
ABSTRACT: Neuropsychological test-

ing is recommended for the assess-

ment and diagnosis of cognitive

impairment and dementia in older

adults. Practice guidelines support

neuropsychological testing in this

population to identify mild cognitive

impairment and to differentiate be -

tween types of dementia. Physicians

have easy access to a number of brief

in-clinic and bedside screening tools.

Of these, the most useful and com-

monly used screening instruments

are the Montreal Cognitive Assess-

ment and the Mini-Mental State Exam.

In BC, more in-depth neuro psycho -

logical assessment can be obtained

at all the larger hospitals in the

Metro Vancouver area and at those

hospitals affiliated with the Univer-

sity of Victoria. 

A n estimated half a million

Canadians are currently suf-

fering from dementia and this

number is expected to double within

the next 15 years.1 Currently, 70 000

patients with dementia are living in

British Columbia.2 As the population

ages, the need for accurate diagnosis

and effective treatment of patients

with dementia will increase.

Neuropsychological assessment

can aid in the diagnosis and manage-

ment of patients with dementia or

other psychiatric and neurological 

disorders.3-6 Neuropsychological as -

sessment is the standardized adminis-

tration of cognitive tests and the in di-

vidualized interpretation of the results

of these tests to form conclusions

about brain-behavior relationships

and brain function.

Neuropsychologists are psycholo-

gists who have usually completed a 

2-year fellowship to obtain further

training in neuroanatomy, neuro -

pathology, and behavioral neurology

following the completion of their doc-

torate in psychology. Neuropsycholo-

gists are trained to interpret the results

obtained from standardized neuropsy-

chological assessment measures in the

context of a patient’s psychiatric and

medical history and to compare that

patient’s performance with others of

similar age and life experience. A typ-

ical neuropsychological evaluation

for a patient with dementia will last 2

or 3 hours, depending on the patient’s

tolerance, and will involve standard-

ized testing of memory, attention, 

processing speed, language, visual-

spatial skills, executive functioning,

and motor skills. By examining the

patient’s pattern of performance on

these tests, neuropsychologists can

help specify both the type of dementia

experienced by the patient and the

prognosis. Neuropsychological test-

ing can help develop individualized

strategies that the patient and care-

givers can use to manage specific

deficits. Repeated neuropsychologi-

cal testing can track the progression of

the dementia and can also assess the

effectiveness of medications or other

rehabilitative strategies. Neuropsy-

chologists practise in many settings,

including departments of neurology

and psychiatry; rehabilitation clinics;

inpatient neurology, psychiatry, med-

ical, and geriatric services; and spe-
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cialized rehabilitation and long-term

care hospitals and facilities. 

Neuropsychological testing has

been recommended by the American

Academy of Neurology since 1996 for

patients who may have experienced 

a traumatic brain injury, a stroke,

Parkinson disease, multiple sclerosis,

a neurotoxic exposure, or dementia.

Guidelines published by the Ameri-

can Academy of Neurology note that

neuropsychological testing “is par-

ticularly valuable in distinguishing

be tween normal aging and mild

dementias.”4

Diagnostic system review
The current DSM-IV-TR diagnostic

criteria for the dementias are widely

recognized to be inadequately specif-

ic when describing both the symptoms

and the course of any given dementia.

Most geriatricians, neurologists, and

geriatric psychiatrists use diagnostic

systems and tools other than those

found in the DSM-IV-TR.7 The manu-

al is currently under revision and the

authors completing the revision are

likely to incorporate a number of these

well-validated tools into the new diag-

nostic system. 

