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CLINICAL SCENARIO

Ms A, an 81-year-old retired nursing in-
structor who is recently widowed and
lives alone, arrives in your office. She
is accompanied by her daughter who
decided to miss work and attend the ap-
pointment because she wanted you to
know that her mother has become in-
creasingly forgetful during the past 6
months. The patient is misplacing her
glasses and keys more often, and she
complains of difficulty sleeping and
poor concentration. You must address
whether the memory complaints are in-
dicative of a dementia or if she has anxi-
ety, depression, or is merely noting
poorer recall associated with normal

aging.

WHY IS THIS AN IMPORTANT
QUESTION TO ANSWER WITH
A CLINICAL EVALUATION?

Dementia is a prevalent problem. De-
pending on how cases are defined, es-
timates of dementia prevalence can
range from 2.4 million to 4.5 million
individuals in the United States."* In ad-
dition, many older adults notice diffi-
culty with memory and other cogni-
tive functioning.

See also Patient Page.
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Context While as many as 5 million individuals in the United States have dementia,
many others have memory complaints. Brief tests to screen for cognitive impairment
could help guide dementia diagnosis.

Objective To review the literature concerning the practicality and accuracy of brief
cognitive screening instruments in primary care.

Data Sources A search of MEDLINE (including data from AIDSLINE, BioethicsLine,
and HealthSTAR) and psycINFO was conducted from January 2000 through April 2006
to update previous reviews.

Study Selection Studies of patients aged 60 years and older and use of an accept-
able criterion standard to diagnose dementia were considered.

Data Extraction Studies were assessed by 2 independent reviewers for eligibility
and quality. A third independent reviewer adjudicated disagreements. Data for like-
lihood ratios (LRs) were extracted.

Data Synthesis Twenty-nine studies using 25 different screening instruments met
inclusion criteria; some studies evaluated several different instruments, thus, informa-
tion could be examined for 38 unique instrument/study combinations.

Results For the commonly used Mini-Mental State Examination, the median LR for a
positive result was 6.3 (95% confidence interval [CI], 3.4-47.0) and the median LR for
a negative result was 0.19 (95%Cl, 0.06-0.37). Briefer approaches are available but have
not been studied as frequently. Reports from an informant that the patient has memory
loss yields an LR of 6.5 (95% Cl, 4.4-9.6) for dementia. The Memory Impairment Screen
takes 4 minutes to ask 4 items and has an LR for a positive result of 33 (95% ClI, 15.0-
72.0) and an LR for a negative result is 0.08 (95% Cl, 0.02-0.3). Clock drawings are
helpful in 1- to 3-minute forms, but must be scored appropriately and sensitivity to mild
forms of impairment can be low.

Conclusions Clinicians should select 1 primary tool based on (1) the population re-
ceiving care; (2) an awareness of the effects of educational level, race, and age on
scoring; and (3) consideration of adding 1 or 2 other tools for special situations as needed.
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Primary care physicians often do
not recognize cognitive impairment
in the brief time available for an
office visit. Studies have found be-
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The societal cost of caring for de-
mentia is reported to be $100 billion per
year,® with most of the direct costs at-
tributable to inpatient services, home
health care, and skilled nursing facili-
ties.”! Over the coming decades, the
substantial increase in number of older
adults presages an abrupt increase in the
burden of dementia. Without scien-
tific advances that lower the incidence
and progression of Alzheimer disease
and related dementia conditions, be-
tween 11 million and 18.5 million in-
dividuals in the United States will likely
experience some level of dementia by
2050.1

Screening for disease when it is either
clinically undetectable or in its early
stages becomes rational when interven-
tions can prevent or delay the conse-
quences of the underlying disorder. The
US Preventive Services Task Force
(USPSTF) found that the published evi-
dence did not demonstrate a clear ben-
efit to screening all asymptomatic older
individuals, nor did it rule out the pos-
sibility of a benefit."> However, the task
force emphasized the necessity of care-
fully assessing older adults presenting
with cognitive or cognitive-related func-
tional complaints. Whether or not cli-
nicians screen all older individuals, ev-
ery physician who provides care for
adults will encounter patients with
memory complaints, and therefore they
must be able to assess them for dement-
ing illnesses.

