attention is increasingly paid to cognitive impairment
and potential interventions to mitigate it, a clearer picture
of the prevalence of undiagnosed cognitive impairment in
primary care could inform clinical leaders decisions about
screening and or building the resources to manage cognitive
impairment once identified. It could also affect clinicians’
clinical decision-making and diagnostic considerations. In
this study, we sought to estimate the prevalence of undiag-
nosed cognitive impairment among adults aged 55 years and
older in primary care using the Montreal Cognitive Assess-
ment (MoCA), an instrument commonly used to screen for
cognitive impairment, and to identify the patient character-
istics associated with undiagnosed cognitive impairment.
We also sought to provide normative data for the MoCA
specifically for a primary care population.

METHODS
Subjects and Settings

Data for this analysis were collected for a study to develop
and validate machine learning models to support automated
screening for cognitive impairment among older adults in
primary care. We recruited patients from 5 primary care
practices in the Mount Sinai Health Care System in New
York City, NY, and Northwestern Memorial Hospital in
Chicago, IL, from August 2020 through December 2021.
These included three hospital-based teaching practices and
two multi-provider faculty practices. Eligible patients were
ages 55 years and older, English speaking, and able to pro-
vide informed consent in English. We excluded those with a
diagnosis of MCI or dementia in the problem list or medical
history of their electronic medical record. All study proce-
dures were approved by the Institutional Review Boards of
the Icahn School of Medicine at Mount Sinai and the North-
western University Feinberg School of Medicine.

Recruitment, Interviews, and Data Collection

A list of potentially eligible patients was generated from
the health systems’ electronic medical records, permission
to recruit the patients was obtained from their primary
care physicians, and a recruitment letter was mailed to
a random selection of individuals. Research coordinators
then contacted the individuals by telephone, described the

study, and administered an eligibility screener. Approxi-
mately 9 months after beginning recruitment, we began
oversampling White and Black male patients to achieve
balanced representation by sex and race. Subjects meeting
final eligibility criteria were then invited to participate in
an in-person interview scheduled to immediately follow
their upcoming primary care appointment. The 30-min
interviews were conducted by trained research coordina-
tors in an exam room to avoid distractions.

Measures

The primary measure was the MoCA total score. The
MoCA is a widely used cognitive screener to detect MCI
and dementia for clinical care and research.'~?* It con-
sists of 12 tasks covering visuospatial/executive function-
ing, naming, memory, attention, language, delayed recall,
and orientation. Scores range from 0 to 30. Raw scores
were converted to age and education adjusted z-scores.
We defined mild cognitive impairment and moderate to
severe impairment as z-scores falling below 1.0 and 1.5
standard deviation (SD) of the mean of normative data,
respectively,?” thresholds that are commonly applied in
research and clinical care.>~? Of note, diagnosis of MCI
requires a subjective concern about cognition, like forget-
fulness, in addition to neurocognitive assessment.”® We
did not collect data on subjective cognitive complaints
and MoCA threshold data presented in this paper indi-
cate levels of impairment rather than clinical diagnoses.
Results and interpretation of the MoCA assessment were
provided to primary care providers upon the study partici-
pant’s request.

Data were also collected for variables that might be
associated with performance on the MoCA, including age,
education, race and ethnicity, English language proficiency
(ELP), country of birth, depression, and physical function-
ing. ELP was assessed with a single item, “How would you
describe your ability to speak and understand English?” with
6 response options ranging from very poor to excellent. Low
ELP was defined as a response of very poor, poor, or fair.
Depression was assessed using the Patient Health Question-
naire-9 (PHQ-9).”” We used an 8-item version of the PHQ
that omitted a question about suicidal ideation and defined
depression as a score of 10 or greater. Activities of daily
living (ADLs) included bathing or showering, dressing, eat-
ing, getting in or out of bed or chair, walking, and toileting.
Instrumental activities of daily living (IADLs) included abil-
ity to use a telephone, shop, prepare food, perform house-
keeping chores, do laundry, use public transportation, self-
manage medications, and handle finances. Impairments for
each were indicated by difficulty performing or requiring
assistance to perform the activity. Scores for ADL and IADL
impairments were the sum of impairments for the 6 and 8
items of the measures, respectively.