Mild cognitive impairment (MCI),

as described by the Mayo Clinic crite-

ria, is a recently defined condition

characterized by cognitive impair-

ments that are apparent on clinical

exam or formal cognitive testing, but

that are not yet producing a clinically

significant impairment in daily func-

tioning.8,9 Neuropsychological testing

is thus the most common way to diag-

nose MCI. MCI has been shown to be

the strongest predictor for developing

dementia. While the strength of this

relationship varies somewhat based

on setting, patients with MCI seen in

specialized settings convert to demen-

tia within 3 years at a rate of 50%.10

In community settings, both MCI and

dementia are quite common and the

prevalence of these conditions increas-

es significantly as people age.11

Performance on specific types of

neuropsychological tests has been

found to have strong sensitivity and

specificity when predicting which

patients with MCI will go on to devel-

op a dementia. For example, patients

with amnestic MCI who demonstrate

impairments on delayed word-list re -

call tasks, category-based verbal flu-

ency tasks, and processing speed tasks

are at high risk to convert from MCI

to Alzheimer disease.12

The most commonly used diagnos-

tic criteria for diagnosing Alzheimer

disease are those developed by the

National Institute of Neurological 

and Communicative Disorders and

Stroke and the Alzheimer’s Disease

and Re lated Disorders Association

(NINCDS-ADRDA). The NINCDS-

ADRDA cri teria require that impair-

ment be confirmed by neuropsycho-

logical testing.5,6

Although the NINCDS-ADRDA

criteria are commonly used, they are

specific to Alzheimer disease. The

Global Deterioration Scale (GDS) is

another dementia diagnosis and rating

system that is often used to specify the

stage of mild cognitive impairment or

dementia experienced by a given pa -

tient, regardless of cause.13 While neu-

ropsychological testing is not neces-

sary when using the GDS, results from

neuropsychological tests can be incor-

porated into a GDS rating.

In addition to these diagnostic

tools, there are specific diagnostic cri-

teria for frontal-temporal dementias,14

and various proposed diagnostic con-

siderations for vascular dementia,

Lewy body dementia, and dementia

due to Parkinson disease. Many of

these diagnostic schemes incorporate

neuropsychological test data to at least

some degree. 

Patterns of test
performance
Cognitive function peaks in our 20s or

early 30s and then slowly declines

with age, with the greatest changes in

speed of processing, memory, and

attention. These changes progress

across the lifespan with rate of decline

beginning to increase in our 60s.

Therefore, most individuals will expe-

rience a perceivable change in their

cognitive function as they age. 

Normal aging, mild cognitive
impairment, and depression
Cognitive function changes are bother-

someand worrisome for many pa tients,
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who fear that these changes may rep-

resent the start of a dementing illness.

For anxious patients, neuropsycho-

logical testing can very often help

reassure them that the changes they

are experiencing are normal for their

age and that there are no indications 

of impairment or a possible dement-

ing illness. For patients who may have

experienced a stroke or brain injury

that leads to a localized cognitive

impairment, neuropsychological test-

ing can help assure them that the 

cognitive impairment is stable or

improving. 

In cases of MCI, a patient experi-

ences greater cognitive impairment

than would be expected based on age

or other localized factors alone. The

impairment is apparent on neuropsy-

chological testing but is not yet of suf-

ficient severity that the cognitive

deficits are producing impairment in

the patient’s ability to function inde-

pendently. MCI is generally diag-

nosed with a GDS score of 3.13 MCI

can be diagnosed when a patient has

any number of subtle cognitive im -

pairments. The diagnosis of MCI does

not require that the patient demon-

strate a specific impairment in memo-

ry. For example, one patient with MCI

may have difficulties with word-find-

ing and processing speed but intact

memory, and a second patient may

have difficulty with memory alone. In

addition, MCI can arise from any

cause. 

As well as complicating assess-

ment, depressive symptoms are a sig-

nificant risk factor for MCI and de -

mentia. Individuals with depressive

symptoms are significantly more like-

ly to develop MCI than individuals

who do not have mood or anxiety

symptoms.15 While individuals with

vascular disease are also at increased

risk for MCI, the association between

depression and MCI is not a result of

vascular disease.15 It appears that for

many patients, symptoms of depres-

sion or anxiety (or both) develop prior

to MCI. It is unknown whether effec-

tively treating depression in older adults

reduces the risk of MCI or dementia. 