A definitive diagnosis of dementia al-
lows patients and family members the
opportunity to have important conver-
sations about desired future care and
the chance to arrange financial and le-
gal matters while decision-making ca-
pacity remains. Early intervention can
also provide early safety monitoring in
such areas as medication administra-
tion, safe use of appliances and tools,
and driving. These family and safety is-
sues might justify screening even if early
diagnosis affected no other outcomes.
Fortunately, early patient and family
education improve caregiver satisfac-
tion, while more intensive outpatient
care programs delay nursing home
placement.'
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A recent randomized trial of collabo-
rative care for patients with dementia that
used screening to identify participants
demonstrated a decrease in psychologi-
cal and behavioral symptoms of demen-
tia and caregiver stress.” In a recent trial,
patients randomized to exercise plus edu-
cation for their caregivers about behav-
ioral management showed greater im-
provements in physical health, function,
depression, and fewer days of restricted
activity than patients receiving usual
medical care.' In trials of mild to mod-
erately impaired outpatients, cholines-
terase inhibitors led to small improve-
ments in cognitive function, activities of
daily living, and behavior.'”'® In a study
of institutionalized patients with severe
dementia, a cholinesterase inhibitor led
to less decline and some improvement
on a sensitive measure of cognitive
change.’ Agents such as memantine,
used alone or in combination with a cho-
linesterase inhibitor, can reduce clini-
cal deterioration and may improve de-
mentia-related behavioral problems.?*!
Memantine is currently indicated only for
the treatment of moderate to severe de-
mentia. The capability currently exists
to decrease the burden of dementia, but
achieving reductions first requires rec-
ognizing patients with dementia ame-
nable to treatment.

Defining Dementia
and Related Conditions

Dementia describes multiple cognitive
deficits that include memory impair-
ment and at least 1 of the following cog-
nitive disturbances: agnosia, aphasia,
apraxia, or a disturbance in executive
functioning. The deficits that make up
dementia can be diagnosed clinically.
The deficits must be sufficient to cause
functional impairment in home or work
life and must represent a decline from
previous functioning. A criterion stan-
dard diagnosis is established by a struc-
tured interview that follows the crite-
ria outlined by the Diagnostic and
Statistical Manual of Mental Disorders,
Fourth Edition (DSM-1V) (Box 1).%?
The DSM-1V criteria show good to
excellent interrater reliability with
Kk scores ranging from 0.5 to 0.9.%

Although DSM-1V is the current refer-
ence standard for dementia, the defini-
tion continues to evolve. Some disor-
ders of cognitive decline seem to
create dementing-like illness in which
memory problems are not the cardinal
disruption.?>?* Therefore, alternate
definitions place less emphasis on
memory impairment and define
dementia as “a chronically progressive
brain disease that impairs intellect and
behavior to the point where customary
activities of daily living become com-
promised.”** This definition more
completely includes the frontotempo-
ral dementias and entities, such as pri-
mary progressive aphasia that spare
memory function.

Mild cognitive impairment is de-
scribed as cognitive impairment be-
yond that anticipated with normal ag-
ing, but without other associated
cognitive problems or functional defi-
cits. It carries a high risk of progres-
sion to dementia with annual conver-
sion rates reported between 6% and
25%.” Thus, patients with mild cog-
nitive impairment should be reas-
sessed frequently.

Delirium is characterized by a dis-
turbance of consciousness, usually fluc-
tuating, and a change in cognition de-
veloping over a short period of time.?
Delirium should be distinguished from
dementia, although the 2 can coexist.
Delirious patients typically have diffi-
culty sustaining attention along with
memory disturbance.

Normally aging individuals experi-
ence cognitive changes. These prob-
lems include decreases in the speed of
processing of information, lessened
spontaneous recall, and small de-
creases in executive skills.?**” Nonver-
bal information is more affected by this
decline than verbal information and re-
call of information is more affected than
recognition of information. Older adults
with normal cognition are able to learn
new information, but acquisition speed
is slower than that of younger adults.
Starting around midlife, the ability to
learn new information and recall it af-
ter a delay declines by approximately
10% per decade. This ability, the re-
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tention of newly learned but not well-
learned information, is tested by such
tasks as learning lists of words. Defi-
cits are exposed by free recall tasks
without category prompts. Normally
aging older adults are able to retain well-
learned information nearly as well as
younger adults.

Who Gets Dementia?

In adult primary care practices, preva-
lence rates of dementia are 6% to 16%
among patients aged 65 years and
older.®?® The strongest risk factor for
dementia is increasing age. The 1%
prevalence of dementia for individuals
aged 60 to 69 years doubles every 5
years to a prevalence of about 39% at
age 90 to 95 years.>* Other consis-
tently identified risk factors include
stroke,* hypertension,’? and apoli-
poprotein E* status, with higher lev-
els of education,* physical activity,”
and moderate alcohol intake*® pro-
posed to be protective. However,
while the risk of developing Alzhei-
mer disease has been linked to the
presence of vascular risk factors (dia-
betes, hypertension, heart disease, and
smoking),’” a community-based
study,*® which collected history and
measured blood pressure, lipoprotein
levels, fibrinogen, cholesterol levels,
C-reactive protein, and hemoglobin
A, levels found that vascular risk fac-
tors explained only 3% of the variance
in the Mini-Mental State Examination
(MMSE) score.

