
Michael Rosenbloom, MD1,2, Terry R. Barclay, PhD1,2, Soo Borson, MD3,4, Ann M. Werner, PhD2,
Lauren O. Erickson, MS2, Jean M. Crow, MA1,2, Kamakshi Lakshminarayan, MD, PhD4,
Logan H. Stuck, PhD2, and Leah R. Hanson, PhD1,2

1Health Partners Center for Memory and Aging, St. Paul, MN, USA; 2HealthPartners Institute, Minneapolis, MN, USA; 3Department of Psychiatry and
Behavioral Sciences, University of WA School of Medicine, Seattle, WA, USA; 4Neurology Department, University of MN, Minneapolis, MN, USA.

BACKGROUND: Alzheimer’s disease, the most common
cause of dementia, goes unrecognized in half of patients
presenting to healthcare providers and is associated with
increased acute care utilization. Routine cognitive screen-
ing of older adults in healthcare settings could improve
rates of dementia diagnosis and patterns of healthcare
utilization.
OBJECTIVE: To evaluate the impact of screening positive
for cognitive impairment on provider action in primary
and specialty care practices and patient healthcare
utilization.
DESIGN: Individuals asymptomatic for cognitive impair-
ment completed cognitive screening with the Mini-Cog
(MC). Outcomes included MC screen-positive rates, pro-
vider follow-up actions, and healthcare utilization for all
participants over a period of 36 months (18 months prior
to and following MC screening). Data were extracted from
the electronic medical record (EMR). Healthcare provider
interventions and healthcare utilization for screen-
positive and -negative groups, before and after screening,
were compared.
PARTICIPANTS: Primary and specialty care patients (n =
787) aged ≥ 65 without history of cognitive impairment
seen in HealthPartners, an integrated healthcare system
in Minnesota and Western Wisconsin.
KEY RESULTS: In primary care and neurology practices
combined, over the entire 36-month study window, indi-
viduals screening positive showed 32% higher rates of ED
visits (p < 0.05) pre and post-screening compared to those
screening negative. Screen positive also showed 39%
higher rates of hospitalizations pre-screening (p < 0.05)
and 58% higher rates post-screening (p < 0.01). While
screen-detected cognitive impairment was associated
with some relevant provider follow-up action in 32% of
individuals, subsequent healthcare utilization did not

change between the 18-month pre- and post-screening
periods.
CONCLUSION:Despite being associatedwith higher rates
of healthcare utilization, screening positive on the MC led
to a change in provider action in a minority of cases and
did not reduce post-screening healthcare utilization.
Screening for cognitive impairment alone is not sufficient
to alter patterns of provider practice or patient healthcare
utilization.
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INTRODUCTION

Alzheimer’s disease (AD) is the most common cause of de-
mentia, affecting 5.5 million individuals in the USA with an
estimated total societal cost as high as $259 billion annually.1

Despite the fact that the number of cases is expected to triple
by 2050, a community cohort study showed that cognitive
impairment goes unrecognized in 50% or more of patients
aged ≥ 70 .2 Consequently, the disease is most often recog-
nized only in the later stages when key functions such as
driving, financial management, and medication administration
have already been compromised. Potential challenges relating
to the diagnosis of Alzheimer’s and related dementias
(ADRD) include the lack of a single definitive diagnostic test,
nihilism relating to absence of disease-modifying drugs, and
reluctance of healthcare providers to share a terminal diagnosis
with patients and families who may be emotionally unpre-
pared for such news.3

The National Alzheimer’s Plan has prioritized early detec-
tion of cognitive impairment and ADRD are also increasingly
recognized as major drivers of impaired function, poor quality
of life, poor adherence to medical treatment, and increased
medical care utilization and healthcare costs.4 However, the
US Preventive Services Task Force (USPSTF) has recom-
mended against routine asymptomatic cognitive screening
due to a lack of evidence that it independently improves
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patient outcomes.5 Furthermore, it has been postulated that the
adoption of a standardized cognitive screening process would
not only result in earlier identification of dementia but also
provide impetus for care planning (including caregiver educa-
tion, training, and support) to improve patients’ overall
healthcare and outcomes.6

