
Cop
yrig

ht©

Not
for S

ale o
r Co

mm
erci

al D
istri

buti
on

Una
utho

rise
d us

e pr
ohib

ited
. Au

thor
ised

user
s ca

n do
wnlo

ad,

disp
lay,

view
and

prin
t a s

ingle
cop

y for
pers

ona
l use

119

Review

The Canadian Journal of Diagnosis / November/December 2009

Dementia:
Diagnosis and Screening Tools

By the year 2015, the first time in recorded
history, those > 65-years-old will outnum-

ber those < 18-years-old in Canada.1 Given that
advancing age is the single greatest risk factor
for dementia, the incidence is expected to rise
both from neurodegenerative processes and
vascular compromise.2 Already, more than one
in five Canadians have someone with dementia
in their family.3

Even with advancing age, routine screening
of asymptomatic patients is not recommend-
ed.4,5 However, when cognitive impairment is
suspected based on direct observation, patient
report, or concerns raised by family members, it
is recommended that clinicians assess cognitive
function.

According to several large surveys,4 demen-
tia is often missed, particularly early, both by
families and physicians. Fifty to sixty-six per
cent of patients who were diagnosed with
dementia had no prior documentation of it with
their FPs.6 The limited time primary care clini-
cians often have with their patients highlights
the importance of having an approach and tools
that can specifically and efficiently identify
patients at risk.

Clinically it is usually meaningful when the
family is concerned but the patient is not. A
helpful indicator is the “head-turning sign”

where a patient turns to the accompanying fam-
ily member for the answers to questions they
should know. If this sign is positive, three
important questions should follow directed to a
reliable family member:
• “Is there a memory problem?”
• “Is it getting worse?”
• “Has it caused a decline in usual activities,

hobbies or paying bills?”
Yes to all three in an elderly person is dementia
or delirium until proven otherwise.

T. Lau, MD, FRCPC, MSc

Presented at the University of Ottawa’s 56th Annual Refresher Course for Family Physicians,
Ottawa 2007.
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Margaret’s case
Margaret is a 67-year-old widow whom you have
followed in your family medicine practice. She has
missed 2 previous appointments in the last month.
She is accompanied by her daughter who tells you
that she is having problems with her judgment
(e.g., falling for scams, buying inappropriate gifts,
etc.). She also has stopped doing things she used
to enjoy doing and is having trouble learning how
to use new appliances, like her new microwave.
Over the last few years she has been having more
difficulty handling complicated financial affairs
(e.g., balancing checkbook, income taxes, paying
bills). Her daughter also reports daily problems with
her thinking and memory, repeatedly asking the
same questions. When you see her, you note that
she has forgotten the date and cannot remember
the year. She looks otherwise well with a normal
physical exam.



The Canadian Journal of Diagnosis / November/December 2009120

Review

The above case is highly suggestive of
dementia and has the eight positive elements of
a screen for dementia, the brief informant inter-
view, theAlzheimer’s Disease (AD8). Endorsing
two or more of the items of the AD8 suggests
Alzheimer’s disease with a sensitivity > 84%
and specificity > 80%.7

The use of screening tools such as the stan-
dardized Mini-Mental State Exam (MMSE)8

and the Clock Drawing Test (CDT)9 remain the
universally accepted standard of care to detect
global cognitive disturbance. Cognitive impair-
ment should be presumed reversible until ruled
out otherwise. To this end, office ready screen-
ing tools are available for delirium and depres-
sion.10-13 We will explore further some useful
screening tools for dementia.

MMSE

The MMSE, first described by Marshall
Folstein in 1975,8 is a short, practical tool that
is easy to administer (five to 10 minutes) and
provides for a global assessment of several cog-
nitive domains including:
• orientation to time and place,
• registration of three words,
• attention and calculation (positioned as

interloper activity),
• recall of three words,
• language and
• visual construction.
Dr. Folstein, who was a Psychiatry Resident
when developing the tool, suggested ≤ 23 as a
positive screening test result for those with at
least eight years of education. Borderline scores
(24 to 26), however, should prompt considera-
tion of further testing. Some clinicians suggest
a staging based on the Folstein 20 to 30 mild, 10

to 20 moderate and zero to 10 severe. On aver-
age, there is a two to five point drop per year in
the MMSE.14 However, low education, poor lit-
eracy skills, a lack of control for volition, no
measure for time of completion, cultural (lan-
guage) and hearing and visual impairments are
but some of the limitations of this test. It is not
always sensitive in picking up impairments in
Mild Cognitive Impairment (MCI) or early
dementia and should never be considered as a
means of making a diagnosis nor a sole test of
cognitive status, but should be embedded in a
general assessment that includes client and
caregiver reports of function (instrumental
activities of daily living/activities of daily liv-
ing), behaviour and mood. In addition to being
a screening tool, the MMSE can also be helpful
to follow progression over time and for measur-
ing the effect of cognitive enhancers during the
mild to moderate stage of the illness.