Alzheimer disease accounts for 50% to
80% of the dementing illnesses. Fron-
totemporal dementias (12%-25%),*
dementias with mixed etiologies (10%-
30%)," vascular dementia (10%-20%),*
and Lewy body dementia (5%-10%)*"*
account for the majority of the remain-
ing ones. Some of the different pathologi-
cal etiologies for dementia, such as Alz-
heimer disease, can be definitely diag-
nosed only by examination of brain tissue,
but there are clinical differences between
types of dementia, and specifying the
cause of dementia with as much accuracy
aspossible isimportant for guiding treat-
ment and providing prognostic informa-
tion to the family. Alzheimer disease, de-
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Dementia

a disturbance in executive functioning

tioning

Agnosia

Aphasia

Apraxia

Delirium

Executive Functioning

complex behavior

Mild Cognitive Impairmentt

for dementia

Edition, unless otherwise noted.

Box 1. Defining Dementia and Related Terms*

The development of multiple cognitive deficits that include memory impairment
and at least 1 of the following cognitive disturbances: agnosia, aphasia, apraxia, or

Deficits must be severe enough to cause significant decline in social or occupa-
tional functioning and must represent a decline from previous baseline func-

Failure to recognize or identify objects despite intact sensory function

Deterioration of language function (impairment)

Impaired ability to execute motor activities despite intact motor abilities, sensory
function, and comprehension of the required task

A disturbance of consciousness that is accompanied by a change in cognition that
cannot be better accounted for by a preexisting or evolving dementia.

The ability to think abstractly and to plan, initiate, sequence, monitor, and stop

Presence of a memory complaint, preferably corroborated by an informant, ob-
jective memory impairment, and normal general cognitive function

Activities of daily living should be intact and the patient cannot meet criteria

*All definitions are from the Diagnostic and Statistical Manual of Mental Disorders, Fourth

tFrom the American Academy of Neurology guidelines for mild cognitive impairment.

pending on the severity, tends to involve
rapid forgetting, especially of new mate-
rial ***# Vascular dementia tends to have
amoreabruptonset, to present with more
language difficulties, and to have less rapid
forgetting especially if cues are available
toaid patient recall.* Frontotemporal de-
mentias tend to cause less pronounced
memory difficulties and more marked
problems in planning tasks. Early decline
in interpersonal behavior and difficulty
regulating personal conduct are core
features.*

Clinical history, physical examina-
tion, laboratory data, and diagnostic
imaging all aid in determining the eti-
ology of dementia but not in ruling de-
mentia in or out. Ruling out depres-
sion is also important because de-

pression, even without comorbid de-
mentia, causes cognitive deficits that
may or may not respond to depression
treatment.

Who Provides Information

About the Patient's Memory Loss?
Patients can be evaluated with struc-
tured or semistructured interviews and
with neuropsychological test batter-
ies. However, this approach takes time
and requires both specialized training
and access to the tests.

Family members, spouses, or close
friends (informants) often detect
memory loss before the patient; how-
ever, memory complaints are a fre-
quent concern of older adults. Vari-
ous epidemiological surveys have found
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complaints of memory problems in as
many as 50% of older adults.*° Data
on subjective memory loss reported by
patients are conflicting. Some have
found that subjective memory loss is as-
sociated with an increased risk of cur-
rent or developing dementia,”' ™ while
others have found that subjective
memory complaints do not correlate
with memory problems or may corre-
late better with depressive symp-
toms’*>> or personality traits.”

The cognitive deficits associated with
depression tend to be most pro-
nounced on tasks requiring the most ef-
fort.””° Patients may frequently an-
swer “I don’t know” or have particular
difficulty in tasks requiring the most
sustained attention, such as trail mak-
ing tasks, generating lists of words be-
ginning with or not including a target
letter, or a digit substitution task. Con-
cerns regarding memory, whether ex-
pressed by the patient or an infor-
mant, should trigger an evaluation for
both dementing illnesses and mood
disorders.

