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The increasing prevalence of elderly patients presenting with disorders of cogni-
tive functioning suggestive of dementia, coupled with limits in resources available
to address these problems, is going to necessitate the development of new technolo-
gies to be used for assessment. These measures should be efficient, designed to
reflect both the current knowledge of brain function and the developmental charac-
teristics of older patients. Though few current measures of cognitive function meet
these goal's, neuropsychological ‘‘ microbatteries’ such asthe DRS and NCSE may
serve as models for a new generation of cognitively specific assessment instru-
ments. 0 1996 Academic Press, Inc.

With the explosion of neuropsychology asaclinical science many assess
ment instruments have become available to help determine if a patient suffers
from dementia or other acquired disorders of cognition. In some cases these
instruments are lengthy, consisting of groups of psychological tests chosen
for their sensitivity to the presence of cortical damage (e.g., Halstead-Reitan
Neuropsychological Battery (Halstead, 1947; Reitan & Davison, 1974)). In
other cases the instruments are brief but specifically designed to assess func-
tions that define the clinical entity of dementia (e.g., Mattis Dementia Rating
Scale (Mattis, 1976)). What properties should guide one’ s choice of currently
available instruments sensitive to the changes in cognitive function? What
properties should guide the devel opment of future measures of thistype? The
answers to these questions, | argue, are not straightforward and go beyond an
intuitive appeal to the traditional concepts of reliability and validity. Though
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great advances have been made in the field of neuropsychology in general,
currently available instruments have advantages and disadvantages that usu-
aly represent a compromise between the various demands of psychometry
and practicality. In this paper | discuss how such issues as efficiency, domain
specificity, item difficulty, and reliability affect the assessment of older pa-
tients suspected of suffering from dementia. This discussion leads to a pre-
liminary set of seven criteria to be considered in the choice of cognitive
assessment tools to be used with older adults. These criteria will then be
used to review some currently available test instruments. Though some will
sound familiar and be applicable to the development of neuropsychologi-
cal instruments in general, it is argued that the assessment of older adults
with dementia presents a number of unique challenges that require the re-
thinking of traditional strategies of test construction. Table 1 summarizes
these criteria and the assessment instruments that are discussed later in this

paper.

TEST EFFICIENCY AND THE DEMOGRAPHIC AND ECONOMIC
CONTEXT OF COGNITIVE ASSESSMENT

The technology of cognitive and neuropsychological assessment is ap-
proaching a crossroads created by evolving scientific and socia forces. The
past 20 years has witnhessed an explosion in data and theory concerned with
the representation and processing of complex information in the central ner-
vous system. As | argue later, the state of the art of clinical assessment of
neurally based cognitive disorders does not refl ect the proliferation of empiri-
cal and theoretical work that has occurred in cognitive neuroscience, neuro-
psychology, and behavioral neurology, athough these areas of basic science
directly address many of the issues ultimately of concern to clinicians. Itis
ironic that rather than being shaped by relevant advances in basic science,
clinical assessment technology may ultimately be shaped by social and eco-
nomic trends affecting the number and kinds of patients serviced by that
technology.

Advances in medicine and public health policy are slowly but surely in-
creasing the expected life span of people living in the United States and
other industrialized nations (Spencer, 1989). Quite independently, demo-
graphic forces are increasing the number of individuals with the potential
to reach that life span (Services, 1992). Consequently, the incidence and
prevalence of late life conditions that impact cognitive functions have in-
creased dramatically in the past 20 years and are expected to continue to
increase into the early 21st century (Spencer, 1989). Today approximately
11% of the United States population of 260 million is 65 and older. The
percentage of elderly adults is expected to increase to 21% by 2030 given
current estimates of life expectancy (Spencer, 1989). Alzheimer’'s disease
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alone appears to affect approximately 10% of adults over age 65 (Evans et
a., 1989), with its prevalence increasing to nearly 30% in adults over age
85. Add to these prevalence figures patients suffering from other causes of
dementia, delirium and other varieties of disordered cognition, and it be-
comes apparent that the social and economic impact of cognitive disorders
will grow asamagjor concern for the development of health and social policy.
At the same time that these demographic forces are at work, however, the
resources available for health care in general, and such ancillary health care
activities as cognitive and neuropsychological assessment, in particular, are
reaching a limit or are shrinking.

