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IMPORTANCE Early identification of cognitive impairment may improve patient and caregiver
health outcomes.

OBJECTIVE To systematically review the test accuracy of cognitive screening instruments and
benefits and harms of interventions to treat cognitive impairment in older adults (�65 years)
to inform the US Preventive Services Task Force.

DATA SOURCES MEDLINE, PubMed, PsycINFO, and Cochrane Central Register of Controlled
Trials through January 2019, with literature surveillance through November 22, 2019.

STUDY SELECTION Fair- to good-quality English-language studies of cognitive impairment
screening instruments, and pharmacologic and nonpharmacologic treatments aimed at
persons with mild cognitive impairment (MCI), mild to moderate dementia, or their
caregivers.

DATA EXTRACTION AND SYNTHESIS Independent critical appraisal and data abstraction;
random-effects meta-analyses and qualitative synthesis.

MAIN OUTCOMES AND MEASURES Sensitivity, specificity; patient, caregiver, and clinician
decision-making; patient function, quality of life, and neuropsychiatric symptoms; caregiver
burden and well-being.

RESULTS The review included 287 studies with more than 280 000 older adults. One
randomized clinical trial (RCT) (n = 4005) examined the direct effect of screening for
cognitive impairment on patient outcomes, including potential harms, finding no significant
differences in health-related quality of life at 12 months (effect size, 0.009 [95% CI, –0.063
to 0.080]). Fifty-nine studies (n = 38 531) addressed the accuracy of 49 screening
instruments to detect cognitive impairment. The Mini-Mental State Examination was the
most-studied instrument, with a pooled sensitivity of 0.89 (95% CI, 0.85 to 0.92) and
specificity of 0.89 (95% CI, 0.85 to 0.93) to detect dementia using a cutoff of 23 or less or 24
or less (15 studies, n = 12 796). Two hundred twenty-four RCTs and 3 observational studies
including more than 240 000 patients or caregivers addressed the treatment of MCI or mild
to moderate dementia. None of the treatment trials were linked with a screening program; in
all cases, participants were persons with known cognitive impairment. Medications approved
to treat Alzheimer disease (donepezil, galantamine, rivastigmine, and memantine) improved
scores on the ADAS-Cog 11 by 1 to 2.5 points over 3 months to 3 years. Psychoeducation
interventions for caregivers resulted in a small benefit for caregiver burden (standardized
mean difference, –0.24 [95% CI, –0.36 to –0.13) over 3 to 12 months. Intervention benefits
were small and of uncertain clinical importance.

CONCLUSIONS AND RELEVANCE Screening instruments can adequately detect cognitive
impairment. There is no empirical evidence, however, that screening for cognitive impairment
improves patient or caregiver outcomes or causes harm. It remains unclear whether
interventions for patients or caregivers provide clinically important benefits for older adults
with earlier detected cognitive impairment or their caregivers.
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D ementia is a burdensome disease, not only to the health
and longevity of individuals with the disease but also to
their families and informal caregivers. According to the

most recent Global Burden of Disease classification system, Alz-
heimer disease rose from the 12th most burdensome disease or
injury in the United States in 1990 to the 6th in 2016 in terms of
disability-adjusted life-years.1 It has been projected that by 2050
Alzheimer dementia will affect 13.8 million US residents.2 Early
identification of cognitive impairment through screening would
ideally allow patients and their families to receive care at an ear-
lier stage in the disease process, potentially facilitating discus-
sions regarding health, financial, and legal decision-making while
the patient still retains decision-making capacity.

In 2014, the US Preventive Services Task Force (USPSTF) con-
cluded that evidence was insufficient to assess the balance of ben-
efits and harms of screening for cognitive impairment in older adults
(I statement).3 The objective of this review was to inform an up-
dated recommendation by the USPSTF.

Methods
Scope of Review
This review is an update of the 2013 review4,5 that supported the
2014 USPSTF recommendation. The update retained the analytic
framework and key questions (KQs) that guided the 2013 review
(Figure 1) and included studies published since the previous
review, as well as studies from the previous review that met
updated inclusion criteria. No substantive changes were made to
the scope of the review for this update, other than to exclude the
medication tacrine from the list of included interventions as it is
no longer available in the United States. The full report is available
at https://www.uspreventiveservicestaskforce.org /Page/
Document/UpdateSummaryFinal/cognitive-impairment-in-older-
adults-screening1. All main results presented in the full report are
also presented in this article; more detailed methods and addi-
tional forest plots are included in the full report.

Data Sources and Searches
Ovid MEDLINE, PubMED (for publisher-supplied records only),
PsycINFO, and the Cochrane Central Register of Controlled Trials
were searched for relevant English-language literature (eMethods
in the Supplement). Searches encompassed literature published
through January 2019. The searches were supplemented by
examining the reference lists of other previously published
reviews and primary studies and by suggestions from experts.
ClinicalTrials.gov was searched for ongoing randomized clinical
trials (RCTs) related to KQ1. Active surveillance was conducted
through November 22, 2019, via article alerts and targeted jour-
nal searches to identify major studies that might affect the con-
clusions or understanding of the evidence. No new studies were
identified.

Study Selection
Because of the large volume of search results, we first used a
single-screen process (ie, 1 reviewer screened for exclusion) for
records with terms clearly outside the scope of the review in the
title or abstract (eg, “mice,” “HIV,” “brain injury”). Two indepen-

dent reviewers then screened the titles and abstracts and rel-
evant full-text articles to ensure consistency with a priori inclu-
sion and exclusion criteria (eTable 1 in the Supplement). For all
KQs, studies that were relevant to community-dwelling, noninsti-
tutionalized adults 65 years or older cared for in primary care in
the United States were included. Only treatment studies (KQ4)
conducted among community-dwelling older adults with mild
cognitive impairment (MCI) or mild to moderate dementia were
included (ie, those populations more representative of screen-
detected older adults with cognitive impairment); studies of
treatment of severe dementia were excluded.

