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Dementia Screening in Light of the Diversity of the

Condition
C. Thomas Gualtieri, MD

Dementia is a general term, not a specific diagnosis. There are many
different causes of dementia, and the different etiologies are asso-
ciated with different neuropsychological profiles. This complicates
the problem of dementia screening. Detection of dementing condi-
tions at the earliest possible stage requires batteries of tests, rather
than a single test. The cognitive domains that must be addressed
include the following: visual and verbal memory, sustained attention
and complex attention, working memory, processing speed, reaction

time, psychomotor speed and executive function.

n my previous contribution to JIM,' I ad-

dressed the issue of dementia screening
using computerized tests. Computerized
neurocognitive testing is not a new technol-
ogy. It has been used for many years in
aerospace and military medicine, occupa-
tional and sports medicine, and pharmaceu-
tical research. But its application to clinical
diagnosis in the general physician’s office is
altogether new. It is driven by an abiding
new concern over dementia in general and
Alzheimer’s disease in particular. Also, it is
driven by the availability of new treatments
for dementia. At this point, they are no
more than symptomatic treatments, but
commercially available treatments and new
compounds currently under development
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hold promise of ““disease-modifying” ef-
fects.>®

It is well established that the preclinical
phase of dementia usually precedes clinical
diagnosis by many years.® If not to prevent
dementia, early detection of dementing con-
ditions during the preclinical phase can at
least slow its course or mitigate disability.
The possibility of disease-modifying treat-
ment makes the issue of early detection cru-
cially important.

In the last paper, we argued that conven-
tional tools for dementia screening, like brief
office-based tests, telephone interviews or de-
mentia rating scales are gross measures and
inadequate to today’s clinical requirements.
They only detect dementia when the symp-
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Table 1. A Neurocognitive Key to the Dementias

Cortical Dementia (amnesia, aphasia, agnosia and apraxia)
Alzheimer’s disease: early deficits in recent or episodic memory, either verbal or visuo-spatial; in complex atten-

tion; and speed of cognitive processing.

Fronto-temporal dementia: early deficits in executive control functions.

Subcortical Dementias (low arousal, deficits in vigilance, complex problem solving and psychomotor speed)

Lewy body dementia: attention, reaction time, working memory and visuo-perceptual ability.
Huntingon’'s disease: memory, cognitive flexibility, abstraction, manual dexterity, attention, and concentration.

Wilson's disease: perceptual-motor speed

Multiple sclerosis: episodic memory, working memory

Vascular Dementia (one of the subcortical dementias)

Tests of attention, memory and psychomotor speed are associated with cardiovascular risk factors like hyperten-
sion and diabetes, and represent early manifestations of cerebral vasculopathy.

toms are overt, and the disease is well estab-
lished. They are virtually obsolete now that
reliable and sensitive computerized screening
batteries are available.

We also addressed the sometimes confus-
ing issues of “benign senescence,”” or normal
age-related memory decline, and ““mild cog-
nitive impairment” (MCI), a general term that
has been pre-empted by dementia investiga-
tors. MCI is a diagnosis for patients with
more cognitive impairment than should nor-
mally occur with aging but without any sig-
nificant associated disability. Many, but not
all, patients with MCI ultimately “convert” to
a state of dementia. The rate of conversion is
about 10%-15% per year.”

Office-based dementia screening tests, like
the Mini-mental State Exam, and telephone-
based interviews, like the Minnesota Cogni-
tive Acuity Test, have limited sensitivity for
detecting the mild cognitive dysfunction that
characterizes MCI. Additionally, they have
not been standardized in enough elderly peo-
ple to differentiate reliably between benign
senescence and MCL

The third problem is one that we shall ad-
dress in this paper: that dementia is not a
unitary construct, but a general term, like
“anemia” or “arthritis.” Even if we focus on
the so-called ““irreversible’” dementias, ie, de-
mentias caused by neurological deterioration,
rather than nutritional or metabolic abnor-
malities, there are many different causes.
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And, the different kinds of dementia have dif-
ferent neuropsychological profiles.