Corroborating information from an in-
formant is helpful, and information from
this resource may be as good as many
brief screening instruments for detect-
ing dementia.®® Informants’ reports may
predict the development of dementia in
patients who currently have normal test
results,’>>> but not all informants are
equally helpful. Not surprisingly, it ap-
pears that spouses or others who live with
the patient give the most accurate as-
sessment of cognitive status.®® Unfortu-
nately, many older adults do not have re-
liable and knowledgeable informants,
which makes clinical evaluation even
more important.

Questions to an informant can start
generally as “has he or she had any
problems remembering recent events?”
The answers direct more specific
questions to changes in personality or
behavior, or the performance of daily
activities such as occupational func-
tioning, driving, money management,
dressing, feeding, and toileting. If a cli-
nician has concerns about a patient’s
cognitive status, a formal question-
naire can be completed by the infor-

2394 JAMA, June 6, 2007—Vol 297, No. 21 (Reprinted)

mant. A combination of information
from a reliable informant combined
with cognitive testing is the most valu-
able means of assessing patients with
memory problems.®*%

Increased assessment time and more
complicated scoring schemes are com-
mon drawbacks of such testing.

How Are Cognitive Deficits
Detected?

Diagnosing dementia involves estab-
lishing that a patient has developed the
requisite cognitive deficits. Each com-
ponent in the DSM-IV criteria can be
established with specific tests. Screen-
ing questionnaires can involve mea-
sures of each component or of just one.

Memory impairment can be evalu-
ated by recall tasks such as asking a pa-
tient to remember words and then to
recall those same words without
prompts after a delay. Registration is the
initial recognition and encoding that al-
lows information to be moved to short-
term memory. Tasks that ask a patient
to recognize previously presented words
or to recall words after being given cues
such as a category can also be used to
test memory. Problems are possible in
registering information, storing infor-
mation in short-term memory, retain-
ing information, retrieving informa-
tion, or recognizing information.
Orientation can be tested for knowl-
edge of one’s own name, the date, lo-
cation, and purpose of current activity.

Agnosia refers to an inability to rec-
ognize and name familiar objects when
visual perception is adequate. A pa-
tient may be able to describe an item,
for example its outline and color, but
be unable to place the item in a con-
text or state its use. Patients can be
asked to name common objects or parts
of objects, for example a watch, watch
band, pen, or necktie. Patients with
more advanced dementia can become
unable to recognize even close family
members.

Aphasia refers to a language distur-
bance and generally suggests damage to
the cerebral hemisphere governing lan-
guage.”>** Asking a patient to repeat a
simple phrase can detect a motor apha-

sia manifest by labored nonfluent speech
that is interrupted by word-finding
pauses. For example, a patient with de-
mentia might respond to a question with
“...day...cold....rain” rather than
with complete phrases. Motor aphasia
should be distinguished from dysar-
thria, which is the inability to articulate
clearly, often due to brainstem or pos-
terior fossa lesions. Incorrect word use,
use of nonsense words, or speaking in
rhymes suggests a receptive or sensory
aphasia. In a sensory aphasia, speech can
be in sentences with correct grammar
and emotion but without making sense.

Apraxia refers to the inability to per-
form a motor task despite intact mo-
tor function. Asking a patient to mime
how she/he would comb her/his hair,
brush teeth, or blow out a match are
good clinical tests for apraxia. Pa-
tients with apraxia are often able to du-
plicate an examiner’s demonstration of
an action.

Executive functioning refers to the
ability to think abstractly and to plan
and carry out complex behaviors in-
cluding initiating the steps necessary to
do a task, monitoring progress, and
stopping the task.® There are many tests
of executive functioning including ask-
ing a patient to draw an analog clock,
repeat a pattern, or mimic a series of
hand sequences (slap, fist, cut).?> A
clock-drawing test can take different
forms. A patient can be asked to draw
a clock on a blank piece of paper, copy
a clock drawn by an examiner,” or place
numbers inside a 10-cm circle to re-
semble a clock face. Often the patient
is asked to draw hands so that the time
reads 11:10. There are many different
scoring methods that can be used, in-
cluding a straightforward normal vs ab-
normal determination.®” More com-
plex approaches include a 20-point
checklist,®® a classification of 20 pos-
sible clock-drawing errors,”” and an ap-
proach that divides the clock into quad-
rants and checks the number of digits
per quadrant.”® When untrained rat-
ers were asked to classify clocks as nor-
mal or abnormal, they had high levels
of agreement with experts (>98%) for
patients without dementia and for those
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with moderate and severe dementias.
Agreement was lower (60%) when
rating clocks of patients with mild
dementia.