JGIM Federman et al.: Cognitive Impairment in Primary Care 2513

Analysis

We report the mean scores on the MoCA and their standard
deviations for all participants and stratified by age and level
of education. Differences in mean MoCA scores across edu-
cational levels for each age group were tested with analysis
of variance. We used the chi-square test to determine the
univariate associations of patient characteristics with mild
and moderate-severe impairment based on age and educa-
tion-adjusted norms as z-scores 1.0-1.4 standard deviations
and more than 1.5 standard deviations below the mean,
respectively. We compared differences in the mean scores for
each of the 7 domains of the MoCA by age group in linear
regression analyses that adjusted for education level. Finally,
we conducted a multivariable linear regression analysis of
the association of participant characteristics, including age

Table 1 Participant Demographics (N =872)

Age, mean (sd) 66.8 (8.0) years
Male 44.7%
Race

Black, non-Latinx 32.9%
White, non-Latinx 30.6%
Latinx 29.1%
Other 7.5%
Education

<12 years 19.4%
High school graduate 23.2%
Any college 37.8%
Graduate school 19.5%
Born outside the USA 25.2%
Low English language proficiency 7.3%
Depression 16.3%
>1 ADL impairment 17.0%
> 1 IADL impairment 30.6%

ADL activities of daily living, JADL instrumental activities of daily
living

Percent of Subjects

and education, with raw MoCA scores. All analyses were
conducted in SAS, version 9.4 (SAS Institute, Cary, N.C.).

RESULTS

Research coordinators attempted to call 3815 potentially
eligible persons and reached 2894 (75.9%) by telephone. Of
these, 1737 (60.0%) declined to be scheduled for an inter-
view, 208 (7.2%) were ineligible because of inability to
complete the screening in English, and 949 (32.8%) agreed
to study participation. Signed consent was provided by 918
individuals; 872 (30.1%) completed the in-person interview.

The mean age of study participants was 66.8 years,
44.7% were male, 32.9% Black or African-American, and
29.1% were Latinx (Table 1). Educational attainment was
broadly distributed, with more than half reporting some col-
lege (37.8%) or graduate education (19.5%). One quarter
(25.2%) were born outside the USA. Depression was identi-
fied among 16.3% of participants and 17.0% had one or more
impairments of activities of daily living.

Montreal Cognitive Assessment Scores

The mean unadjusted value for scores on the MoCA was 21.8
(4.5) (median 22, range 7-30) and the distribution of MoCA
scores is shown in the Fig. 1. Table 2 displays the MoCA
scores stratified by age and education level. MoCA scores
did not differ across age groups for the whole sample, but
declined significantly within educational strata, most notably
for individuals with fewer than 12 years of education (MoCA
scores for ages 55-59 years, 18.5 [3.5]; ages 60—64 years,
17.9 [3.8]; ages 6569 years, 18.5 [4.0]; ages 70-74 years,
17.2 [4.3]; ages 7579, 14.9 [3.5]; 80 and older, 16.0 [3.8];
p=0.02). Performance on some of the individual domains of

7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
MoCA Score

Fig. 1 Distribution of raw montreal cognitive assessment scores.
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Table 2 Montreal Cognitive Assessment Scores among Primary Care Patients Aged > 55 years, by Age And Education Level (n =872)

Education
All patients <12 years* High school gradu- College Graduate educa-
ate®* tion*

n Mean (sd) n Mean (sd) n Mean (sd) n Mean (sd) n Mean (sd)
Age category
55-59 188 219 4.2) 51 18.5 (3.5) 51 21.7.(3.7) 64 23.6 (3.6) 22 253 (3.4)
60-64 195 219 (4.4) 44 17.9 (3.8) 48 20.4 (3.4) 67 23.5(3.5) 36 25.7(3.1)
65-69 180 22.1(4.4) 31 18.5 (4.0) 41 20.4 (3.7) 79 23.1 (3.8) 29 25.7(3.1)
70-74 147 21.8 (4.5) 21 17.2 (4.3) 30 20.0 (4.1) 62 22.9(3.9) 34 24.0 (3.2)
75-79 98 22.0 (4.9) 14 14.9 (3.5) 21 20.7 (3.5) 36 22.8 (4.1) 27 25.6 (2.6)
>80 63 20.8 (5.0) 9 16.0 (3.8) 12 16.4 (5.2) 20 22.8 (3.5) 22 23.4(3.4)