For KQ1 and KQ3, we included RCTs and nonrandomized con-
trolled studies that compared individuals who received screening
with those who received no screening or usual care.

For KQ2, studies that evaluated any brief screening instru-
ment that could be administered by a clinician in 10 minutes
or less or self-administered in 20 minutes or less were included.
Studies of screening performed by diagnostic imaging or bio-
marker testing were excluded. Studies needed to report sen-
sitivity and specificity (or data needed to calculate them) of a
screening test compared with a diagnostic reference standard
(ie, clinical assessment or neuropsychological testing with explicit
diagnostic criteria with or without expert consensus/conference).
Case-control studies and studies that selectively recruited
patients with known or clinically suspected dementia or MCI (or
control patients with normal cognition) were excluded because of
the high risk of bias in patient selection for these studies.

For treatment effectiveness (KQ4), studies were limited to
RCTs or nonrandomized controlled intervention studies of major
pharmacologic and nonpharmacologic interventions intended for
use during the early and mild stages of cognitive impairment and
aimed at improving patient cognition, physical function, quality of
life (QOL), caregiver burden or well-being, or a combination
of these. Interventions with a primary aim of improving patient
behavioral and psychological symptoms of dementia (eg, agita-
tion, aggression, depressive symptoms), improving markers of
physical performance, or reducing falls were excluded. Studies
reporting outcomes on decision-making for patients, families, or
clinicians (eg, health care planning, including advance directives;
safety planning; legal and financial planning); patient health out-
comes (ie, mortality, health care utilization, institutionalization,
global function, cognitive function, physical function, QOL, and
neuropsychiatric symptoms including depression and anxiety);
caregiver outcomes (ie, caregiving burden, symptoms of depres-
sion and anxiety, QOL); or societal outcomes (eg, automobile
crashes) were included.

For harms (KQ5), we included all KQ4 RCTs as well as cohort or
case-control studies with Ns 1000 or greater. Open-label exten-
sion data (unblinded and uncontrolled data collected on medica-
tion use subsequent to the blinded placebo-controlled phase of an
RCT) were excluded because there were no comparison groups.
Studies were required to report total adverse events, withdrawals
attributable to adverse events, or serious adverse events that re-
sulted in unexpected medical care, morbidity, or mortality.

Data Extraction and Quality Assessment
Two reviewers independently assessed the methodological qual-
ity of eligible studies. Disagreements were resolved by consensus
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and, if needed, consultation with a third reviewer. Each study
was assigned a quality rating of “good,” “fair,” or “poor” according
to the USPSTF study design–specific criteria (eTable 2 in the
Supplement).6 Studies rated as of poor quality because of serious
methodological shortcomings were excluded.6 One reviewer
abstracted descriptive and outcome data from fair- and good-
quality studies into standardized evidence tables; a second
checked for accuracy and completeness.

Data Synthesis and Analysis
For test accuracy studies (KQ2), the primary outcomes of interest
were sensitivity and specificity. Results were synthesized by
instrument type (according to length of administration as very
brief [administered in �5 minutes], brief [administered in 6-10
minutes], or longer [self-administered in >10 minutes] instru-
ments) and separated by screening for dementia, MCI and
dementia, or MCI only. Only 1 instrument had adequate data to
conduct a quantitative synthesis: the Mini-Mental State Examina-
tion (MMSE) at a cutoff of 23 or less or 24 or less to detect
dementia. A bivariate model was used to model sensitivity and
specificity simultaneously, thus accounting for the correlation

between these variables. For other instruments, ranges of sensi-
tivity and specificity are reported.

For treatment studies, the interventions were grouped into
4 broad categories: (1) US Food and Drug Administration (FDA)–
approved medications to treat Alzheimer disease (ie, acetylcho-
linesterase inhibitors [AChEIs] and memantine); (2) other medica-
tions or dietary supplements (eg, nonsteroidal anti-inflammatory
drugs, gonadal steroids, and vitamins); (3) nonpharmacologic
interventions aimed primarily at the patient, including cognitive
training, stimulation, and/or rehabilitation, exercise interventions,
and multicomponent and other interventions; and (4) nonphar-
macologic interventions aimed primarily at the caregiver or
caregiver-patient dyad, including psychoeducation, care and case
management, and other caregiver-focused interventions.

Meta-analyses were conducted on the most commonly
reported outcomes for each body of evidence. As a result, pooled
analyses were conducted for FDA-approved medications on global
cognitive function outcomes, global function outcomes, and
harms; for nonpharmacologic patient-level interventions on global
cognitive function outcomes; and for caregiver and caregiver-
patient dyad interventions on caregiver burden and caregiver

Figure 1. Analytic Framework: Screening for Cognitive Impairment in Older Adults

Key questions

Does screening for cognitive impairment in community-dwelling older adults in primary care–relevant settings improve decision-making,
patient, family/caregiver, or societal outcomes?

1

What are the harms of interventions for mild to moderate dementia or mild cognitive impairment in community-dwelling older adults?5

Do interventions for mild to moderate dementia or mild cognitive impairment in community-dwelling older adults improve decision-making,
patient, family/caregiver, or societal outcomes?