A close informant can be especially
helpful for assessing executive func-
tion. Informants may report problems
with complex behaviors such as driv-
ing, balancing the checkbook, or shop-
ping for food and cooking. Informants
can also give a time course for changes
in executive functioning.

The diagnosis of mild cognitive im-
pairment is even more difficult than the
diagnosis of dementia. Under the cur-
rent most commonly used definitions,
patients should not have significant im-
pairment in functioning and thus, cog-
nitive deficits must be significant yet
still relatively mild enough to have not
yet interfered with performance of ac-
tivities. Under these circumstances, it
is not surprising that the brief screen-
ers do not have sufficient sensitivity to
detect the disorder.

GOALS OF THIS
SYSTEMATIC REVIEW

We reviewed the performance charac-
teristics for a large number of screen-
ing tests that may be used by general-
ist physicians to detect dementia
before it becomes clinically obvious.
Once cued to the possible diagnosis of
dementia, the physician can complete
a careful examination to make a
definitive diagnosis. Because an incor-
rect diagnosis of dementia could have
negative psychosocial consequences,
it might make sense to value the
specificity of the test more than the
sensitivity. The approach of using a
screening test with the highest posi-
tive likelihood ratio (LR) means that
the physician will be less likely to
mislabel a patient who is aging nor-
mally as one with dementia and, per-
haps, to embark on an expensive and
potentially stressful series of tests for
dementia. Alternatively, failure to
diagnose dementia early means that
interventions and education may be
delayed to a point at which they
become less effective. Thus, some
patients and families would want their

©2007 American Medical Association. All rights reserved.

physician to screen with tests that
have the highest sensitivity. This
approach uses the test with the best
negative LR so that the physician will
be less likely to mislabel a patient
with dementia as experiencing normal
aging. Since screening tests take time,
few generalist physicians would
choose 1 screening instrument for
maximizing sensitivity and a separate
screening instrument for maximizing
specificity.

While choosing the “best” tests is al-
ways desired, the sensitivity, specific-
ity, and LRs cannot be the only mea-
sures for identifying the best test—the
test must be practical. While the MMSE
is widely used, the test form itself is
copyrighted by Psychological Assess-
ment Resources, Inc (http://www3
.parinc.com). The company does not
grant permission to republish the
MMSE in its entirety. The copyright is-
sues concern many clinicians since the
company prohibits unauthorized re-
production.” The MMSE may be ad-
ministered free of charge from memory,
from an original paper,”>” or from a
source authorized by Psychological As-
sessment Resources to reprint the test.
We suspect that most clinicians admin-
ister the MMSE legally from autho-
rized reprints; otherwise there is a
charge for using Psychological Assess-
ment Resources’ score sheets (http:
//[www.minimental.com/). Because of
the recent renewed interest in the copy-
right issues, the MMSE may be a less
practical solution for many clinicians.
We sought to identify not only the tests
with the highest overall accuracy and
least administrative time, but also prac-
tical tests—those that examined more
domains of cognition and dementia, or
screening tests useful in special situa-
tions.

METHODS

Search Strategy

We updated a literature synthesis com-
pleted for the USPSTF by one of the au-
thors (M.B.). This literature review
evaluated studies of dementia screen-
ing instruments published from Janu-
ary 1994 until December 2000, incor-

SCREENING FOR DEMENTIA

porating and updating a previous
USPSTF review covering literature be-
fore 1994. New searches were con-
ducted for January 2000 through April
2006. MEDLINE (including data from
AIDSLINE, BioethicsLine, and Health-
STAR) and psycINFO searches were
conducted by combining the search
terms exp Alzheimer’s disease and exp
dementia with a previously validated
search strategy for identifying diagnos-
tic tests.”* For the search in psyc-
INFO, sensitivity and specificity were
used as key words.

The 1096 MEDLINE and 152 psyc-
INFO citations were reviewed using
the inclusion criteria of “subjects with
age >60 years” and use of an accept-
able criterion standard to diagnose
dementia. Exclusion criteria included
non-English manuscripts (authors did
not have access to translators; how-
ever, English-language manuscripts
regarding studies outside of the
United States were not excluded),
studies conducted in inpatient or
nursing home populations, and stud-
ies solely examining a memory disor-
der clinic population without an
adequately characterized outside con-
trol group. Studies that used diagnos-
tic imaging, laboratory, or physiologi-
cal tests (eg, sense of smell and
cerebrospinal fluid studies) were not
evaluated. Articles that dealt with a
population whose median education
was less than 6 years were eliminated
(n=8) as being not generally relevant
to the average medical setting.

