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Hence, underlying neural substrates pose a unique challenge for the in-
structor in that there seems to be an interaction of neurogenesis and disease
{over normal aging), along with developmental changes seen in aging.

Cognitive Aging

The question of how aging occurs neurocognitively is a deceptively dif-
ficult one in that people do not age in similar manners. Although the aging
process is most often categorized by biological or chronological age, aging
could be characterized by a cognitive dimension (Park & Schwarz, 2000).
Instead of considering a person as having a chronological age (e.g., 70), an al-
ternative would be to consider the individual as having a cognitive quotient
that could be understood as the ratio of cognitive abilities over chronological
age. Cognitive abilities would be based on t or z scores or percentiles that
would be derived from normative tables obtained from the performance of
specific cognitive tasks across a relatively wide band of developmental stages
(maybe ranging from 18 to 90). Thus, instead of considering a person as hav-
ing a biological or chronological age, an individual would be considered to
have a cognitive age or quotient.

The question remains as to which cognitive abilities would be mea-
sured in arriving at a cognitive quotient {Salthouse, 2001). The two most
important cortical functions would be those mediated by the frontal and
temporal lobes, which, in tarn, are most likely to be affected by the aging
process anyway. Specifically, frontal functions would be translated into ex-
ecutive functions, which would include but not be limited to, planning, or-
ganization, and problem solving, probably combined with persistence, pace,
and follow-through. Temporal functions would be almost exclusively learn-
ing and memory. It may be worthwhile to consider related cortical functions,
including sensory and motor activities. In general, however, the focus would
be to present the idea that instead of viewing a person as having an age,
the idea would be totconsider the possibility that aging is best understood
as cognitive capacity. Thepefore, to understand a person’s age, one should
understand his or her cognitive, not chronological, status.

Thus, if the individual had significantly preserved cognitive abilities
relative to his or her biological age, then that person would be considered to
be cognitively younger. The opposite would also be true. That is, if a person
has lost significant cognitive capacity relative to his or her chronological
peers, then that person would be considered to be cognitively older. If a per-
son would be cognitively challenged, relatively speaking, then the possibility
is that the frontal lobe is compromised. Greenwood (2000) m:m Kaszniak and
Newman (2000) suggested that of all the lobes of the nmamwam_ cortex, the
frontal is most sensitive to the aging process. Thus, age-related or normal
aging is most quickly affecting frontal rather than other lobe functioning,
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and thus, the deficits typically seen in older adults would mimic those seen
in frontal lobe disorders.

In addition to the concept of cognitive ability (over chronological ag-
ing), the idea of cognitive reserve should also be considered. Satz (1993)
argued thar an individual with significant cognitive capacity before the ag-
ing or disease process sets in is more immune to either process. The issue of
how to establish or increase such capacity is interesting of itself. The role
of education as a prophylactic for the aging or dementing process should
be considered. Timiras (1995) suggested that education both lengthens life
expectancy and reduces disability and disease in old age. Specifically, he sug-
gested that brain reserve capacity is built up during earlier years and affords
the increased threshold to damage seen in both healthy and abnormal ag-
ing. In Ardila, Rosselli, and Puente’s study (1994), norms for brain-damaged
and non-brain-damaged oider individuals with and without education were
presented. Interestingly, two bell curves emerged when educated and non-
educated individuals were compared. Indeed, the two curves (i.e., educated
and noneducated) overlapped with brain-injured educated individuals, ap-
pearing quite similar to the noneducated and non-brain-injured individuals.
Thus, it would appear that education might be a method to increase cogni-
tive capacity or reserve, and therefore, the role of education as predicting and
protecting cognitive capacity should be underscored.

In addition, recent evidence from neuropsychological and neuroim-
aging studies (Grady & Craik, 2000) has suggested that not all cognitive
abilities are worse in older adults when compared with younger control in-
dividuals. Older adults displayed greater brain activation than their younger
counterparts in some memory tasks. Grady and Craik also suggested that
specific brain changes may be occurring as a coping mechanism for the ef-
fects of aging on cognition. The role of habit and overlearning of tasks as a
deterrent to the aging process should be considered.

Although most neuropsychological and cognitive tests tend to favor
the measurement of left hemisphere or language-based functions, the right
hemisphere-mediated activities such as emotion also draw attention. If
education increases cognitive capacity, what increases emotional capital? It
would be worthwhile to consider the possibility that cognitive aging is but
one part of the aging equation. Discussion at the end of the section on cogni-
tive aging should consider the possibility that just as cognitive aging occurs,
so does emotional aging.