Since the publication of the MMSE, research
has suggested that patients with “cortical”
dementias like AD display differential impair-
ment on tests of memory and language, where-
as patients with “subcortical dementia,” such as
vascular or mixed dementia, have greater
impairment on tests of executive control and
visual motor construction associated with
microvascular disease and periventricular white
matter changes.15,16

More than one in five
Canadians have

someone with dementia
in their family.
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In patients with a dementia, examine the distri-
bution of errors. Greater problems on the orienta-
tion vs. the executive control (i.e., subtracting
serial 7s or spelling “WORLD” backwards) test
items is more suggestive of AD. By way of con-
trast, an opposite profile (i.e., greater problems on
executive/motor test items vs. orientation test items
and benefits with cued recall) suggests the pres-
ence of problems with working memory, retrieval
deficits and dysexecutive syndrome17 more char-
acteristic of subcortical vascular dementia. Some

have even argued that something as simple as the
year given in orientation questions is predictive of
the type of dementia given that Alzheimer’s has a
greater degree of temporal dissociation.

Montreal Cognitive Assessment
(MoCA)

When the MMSE is high (e.g., ≥ 26), but other
presenting clinical data is suggestive of cogni-
tive loss, it is appropriate to consider the use of
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Clinical Diagnosis and Overlapping Pathologies

Stepwise decline,
lateralizing cognitive
or physical findings,
gait changes,
imaging suggestive
of CVA(s) and/or
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disease, frontal/
subcortical deficits,
executive dysfunction

Gradual but
progressive
memory loss,
encoding deficits,
poor cued recall,
fluent aphasia
“empty speech,”
normal P/E and
looks “well”

Fluctuations,
hallucinations,
parkinsonism,
neuroleptic
sensitivity, REM
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unexplained
falls/syncope,
frontal/visualspatial
deficits

Earlier but gradual
onset and progression,
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change, orbital frontal
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history, may have
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relative memory sparing

Figure 1. Clinical diagnosis and screening tools. Depression and delirium screens include the GDS and the CAM. The MoCA can be helpful to identify
mild cognitive impairment and early dementia. The Folstein (MMSE) and CDT are the screening tests described in this review. The AD8 informant
interview can be helpful in Alzheimer’s disease.

CAM: Confusion Assessment Method MMSE: Mini-Mental State Exam P/E: Physical exam
GDS: Geriatric Depression Rating Scale CDT: Clock Drawing Test REM: Rapid eye movement
MoCA: Montreal Cognitive Assessment AD8: The Alzheimer’s Disease 8 d/o: Disorder
MCI/CIND:Mild Cognitive Impairment/Cognitive Impairment Not Dementia CVA: Cerebrovascular accident



an alternate tool to assist in further multi-
domain assessment. A standardized, validated
screening tool that meets these requirements is
the MoCA which has a sensitivity of 90% for
picking up MCI and 100% for mild AD. In
comparison, the MMSE ≥ 26 has a diagnostic
sensitivity of 18% for MCI and 78% for mild
AD in the same study.18

It is fully available for clinical use for front
line physicians in the public domain at: http://
www.mocatest.org/.19 It consists of a 10-minute,
30-point test that has, in comparison with the
MMSE, several additional tests of frontal func-
tion including tests of working memory and men-
tal control like the digit span, controlled oral
word association, phonemic word list generation,
as well as a Trails B and an embedded, but small,
CDT.What is unclear at this stage, however, is the
clinical utility and impact of identifying more
patients with MCI, that is, patients who are func-
tioning well otherwise and for which we do not
have an effective treatment and may never go on
to develop dementia.

CDT

There are many variations but little consensus in
how the CDT is administered and scored.
Nonetheless, the CDT remains a useful and effi-
cient means of screening for cognitive dysfunc-
tion. A commonly used version consists of two
conditions:
• clock drawing to command and
• clock drawing to copy.20

In the first, the patients are asked to draw the
face of a clock, put in all the numbers and set the
hands to read 10 after 11. In the second, imme-
diately following, the patient is asked to copy
the model of a clock that reads 10 after 11.

The strength and weakness of the CDT lies in
the number of cognitive, motor and perceptual
functions required simultaneously for successful
completion. This makes the test sensitive but not
specific. While the grossly abnormal clock has
immediate clinical implications, the importance of
minor errors remains unclear. Shulman, an expert
on the CDT, suggests that serial clock drawing can
be used to follow a progressive dementing process,
or recovery from a delirium.9The placement of the
arms is the most abstract feature of clock drawing
(susceptible to frontal pull and stimulus-bound
response) and therefore is useful in early dement-
ing processes. The fourth quadrant is usually
where most of the errors are seen.

In summary, patients identified by family mem-
ber concern or your own clinical suspicion should
be given screening tools which may then prompt
the search for additional information from history
and caregiver/family collateral to establish the
diagnosis using the criteria specific for each
dementia. Figure 1 is a summary of this review.An
excellent resource for further reading is the
Canadian Consensus Guidelines in Dementia.5

For references, please contact dd iiaaggnnoossiiss@@ssttaa..ccaa
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Take-home message
• The family may be concerned but the patient

often is not
• “Head-turning” is a sign suggestive of 

memory impairment
• Patients who look unwell may be less likely

to have Alzheimer’s disease 
• A “dramatic presentation” of illness does not

mean an abrupt onset
• The diagnosis of dementia remains a clinical

one with criteria specific for each type of
dementia 

Dr. Lau is an Assistant Professor, Faculty of
Medicine, Department of Psychiatry, University of
Ottawa; Director of Undergraduate Education,
Department of Psychiatry, Faculty of Medicine,
University of Ottawa, Ottawa, Ontario.