4

What is the accuracy of screening instruments to detect cognitive impairment in community-dwelling older adults?2

What are the harms of screening for cognitive impairment in community-dwelling older adults?3

Treatment/
management

Community-dwelling
adults age ≥65 y

without a diagnosis
 of MCI or dementia

MCI

Decision-making
outcomes

Screening Diagnostic
workup

Patient, family/
caregiver, and/or 
societal outcomesa

1

2 4

Harms of
interventions

5

Harms of
screening 

3

Dementia

Evidence reviews for the US Preventive Services Task Force (USPSTF) use an
analytic framework to visually display the key questions that the review will
address to allow the USPSTF to evaluate the effectiveness and safety of a
preventive service. The questions are depicted by linkages that relate
interventions and outcomes. A dashed line indicates a health outcome that
immediately follows an intermediate outcome. Details available in the USPSTF
Procedure Manual.6 MCI indicates mild cognitive impairment.

a Outcomes included (1) patient-related outcomes (eg, health-related quality of
life, incident dementia, cognitive function, physical function, global function,
dementia-related symptoms/behaviors, institutionalizations, safety); (2)
caregiver outcomes (eg, health-related quality of life, global stress/distress,
caregiver burden, depression, anxiety); and (3) societal outcomes (safety [eg,
automobile crashes]).
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depression measures. For consistency across the body of evi-
dence, quantitative analyses focused on 6- to 12-month outcomes
and included only shorter- or longer-term results when 6- or
12-month outcomes were not available.

Random-effects models using the DerSimonian and Laird
method were used.7 For analyses with fewer than 10 studies,
a sensitivity analysis was conducted using a more conservative
restricted maximum likelihood analysis with the Knapp-Hartung
correction.8 In cases in which continuous outcomes were mea-
sured using a variety of different instruments with differing scales
(eg, caregiver burden), a standardized effect size (Hedges g) based
on the differences in change between groups from baseline to
follow-up was analyzed. A pooled risk ratio (for binary data) was
used to analyze harms outcomes and improvement or mainte-
nance in global function for AChEI and memantine interventions.

The presence of statistical heterogeneity among the studies was
assessed using standard χ2 tests, and the magnitude of heteroge-
neity was estimated using the I2 statistic. For outcomes with 10 or
more studies in the meta-analysis, funnel plots were generated and
an Egger test was conducted to evaluate small study effects and po-
tential publication bias.9,10

Stata version 15.1 (StataCorp LP) was used for all analyses. All
significance testing was 2-sided, and results were considered sta-
tistically significant if the P value was .05 or less.

The aggregate strength of evidence was assessed for each KQ
using the approach described in the Methods Guide for Effective-
ness and Comparative Effectiveness Reviews,11 based on the num-
ber, quality, and size of studies and the consistency and precision
of results between studies.

Results
Investigators reviewed 11 645 unique citations and 967 full-text
articles for all KQs (Figure 2). Overall, 287 studies including more
than 285 000 older adults were included. Ninety-two studies
were newly identified in this update and 195 were carried forward
from the previous review. Fifty-nine studies that addressed the
test accuracy of screening instruments (KQ2) were included, as
well as another 224 RCTs and 3 observational studies that
addressed the benefits and harms of screening or treatment (KQ1,
KQ3, KQ4, and KQ5).

Benefits of Screening
KeyQuestion1.Doesscreeningforcognitiveimpairmentincommunity-
dwelling older adults in primary care–relevant settings improve
decision-making, patient-family/caregiver, or societal outcomes?

One RCT (IU CHOICE [conducted from October 2012 to Sep-
tember 2016]) examined the direct effect of screening for cogni-
tive impairment on patient outcomes.12,13 This RCT was specifi-
cally designed and funded to address the lack of empirical data
included in the previous USPSTF review. Primary care patients 65
years or older with no indication of cognitive impairment were
randomized to screening for Alzheimer disease and related
dementia (n = 2008) or no screening (n = 1997). Patients in the
screening group were screened using the Memory Impairment
Screen or the Mini-Cog and were referred for a voluntary diagnos-
tic assessment if they screened positive on either or both tests.

After a positive diagnostic assessment, a local memory care pro-
gram worked with the caregivers and patients to provide or facili-
tate care and resources. Measures of health-related QOL using
Health Utilities Index (HUI) scores (range, 0.36-1.00; 0 = dead
and 1.00 = no impairment) were not significantly different
between groups and across time. Among patients in the screen-
ing group, HUI scores were 0.67 (95% CI, 0.65 to 0.68) at base-
line, 0.71 (95% CI, 0.69 to 0.72) at 1 month, 0.69 (95% CI, 0.67 to
0.71) at 6 months, and 0.68 (95% CI, 0.66 to 0.69) at 12 months.
For those in the no screening group, HUI scores were not
significantly different from scores in the screening group at
all 4 time points (0.67 [95% CI, 0.66 to 0.69] at baseline,
0.69 [95% CI, 0.68 to 0.71] at 1 month, 0.70 [95% CI, 0.68 to
0.72] at 6 months, and 0.68 [95% CI, 0.66 to 0.70] at 12
months). Mixed-effects models showed no statistically significant
differences between groups at any time point (eg, effect size
at 12 months, 0.009 [95% CI, –0.063 to 0.080]). Furthermore,
no significant differences in health care utilization, advance care
planning, and dementia recognition by physicians were detected
at 12 months.

Accuracy of Screening
Key Question 2. What is the accuracy of screening instruments to
detect cognitive impairment in community-dwelling older adults?