Analysis of variance. *p <0.05, **p <0.01

the MoCA also declined with increasing age, when adjusting
for education, specifically, visuospatial/executive function-
ing, naming, and delayed recall (Table 3).

Rates of Undiagnosed Cognitive Impairment
and Associations with Participant
Characteristics

The rate of undiagnosed cognitive impairment based on age
and education adjusted MoCA z-scores below 1.0 SD of the
norm was 20.8%; 10.5% had z-scores between 1.0 and 1.4
SD below the norm, and 10.3% were 1.5 SD below the norm
(Table 4). There were statistically significant differences in
the rates of any undiagnosed cognitive impairment and mod-
erate to severe cognitive impairment across all participant
characteristics tested, with the exception of age. For any
cognitive impairment, the largest differences were observed
for ethnicity (e.g., Latinx vs. non-Latinx White, 28.2% vs.
6.9%), education (e.g., < 12 years vs. graduate education,
25.9% vs. 12.9%), non-US born vs. US born (30.7% vs.
17.5%), low vs. high English language proficiency (32.8%
vs. 19.9%), depression vs. no depression (33.1% vs. 18.1%),
any ADL impairment vs. no impairment (34.0% vs. 18.2%),
and any IADL impairment vs. no impairment (28.0% vs.

17.3%). Similar patterns were observed for the associations
of participant characteristics with moderate to severe cogni-
tive impairment.

In a multivariable linear regression model, several par-
ticipant characteristics were significantly associated with
worse performance on the MoCA (Table 5), including
age >75 years (f—2.06 [0.34], p<0.0001), non-Latinx
Black race (f—3.10 [0.36], p <0.0001), Latinx ethnicity
(B—2.62 [0.40], p<0.0001), other race/ethnicity (f —2.51
[0.52], p<0.0001), less than high school education (f —2.06
[0.44], p <0.0001), high school education without college
(p—4.58 [0.46], p<0.0001), low English language profi-
ciency (—1.80 [0.49], p=0.0003), and depression (3 —1.15
[0.35], p=0.001).

DISCUSSION

This study reports scores on the Montreal Cognitive Assess-
ment and rates of undiagnosed cognitive impairment in a
large sample of adults ages 55 years and older in primary
care. We found that 10.5% of participants had mild cogni-
tive impairment and 10.3% had moderate to severe cogni-
tive impairment based on MoCA scores of > 1.0 and > 1.5

Table 3 Domain Scores of the Montreal Cognitive Assessment, Stratified by Age

Age category
All patients 55-64 years 65-74 years 75 + years p*

n=395 n=328 n=161

Domain Score Median Mean (sd) Mean (sd) Mean (sd) Mean (sd)
range

Visuospatial/executive 0-5 3 2.9 (1.2) 3.0(1.2) 2.9 (1.1) 2.8(1.2) <.0001
Naming 0-3 3 2.7 (0.6) 2.7 (0.6) 2.7 (0.6) 2.5(0.7) <.0001
Attention 0-6 5 4.8 (1.4) 4.7 (1.4) 49 (1.4) 4.8 (1.5) .50
Language 0-3 2 1.6 (1.1) 1.5 (1.1 1.6 (1.1) 1.7 (1.0) .16
Abstraction 0-2 2 1.5(0.7) 1.4 (0.7) 1.5 (0.6) 1.5(0.7) .50
Delayed recall 0-5 3 2.5(1.6) 2.7 (1.6) 2.4 (1.6) 2.3 (1.5) <.0001
Orientation 0-6 6 5.9 0.4) 5.9(0.3) 5.9 (0.3) 5.8 (0.5) 32

“Linear regression, adjusted for education
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Table 4 Comparison of Patient Characteristics by Severity of Cognitive Impairment