Though these points may be familiar to many readers, it is nevertheless
important to consider them in the current context. By necessity, the properties
and features of assessment techniques will be increasingly shaped by the
forces of demographics and economics. Quite simply, more patients will
require the assessment of cognitive functions, while the time and resources
to providethis service are likely to become increasingly limited. Apart from
the other issues described below, these circumstances will demand that as-
sessment techniques be designed to be as efficient as possible. Efficiency in
this context meansthat the ratio of useful information obtained to time (and
cost) must be high. This certainly sounds like the most uncontroversial and
obvious recommendation that was ever proposed, yet *‘ efficiency’’ per seis
not usually considered a factor in the course of test construction (APA,
1985). Consider the current options for the assessment of cognitive function-
ing in dementia: neuropsychological batteries (e.g., Halstead-Reitan (Hal-
stead, 1947; Reitan & Davison, 1974), Luria-Nebraska (Golden, Ham-
meke, & Purisch, 1980), Boston Process Approach (Milberg, Hebben, &
Kaplan, 1986), etc.) and dementia screening instruments (e.g., Mini-Mental
State Exam (Folstein, Folstein, & McHugh, 1975), Dementia Rating Scale
(Mattis, 1976)). Formal neuropsychological batteries (both fixed and flexi-
ble) are certainly capable of providing useful and detailed information about
the mental abilities of a suspected dementia patient, but usually take 2 to 8
hr to administer. Screening measures may be brief but limited in sensitivity
and specificity and rarely provide sufficient information to solidify a diagno-
sis. The issue of what constitutes ‘*useful information’” will require further
discussion, but it is safeto say that inthe current state of the art, the efficiency
of test instruments has not been held as a high priority. The efficiency ‘‘ra-
tio”” of most available cognitive test instruments suffers from either high
levels of cost (in time and ultimately in required reimbursement) or low
levels of yielded information. Apart from thetraditional concerns of reliabil-
ity and validity, efficiency and cost-effectiveness should be given much
higher priority than is currently the case when cognitive tests are chosen and
developed. In addition to being cost-effective, brief, assessment instruments
have the potential to be less unpleasant, and intrusive, for older patients than
longer test batteries.
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CRITERION VALIDITY AND CRONBACH’S LAMENT:
THE SEPARATION OF BASIC AND CLINICAL
SCIENCE INFORMATION IN COGNITIVE/
NEUROPSYCHOLOGICAL ASSESSMENT

In his presidential address to the American Psychological Association Lee
Cronbach (1964) lamented that psychology had separated into two streams:
one concerned with the development of theory and the manipulation of ex-
perimental independent measures and the other concerned with individual
differences and the use of correlational methods. These two disciplines map
closely on the distinction drawn here between clinical and experimental neu-
ropsychology. It was Cronbach’s hope that eventualy these two disciplines
would unite so that individual differences would be afocus of experimental
investigation and accounted for by general psychological theory and correla-
tional methods would be informed by the variables and theory derived from
experimenal psychology. Until very recently thiskind of separation has char-
acterized the development of neuropsychological measures. The developers
of clinical neuropsychological measures have mostly been concerned with
criterion validity (prediction of brain damage or presence of brain disease),
often dealing with the interpretative or theoretical psychological issues after
the fact. In other cases the development of the measures reflects theoretica
standpoints that are ssimply outdated (e.g., antilocalizationism).

Clinical measures of cognitive function often come into clinical use
through empirical association with brain lesions or etiologic factors' and of-
ten do not reflect the insights into the specification and description of brain
function that have been gained through more basic laboratory research. Very
often the measures or tasks that become part of *‘ standardized test batteries’’
originated from clinicians' intuitions or were borrowed from other fields.
Clinical observation and intuition may be an excellent source for hypotheses
about the nature of cognitive function. However, tasks based purely on clini-
cians' intuitions, though sometimes correctly associated with the clinical en-
tity in question, will often not have benefited from the refinementsthat exper-
imental analysis and a theoretical context can provide. Tests designed for
vocational selection or to evaluate scholastic aptitude are not necessarily
optimal for evaluating brain function! For example, the Hal stead-Reitan Bat-
tery includes the Sequin-Goddard Form Board and Seashore Rhythm Test
and the Wechsler Adult Intelligence Scale, none of which was designed to