Data Abstraction, Quality Ratings,
and Statistical Methods

For eligible studies, 2 independent re-
viewers abstracted data and assigned a
quality rating based on the published
methods of the USPSTF.” Quality rat-
ings were based primarily on the size
of the sample, the participant selec-
tion, and the use of a credible refer-
ence standard or an accepted means of
establishing cognitive and functional
status, applied blindly and indepen-
dently. The quality ratings were then
compared and a third reviewer adjudi-
cated disagreements.
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Design factors of high-quality stud-
ies included sample size of greater
than 100 participants, the use of a ref-
erence standard regardless of the
screen result, and the independent
interpretation of reference standards
and screening instruments. Factors
that decreased quality ratings, in
addition to the absence of those previ-
ously mentioned, included: (1) the
use of previously diagnosed groups
to evaluate screening instrument per-
formance; and (2) the use of a screen-
ing instrument not actually given in
the proposed form, but rather made
up of questions asked as part of a
longer evaluation and separated out
retrospectively.

To be considered good, a study was
conducted in a community or pri-
mary care setting, used random or
consecutive sampling, and the intact
instrument was administered in an
independent and blinded fashion.
Fair studies did not meet at least 1 of
these criteria but had no critical flaw
considered to invalidate results. Poor
studies had a flaw thought possibly
to invalidate the results, such as cri-
terion evaluations being adminis-
tered only to individuals with posi-
tive screening results.

Descriptive data were abstracted
from articles including the population
studied, screening instruments used,
and the presence of selection or verifi-
cation bias. Selection bias was intro-
duced when the population studied
was not representative of the popula-
tion of interest.” Verification bias™®"
was introduced when the screening
test results were used to determine
which patients would undergo a full
evaluation. Data necessary to con-
struct 2 X 2 tables were abstracted and
sensitivity, specificity, and LRs were
calculated. Positive LRs are the ratio
of the likelihood of a positive test
result in an individual with the condi-
tion to the likelihood of a positive test
result in an individual without the
condition. If an LR is 2, a positive test
result (in this case, a positive score on
a dementia screen) is twice as likely to
occur in an individual with dementia

2396 JAMA, June 6, 2007—Vol 297, No. 21 (Reprinted)

as opposed to in an individual with-
out dementia. A negative LR of 0.2
means that a negative screening result
is one fifth as likely to occur in an
individual with dementia as opposed
to an individual without dementia.
Because the study designs differed
substantially on important design ele-
ments (such as the threshold for a
positive screening result), a meta-
analysis was not conducted; instead,
we report the median and range for
LRs.

RESULTS
Previous Literature Synthesis

The 1996 USPSTF literature review’®
identified 4 screening instruments
that were considered generally
equivalent. The familiar MMSE tests
multiple domains of cognition. The
Short Test of Mental Status is an
8-item scale that tests abstraction and
remote over-learned memory (such as
birthday or the number of weeks in a
year) in addition to the domains
tested with the MMSE. The patient is
asked to draw a cube and a clock face.
Four items are used for immediate
and delayed recall. The Blessed Infor-
mation Memory Concentration Test is
a 26-item screening instrument exam-
ining orientation, attention, recall,
and remote memory. The Blessed Ori-
entation Memory Concentration Test
comprises 6 items from the Blessed
Information Memory Concentration
Test testing orientation, recall, and
attention. The Functional Activities
Questionnaire, a 10-item question-
naire to be completed by informants,
was noted as particularly useful in the
initial evaluation of functional impair-
ment. Some items include a rating of
the patient’s ability to assemble
tax records or balance a checkbook.
The 2003 USPSTF" update found
relevant new data only for the MMSE;
no other instruments had studies of
sufficient validity to evaluate their
performance in a primary care popu-
lation. For the MMSE, thresholds
for a positive test varied widely from
16 to 25. The median LR for a positive
MMSE was 9.5 (range, 2-23); the

median LR for a negative MMSE was
0.18 (range, 0.08-0.34)."%7° The
MMSE takes 7 to 10 minutes to
administer. In the next section, we
review the current evidence on the
MMSE and newer screening instru-
ments with data published since the
second USPSTF review.

Study Quality of
Newly Identified Studies

Twenty-nine studies met inclusion cri-
teria and rated 25 different screening
instruments as either good (n=3) or fair
(n=26; TABLE 1). Some studies evalu-
ated several different instruments so in-
formation could be examined for 42
unique instrument/study combina-
tions. Of the 25 instruments, 18 were
completed by patients only; 3 were
completed by informants (the Demen-
tia Questionnaire, the AD8, and the In-
formant Questionnaire for Cognitive
Decline in the Elderly), and 4 used in-
formation from both patients and in-
formants (the Psychogeriatric Assess-
ment Scales, General Practitioner
Assessment of Cognition, a simple ques-
tion to informants and patients about
subjective complaints, and the Com-
munity Screening Interview for De-
mentia).