The diversity of both the dementias (Table
1) and their neuropsychological symptoms
mean that a battery of neurocognitive tests
are necessary for screening purposes. Differ-
ent forms of dementia may present in differ-
ent ways.

ALZHEIMER’S DISEASE

It has long been believed that the most
common early deficit in patients with Al-
zheimer’s disease (AD) is in recent or episod-
ic memory (ie, memory for personal experi-
ence in one’s recent past). Examples are re-
membering what you had for breakfast, what
you went to the grocery store to buy, or how
to find your way back to the hotel after you
go for a downtown stroll. The memory deficit
may be verbal (the grocery list) or visuospa-
tial (the way back to the hotel).

Selective impairment of episodic memory
is not only the first sign of AD, it is a pre-
clinical marker for AD, as well. There is con-
vergent data to this effect from studies of
people who are genetically predisposed, lon-
gitudinal studies of patients with MCI, and
epidemiological studies of incident AD cas-
es.>®? Presymptomatic memory deficits are
most readily apparent in tests of learning
new material, both verbal and visuospatial.
There is relative sparing of immediate mem-
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ory such as working memory (eg, digit span),
but the rate of forgetting is rapid within the
tirst several minutes after exposure to a ver-
bal or figural stimulus.’® In one study, pa-
tients who later developed AD showed pre-
symptomatic deficits on a computerized test
of verbal memory (Paired Associate Learn-
ing)."

Memory impairment is not the only early
sign of AD, however. Attention is also affect-
ed in the early stages. Measures of complex
attention (eg, divided attention, selective at-
tention, set-shifting, response selection) are
particularly sensitive while measures of sus-
tained attention (eg, vigilance, continuous
performance) are relatively preserved.!?

Complex attention is a component of ex-
ecutive control function, and frontal control
tests, such as Trails, the Stroop test, Halstead
Categories and the Wisconsin Card Sort are
among the “most sensitive and useful”” indi-
cators of early AD.’>*'7 Frontal-temporal de-
mentia, a familial condition caused by a mu-
tation on chromosome 17, is typified by fron-
tal executive dysfunction but not memory def-
icit. Executive control deficits were apparent
in some of the youngest mutation carriers,
who were evaluated many decades prior to
the expected onset of dementia.'s

Cognitive slowing is another early sign of
AD."7 Even before ““slowing” is subjectively
apparent to the patient or the patient’s family,
it can be demonstrated in the latency of
evoked potentials or in psychological tests
that measure reaction times, especially choice
or complex reaction times.!**?-3 (Slowed re-
action times and delayed EP latencies can be
demonstrated in HIV-infected individuals
long before there is clinical evidence of cere-
bral deterioration.)***¢ To measure cognitive
slowing in these paradigms, however, it is
necessary to generate millisecond accuracy,
which is not attainable in a paper-and-pencil
test or even in a “formal” battery of neuro-
psychological tests.

Therefore, AD even in its earliest stages is
not just a disease of memory. Long before
clinical signs are apparent and even before a
skilled neurologist or neuropsychologist can
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Table 2. A Neuropsychological Test Battery for AD
Screening

Episodic Memory

e Verbal memory (ie, list learning)

® Visual memory (geometric figures)