1 Thisof course begsthe question of the validity of the independent clinical and radiological
evidence of neuropathology. Radiological measures are themselves subject to validation and
are not necessarily the ultimate criterion for the evaluation of the predictive or concurrent
validity of behavioral measures. For the sake of the current discussion, however, we assume
that there is evidence of a predictive association between the behavioral measure and a cur-
rently accepted independent radiological measure of the structural integrity of relevant cortical
and subcortical structures.
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be a test of brain function per se. Other measures in the Halstead-Reitan
Battery, like the Category Test, had their origin in atheory of brain function
(i.e., Halstead's biological intelligence, a holistic theory of brain function)
but have persisted in use mainly because of their validity as measures sensi-
tive to brain disease and not because they specify a cognitive function or
are easily interpretable. These tests, for example, do not reflect the consider-
able, and clinically relevant, refinements in our basic understanding of such
areas as language (e.g., Goodglass, 1993), memory (Parkin & Leng, 1993),
and executive functions (Shallice & Burgess, 1991).

TheMini-Mental State Exam (Folsteinet a., 1975), one of the most popu-
lar screening instruments for the presence of dementia, was constructed of
traditional components of the neuropsychiatric bedside examination that
were passed down to the authors through several generations of clinicians
(Folstein, 1990). It has become popul ar in part because it doesindeed identify
clinically judged cases of dementia and undoubtedly also becauseit is brief.
Though the establishment of the sensitivity and specificity of a cognitive
measure to the presence of a brain lesion isa critical part of the validity of
neuropsychological tests, the presence of such criterion validity does not
mean the tests are constructed in an optimally interpretable or useful manner
or that the obtained levels of sensitivity and specificity have been maximized
or obtained at an acceptable cost.

If there is any general proposition that can be drawn from the past 25
years of research on brain function, it is that the human cerebral cortex is
organized along function specific lines. Converging evidence from studies
on the effect of focal lesions on cognition, and more recent studies using
new radiological techniques sensitive to brief changes in neural metabolism
(e.g., PET, SPECT, and fast MRI) in normal subjects, strongly suggests that
the brain is at least in part organized as a series of localizable information
processing devices that appear to make independent contributions to human
mental activity. Small changes in the coordinates of alesion will often make
large differences in the clinical symptomatology displayed by the patient
(Damasio & Damasio, 1989; Kertesz, 1994; Milberg & Albert, 1991). Small
changes in task demands can make large differences in the points of peak
measured metabolic activity as measured by such techniques as PET (Da-
masio & Damasio, 1989; Kertesz, 1994; Milberg & Albert, 1991). Though
the boundaries of these functional neural maps have not been fully defined,
the principle of localization of function remains a powerful and useful con-
struct.?

2Thisis not to say that all of the functional activities of the brain are focally organized.
There is evidence that some forms of information are represented in a widely distributed
manner and that the populations of neurons concerned with different functions may overlap.
These exceptions do not challenge the overwhelming value of alocalizationist view of cortical
function.
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Although the idea that the central nervous system can be described as
focally organized, the precise definition of the processing activities within
these focal areasis far from fully settled. Nevertheless, a second generd
proposition derived both from neuropsychological and cognitive psychol ogi-
cal research isthat broad functions such as reading, memory, language com-
prehension and production, and attention can be broken down into more basic
processing elements or subtasks (McCarthy & Warrington, 1990). Again,
the precise definition of the principal components or defining processes char-
acterizing various functions is not settled, but the principle that cognitive
functions may be decomposed into more basic processing elements, and that
these basic processing elements are candidate descriptions for neural func-
tion, isa central axiom of cognitive neuropsychology and much of neurosci-
ence.