In addition to the possibility that

depression represents an early symp-

tom of MCI or dementia, depression

alone can produce significant impair-

ments in a given patient’s day-to-day

functioning. Individuals who are clin-

ically depressed may become apathet-

ic about basic activities, and may

demonstrate significant functional

impairment. Neuropsychological test-

ing can reliably differentiate between

true MCI or dementia and the func-

tional impairments seen in depression. 

Alzheimer disease and 
vascular dementia
Alzheimer disease is the most com-

mon type of dementia, accounting for

between 50% and 70% of cases.16

Early Alzheimer disease is character-

ized on neuropsychological testing by

initial difficulties with learning and

remembering new information, while

the patient’s long-term memories and

fund of knowledge remain intact. This

finding occurs as a result of bilateral

medial temporal lobe (hippocampal)

damage, which severely impairs the

patient’s ability to learn new informa-

tion. For example, a patient with early

Alzheimer disease may be able to eas-

ily and accurately repeat a brief list of

words right after hearing them, but be

completely unable to recall or even

recognize any of those words after a

delay of a few minutes. As the disease

progresses, patients begin to have dif-

ficulty with language, particularly

problems with anomia and generating

words to category, and then more

global cognitive impairments, includ-

ing impaired executive functioning,

significant language impairment, and

impaired spatial processing. 

Neuropsychological testing can be

used to differentiate between early

Alzheimer disease and early vascu-

lar dementia, as well as to identify

patients who are experiencing both

conditions. In general, patients with

Alzheimer disease perform better on

measures of executive functioning

than patients with vascular dementia.

Patients with vascular dementia per-

form better on measures of verbal

learning and memory than patients

with Alzheimer disease.17 Patients with

Alzheimer disease may have more dif-

ficulty generating words of a category

than patients with vascular dementia,

and patients with vascular dementia

may have more difficulty generating

words to a given letter than patients

with Alzheimer disease.16

When considering the possibility

of a vascular dementia, it is important

to keep in mind that diffuse white 

matter changes seen on CT or MRI 

do not necessarily indicate that the

patient will present with symptoms of

dementia, or that if the patient does

develop symptoms of dementia, that

those symptoms will reflect a vascular

pattern. 

Alzheimer disease and the
frontal-temporal dementias
The frontal-temporal dementias are a

cluster of early-onset dementias char-

acterized by significant dysfunction

and atrophy in the frontal and tempo-

ral lobes. These disorders usually

manifest early in the aging process, in

the late 50s or 60s, and produce pro-

found impairments in language in the

case of the primary progressive aph -

asias (semantic dementia, non-fluent

progressive aphasia) and behavior

(frontal-temporal dementia). Individ-

uals with an early frontal-temporal

dementia may have an entirely intact

ability to learn and remember new

material on neuropsychological test-

ing, but may demonstrate significant

impairment in speech and language,

The role of neuropsychological testing in the care of older adults
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or significant behavioral change and

impairment in executive functioning.

As frontal-temporal dementias pro -

gress, formal neuropsychological test-

ing of these patients can become chal-

lenging because of the severity of their

language and behavioral impairments.

Consultation with a neuropsychologist

about behavior management strate-

gies that family and other caregivers

can use to improve care can be useful. 

Alzheimer disease, Lewy 
body dementia, and 
Parkinson disease
Lewy body dementia is characterized

by significant fluctuations in cogni-

tion, particularly attention and alert-

ness, in the context of recurrent well-

formed visual hallucinations and

park insonism. Cognitively, patients

with Lewy body dementia typically

have significant impairments in visual-

spatial processing and form discrimi-

nation early in the course of the disease,

including problems with con struc-

tional apraxia and agnosia. In patients

with Alzheimer disease, these visual-

spatial cognitive functions are usually

relatively well preserved until later in

the course of the disease. Patients with

Lewy body dementia may demonstrate

fluctuations in attention if as sessed

across multiple sessions or even one

long session, and at times, their fluc-

tuations in consciousness may be of

sufficient severity to preclude neuro -

psychological assessment. 