® Prose memory (sentences, stories)
Complex attention (eg, shifting attention test)
Executive function (eg, Stroop, categories, multitasking)
Processing speed, reaction time

detect the condition, there are signs of cog-
nitive weakness in various cognitive areas.
Supportive evidence continues to accrue, for
example, from PET studies of people with a
genetic predisposition, who show evidence of
reduced glucose metabolism in the temporal
lobes,”” and from longitudinal studies, like
the “Nun Study.””*® The earliest “detectable
cognitive deficits”” are not only tests of verbal
and visual memory but also measures of
complex attention, executive control, and re-
action time/information processing speed.
Table 2 summarizes a representative neuro-
psychological test battery for AD screening.
Episodic memory is the ability to remem-
ber recent events, for example a list of words,
a series of geometric figures, or the factual
elements of a story. A test for immediate ep-
isodic memory may have you recall as many
items as you can as soon as the list is pre-
sented and a delayed episodic memory test
would have you recall the items after a delay
of 5-30 minutes, depending on the test.
Complex attention is the ability to pay at-
tention to a complicated series of stimuli,
and/or rules, at the same time. For example,
press the left shift key if the two figures on
the screen are the same color, press the right
shift key if the two figures are the same
shape, and press the space bar if the two fig-
ures are the same color and shape.
Executive functions are elements of frontal
lobe function: the ability to do two things at
once (multitasking), the ability to suppress or
inhibit a normal response and to activate an
unfamiliar response quickly and efficiently
(the Stroop test), or the ability to deduce sim-
ilarities from a series of abstract figures (Cat-
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egories test). Other executive functions are
planning, organization and abstract problem
solving.

Reaction time is how fast the mind can re-
spond to a simple stimulus (eg, press the
space bar as soon as you see a shape appear
on the screen). Processing speed or complex
reaction time is how fast the mind can re-
spond to a complex stimulus (eg, press the
space bar if the sentence you see on the
screen is true). For each of these psychological
functions, there are numerous tests in the lit-
erature; some tests can address more than
one function. For example, the Stroop test is
a test of complex attention, executive function
and information processing speed.

SUBCORTICAL DEMENTIAS

AD and frontotemporal dementia are cor-
tical dementias. In contrast, the diseases con-
sidered in this section are considered to be
subcortical dementias. The primary patholo-
gy is in the basal ganglia or subcortical white
matter. Examples are dementia with Lewy
bodies (DLB), Huntington’s disease (HD),
Parkinson’s disease (PD), Wilson’s disease
(WD), progressive supranuclear palsy, and
vascular dementia (VaD), ie, multi-infarct de-
mentia or leukoaraiosis. Cortical dementias
are typified by cortical symptoms, such as
amnesia, aphasia, agnosia and apraxia. Sub-
cortical dementia has different symptoms
such as low arousal, deficits in vigilance,
complex problem solving and psychomotor
speed. The neuropsychological tests that are
most sensitive to subcortical degeneration are
time-dependent tests.*

Subcortical dementias that affect the basal
ganglia are also associated with impairment
in functions that are usually associated with
the prefrontal cortex (attention tests, execu-
tive function tests). This is because the basal
ganglia participate in virtually all of the com-
plex function systems that reside in the fron-
tal lobes, a relationship that is reflective of the
evolution of the frontal lobes, phylogenetical-
ly and developmentally.*

Ultimately, the neurocognitive deficits of

301

Table 3. Neurocognitive Tests for Subcortical

Dementia

Psychomotor Speed: Coding, Finger Tapping Test
Reaction Time Tests

Sustained Attention: Continuous Performance Test
Working Memory: Digit Span, Digit Ordering

patients with cortical and subcortical demen-
tias converge. As cortical disease advances, it
inevitably involves subcortical tissues. As sub-
cortical disease advances, it inevitably com-
promises cortical function. But early in the
course of both disorders, their neurocognitive
profiles are differentiated. A neurocognitive
battery that is sensitive to early manifestations
of cortical dementia should emphasize mem-
ory, selective attention and cognitive flexibili-
ty. A subcortical dementia battery should in-
clude measures of reaction time and infor-
mation processing speed such as motor speed,
working memory, and sustained attention. An
ideal battery for dementia screening should
include the tests summarized in Table 3.