Even without a definitive consensus on the boundaries or contents of a
neural map of cognitive functions, there is enough consensus within the sci-
entific literature to derive useful clinical measures. Even a basic division
into such broad functional domains as language, memory, visual processing,
attention/arousal, and executive functions would be a useful starting point.
Within each domain tasks may be constructed that are sensitive to the vari-
ables known to be of biological relevance and that reflect the current under-
standing of underlying psychological processes. Hence tasks should not only
be domain specific, they should assess processes or constructs specific to
those domains. For example, memory measures should allow some separa-
tion of encoding and retrieval operations. Language assessment should sepa-
rate comprehension from production and lexical/semantics from syntactic
operations. Cognitive assessment tools that are designed even with such
specificity in mind can potentialy be relatively brief and thereby more effi-
cient than assessment tools that are in use only because of their empirical
association with markers of brain pathology which are likely to be cogni-
tively heterogeneous, or composed of elements derived from cognitive multi-
ple systems. Measures that are specifically targeted to be functionally homo-
geneous can potentially be more directly relevant to the focal organization
of the brain than most currently available measures. The use of functionally
homogeneous cognitive measures is particularly important because of the
increasing consensus that dementiais not a uniform disorder within or across
etiologies. Patients with similar underlying pathologies may vary widely in
the cortical distribution of the causative lesion and in the behavioral manifes-
tations of those lesions (e.g., Jorm, 1985; Martin et al., 1985, 1986). Global
measures of impairment do not capture this biological and cognitive vari-
ability.

An additional by-product of this feature of cognitive domain specificity
is the possibility that the measure of cognitive function will provideinforma-
tion relevant to the patient’s ability to function in day-to-day life. Part of
this may be purchased simply through greater face validity. It appears self-
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evident that tests that are cognitively homogeneous or specific are more
likely to be clearly interpretable and easy to describe than teststhat are cogni-
tively heterogeneous. The more specific and obvious the measure, the more
likely it will be to determine if it is a component of other tasks or if it is
relevant to a patient’s day-to-day functioning. There is currently little data
concerning the relationship between measures of cognitive functioning and
activities of daily living. The emerging evidence, however, suggeststhat do-
mai n specific homogeneous measures may be better predictorsof activities of
daily living than global measures of cognitive severity (Henderson, Mack, &
Williams, 1989; Weintraub, Baratz & Mesulum, 1982; Vitaliano et al.,
1984a).

RELIABILITY: POTENTIAL PROBLEMS AND A PARADOX

Classic reliability theory (Spearman, 1910) rests on the assumption that
an observed test score is composed of two elements: the *‘true score’’ that
represents the actual quantity that is to be measured and an **error score’’
that represents *‘noise’’ that randomly varies around the true score with each
attempt at measurement. When estimated across a number of individuals or
items so that there is a distribution of observed scores, the reliability of a
measure is often defined as the ratio of variance (i.e., the square of the stan-
dard deviation of the distribution) attributableto the true score to the variance
of the total or observed score (Magnusson, 1966). Hence, the greater the
proportion of the observed score variance that is attributable to the *‘true
score,”’ the greater the reliability of the measure. Since a given true score
is assumed to be stable across time and measurement context and *‘error
scores'’ are assumed to be random and uncorrelated, it follows that reliability
will increase with repeated measurements of that ‘‘true score.”” According
to thisclassic view ‘‘true score’’ variance may increase as the square of the
number of times test length is doubled! The reliability of a measure is as-
sumed to represent the ‘“ceiling’’ for the criterion validity of a measure.
Specifically, theindex of reliability (or the squareroot of thereliability corre-
lation coefficient) represents the maximum correlation value that may be
obtained in measuring the relationship between atest score and a criterion
score (Magnusson, 1966).

Though it would seem that reliability should serve as the most incontro-
vertible goal in the course of test development, there are neverthel ess practi-
cal difficultiesin the determination of test reliability especialy as these mea-
sures are applied to older patients with dementia. These limits in the current
methods to determine the reliability of a measure may in some cases under-
mineits utility, especially in patients with dementia. First consider the basic
assumption that the reliability of a measure necessarily sets the upper limits
of the validity of a measure.