Studies were not usually designed
with the primary goal of evaluating the
performance of the screening instru-
ments. Thus, methodological prob-
lems were common. Five large studies
performed criterion standard examina-
tions on fewer than 50% of study par-
ticipants.**9*+96102103 Iny these studies,
all participants who performed poorly
on the screening instruments were
offered criterion standard evaluations
along with a proportion of individuals
who scored better; results were not
adjusted for verification bias. Eight
selected studies were facilitated with
patients who were previously diag-
nosed with dementia plus controls
with normal screening results, which
introduced potential spectrum bias.*
In 8 studies, the screening instru-
ment was not given independently

*References 55, 80, 82, 83, 86, 93, 100, 101.
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Table 1. Dementia Screening Performance*

Sample, Setting,

Positive Screen

Positive
Likelihood Ratio

(95% Confidence

Negative

Likelihood Ratio
(95% Confidence

Source Country Instrument Cut Pointt Interval) Interval)
Standard instrumentt
Frank and Byrne,®° Consecutive, specialty, MMSE 25 13 (3.5-51.0) 0.12 (0.04-0.35)
2000 Australia
Rait et al,®' 2000 Convenience, mixed, MMSE 25 3.8 (2.2-6.4) 0.21 (0.03-1.3)
Great Britain
Hogervorst et al,® Convenience, specialty, MMSE 24 47 (12.0-190.0) 0.17 (0.11-0.27)
2002 Great Britain
Kirby et al,® 2001 Convenience, primary MMSE 23 7.1(5.5-9.2) 0.14 (0.06-0.32)
care, Ireland
Brodaty et al,® Consecutive, primary MMSE 24 3.4 (2.6-4.4) 0.26 (0.17-0.76)
2002 care, Australia
Heinik et al,*® 2003 Consecutive, specialty, MMSE 23 5(2.3-11.0) 0.06 (0.02-0.16)
Israel
Kuslansky et al,®® Mixed, mixed, MMSE 24 3.9(3-5.2) 0.37 (0.26-0.53)
2004 United States
Borson et al,#” 2003  Convenience, community, ~ MMSE 24 11.8 (8.9-16.0) 0.31 (0.22-0.44)
United States
Cullen et al,?® 2005 Aged >65 years, primary MMSE 24 7.0 (5.8-8.4) 0.10(0.04-0.27)
care, Great Britain
De Lepeleire et al,®®  Convenience, community, ~MMSE 24 5.65 (3.1-10.0) 0.25(0.1-0.6)
2005 the Netherlands
Mackinnon and Convenience, community,  MMSE plus Informant MMSE 26 or Informant 4.2 (3.5-5.0) 0.11 (0.04-0.39)
Mulligan, Australia Questionnaire for Questionnaire for
2003§ Cognitive Decline in Cognitive Decline in
the Elderly the Elderly >3.6
Brief instruments
Kuslansky et al,*® Mixed, community, Memory Impairment 4 33 (156.0-72.0) 0.08 (0.02-0.3)
2002 United States Screen
Rait et al,®' 2000 Convenience, mixed, Abbreviated Mental Test 6 12 (4.3-33.0) 0.35(0.11-1.1)
Great Britain
Brodaty et al,®* Consecutive, primary Abbreviated Mental Test 7 6 (3.4-11.0) 0.63 (0.52-0.76)
2002 care, Australia
Storey et al,®" 2001 Consecutive, specialty, Clock drawing Different methods tested 1.2-3.1| 0.13-0.71|
Australia
Kirby et al,# 2001 Convenience, primary Clock drawing 5 (Sunderland Method) 4 (3.1-5.1) 0.3(0.17-0.52)
care, Ireland
Heinik et al,® 2003 Consecutive, specialty, Clock drawing 11 (Friedman Method) 7.8 (2.5-22.0) 0.17 (0.1-0.29)
Israel
Solomon et al,* Consecutive, primary 7-Minute Screen Logistic regression 47 (3-730) 0.09 (0.01-0.59)
2000 care, United States
Robert et al,% 2003  Convenience, mixed, Short Cognitive Evaluation  Logjistic regression 6.3 (3.6-11.0) 0.07 (0.02-0.21)
France Battery equation 0.356
Brodaty et al,® Consecutive, specialty, General Practitioner 10 4.8 (3.5-6.6) 0.22 (0.14-0.41)
2002 Australia Assessment of
Cognition
Kuslansky et al,* Mixed, community, 3-Word Recall 0 4.3 (2.8-6.6) 0.42 (0.24-0.69)
2002 United States
Carr et al,% 2000 Convenience, community,  Subjective complaints Positive response Informant Informant
United States 6.5 (4.4-9.6), 0.1 (0.07-0.14),
Patient Patient
1.8(1.5-2.2) 0.36 (0.28-0.47)
Callahan et al,'® Convenience, mixed, 6-Item Screener =3 Errors 7.3(6.1-10.0) 0.15(0.04-0.14)
20029 United States
Borson et al,®” Convenience, community, ~ Mini-Cog 2 13.0(9.9-17.0) 0.25(0.17-0.37)
20039 United States
Belle et al,'® 20009  Random, community, Short and Sweet MMSE 26 11 (8.9-13.0) 0.06 (0.02-0.16)