Psychomotor speed is the ability to execute
a complex motor task. The finger-tapping test
is how fast a subject can press the space bar
with the index finger in 10 seconds. Coding
is how fast a subject can match abstract sym-
bols to their matching digits, according to a
pre-set instruction.

Sustained attention, or vigilance, is the abil-
ity to maintain one’s attention, free from dis-
traction, over a long period of time. In the
continuous performance test, one has to press
the space bar when the letter B appears on
the screen, but not for any other letter. The
test can go on for 5-20 minutes and is in-
credibly onerous to do.

Working memory is one’s span of imme-
diate attention. Think of trying to keep a
phone number in one’s mind just long enough
to dial it. In digit span, one has to repeat a
series of digits; most of us can handle seven
digits, which is why phone numbers are sev-
en digits long. It is harder to do if you have
to repeat the numbers backwards. For exam-
ple, the stimulus is 3-5-8-1-7-2 and correct re-
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sponse should be 2-7-1-8-5-3. It is even harder
if you have to repeat the digits in their proper
sequential order (1-2-3-5-7-8), which is called
digit ordering.

Parkinson’s Disease

Parkinson’s disease (PD) is a disease of the
basal ganglia characterized by progressive
motor impairment such as tremor, bradyki-
nesia, mask-like facies, and abnormal gait. PD
is almost always associated with some degree
of cognitive impairment. A substantial num-
ber of PD patients become demented but by
no means all of them.

Two types of dementia can occur in PD pa-
tients. One has the characteristics of a sub-
cortical dementia, and another shares the typ-
ical characteristics of AD. Cognitive domains
that are impaired early in the course of PD
include sustained or shifting attention, mem-
ory, visuospatial ability, sustained attention,
reaction time and processing speed.*4?

Lewy Body Dementia

Another type of dementia is associated
with mild or moderate Parkinsonism, which
is dementia with Lewy bodies (DLB). Lewy
bodies are spherical intraneuronal inclusions
that are present in PD mainly in the substan-
tia nigra. In DLB, they are also found in the
brain stem and the neocortex. The severity of
dementia is correlated with the density of
Lewy bodies.** It is not understood why or
how Lewy bodies are formed, but their ap-
pearance is associated with cellular degener-
ation. They have specific antigenic character-
istics and are stained by anti-ubiquitin and
anti-synuvlein antibodies. Also, mutation of
the synuclein gene has been identified in cas-
es of familial PD.*-

DLB is a fairly common dementing disease,
accounting for 12%-36% of dementia cases. It
is less common than AD but almost as prev-
alent as vascular dementia.®**#® The wide
range of prevalence data probably reflects the
difficulty even dementia specialists have in
distinguishing among DLB, AD and PD de-
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mentia, and the validity of the diagnostic cri-
teria have been questioned.* The overt char-
acteristics of the condition, however, are strik-
ing and belie the contention that it is just one
more neuropathological oddity. They include
marked fluctuations of alertness and cogni-
tive performance, moderate Parkinsonism, vi-
sual hallucinations, unexplained falls and
syncopes, delirium, and adverse (sometimes
severe) reactions when the patients are treat-
ed with conventional neuroleptic drugs.
Mean age of onset is between 60-68 years. In
contrast to AD, males are more commonly af-
flicted.*

The neuropsychological profile of DLB is
only gradually coming into focus, but it
seems to have a subcortical profile. Com-
pared to AD patients, DLB patients are more
likely to have problems with attention, reac-
tion time, working memory and visuopercep-
tual ability.>-52

Huntington’s Disease

Huntington’s disease (HD) is a progressive
hereditary disorder that usually appears late
in life. It is characterized by abnormal move-
ments, usually choreiform, dementia and
psychiatric disturbances. Neuropathological-
ly, the basal ganglia (especially the caudate
nucleus) are the most severely affected struc-
tures. Neurons are also lost in the cerebral
cortex, and at postmortem examination the
brain is shrunken and atrophic.