Fifty-nine studies (n = 38 531) that addressed the test accu-
racy of screening for MCI or dementia were identified (eTable 3 in
the Supplement).14-72 The number of participants screened ranged
from 46 to 8805. Among the included studies, the prevalence of cog-
nitive impairment varied widely; dementia ranged from 1% to 47%,
MCI ranged from 10% to 52%, and cognitive impairment (inclusive
of MCI and dementia) ranged from 17% to 90%.

The reference standard used to diagnose dementia or MCI
usually consisted of a neuropsychological battery of tests and
often was supplemented by a clinical examination, laboratory
testing, imaging, assessment of depression and physical function,
and/or an informant interview. The reference standard was
administered by research staff, neurologists, psychiatrists,
psychologists, psychometricians, other physicians, and/or nurses,
and the diagnosis was usually made by consensus. Diagnostic
and Statistical Manual of Mental Disorders (Fourth Edition,
Third Edition Revised, and Third Edition) criteria were most
often used to diagnose dementia, sometimes in conjunction
with National Institute of Neurological and Communicative
Disorders and Stroke–Alzheimer's Disease and Related Disorders
Association (NINCDS-ADRDA) criteria73 (for Alzheimer dementia)
and National Institute for Neurological Disorders and Stroke–
Association Internationale pour la Recherche et l'Enseignement
en Neurosciences (NINDS-AIREN) criteria74 (for vascular demen-
tia). No studies used Diagnostic and Statistical Manual of
Mental Disorders (Fifth Edition) criteria. MCI was more variably
diagnosed, with criteria including that from the International
Working Group on MCI,75 performance 1 SD or more or 1.5 SD
below normal, performance less than the 10th percentile on at
least 1 cognitive test, a Clinical Dementia Rating scale score of 0.5,
reported impairment that did not meet criteria for dementia, cri-
teria developed by Petersen,76 criteria developed by a specific
aging and disability resource center, or NINCDS-ADRDA criteria
(for amnestic MCI).
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Despite a large body of evidence examining cognitive
screening instruments, most instruments were tested in only a
few well-designed studies. The tests most likely relevant to
screening in primary care are very brief instruments, with an
administration time of 5 minutes or less. Eight very brief instru-
ments were examined in more than 1 study (Clock Drawing Test,
Lawton Instrumental Activities of Daily Living, Memory Impair-
ment Screen, Mental State Questionnaire, Mini-Cog, verbal flu-
ency tests, 8-item Interview to Differentiate Aging and Dementia
[AD8], Functional Activities Questionnaire), with sensitivity to
detect dementia usually at 0.75 or higher (range, 0.43-1.0) and
specificity usually at 0.80 or higher (range, 0.54-1.0) (eFigure 1 in
the Supplement). The MMSE, a brief test that takes 7 to 10 min-
utes to complete, was the most-studied instrument (32 studies).
Pooled estimates across 15 studies (n = 12 796) resulted in
a sensitivity of 0.89 (95% CI, 0.85 to 0.92) and a specificity of
0.89 (95% CI, 0.85 to 0.93) of the MMSE to detect dementia at a
cutpoint of 23 or less or 24 or less (eFigure 2 in the Supplement).
The test accuracy of the MMSE to detect MCI was based on a

much smaller body of literature (13 studies) with a variety of cut-
offs and resulted in less consistent estimates for test accuracy,
with a range in sensitivity from 0.20 to 0.93 and range in specific-
ity from 0.48 to 0.93. The test accuracy of 5 additional brief tests
(7-Minute Screen, Abbreviated Mental Test, Montreal Cognitive
Assessment, Saint Louis University Mental Status Examination,
Telephone Interview for Cognitive Status) was reported in more
than 1 study, with sensitivity to detect dementia ranging from 0.74
to 1.0 and specificity ranging from 0.65 to 0.96 (eFigure 3 in the
Supplement). The test performances of very brief and brief
screening tests evaluated in only 1 study varied substantially (eFig-
ures 4 and 5 in the Supplement). For self-administered, longer
tests (>10 minutes), only 1 instrument (the Informant Question-
naire on Cognitive Decline in the Elderly) was assessed in more
than 1 study, with sensitivity to detect dementia ranging from
0.80 to 0.88 and specificity ranging from 0.51 to 0.91 (eFigure 6 in
the Supplement). Across all instruments, test performance was
generally higher in the detection of dementia vs MCI, although
confidence intervals overlapped.

Figure 2. Literature Search Flow Diagram: Screening for Cognitive Impairment in Older Adults

10 678 Citations excluded based on
review of title and/or abstract

1 Article (1 study) included
for KQ1

9 Articles assessed for KQ1a
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1 Publication type

71 Articles (59 studies)
included for KQ2

253 Articles assessed for KQ2a

182 Studies excluded for KQ2b
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6 Publication type

1 Article (1 study) included
for KQ3

9 Articles assessed for KQ3a

8 Studies excluded for KQ3b
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349 Articles (224 studies)
included for KQ4

705 Articles assessed for KQ4a
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53 Setting
33 Outcomes
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19 Publication type