There are circumstances where a test may appear to have modest reliabil-
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ity, but extremely high classificatory power. This is especialy true in cases
involving dichotomous classification (i.e., predicting the presence or absence
of an underlying state). For example the statistic kappa (Cohen & Zucker-
man, 1960) is often used to determine interrater or retest reliability in cases
of dichotomous classifications. Kappa is calculated as follows:

Po — Pc

_1—pc

where p, is the proportions of agreement that were observed and p; is the
proportion of agreement expected by chance. So if two raters agree all the
time and chance is 0.5, kappa will equal 1.0. Carey and Gottesman (1978)
point out that it is possible to be presented with a situation where classifica-
tion rates are high, but kappa is low. This phenomenon is particularly dra-
matic when the actual base rate of the disorder being classified has a low
population base rate (less than 20%). Faraone and Tsuang (1994) provide
examples of this effect when the prevalence of clinical phenomenonis 0.01,
kappa = 0.14 indicating very low interrater agreement, while sensitivity (i.e.,
correct identification of individuals who have the diagnostic entity) and spec-
ificity (correct identification of individuals who do not have the diagnostic
entity) are a remarkable 0.95! This issue has been confronted within the
literature on psychiatric diagnosis but has not yet received wide discussion
in the neuropsychological literature.

As indicated the recognition that a test may be *‘valid'’ in the face of
modest reliability is particularly important when the tests in question concern
the assessment of cognitive disordersin patients with dementia. Consider the
theoretical relationship between test length and reliability mentioned earlier.
Critical to the “*rule’” that reliahility increases as a function of test length
are the assumptions that ** error scores” will vary randomly with each mea-
surement or test item, that the standard deviation of this error score distribu-
tion is constant, and that error scores across test items are uncorrelated. In
practice, however, these assumptions may be questionable, particularly when
the cognitive symptoms presented by the patient produce a positive relation-
ship between test length and error of measurement. For example, if a patient
suffers from increased fatigue, distractibility, or a memory disorder that in-
creasingly affects compliance with test instructions over time, test itemn +
1 may show increased error variance compared to test item n. If the rate of
error variance increment remains less than the rate of true score variance
increment, then test length may lead to only modest gains in reliability. If
the rate of error variance increment is greater than the rate of true score
variance increment, then increases in test length may actually lead to de-
creasesin reliability. This scenario undoubtedly soundsfamiliar to clinicians
who have attempted to administer long batteries of cognitive tests to elderly
patients with dementia. It isa common experience that patients will perform
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more poorly on tests given later in a battery than in the beginning of the test
session. Not only may longer tests produce under some circumstances less
reliable results than short tests, but the reliability of a given measure may
be affected by the fact that it is embedded in alarge series of tests that may
affect the reliability of al the itemsin that measure.

Since efficiency is usually not a major concern to test developers, and test
reliability is usually assessed for each measure individually, there is simply
no available data to address the issue of the optimal length of atest asit is
given to its target population or in the actual context of its administration.

In practice reliability is assessed in three ways: through the examination
of ameasure’ sinternal consistency (interim correlations, split half reliability,
Cronbach’s g, etc.), temporal stahility (i.e., test—retest), or through the scorer
agreement (i.e., interrater). Each of these methods of assessing reliability
may potentialy be affected by factors that affect the stahility of the *‘true
score’” itself. Inthe case of the patient with dementiathe internal consistency
of ameasure may be affected by the factors mentioned earlier (fatigue, fluc-
tuationsin attention, distractibility, memory, etc.). The measurement of tem-
poral stability may be limited due to diurnal fluctuations in symptoms and
because the quality and severity of the symptoms may evolve over time.
Interrater agreement may not be affected by these factors but is of limited
usefulness as a method of assessing the reliability of objective standardized
measures.

In the future, the reliability of cognitive measures to be used in patients
with dementia (and other disorders of cognition) must be determined within
the clinical context in which the measure is being used. The goal should be
to optimize reliability as it empirically affects test validity and efficiency.
In some cases brief measures will turn out to be more reliable than long
measures. Measures that individually may appear to be modestly reliable
may nevertheless retain sensitivity to the diagnostic entity of interest.