The first symptoms of HD are typically
choreic movements or behavioral aberrations,
and cognitive decline only becomes obvious
later on.® Sometimes, memory problems are
the first overt symptoms of the disease.*> The
dementia of HD is profound and diffuse (af-
fecting virtually all cognitive functions) and
is compounded by concomitant symptoms of
rigidity, mood instability or psychosis.

A meta-analysis of neuropsychological
studies of HD patients indicated that they are
most deficient on tests of delayed recall, fol-
lowed by performance on measures of mem-
ory acquisition, cognitive flexibility and ab-
straction, manual dexterity, attention/concen-



GUALTIERI—DEMENTIA SCREENING

tration, performance skill, and finally verbal
skill.>* Patients with mild or early HD have
been found to have prominent deficits in
memory,* visuospatial ability® and cognitive
flexibility (eg, Stoop test).”” The pattern is one
of diffuse impairment of frontostriatal func-
tions.

Although overt dementia is a relatively late
symptom of HD, the gradual erosion of in-
tellectual abilities begins long before clinical
signs (ie, choreic movements) become evident.
This has been established by studies of
asymptomatic carriers of the HD gene on
chromosome 4. The identification of excessive
trinucleotide repeats (CAG) is central to the
genetic defect. But even before the HD gene
was identified, it was clear that it did not sim-
ply “turn on” at the time involuntary move-
ments begin to appear. Subtle neurocognitive
impairments can be demonstrated many
years earlier.>®

Neuropsychological deficits in presymp-
tomatic carriers of the HD gene have been
noted in several areas, again consistent with
frontostriatal pathology, which includes the
following:

® Memory® and verbal learning®

® Visuospatial abilities, especially visuospa-
tial memory

® Executive abilities (eg, Wisconsin Card Sort
Test)®

® Attentional set shifting and verbal fluency*

® Attention, learning and planning®

® Information processing speed>

Wilson’s Disease

Wilson’s Disease (WD) is an inborn error of
copper metabolism that is associated with cir-
rhosis of the liver and degenerative changes
in the basal ganglia. Dramatic physical signs
characterize the disease. However, in a sub-
stantial number of WD patients, the first
signs are behavioral or psychiatric in nature.®?

Patients with untreated WD ultimately de-
velop diffuse cognitive impairments, includ-
ing intelligence, memory, perceptual speed,
word fluency, rule finding and mental rota-
tion.®® Overt neurocognitive deficits do not
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usually arise in WD until after neurological
or psychiatric problems are manifest.®> As a
result, patients’ performance on neuropsy-
chological tests is complicated by the co-oc-
currence of motor impairment, which can
compromise the speed and accuracy of re-
sponding.** However, cognitive impairment
is not necessarily correlated with neurologi-
cal signs.®> If one controls for motor impair-
ment, subtle deficits in perceptual speed can
be detected even in patients who are asymp-
tomatic.%

Multiple Sclerosis

Although few multiple sclerosis (MS) pa-
tients are actually demented, cognitive dys-
function occurs in at least half of patients.
General intelligence and language tend to be
preserved in MS, but neurocognitive deficits
are discovered in memory, attention, infor-
mation processing speed, executive functions
and visuospatial perception.®” In MS patients,
the extent of lesions on an MRI is correlated
with deficits in memory, information process-
ing speed, abstract reasoning, naming/verbal
fluency and visuoperceptual organization.®

Patients with mild MS usually perform
well on standard neuropsychological tests,
apart from mildly reduced performance on
tests of long-term memory. It has been sug-
gested, however, that deficits in working
memory are the earliest neurocognitive man-
ifestation of the disorder.”’