Embedding a process of screening older people for cogni-
tive impairment in routine healthcare settings has the potential
to improve care by increasing detection of dementia and
prompting development of an individualized care plan for
patients and family caregivers. Although other cognitive
screening tests such as the Montreal Cognitive Assessment
(MoCA) offer greater sensitivity, the Mini-Cog (MC) was
chosen for this study because of its brevity, simple adminis-
tration and scoring procedures expected to minimally impact
clinic flow, and accessibility to patients with low education
and English as a second language, as well as its sensitivity and
specificity in identifying individuals with cognitive impair-
ment in population and clinical studies.7, 8

Detection of cognitive impairment by itself will have no
benefit unless healthcare providers modify their medical
decision-making based upon a positive screen result. Two
previous studies, one in a community primary care practice
in Washington9 and the other in a Minnesota-based neurology
specialty practice,10 evaluated provider response to a positive
screening result using a few simple indicators extracted from
electronic medical records (EMR). Both studies found that
screening increased provider-initiated actions relevant to cog-
nitive impairment, but only a minority of clinicians followed
through with a dementia work-up or prescription treatments.
However, no studies to our knowledge have addressed
healthcare utilization patterns as a function of screen-
detected cognitive impairment in the ambulatory setting.
In the present study, conducted in an integrated healthcare

organization, we examine how often screen-detected cognitive
impairment is followed by a dementia work-up and dementia-
specific pharmacotherapy, and compare responses of primary
care and neurology specialty care providers. In addition, we
compared healthcare utilization during the 18 month pre- and
post-testing period between the screen positives and negatives.
Our two key hypotheses were (1) cognitive screening would
lead to increased dementia diagnosis and management and (2)
screening would lead to reduced healthcare utilization, espe-
cially acute care episodes, suggesting a shift toward more
comprehensive care and preventive interventions once cogni-
tive impairment was recognized.

METHODS

Population and Setting

The study sample included patients aged 65 and older who
were previously asymptomatic for cognitive impairment and
completed brief cognitive screening between August 2011 and
June 2014 as part of their visit to select specialty and primary

care clinics across the HealthPartners system. HealthPartners
is an integrated healthcare organization based in the Twin
Cities of Minnesota that provides both healthcare services
and health insurance coverage to its more than one million
patients and members. Screening was implemented as a pilot
quality improvement initiative to increase detection of demen-
tia across the organization. The program was first implement-
ed in a general neurology clinic, where screening was admin-
istered by nursing staff to all patients without a known history
of cognitive impairment or dementia. The process was subse-
quently rolled out to four pilot sites in primary care. In the
primary care clinics, screening took place in the context of the
Medicare Annual Wellness visit (AWV). This study was ap-
proved by the HealthPartners Institutional Review Board
(IRB).

Data Collection Procedures

The Mini-Cog is a brief 3-min cognitive screening tool that
combines a 3-word recall task with a clock drawing test used as
the recall distractor. A total score is derived by summing points
for correct word recall (0–3) and clock drawing (0 or 2). The
MC has been validated against research-based diagnostic eval-
uations for dementia.8, 7 Screening positive on the MC is
associated with risk of poor medication management and in-
ability to fill a pillbox correctly11 and many other clinically
relevant outcomes in medical and surgical patients (see bibli-
ography available at mini-cog.com). Originally, scores of < 3
best distinguished between patients with and without dementia,
but higher cutpoints (< 4) have also been used by our group and
others to detect cognitive impairment in earlier stages.10, 12 In
addition, the original MC < 3 cutpoint with 76% sensitivity in a
population sample is not sufficient to adequately capture all
clinically relevant dementia in the population.8 Therefore, for
this study, we wished to maximize sensitivity and were less
concerned about loss of specificity at the higher cutpoint. We
therefore chose as the primary independent variable a positive
MC defined as a score < 4/5 but conducted a secondary anal-
ysis using the traditional MC < 3 cut point.

Implementation

During the start-up phase of the study, nurses in primary care
and neurology clinics were trained in MC administration,
scoring, and interpretation by a clinical neuropsychologist
with expertise in dementia. Paper forms were distributed to
all exam rooms at each site and electronic versions of the MC
were imbedded into the electronic medical record system to be
printed. Forms included scripting to assist nurses in introduc-
ing the task and addressing patient questions. In the neurology
clinic, nurses identified eligible patients (aged ≥ 65 and no
history of cognitive impairment or dementia). In primary care
clinics, nurses screened all Medicare patients coming in for an
annual wellness visit meeting the same criteria. MC scores
were reported to the healthcare provider who decided whether
further steps should be taken. Several EMR-based decision
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support tools were also developed and available to guide the
work-up, diagnosis, and care of patients with cognitive
impairment.
Outcomes included MC screen-positive rates, provider