137 Articles (98 studies)
included for KQ5

705 Articles assessed for KQ5a

568 Studies excluded for KQ5b

28 Aim
53 Setting

248 Outcomes
15 Population
20 Intervention
75 Study design
64 Comparator
46 Quality
19 Publication type

21 018 Citations identified through
literature database searches

365 Relevant studies identified from
previous systematic reviews

71 Citations identified through other
sources (eg, reference lists, peer
reviewers)

11 645 Citations screened after
duplicates removed

967 Full-text articles assessed
for eligibility for any KQ

KQ indicates key question.
a Articles could be assessed for more than 1 KQ.
b Reasons for exclusion: Aim: Study aim not relevant. Setting: Study was not

conducted in a country relevant to US practice or study was conducted in
intermediate care facility or otherwise unrepresentative setting. Outcomes:
Study did not report relevant outcomes. Population: Study population not
relevant (age <65 years; exclusively populations with mental health illnesses or
chronic disease; severe dementia; professional caregivers; otherwise not

representative community-dwelling population). Intervention: Study used an
excluded intervention or screening approach or intervention aim irrelevant.
Study design: Not an included study design; comparative effectiveness;
follow-up less than 3 months (does not apply to harms); case-control design
(KQ2 only); cohort or case-control (with n<1000) (KQ5 only). Quality: Study
did not meet criteria for fair or good quality. Publication type: Ancillary study
to excluded primary study.
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Harms of Screening
Key Question 3. What are the harms of screening for cognitive im-
pairment in community-dwelling older adults?

The IU CHOICE RCT (n = 4005) compared symptoms of
depression and anxiety among patients randomized to screening
for dementia vs those randomized to no screening.12,13 At 1 month
after screening, depressive symptoms (as measured by the Patient
Health Questionnaire 9 [PHQ-9]) and anxiety symptoms (as mea-
sured by the Generalized Anxiety Disorder 7 [GAD-7]) were not sig-
nificantly different between groups after adjusting for baseline val-
ues. A similar pattern was evident at 6 and 12 months as well,
suggesting no significant differences in feelings of depression or
anxiety after screening for dementia.

Benefits of Interventions
Key Question 4. Do interventions for mild to moderate dementia
or MCI in community-dwelling older adults improve decision-
making, patient, family/caregiver, or societal outcomes?

Two hundred twenty-four RCTs77-300 representing more than
50 000 patients, caregivers, or both and 3 cohort studies301-303 with
more than 190 000 patients were identified that addressed the
treatment or management of MCI or mild to moderate dementia
(Table 1; eTable 4 in the Supplement).

Acetylcholinesterase Inhibitors and Memantine
Based on 48 RCTs (n = 22 431) that evaluated AChEIs (ie, donepe-
zil [18 RCTs; n = 6209], galantamine [10 RCTs; n = 7464], rivastig-
mine [8 RCTs; n = 4569]), and memantine (12 RCTs; n = 4189),
these medications may improve measures of global cognitive
function and global function in the short term (�6 months’
follow-up), but the magnitude of change was small (Table 1;
eTable 5 in the Supplement).77,81,83,85,93,96,100,110,116,124,127,130,131,133,

134,153,159,163,167,179,203,204,208,209,211,218,224-226,230,236,239-243,245,249,

252,266,275,286-290,294,295 In meta-analyses, the differences in
changes between patients receiving AChEIs or memantine com-
pared with those receiving placebo ranged from approximately 1
to 2.5 points on the Alzheimer Disease Assessment Scale–
Cognitive 11 (ADAS-Cog-11; scale range, 0-70) (n = 10 994) (eFig-
ure 7 in the Supplement) and 0.5 to 1 point on the MMSE (scale
range, 0-30) (n = 8589) (eFigure 8 in the Supplement) over 3
months to 3 years of follow-up. AChEIs and memantine appeared
to increase the likelihood of improving or maintaining patients’
global function by 15% (for memantine) to 50% (for rivastigmine)
over 3 to 12 months (pooled 95% CI range, 0.49 to 2.69)
(n = 8405) (eFigure 9 in the Supplement); change at longer
follow-up was not reported. Outcome measures of physical func-
tion were reported in only 60% of the studies and showed mixed
results. Other important measures such as neuropsychiatric
symptoms and rates of institutionalization were rarely reported;
no medication studies included measures of QOL. Only 8 studies
of medications examined outcomes beyond 6 months and gener-
ally found persistent effects that were consistent with shorter-
term outcomes.

Most of the available evidence on the effectiveness of FDA-
approved medications came from studies involving people with
dementia, particularly among those with moderate vs mild forms
of dementia, most commonly Alzheimer disease. Four RCTs
(n = 1919; mean age, 74 years) tested these medications in people

with MCI; these studies, testing donepezil and memantine, showed
no benefit on global cognitive function. Only 1 RCT (n = 769)
reported on progression of MCI to Alzheimer disease, finding no
significant differences in the rate of conversion between people
receiving donepezil vs placebo at 3 years.

Other Medications and Supplements
Twenty-nine RCTs (n = 6489; mean age, 75 years) evaluated
other medications or supplements, including antihypertensives,
3-hydroxy-3-methyl-glutaryl-CoA reductase inhibitors (atorva-
statin and simvastatin), nonsteroidal anti-inflammatory drugs
(ibuprofen, naproxen, indomethacin, and celecoxib), gonadal ste-
roids (estrogen [plus or minus progesterone] and testosterone),
and dietary supplements and vitamins (multivitamins, B vitamins,
vitamin E, and omega-3 fatty acids).78,79,114,120,121,127,132,138,155,156,

182,195,210,213,223,226,227,234,247,248,254-256,258,260,264,277,285,300

There was no consistent benefit on global cognition or phys-
ical function in people with mild to moderate dementia or MCI
for any of these medications or supplements (eTable 6 in the
Supplement).

Nonpharmacologic Patient-Level Interventions
Sixty-one RCTs (n = 7847; mean age, 76 years) evaluated non-
pharmacologic patient-level interventions, including cognitive-
focused, exercise, and multicomponent and other interventions
for people with MCI or dementia.80,82,84,88,90,91,94,98,101,102,104,106,

117,119,123,135,152,158,161,162,164-166,169-171,174,175,177,180,185,187-189,191,197,212,

215,217,219,220,222,229,232,233,235,237,244,251,253,257,263,265,270,272-274,278,

280,282,297 In general, these studies were quite small and of lim-
ited duration.