VASCULAR DEMENTIA

Vascular dementia (VaD) is the second
most common form of dementia after AD.
The diagnosis is based on evidence of cog-
nitive loss (most often subcortical), vascular
brain lesions demonstrated by imaging, and
exclusion of other forms of dementia such as
AD.”® The term comprises a spectrum of con-
ditions, depending on the magnitude of the
cerebrovascular event(s). In “strategic single-
infarct dementia,” post-stroke dementia and
multi-infarct dementia the pathology is overt,
if not catastrophic, and clinical diagnosis is
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not given to any degree of subtlety. However,
the development of multiple lacunar infarcts
(white matter disease, small vessel disease or
leukoaraiosis) is insidious and not necessarily
associated with mild cerebrovascular events,
like transient ischemic attacks. Lacunar in-
farcts are very small lesions, occupying tissue
nourished by penetrating arteries, 50 pm to
200 pm in diameter in the subcortical nuclei
and convolutional white matter.”

Cerebral small vessel disease is a very com-
mon condition. Its onset is insidious, and
mild cognitive dysfunction may be the first
clue to its presence. Indeed, the diagnosis is
often serendipitous where multiple, small
white matter lesions are identified on an MRI
that is undertaken for some other reason. The
clinical presentation may be pre-syndromal.
For example, a middle-aged patient has a
mild concussion, but complains of persistent,
vague cognitive impairment, and so an MRI
is ordered. White matter lesions are demon-
strated that are not the result of trauma but
of pre-existing small vessel disease. In such
cases, the only overt consequence of small
vessel disease is a reduction in the patient’s
“cerebral reserve.” In this example, it is the
patient’s capacity to recover quickly from a
minor brain insult.*

The risk factors for small vessel disease in
the brain are the risk factors that dispose to
systemic vasculopathy such as aging, hyper-
lipidemia, hypertension, diabetes mellitus,
obesity, cigarette smoking, hyperhomocystei-
nemia and C-reactive protein. In contrast to
AD, which is a primary neurodegenerative
condition, VaD is a secondary condition, the
CNS manifestation of systemic disease. Al-
though VaD is clinically and neuropatholog-
ically distinct from AD, the two conditions
are also related. For example, in AD patients,
the presence of VaD risk factors aggravates
the course of their AD.”> Conversely, in pa-
tients disposed to develop VaD, the presence
of the ApoE4 genotype accelerates the course
of their VaD.” In simple terms, when the ag-
ing brain is assailed from without and with-
in, dementia is more likely to occur and to be
more severe.
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White matter disease is an MRI diagnosis.
The typical finding is white matter lesions
(WML) or lacunes in the basal ganglia, thal-
amus and periventricular regions. They may
also be noted in the frontal lobes.” WMLs are
so common in the MRIs of elderly people that
the film may be read as “normal for age.” A
few such lesions may, indeed, be a correlate
of normal aging, but the number or extent of
WMLs is correlated with cardiovascular risk
factors, cognitive impairment and disabili-
ty.7+7¢ Even healthy, elderly subjects with
WMLs have subtle disturbances in basic at-
tention and selected frontal lobe functions,
including digit span, divided attention (mul-
titasking), sorting (categories) but not IQ,
memory, language, visuospatial ability or in-
formation processing speed.”

One does not need an MRI to suspect the
diagnosis of small vessel disease. A middle-
aged patient with significant cardiovascular
risk factors is likely to have the disorder to
some degree. Fundoscopic examination of the
retinal vessels can indicate vascular patholo-
gy. The retinal arterioles are as vulnerable to
vasculopathy as the arterioles of the brain.

COGNITIVE IMPAIRMENT
ASSOCIATED WITH VaD RISK
FACTORS

Subtle signs of subcortical dementia occur
in patients who are at risk for VaD by virtue
of cardiovascular risk factors. Hypertensive
patients, for example, have significant deficits
in attention and verbal memory, even when
the effects of aging are controlled.” Primary
systemic hypertension is correlated with cog-
nitive impairment in reading, executive func-
tioning, constructional- and memory-recall
but not in memory recognition or language.”
Elevated midlife BP and the resulting increase
in white matter hyper-intensities increase the
risk for MCI in older men to at least the same
degree as the ApoE4 genotype.® Elderly pa-
tients with hypertension, but without demen-
tia or stroke, have deficits in tests of reaction
time, visual and verbal memory, and atten-
tion when compared to matched controls.®!
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Patients with hypertension are also at high
risk to develop severe cognitive impairments
following cardiac surgery.*

In a large multi-center longitudinal inves-
tigation of individuals with cardiovascular
risk factors followed from middle age, hyper-
tension and diabetes mellitus were found to
be positively related with cognitive decline.
The Coding Test was particularly sensitive.®?