Cognitive impairment (age and education-adjusted z-score)

Any Mild Moderate-severe
(z< -1.0% (z—1.0 to—1.4") (z< -1.5%

All subjects 20.8% 10.5% 10.3%
Age, years

55-64 21.2% 12.7% 9.7%
65-74 20.8% 10.7% 11.3%

75 and older 19.9% 11.0% 9.9%
Sex

Male 16.5%** 10.7% 6.4%%**
Female 24.2% 12.5% 13.3%
Race and ethnicity

Black, non-Latinx 26.8 % 14.2%%*** 14.6%****
White, non-Latinx 6.9% 5.1% 1.9%
Latinx 28.2% 10.7% 14.1%
Other race 21.9% 16.4% 12.5%
Education

<12 years 25.9%*** 16.5% 10.6%***
High school graduate 14.8% 8.5% 6.9%
Any college 26.2% 13.0% 15.2%
Graduate school 12.9% 8.6% 4.7%
Location of birth

USA 17.5%% % 9.8%* 8.6%**
Non-US 30.7% 17.9% 15.6%
English language proficiency

High 19.9%* 11.3% 9.7%*
Low 32.8% 17.3% 18.8%
Depression

No 18.1%%*** 10.5% 8.5%*##*
Yes 33.1% 16.2% 20.1%
ADL impairment

None 18.2%##*%* 10.4%* 8.7%***
>1 34.0% 18.5% 19.1%
IADL impairment

None 17.3%* 9.9%* 8.2%**
>1 28.0% 15.6% 14.8%

"Versus participants with normal cognition (n=771)

*Versus participants with normal cognition or mild cognitive impairment (n=872)

Chi-square test; *p <.05, *%p < .01, #*%p < 001, ***%p < 0001

ADL activities of daily living, JADL instrumental activities of daily living

standard deviations below age and education adjusted norms,
respectively, for an overall rate of undiagnosed cognitive
impairment of 20.8%. The results of this study provide a
view of undiagnosed cognitive impairment in US primary
care settings and are within the range of prevalence esti-
mates reported from epidemiological studies and primary
care—based studies elsewhere.’® The prevalence rates are
lower than the rates observed in other studies, which have
included populations at elevated risk of cognitive impair-
ment, such as those with subjective cognitive complaints. '8

The results of this study are notable for the high prev-
alence of moderate to severe cognitive impairment in the
absence of formal diagnoses of cognitive impairment. With
one in ten patients having unrecognized moderate to severe
cognitive impairment, primary care physicians may be miss-
ing opportunities to address potentially reversible causes of
cognitive impairment, slow the progression of cognitive

decline, and/or reduce risks for these patients through coun-
seling, modification of medication regimens, or the introduc-
tion of home-based supports.’ Although advocacy organiza-
tions, public health entities, and professional societies have
called for routine cognitive impairment screening,>”*’ the
practice remains controversial as the United States Preven-
tive Services Task Force (USPSTF) concluded in 2014, and
again in 2020, that “the balance of benefits and harms of
screening for cognitive impairment [among adults 65 years
and older] cannot be determined.”*° The lack of a USP-
STF endorsement may contribute to low rates of cognitive
impairment screening. One community-based epidemiologi-
cal study found that only half of older adults with dementia
had undergone a cognitive evaluation'? even though Medi-
care reimburses for screening and a visit to develop a plan
of care. Other factors may also contribute to low screen-
ing rates, such as competing priorities, clinician knowledge
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Table 5 Multivariate Associations of Patient Characteristics with
Raw Montreal Cognitive Assessment Scores Among Primary
Care Patients Aged > 55 years

Variable Beta (SE) p
Age
55-64 years Ref -
65-74 years —0.74 (0.37) .006
>75-79 years —2.06 (0.34) <.0001
Male 0.17 (0.25) 48
Race
White, non-Latinx Ref -
Black, non-Latinx —3.10(0.36) <.0001
Latinx —2.62(0.40) <.0001
Other race —2.51(0.52) <.0001
Education
Graduate school Ref -
Any college —0.50 (0.36) 17
High school graduate —2.06 (0.44) <.0001
<12 years —4.58 (0.46) <.0001
Born outside USA —0.80 (0.30) .008
Low English language proficiency —1.80(0.49) .0003
Depression —1.15(0.35) .001
>1 ADL impairment —0.94 (0.36) .009
>1 IADL impairment —0.06 (0.30) .84