Among all interventions, there was no clear benefit on global
or domain-specific measures of cognitive function compared with
control conditions at 3 months to 2 years of follow-up among
people with MCI or dementia (Table 1; eTable 7 in the Supplement).
Effect estimates generally favored intervention over control, but
the magnitude of effect was inconsistent and had very wide confi-
dence intervals (ranging from no effect to a large effect).

Although a pooled analysis of cognitive training, stimulation,
and rehabilitation intervention studies found a small, statistically
significant mean difference of 1.33 points on MMSE scores (95% CI,
0.29 to 2.37; 15 RCTs, n = 1341) favoring cognitive-focused inter-
ventions compared with control conditions at 3 to 12 months of
follow-up, there was substantial clinical and statistical heteroge-
neity (eFigure 10 in the Supplement). Furthermore, combining 8
RCTs that reported changes in ADAS-Cog scores found a slightly
greater improvement of 0.66 points (scale range, 0-70; higher
scores indicate greater cognitive impairment) among intervention
vs control group participants, but this difference was not statisti-
cally significant (mean difference, –0.66 [95% CI, –1.60 to 0.29];
n = 842) (eFigure 11 in the Supplement). There was no evidence
that the effect of the interventions was modified by study, popula-
tion, or intervention characteristics and no evidence of longer-term
(up to 2 years) effects on cognitive function. Physical function out-
comes, including change in activities of daily living and instrumen-
tal activities of daily living, as well as QOL and mental and neuro-
psychiatric symptoms, were inconsistently reported. Cognitive
training, stimulation, and rehabilitation interventions consistently
resulted in very little change over time or in small and relatively
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equal decline in these measures from baseline to 3 months to 2
years across intervention and control groups, and few studies
reported any statistically significant benefit.

For RCTs of exercise interventions, pooled, conservative esti-
mates of differences in measures of global cognitive function
showed no to small effects based on the MMSE (mean difference,

Table 1. Meta-analyses Results: Summary Across All Intervention Types (KQ4 and KQ5)

Intervention Type Outcome
Pooled Mean Difference, Change
(95% CI)a,b

No. Analyzed

I2 TauRCTs Participants

FDA Medications

Donepezil GCF (ADAS-Cog) −2.13 (−3.32 to −0.94) 6 1981 64.4 0.90

GCF (MMSE) 1.24 (0.81 to 1.67) 12 3192 65.3 0.57

GF (continuous) −0.24 (−0.39 to −0.09) 8 3302 70.7 0.15

GF (dichotomous)c 1.33 (1.07 to 1.66) 9 2440 77.4 0.23

Severe adverse events 1.18 (0.99 to 1.40) 12 4045 0.0 0

Withdrawals 1.88 (1.54 to 2.29) 13 4124 8.8 0

Galantamine GCF (ADAS-Cog) −2.13 (−2.94 to −1.32) 9 3786 65.9 0.84

GCF (MMSE) NA 1 1765 NA NA

GF (continuous) NA 1 126 NA NA

GF (dichotomous)c 1.21 (1.11 to 1.31) 8 3486 56.2 0.07

Severe adverse events 1.06 (0.88 to 1.29) 7 4987 0.0 0

Withdrawals 1.98 (1.52 to 2.57) 10 6147 51.1 0.28

Rivastigmine GCF (ADAS-Cog) −2.43 (−4.10 to −0.75) 5 2618 81.9 1.21

GCF (MMSE) 0.88 (0.28 to 1.49) 6 2415 44.9 0.39

GF (continuous) −0.14 (−0.43 to 0.15) 6 2535 85.7 0.25

GF (dichotomous)c 1.49 (1.13 to 1.98) 5 1934 61.4 0.16

Severe adverse events 1.15 (0.87 to 1.52) 6 2619 10.4 0

Withdrawals 2.21 (1.43 to 3.42) 8 3131 57.0 0.38

Memantine GCF (ADAS-Cog) −0.88 (−1.65 to −0.11) 8 2609 78.1 0.69

GCF (MMSE) 0.36 (−0.31 to 1.04) 5 1217 33.2 0.27

GF (continuous) −0.14 (−0.33 to 0.05) 5 1396 32.9 0.09

GF (dichotomous)c 1.15 (0.49 to 2.69) 2 545 0.0 0

Severe adverse events 0.88 (0.77 to 1.01) 10 3350 0.0 0

Withdrawals 1.26 (0.94 to 1.70) 9 3288 0.0 0

Nonpharmaceutical Patient-Level

Cognitive stimulation
and training

GCF (ADAS-Cog) −0.66 (−1.60 to 0.29) 8 842 0 0

GCF (MMSE) 1.33 (0.29 to 2.37) 15 1384 91.1 1.91

Exercise GCF (ADAS-Cog) −1.05 (−3.49 to 1.10) 6 1071 77.4 1.62

GCF (MMSE) 1.17 (0.45 to 1.90) 10 1168 81.3 0.98

Multicomponent
and other interventions

GCF (ADAS-Cog) −1.66 (−10.03 to 6.72) 2 167 56.5 0.72

GCF (MMSE) 0.26 (−0.54 to 1.00) 8 1238 30.3 0.55

Caregiver

Psychoeducation interventions Caregiver burden −0.24 (−0.36 to −0.13) 27 2776 50.2 0.20