follow-up actions based upon items included in our decision
support tools, and healthcare utilization for all participants
over a period of 36 months (18 months prior to and following
MC screening). Provider actions captured included adminis-
tration of more detailed cognitive screening measures (e.g.,
MMSE or MoCA), referral for neuropsychological testing,
ordering of neuroimaging, referral to a dementia subspecialty
clinic, entering of dementia/MCI diagnosis into the EMR, and
prescription of a dementia-specific medication (cholinesterase
inhibitor or memantine). Healthcare utilization outcomes from
insurance claims data included ambulatory, emergency room,
and inpatient visits; phone encounters; prescriptions filled;
appointment cancelations; and no-shows. Data extraction from
the EMR and claims was automated by a study programmer.
All subjects were patients and also insured by HealthPartners.

Data Analyses

An a priori power calculation showed that with 950 subjects
with a 20–35% screen-positive rate, we would have 90%
power to detect a difference of 25% in the hazard rate for the
utilization outcomes (Poisson regression analysis, two-sided,
alpha = 0.05). Preliminary analysis included comparing sub-
jects in each group with respect to demographic variables such
as age, gender, race, and the presence or absence of three
common chronic conditions. These comparisons were con-
ducted using equal variance t tests, chi-square tests, and Fish-
er’s exact tests, as appropriate.
Poisson regression was used to model the monthly rates of

healthcare utilization. These models were adjusted for repeat-
ed within-person measures. We calculated and tested the sig-
nificance of multiplicative change in utilization rates between
pre- and post-screening time periods as well as between pass
and fail groups. Provider behaviors in response to the MC
screen results were summarized and compared using chi-
square and Fisher exact tests. Additionally, we examined the
data at the person-level to determine the number of dementia-
related provider actions completed (of five possible) as an
index of intensity of care specific to cognitive impairment.
Finally, we further explored the first dementia diagnosis given
and first dementia medication prescribed after a positive
screen result. This information was extracted from the EMR,
and expressed quantitatively, as the mean and median time-to-
diagnosis and time-to-prescription.
All statistical analyses were conducted in SAS Version 9.4

(SAS Institute, Cary, NC).

RESULTS

A total of 787 patients (316 [40.2%] men, 471 [59.8%] wom-
en; average age 77.2 ± 6.2 years) were screened for cognitive

impairment (331 in a primary care clinic and 456 in a neurol-
ogy clinic) during the 36-month period (Table 1). The popu-
lation undergoing screening was demographically representa-
tive of the HealthPartners patient population. The screen-
positive rate (MC < 4) was 29.3% with higher rates in neurol-
ogy (34.4%) as compared to primary care (22.4%) popula-
tions. In addition, individuals screening positive tended to be
older, male, and non-white or Hispanic. Analysis of the MC <
3 cutpoint showed an overall screen-positive rate of 14.5%
(18.0% neurology; 9.7% primary care).
We then evaluated the impact of MC results on healthcare

provider action. Among patients screening positive on the
MC, more detailed cognitive screening (e.g., MMSE or MO-
CA) was performed in 13.9%, referral for neuropsychological
testing made for 3.9%, orders for neuroimaging placed for
3.5%, and referral to a dementia subspecialty clinic initiated in
4.3% (Table 2). A diagnosis of dementia or MCI was entered
into the EMR for 27.3% of patients after screening positive on
the MC while dementia-specific medications (cholinesterase
inhibitor or memantine) were prescribed in 10% of those
failing the screen. Compared to those screening negative,
patients screening positive on theMCwere four times as likely
to have additional screening (e.g., MMSE or MOCA), four
times more likely to be referred for neuropsychological test-
ing, seven times more likely to have neuroimaging ordered,
three times more likely to be referred to a dementia subspe-
cialty clinic, four times more likely to receive a new diagnosis
of dementia/MCI, and nine times as likely to receive a
dementia-related medication. Although screening positive on
the MC influenced decision-making related to dementia eval-
uation/management, nearly two thirds of screen-positive indi-
viduals (64.9%) received no apparent dementia-relevant ac-
tion (Table 2). Of the five possible dementia-related actions we
measured, a single follow-up action was performed in 19.5%
of patients and two follow-up actions were performed in 7.8%
of patients. Otherwise, three or more actions occurred in fewer
than 5% of individuals screening positive.
When comparing healthcare utilization between groups