United States

Screening Instrument

Verbal fluency <23

Temporal orientation >2
(errors increase points
indicating dementia)

Mendiondo et al,"®
20039

Convenience, specialty,
United States

Brief Alzheimer Screen

26

25.0(17.0-35.0)

0.02 (0.01-0.04)

©2007 American Medical Association. All rights reserved.
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Table 1. Dementia Screening Performance™® (cont)

Positive Negative
Likelihood Ratio  Likelihood Ratio
(95% Confidence (95% Confidence

Sample, Setting, Positive Screen

Source Country Instrument Cut Pointt Interval) Interval)
More comprehensive instruments
Hall et al,* 2000 Random, community, Community Screening Formula with United States United States
United States Interview for Dementia site-dependent 3.1(2.4-4.0), 0.15 (0.07-0.35),
and Canada coefficient Canada Canada
10.7 (6.7-17.0) 0.08 (0.01-0.53)
Heinik et al,®> 2003 Consecutive, specialty,  Cambridge Cognitive 80 13 (3.4-49.0) 0.01 (0.0-0.16)
Israel Examination
Lolk et al,® 2000 Random, community, Cambridge Cognitive Formula used 3.7 (2.3-6.0) 0.25 (0.11-0.56)
Denmark Examination
Khachaturian et al,%® 2000 Random, community, Community Screening 86 3.1(2.8-3.5) 0.04 (0.01-0.12)
United States Interview for Dementia
Hayden 2003 Random, community, Modified Mini-Mental 82 9.2 (6.7-12.0) 0.10 (0.04-0.53)
United States State Examination
Bland and Newman,®” 2001 Random, community, Modified Mini-Mental 7 8.6 (7.0-11.0) 0.14 (0.07-0.3)

Canada

State Examination

Hayden, 2003 Random, community, Modified Mini-Mental Modified Mini-Mental 17 (11.0-27.0) 0.17 (0.09-0.33)

United States State Examination State Examination 83
plus Dementia if aged >80 years, 86
Questionnaire if aged <80 years
Dementia Questionnaire 2
Instruments for special situations
Lipton et al,%® 2003 Mixed, mixed, Memory Impairment 4 11 (6.9-18.0) 0.24 (0.12-0.49)
United States Screen-Telephone
Version
Lipton et al,*®® 2003 Mixed, mixed, Telephone Interview for 28 5.3 (38.7-7.7) 0.30 (0.16-0.57)
United States Cognitive Status
Swearer,* 2002 Mixed, mixed, Cognitive Assessment 33 17.0 (4.2-66.0) 0.13(0.02-0.81)
United States Screening Test

Hogervorst et al,®? 2002 Convenience, specialty, Hopkins Verbal

Great Britain Learning Test

Memory score 24
Total recall 14

48 (12.0-190) 0.16 (0.1-0.26)
49 (13.0-200.0)  0.14 (0.08-0.24)

Frank and Byrne,®® 2000 Consecutive, specialty, Hopkins Verbal 18 4.8 (2.3-9.9) 0.05 (0.01-0.34)
Australia Learning Test
Kuslansky et al,®® 2004 Mixed, mixed, Hopkins Verbal 15 4.9(3.8-6.4) 0.21 (0.13-0.35)
United States Learning Test
Nasreddine et al,'® 2005 Convenience, mixed, Montreal Cognitive 25 7.7 (4.4-12.7) 0.01 (0.0-0.61)
United States Assessment
Galvin et al,’°" 2005 Convenience, AD8 >2 5.6 (3.6-8.9) 0.23 (0