However, it is crucial to note that

the risk factors for Alzheimer disease

and Lewy body dementia overlap 

significantly and cases are often co-

morbid.18 Alzheimer disease can pro-

duce psychotic symptoms, including

hallucinations, suspiciousness, and

paranoia. Both disorders can also pro-

duce significant disruption in mood

and clinically significant anxiety and

depression. Differentiating between

these conditions can be challenging.

The differential diagnosis of these

conditions is further complicated be -

cause Parkinson disease also produces

a dementia syndrome. Perhaps as many

as 40% of patients with Parkinson dis-

ease have some cognitive impairment,

and perhaps as many as 70% of patients

with advanced Parkinson disease have

significant cognitive impairment.18

Other conditions
Neuropsychological testing can be

useful for diagnosis and treatment

planning for other common causes of

cognitive impairment, such as stroke

or brain injury, and less common forms

of dementia, such as normal pressure

hydrocephalus, substance-induced per-

sisting dementia, cortico-basal degen-

eration, and Creutzfeld-Jacob disease. 

Screening tools for
general practice
A number of screening tools are avail-

able for bedside and clinic use. While

these screening tools cannot reliably

differentiate between types of demen-

tia, they can help establish a diagnosis

of MCI and identify patients who may

benefit from a more extensive neuro -

psychological exam. Of these instru-

ments, the strongest is the Montreal

Cognitive Assessment (MoCA). 

The MoCA is a one-page test that

can be easily administered in a clinic

or at the bedside. The MoCA briefly

assesses patient ability in a variety of

cognitive domains, including problem

solving and sequencing (trails, simi-

larities), attention (digit span, letter

vigilance), memory (word list, orienta-

tion), visual-spatial construction and

reasoning (cube, clock), and language

(naming, repetition, word generation).

The MoCA, available without cost at

www.mocatest.org, has been translat-

ed into 30 languages, including Ara-

bic, Chinese, French, Russian, and

Spanish. Numerous studies show that

the MoCA is superior to the Folstein

Mini-Mental State Exam (MMSE)

when screening for mild cognitive

impairment or dementia in patients

with Alzheimer disease or Parkinson

disease.19-21

A number of commercially avail-

able software programs are marketed

to physicians to assess cognition. While

a computerized program designed to

monitor cognition after sport-related

concussion (the ImPACT program)

has shown good reliability and validity,

the makers of computerized programs

designed to diagnose MCI or demen-

tia have yet to publish sufficient relia-

bility and validity data in the peer-

reviewed literature to recommend

their use.22 At this time, physicians 
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are probably best served by relying on

the MoCA and MMSE to screen for

dementia in their practices. 

Physicians who feel a given pa -

tient would benefit from more in-depth

neuropsychological assessment can

refer their patients to the neuropsy-

chology services available at all of the

larger hospitals in the Metro Vancou-

ver area and those affiliated with the

University of Victoria. While there is

currently a shortage of neuropsychol-

ogists in the province, it is to be hoped

that additional training and recruit-

ment programs will be able to expand

the reach of neuropsychological serv-

ices throughout British Columbia. 

Summary
Neuropsychological assessment is a

useful tool for identifying patients

with mild cognitive impairment and

for differentiating between types of

dementia. The use of neuropsycho-

logical assessment for these purposes

is well supported by current practice

guidelines. As the population of BC

ages, physicians will benefit from

expanding their expertise with estab-

lished and developing neuropsycho-

logical screening tools, as well as by

identifying referral networks which

will allow them to access neuropsy-

chologists in their own communities

when more comprehensive evalua-

tions are needed. 
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