screening positive versus negative (inclusive of both primary
care and neurology) during the 18 months pre- and post-
cognitive screening, subjects screening positive had signifi-
cantly higher rates of ambulatory visits, ED visits, inpatient
hospitalizations, phone encounters, canceled appointments,
and no-shows compared to those passing the MC (Table 3).
Acute care episodes were more frequent in the screen-positive
versus -negative groups during the 36 months surrounding
screening: ED visits were 32% greater during both periods
(p < 0.05 pre-screen; p < 0.01 post-screen), and inpatient hos-
pitalizations, 39% higher in screen-positive individuals during
the pre-screening period (p < 0.05) and 58% higher during the
post-screening period (p < 0.01). Clinic no-shows were 88%
higher before screening (p < 0.01) and 38% higher afterward
(p < 0.01).
Comparisons of healthcare utilization pre and post-

screening among individuals with cognitive impairment
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(including both primary care and neurology populations) re-
vealed no significant change in rates of ambulatory visits, ED
visits, inpatient hospitalizations, prescriptions filled, phone
encounters, canceled appointments, or no-shows during the
initial 18 months compared to the final 18 months (Table 3).
Analyses using a MC cutpoint < 3 showed similar results
(online supplemental Tables 1 and 2).

DISCUSSION

This investigation evaluated the impact of a positive screen for
cognitive impairment in older adults on provider action in
primary care and neurology practices and patient healthcare
utilization across a wide range of services. Employing a
cutpoint of < 4 for MC screen positivity, we found that cogni-
tive impairment was common among older adults without a
pre-existing cognitive disorder diagnosis, occurring in approx-
imately 1 in 5 patients within the primary care setting and 1 in
3 within the neurology specialty care setting. These results
confirm previous reports of high rates of undetected cognitive
impairment among older adults. The higher rate of MC screen
positivity in neurology (34.4%) relative to primary care set-
tings (22.4%) is likely explained by higher rates of central
nervous system comorbidity (e.g., Parkinson’s disease, stroke,
multiple sclerosis, epilepsy) affecting cognition in this popu-
lation. Despite the use of a higher MC cutpoint of < 4, the
screen-positive rate in the primary care population was con-
sistent with cognitive impairment rates reported in the litera-
ture (unadjusted rate 19%).13 The MC cutpoint of < 3 resulted
in a screen-positive rate (14.5%) that was below what would
be expected in this population, suggesting the limited sensi-
tivity of this parameter.
Mini-Cog score is associated with healthcare utilization

even at a cutpoint of < 4, higher than that previously validated
for dementia detection. Individuals screening positive on the
MC used more healthcare resources in all six of the measured
categories, including ED visits and hospitalizations, compared
to those screening negative. Thus, the MCmay help identify a
subgroup of older adults at increased risk for medical compli-
cations and higher cost of care.
Based upon our data, we have found that detection of

cognitive impairment with the MC did not impact healthcare
utilization. However, it should be noted that relevant provider

follow-up action occurred in only a third of individuals, indi-
cating that outcomes may have been different if the majority of
providers had adopted best management practices.
Several important limitations of the study should also be

noted. This investigation began as a quality improvement
process to assess the effect of cognitive screening on dementia
diagnosis in primary care and neurology clinics; it is neither a
randomized clinical trial nor an implementation trial. In addi-
tion, this study did not evaluate the factors underlying provider
decision-making based upon the MC result. For instance,
27.3% of patients screening positive were assigned an MCI
or dementia diagnosis code, twice the percentage of individ-
uals who had any documented confirmatory cognitive assess-
ment. Perhaps these patients had cognitive impairment that
was so obvious that the clinician chose to omit the work-up;
more concerning would be an ill-informed leap to diagnosis on
the basis of a screening result. In addition, we did not assess
comorbidity for either descriptive or comparative purposes, so
are unable to comment on the association of number or type of
specific chronic conditions with cognitive impairment or
healthcare utilization. Another limitation was our inability to

Table 1 Demographics of Patients Screened

Characteristic Total Positive MC (< 4) Negative MC (4–5)