Linear regression. R?=0.43

SE standard error, ADL activities of daily living, JADL instrumental
activities of daily living

and attitudes, and resource constraints.'® Improving rates of
screening will require consideration of all these factors as
well as better integration of screening into clinical workflow.
Newer technologies, such as mobile and web-based applica-
tions, may facilitate the latter.>!

High rates of depression among participants with mod-
erate or severe cognitive impairment was another notable
finding of this study. Participants with depression were more
than twice as likely as those without it to have moderate or
severe cognitive impairment. The association of cognitive
impairment with depression is well established, with depres-
sion occurring in some cases as a consequence of cogni-
tive impairment, and in other cases cognitive dysfunction
occurring as a result of depression.?®*?=3 The findings of
this study bring this issue into sharp focus because depres-
sion is common among older adults in primary care (16% in
this cohort), and highlights the importance of screening for
depression as part of the work up of persons with cognitive
impairment.

Ethnoculturally diverse, minoritized study participants
(e.g., non-Latinx Black American, Latinx) were consider-
ably more likely to have undiagnosed cognitive impair-
ment based on MoCA scores. Specifically, the results of
univariate analyses revealed that Latinx participants were
four times more likely to demonstrate cognitive impair-
ment on the MoCA compared to their non-Latinx White
counterparts. Moreover, the association of ethnocultural
status with MoCA scores was among the strongest effects
observed in multivariable analysis. Although one large

epidemiological study found declining rates of cognitive
impairment among Black and Latinx persons relative to
non-Latinx White persons,36 other research, including
studies conducted in clinical settings and in the commu-
nity, indicate higher rates of cognitive impairment in these
populations, consistent with our findings.'®*” A number of
factors could explain the inequities observed in our study
sample, including greater burden of chronic illnesses asso-
ciated with cognitive impairment (e.g., diabetes, hyperten-
sion, and cardiovascular dis<aalsf:),3&39 adverse social deter-
minants of health,*>*! the effects of sociocultural factors
on test performance (e.g., quality of education, accultura-
tion, linguistic factors),***’ and/or potential limitations to
the construct validity of the MoCA with ethnoculturally
diverse populations.

Study Strengths and Limitations

Strengths of this study include its large sample of adults
in primary care, its racial and ethnic diversity, and use of
the MoCA, a widely used, well-validated screening tool
for MCI and dementia. Some limitations of the study may
affect interpretation and generalizability of study findings.
We may have excluded some patients who had dementia
or cognitive impairment on their electronic medical record
problem list because it was considered but did not repre-
sent a final diagnosis. Excluding such individuals could
have led to underestimation of the rate of undiagnosed
cognitive impairment. Alternatively, some clinicians may
have suspected cognitive impairment but not documented
it, which would result in an overestimation. The net effect
of these competing possibilities is unknown. Clinical staff
without training in use of the MoCA might observe dif-
ferent performance by patients on the assessment than if
it were administered by an individual trained according to
the standards of its administration, such as the research
coordinators who administered it in our study. We were
unable to account for some factors that may contribute to
the presence and/or severity of cognitive impairment, such
as comorbidities, medications, and more granular sociocul-
tural factors known to impact cognitive test performance.
Additionally, English language proficiency (ELP) was
measured subjectively, and patients with low ELP may
have performed better on the MoCA if they were tested in
their native language. Generalizability of study findings
to other study populations may be limited without such
data. Study participants were recruited from two urban
academic healthcare systems, which may further limit
generalizability, although we included both hospital- and
community-based primary care practices. The MoCA is
a screening tool, and although it has high sensitivity and
specificity for MCI and dementia, we did not perform com-
prehensive neuropsychological evaluation to confirm the
identified cases of cognitive impairment.
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