Caregiver depression −0.26 (−0.39 to −0.13) 37 4555 76.9 0.35

Care or case management Caregiver burden −0.54 (−0.96 to −0.12) 8 1215 82.9 0.45

Caregiver depression −0.13 (−0.39 to 0.12) 4 668 0.0 0

Other caregiver or
caregiver-patient dyad
interventions

Caregiver burden −0.30 (−2.26 to 1.36) 5 459 89.6 1.36

Caregiver depression −0.00 (−0.34 to 0.34) 5 645 53.7 0.20

Abbreviations: ADAS-Cog, Alzheimer Disease Assessment Scale–Cognitive
Subscale; FDA, US Food and Drug Administration; GCF, global cognitive
function; GF, global function; MMSE, Mini-Mental State Examination;
NA, not applicable.
a For dichotomous outcomes, this represents an RR.

b For analyses with fewer than 10 studies, the restricted maximum likelihood
method was used to calculate the confidence interval.

c Global function measure compares improving or maintaining global function
vs a decline in global function as assessed by measures such as the Clinician’s
Interview-Based Impression of Change Plus Informant Input (CIBIC+).
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1.17 [95% CI, 0.45 to 1.90]; 10 studies, n = 1168) and ADAS-Cog
(mean difference, –1.05 [95% CI, –1.60 to 0.29]; 6 studies,
n = 1071) at 3 to 12 months (Table 1). There was, however, a pat-
tern of effect for exercise interventions, with small improvements
in measures of physical function and symptoms for intervention
groups but declines for control groups. The clinical meaningful-
ness of these differences and the possibility of selective reporting
limit the understanding of this finding. There was no consistent
benefit of multicomponent and other patient-level interventions
across outcomes.

Caregiver or Caregiver-Patient Dyad Interventions
Eighty-eight RCTs (n = 14 880; mean patient age, 78 years) evalu-
ated the effect of multiple types of caregiver or caregiver-patient
dyad interventions (Table 1).86,87,89,92,95,97,99,103,105,107-109,111-113,

115,118,122,125,126,128,129,136,137,139-151,154,157,160,168,172,173,176,178,181,183,184,

186,190,192-194,196,198-202,205-207,214,216,221,228,231,238,246,250,259,261,

262,267-269,271,276,279,281,283,284,291-293,296,298,299 Most random-
ized more than 100 caregivers or caregiver-patient dyads.
About one-half of the studies followed up participants for 1 year
or longer, and almost all focused on patients with moderate
dementia. More than one-half targeted caregivers only, while the
remaining trials targeted both the patient and caregiver or the
entire family.

Overall, psychoeducation and care and case management
interventions consistently benefited caregiver burden and
depression outcomes (eTable 8 in the Supplement). Effect sizes
were mostly small, however, and of unclear clinical significance.
Psychoeducation interventions resulted in a small but statistically
significant benefit on caregiver burden at 3 to 12 months (stan-
dardized mean difference, –0.24 [95% CI, –0.36 to –0.13]; 27
RCTs, n = 2776; I2 = 50.2%) and in a medium effect on caregiver
burden for care and/or case management interventions (stan-
dardized mean difference, –0.54 [95% CI, –0.96 to –0.12]; 8 RCTs,
n = 1215; I2 = 82.9%) (Table 1; eFigure 12 in the Supplement). The
clinical importance of these changes in self-reported caregiver
burden scores is unclear, with standardized effects translating to
a between-group difference of approximately 2 to 4 points on the
22-Item Zarit Burden Interview (Zarit-22; scale range, 0-88). Simi-
lar small effect sizes were seen for caregiver depression out-
comes (eFigure 13 in the Supplement). The effect sizes of both
caregiver depression and burden outcomes had wide confidence
intervals, suggesting a range in the magnitude of benefit or, in
some cases, a lack of benefit. There was no evidence in the meta-
regression analyses that one type of intervention (psychoeduca-
tion vs care or case management vs other caregiver or caregiver-
patient dyad interventions) was more effective than the others
on measures of caregiver burden or caregiver depression. Like-
wise, there were no study, population, or intervention character-
istics that consistently and robustly associated with larger effects
on caregiver burden or depression outcomes.

Other outcomes such as caregiver or patient QOL, rates of or
time to institutionalization, patient mental health and neuropsychi-
atric symptoms, and patient functional ability were sparsely re-
ported across the studies, with no consistent evidence of benefit.
Decision-making and preparation for meeting dementia-related
needs were reported by only 1 RCT each (n = 414), with neither dem-
onstrating statistically significant benefit.

Harms of Interventions
Key Question 5: What are the harms of interventions for mild to mod-
erate dementia or MCI in community-dwelling older adults?

Acetylcholinesterase Inhibitors and Memantine
Overall, adverse effects from medications were quite common. Ad-
verse events were reported in all 48 RCTs77,81,83,85,93,96,100,110,116,

124, 127,130,131,133,134,153,159,163,167,179,203,204,208,209,211,218,224-226,230,

236, 239-243,245,249,252,266,275,286-290,294,295 (n = 22 431) in addition
to 3 large observational studies301-303 (n = 190 076) (Table 1). Dis-
continuation was more common with AChEIs than with placebo
(13% [donepezil and rivastigmine], 14% [galantamine], 8% [pla-
cebo]). Total adverse events were also statistically significantly
higher for all 3 types of AChEI vs placebo. In studies that tested
various doses of medications, there was some evidence of slightly
higher total adverse events and withdrawals with higher doses (ie,
10 mg vs 5 mg [donepezil], 32 mg vs 24 mg [galantamine], and 6-12
mg vs 1-4 mg [rivastigmine]), although no formal tests of differ-
ences between these groups were reported. Memantine appeared
to be better tolerated (8% withdrew), with no significant differ-
ence in discontinuation rates or total adverse events compared
with placebo. Overall, there did not appear to be differences in
total serious adverse events for these medications across studies
with limited duration of follow-up. However, individual studies,
including observational evidence, reported increased rates of bra-
dycardia and, relatedly, of syncope, falls, and need for pacemaker
placement among those exposed vs unexposed to AChEIs.