Total PC Neuro Total PC Neuro

N (%) 787 231 (29.4) 74 (22.4) 157 (34.4) 556 (70.6) 257 (77.6) 299 (65.6)
Age (SD) 77.2 (6.2) 79.6 (6.4) 78.2 (6.9) 80.2 (6.1) 76.2 (5.8) 75.3 (6.0) 77.0 (5.4)
Male 316 (40.2) 100 (43.3) 26 (35.1) 74 (47.1) 216 (38.9) 96 (37.4) 120 (40.1)
White race1 751 (95.4) 216 (93.5) 71 (96.0) 145 (92.4) 535 (96.2) 251 (97.7) 284 (95.0)
Hispanic 10 (1.3) 4 (1.7) 0 (0) 4 (2.6) 6 (1.1) 1 (0.4) 5 (1.7)

Values listed as n (%), unless indicated otherwise
1Other races include Black or African American (n = 14), Asian or Pacific Islander (n = 3), American Indian or Alaskan Native (n = 1), some other race
(n = 4), and NA/unknown (n = 14)

Table 2 Healthcare Provider Behavior After Mini-Cog Screening

Positive MC (< 4)

Positive
screen

Negative
screen

p
value

Provider behavior
Additional screening (e.g.,
MMSE or MoCA)

32 (13.9) 17 (3.1) <
0.0011

Neuropsychology testing
referral

9 (3.9) 5 (0.9) 0.0041

Neuroimaging order
(dementia indication)

8 (3.5) 3 (0.5) 0.0042

Referral to dementia
subspecialty clinic

10 (4.3) 8 (1.4) 0.0141

Dementia/MCI diagnosis
entered in EMR

63 (27.3) 39 (7.0) <
0.0011

Prescription for dementia
medication

23 (10.0) 6 (1.1) <
0.0011

Number of provider
behaviors

<
0.0012

None 150 (64.9) 501 (90.1)
One 45 (19.5) 42 (7.6)
Two 18 (7.8) 7 (1.3)
Three 9 (3.9) 3 (0.5)
Four 8 (3.5) 2 (0.4)
Five 1 (0.4) 1 (0.2)

Values listed as n (%)
1Chi-square test for independence, 2Fisher’s exact test
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track referrals to community-based organizations such as the
Alzheimer’s Association for care consultation, education, and
support, an intervention that would reflect the clinician’s ap-
praisal that a positive screen for cognitive impairment is an
important finding. Finally, we did not manually review narra-
tive medical records, which could result in underestimation of
healthcare utilization as well as provider interventions such as
counseling.
A standardized approach to the diagnosis and management

of individuals with cognitive impairment is necessary to real-
ize the potential of screening to improve patient care. Multiple
healthcare systems throughout the country now screen older
adults for cognitive impairment, through either routine clinical
visits or the Medicare AWV. The rationale behind this clinical
initiative is to facilitate early detection of cognitive impairment
as a health risk that should be considered as part of clinical and
preventive management. The Centers for Medicare and Med-
icaid Services introduced a new Medicare benefit in January
2017 that reimburses providers for conducting a multidimen-
sional assessment of individuals with cognitive impairment
and developing a care plan that includes engagement of their
caregivers.14 While this care planning benefit does not require
a full differential diagnostic evaluation, we strongly advocate
pairing a standardized approach to dementia evaluation and
care with any abnormal cognitive screening results or other
indicator of possible impairment. Several healthcare systems,
including HealthPartners, have developed decision support
and management protocols that can be employed throughout
the medical system to guide providers in the appropriate work-
up, diagnosis, and management of affected individuals. Only
by supplementing detection and diagnosis with a comprehen-
sive care plan can the value of cognitive screening for improv-
ing health outcomes be properly assessed.
Our investigation supports the conclusion that cognitive

screening can increase recognition and diagnosis of cognitive
disorders in older adults in both primary care and specialty
care clinics. Whether or not cognitive screening can improve
the quality of healthcare, optimize patterns of healthcare utili-
zation, or improve clinical outcomes are questions that will
remain unanswered until provider response to screen-detected

impairment becomes standardized. Based upon extensive re-
search over several decades, guidelines have emerged for
treatment of several other prevalent chronic conditions such
as hypertension, diabetes, hyperlipidemia, and depression.
These guidelines in turn have fostered research clearly dem-
onstrating the health benefits of screening for these diseases. A
sequence of steps from detection to diagnosis and post-
diagnostic care should define a Bdementia-capable^ healthcare
system and provide the essential platform for the much-needed
data on how to improve clinical outcomes for cognitively
impaired patients.
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