Normal vs. Abnormal Aging

The assumption students have is that most people age with problems.
Recent research (e.g., Reuter-Lorenz, 2000) has suggested that many adults
age with neither significant cortical atrophy nor emotional and physical

complications. As a consequence, differences between a normal trajectory
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are not readily measurable on neuroradiological techniques such as comput-
erized tomography and magnetic resonance imaging. Thus, early detection of
Alzheimer’s disease is often accomplished by neuropsychological assessment.
In fact, there is growing evidence that certain patterns of performance oc-
cur in preclinical stages of the disorder. Metamemory appears to be intact in
Alzheimer’s disease, but a variety of related problems emerge and evolve. Of
all the different problems noted in this disease process, the most notable is
memory. The most profound difficulty involves the learning of new declara-
tive memory, sometimes referred to as anterograde amnesia. For example, indi-
viduals have unusual difficulties in leamning a short story or a list of 10 words,
even when ensuring practice. In contrast, relatively well-stored information
such as long term memory tends to remain intact (at least in the initial stages
of the disease). Other problems are evident, including word finding and flu-
ency, visual-spatial functioning, and complex problem solving. Less easily
measured behaviors such as personality and mood are also affected and in
some cases may be the most significant of the behavioral and neurocognitive
changes. Finally, the progression of the disease is fairly predictable with faster
changes occurring in the later stages.

Cerebrovascular Dementia

What is often diagnosed as Alzheimer’s disease is, in reality, probably
cerebrovascular dementia. Many of the same problems noted in Alzheimer’s
disease are seen with this tyme of dementia. However, there is a prevalence of
language and memory problems. A defining characteristic is the progression
of the disease and its underlying etiology. In this case, the disease can wax
and wane, sometimes even during the course of a day. In some instances, the
person appears quite lucid and focused. Additionally, the underlying etiology
involves changes in cerebrovasculature rather than anatomic functioning.
Peaks, especially extended, of blood pressure or hypertension, for example,
are often associated with the development of transient neuropsychological
dysfunction. Howewex, the patient does return to a “normal” baseline. In-
stead, the waning of the significant dysfunction is followed by a change in the
original baseline so that although a static state occurs, the resulting plateau
is worse than the original baseline functioning. In other words, a return to
a baseline never occurs; instead, a slow deterioration of cognitive abilities is
marked with peaks and valleys of cognitive abilities.

Related Disease Processes

In addition to the preceding dementias, other disease processes are

. ) ) ) ] : ,
sometimes seen in older adults. These include Parkinson s Huntington’s,
Pick’s, and multiple sclerosis (MS). Discovered by James Parkinson 200 years

ago, Parkinson’s disease is a result of specific degeneration of the motor fibers
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within the brain. The reduction in dopamine neurotransmitters results in
initial but subtle changes in fine motor functioning. As time progresses, the
disease evolves into a complex array of dementia-type deficits. These deficits
include intellectual and executive function (e.g., organization and planning)
problems and what is sometimes referred to as an inflexible personality. Also
discovered in the last century, Huntington's disease similarly produces un-
usual changes in motor functioning. Specifically, uncontrolled, spastic, and
non-goal-directed motor movements occur. Pick’s disease was discovered by
a neurologist and psychiatrist who noted that certain patients lost significant
cortical cells. This loss resulted in a slow and irreversible reduction in expres-
sive communication.

In contrast to these dementias, MS typically begins in early adulthood,
most often in White women, and progresses gradually. Depending on the
type of disorders (e.g., relapsing, remitting, or progressive), the symptoms
can wax and wane or progress relatively steadily, resulting in early death.
MS expresses itself in a variety of ways including motor (fatigue, slowing),
sensory {numbness, visual difficulties), and cognitive (memory and execu-
tive functions).

CLINICAL NEUROPSYCHOLOGICAL
ASSESSMENT

The differentiation between normal and abnormal aging (e.g., resulting
from a disease process) almost always involves a clinical neuropsychological
evaluation. Furthermore, students often consider the clinical assessment sec-
tion to be the most interesting and applicable portion of the course. Thus,
the most valuable section of the course for the students is the assessment
section. At the same time, they are expecting a “cookbook” approach to
understanding how assessment is completed. A typical stereotype is that an
evaluation consists of matching testing instruments to specific neurological
syndromes. In reality, almost nothing of the sort exists. Indeed, almost no
neuropsychological test was developed with one specific disorder in mind,
and most neuropsychological test items measure a variety of behaviors simul-
taneously. Hence, it is imperative for the student to come to a realization that
the task of an evaluation is most often to have a thorough understanding of
the aging and disease process, along with an understanding of the limits of
the test instruments themselves.

Instead of thinking of an evaluation of a conglomerate of tests as has
historically been the case (e.g., Halstead~Reitan Neuropsychological Bat-
tery and Luria—~Nebraska Neuropsychological Battery; Reitan & Wolfson,
1993; Golden, Purisch, & Hammeke, 1991), a more prudent approach to
the assessment of aging is to consider different categories of behavior to be
assessed. Although the major category has traditionally been memory and
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