Other Medications and Supplements
Twenty-one of the RCTs (n = 5688) reported on harms, with harms not
significantly increased in intervention groups compared with control
groups.78,79,120,121,127,132,155,195,210,213,223,226,234,247,254-256,258,264,277,300

Nonpharmacologic Patient-Level Interventions
Little harm was evident in the few studies (12 RCTs, n = 2370) that
reported harms.119,123,135,162,175,187,188,197,212,229,263,270

Caregiver or Caregiver-Patient Dyad Interventions
Only 4 RCTs (n = 486) reported monitoring harms, and no harms
were evident.86,145,151,184

Discussion
This review updates the 2013 USPSTF review on screening for cog-
nitive impairment in older adults.4,5 A summary of findings, includ-
ing an assessment of the strength of evidence for each key ques-
tion, is presented in Table 2. To date, only 1 RCT has addressed the
direct effect of screening for cognitive impairment and found no
evidence of benefits or harms. As such, this review answers 2 pri-
mary questions: How well does screening detect dementia or MCI
in primary care? and How effective are interventions to improve
patient or caregiver outcomes in people with mild to moderate
dementia or MCI? More than 260 studies were identified that
addressed these questions; more than one-fourth of those studies
were identified as part of this update. Despite the accumulation of
new data, the conclusions for these key questions are essentially
unchanged from the prior review.4,5
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There is a large body of well-conducted test accuracy studies,
but only a few instruments applicable to primary care have been
examined in more than 1 study. Although the MMSE has the largest
body of evidence to support its use and has adequate test accu-
racy, its utility is limited by the longer administration time (10-15
minutes) and cost (approximately $1.86 per form plus a test
manual [$88], as of January 2020).304 Other instruments exam-
ined in at least 2 studies with adequate test performance to detect
dementia among primary care–relevant populations include very
brief instruments such as the Clock Drawing Test, the Memory
Impairment Screen, the Mini-Cog, verbal fluency tests, the AD8,
and the Functional Activities Questionnaire; brief instruments such
as the Abbreviated Mental Test, Montreal Cognitive Assessment,
7-Minute Screen, and Saint Louis University Mental Status Exami-
nation; and the longer, self-administered Informant Questionnaire
on Cognitive Decline in the Elderly.

One rationale for routine screening for cognitive impairment in
older adults is facilitation of earlier diagnosis that may positively in-
fluence decision-making, leading to improved patient outcomes and
reduced caregiver burden. This may include implementing medi-
cal, educational, and psychosocial interventions to suit individual pa-
tient and caregiver needs and encouraging patient participation in
medical, legal, and financial decisions.305 While these are logical ar-
guments, there is currently little empirical evidence, including quali-
tative evidence, to support them.306

Screening for cognitive impairment may have direct or indirect
harms as a result of diagnostic inaccuracy (false-positive and false-
negative results) or negative emotions and stigma that may arise
with diagnosis.307,308 Recent systematic reviews regarding
patients’ attitudes and preferences about screening for dementia
found mixed evidence. Some studies suggested that patients have
no concerns, whereas others suggested that few people would
agree to routine screening for memory problems for reasons such
as stigma.306,309 Evidence suggests that caregivers and the general
public believe they will benefit from being screened for dementia,
in part because they believe there are effective treatments and
financial benefits.306,310,311

This review was not a comprehensive synthesis of all treat-
ment and management options for people with cognitive impair-
ment; instead, the focus was on selected interventions aimed at

people with mild to moderate dementia or MCI. Based on the
large body of evidence, there is support that AChEIs (donepezil,
galantamine, and rivastigmine) and memantine and interventions
that support caregivers, including care coordination, can result in
small improvements in patient and caregiver health outcomes in
the short term. The average effects of these benefits are quite
small and likely not clinically significant. Any benefits are further
limited by the commonly experienced adverse effects of medica-
tions and the limited availability of complex caregiver and care
coordination interventions. Cognitive stimulation and training,
exercise interventions, and other medications and supplements
showed some favorable effects on patients’ cognitive and physi-
cal function, but study evidence lacked consistency and the esti-
mates of benefit were imprecise.

Limitations
There is a lack of evidence around how screening for and treating
MCI and early-stage dementia affects decision-making outcomes.
Furthermore, there has been little reproducibility in testing spe-
cific screening instruments in primary care populations. The treat-
ment literature is limited by a lack of consistency in the specific out-
comes reported and short follow-up duration. It is difficult to
interpret the clinical importance of the small average effects seen
among treatment studies, and many measures likely have limited
responsiveness for patients with less pronounced cognitive impair-
ment. Consistent and standardized reporting of results according
to meaningful thresholds of clinical significance would be helpful in
interpreting the small average effects on continuous outcome mea-
sures. Other important measures such as QOL, physical function, and
institutionalization were inconsistently reported.

Conclusions
Screening instruments can adequately detect cognitive impair-
ment. There is no empirical evidence, however, that screening for
cognitive impairment improves patient or caregiver outcomes or
causes harm. It remains unclear whether interventions for patients
or caregivers provide clinically important benefits for older adults
with earlier detected cognitive impairment or their caregivers.
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