The performance of patients with Type-2
diabetes on a battery of neurocognitive tests,
compared to controls, is somewhat complex.
In one study, performance on measures of vi-
sual memory, attention, executive function,
general mental functioning, and information
processing was not impaired, but verbal
memory was. The impairment in verbal
memory was correlated with duration of the
condition but not with indicators of recent
glycemic control (eg, HbAlc).535

Patients with nonrheumatic atrial fibrilla-
tion who were neurologically asymptomatic
were found in one study to have “subclinical
but significant impairment in attention and
memory.” This was possibly caused by minor
ischemic episodes secondary to microembol-
ization or by diffuse hypoxic damage due to
hypoperfusion.®

Hyperhomocysteinemia (Hhcy) is a meta-
bolic disorder associated with both athero-
sclerotic vascular disease and cognitive de-
cline in elderly people.’® Hyperlipidemia is
also correlated with cognitive decline. For ex-
ample, in a Finnish study of 1500 people fol-
lowed from 1972, midlife cholesterol was the
most significant risk factor for the subsequent
development of MCIL*# By the same token,
lowering serum lipids clearly results in re-
duced risk for cerebrovascular events, major
and minor.!? Lipid lowering agents, especially
the statins, are associated with a reduction of
cerebrovascular disease. For some reason,
they seem to be protective against the devel-
opment of AD, as well.5"

DEMENTIA SCREENING

The diagnosis of dementia is not made on
the basis of neuropsychological testing alone.
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Cognitive testing is necessary to make the di-
agnosis, but it is not sufficient. Dementia is a
clinical diagnosis. It is based on history (com-
plaints of disabling cognitive deficits, evi-
dence of progression), physical and neurolog-
ical examination, imaging studies and labo-
ratory tests. An appropriate work-up includ-
ing neurocognitive testing will establish the
diagnosis with confidence.

No such confidence, however, accrues to
dementia subtyping. A definite diagnosis of
Alzheimer’s disease, for example, is only
made at autopsy. Even in cases where there
is strong evidence of a causative agent, the
sub-type diagnosis is uncertain. If a patient
with early dementia has a strong family his-
tory of Alzheimer’s disease, a typical neuro-
psychological profile, and the ApoE4 allele,
then chances are that patient has Alzheimer’s
disease. But he or she may also have a co-
morbid dementia such as vascular dementia.
“Mixed dementia” refers to patients who
have more than one likely cause of their de-
menting condition.

The purpose of describing the different
subtypes of dementia is to illustrate the point
that dementia screening has to take the di-
versity of the condition into consideration.
Screening cannot rely on simply 1, 2 or 3
tests. Rather, it needs to address all of the
cognitive domains that may be affected in the
earliest stages of the disorder. These tests in-
clude:

® Episodic memory, both verbal and visual
memory

Sustained attention

Complex or selective attention

Working memory

Processing speed and/or reaction time
Executive function

Psychomotor speed

To reiterate a point we have made already,
these domains are not covered in the brief,
office-based examinations that are so widely
used by physicians. They can be addressed
by administering a formal neuropsychologi-
cal battery, but that is not really appropriate
for screening purposes. They can be ad-
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dressed more efficiently, and perhaps more
precisely by utilizing one of several new com-
puterized neurocognitive screening batteries,
as discussed in the last issue.
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