DEVELOPMENTAL APPROPRIATENESS

In addition to the strategy of targeting specific functional domains another
strategy that may be used to enhance the reliability and efficiency of cogni-
tive tasks is to employ items representing a range and difficulty level ap-
propriate for the population in question. Many of the tasks used in general
neuropsychological test batteries, for example, were designed with items
representing a sufficient range of difficulty to retain sensitivity across the
entire range of ages and premorbid ability levels. In some cases these tests
contain itemsthat are difficult even for healthy elderly adults. Whether these
changes in apparent item difficulty are due to actual age based declines in
function or to continually evolving culturally based cohort effects (Schaie
eta., 1973) itislikely that task sensitivity would be maximized using items
designed around the normative capabilities of healthy older adults. Finaly,
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using an age appropriate set of itemswould not only permit the overal length
of test instruments to be shortened considerably but is likely to make the
experience of being tested less frustrating for the patients in question. Al-
though more difficult to implement, a similar strategy could be used to cus-
tomize the range of test items around the estimated premorbid abilities of
the patient. Premorbid intellectual abilities can be estimated only coarsely
using such demographic data as education and occupation (Barona, Reyn-
olds, & Chastain, 1984; Sweet, Moberg, & Tovian, 1990) and such I Q related
tasks as irregular word reading (Neslon & O'Connell, 1978) that are rela
tively resilient to the effects of brain dysfunction. However, evenif estimates
based on such information were used to grossly classify patients into two
or three broad categories based on premorbid ability, the effect on the focus
and efficiency of testsitems could be significant. This strategy of selectively
“‘bracketing’’ test items to optimize sensitivity and efficiency of test items
has not been yet been empirically tested.

Simple age based test norms may be insensitive to premorbid variation
in ability and cohort effects. The use of age and premorbid level appropriate
items would very likely result in areduction in **false positive’” classifica-
tions of cognitive changes that may be age appropriate for the individual
being assessed.

A PRELIMINARY SET OF CRITERIA FOR THE EVALUATION AND
DEVELOPMENT OF COGNITIVE MEASURES OF DEMENTIA

The discussion thus far can be used to suggest a set of idealized character-
istics for clinical measures of cognitive functioning to be used in patients
with suspected dementia. Although listed separately, the seven criterialisted
below, as has been argued, cannot under most circumstances be achieved
independently of one another. For example, the choice of cognitive domain
as suggested in Criterion 2 should reflect the neuropatholgical constraints
outlined in Criteria 1. In some cases desirable properties may be incompati-
ble with each other so that test construction may involve a compromise to
optimize the overall quality of the instrument. For example, the desire for
reliability may countervail the desirefor efficiency. In other cases, however,
it may be desirable to optimize the battery for a specific purpose even though
other criteriamay be only minimally met. For example, one could construct
measures that are highly predictive of specific daily activities, with high eco-
logical validity, though biologica and cognitive specificity may be sacri-
ficed. Though most of these recommendations fit into the traditional notions
of test validity and reliability, they are presented in the context of the specific
demands of cognitive assessment with dementia described above:

1. Neuropathological Sensitivity/Specificity: Ability to distinguish patients
who show independent radiological or postmortem evidence of a neuro-
pathological entity. Included under this criterion should be differential
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sensitivity to localizable changes in cortical and subcortical function.
More controversially this criterion might include the ability to differ-
entiate etiological agents (e.g., Alzheimer’s disease versus vascular de-
mentia).

2. Cognitive Domain Specificity: Measures should be relatively homoge-
neous and designed to assess different cognitive domains. The choice of
these domains should be justified on both biological and psychological
grounds.

3. Construct or Process Specificity: Tasks should assess empirically and/
or theoretically justified variables that reflect the information processing
demands specific to each domains. The tasks should reflect our most re-
cent understanding of psychological processes.

4. Functional Specificity: Tasks should, at least in principal, be relevant to
a patient’s daily functional abilities.

5. Contextually Appropriate Reliability: Reliability for a given measure
should be estimated for the clinical population and within the assessment
context the task is likely to appear. Task length may be ‘‘titrated’’ to
optimize the reliability of a measure as it will actually be used.

6. Age Appropriate Item Difficulty: Thetasks should be appropriate in form
and difficulty level for healthy adultsin the age range of the patients being
assessed.

7. Efficiency: The test should be as brief as possible given the constraints
outlined above.

A BRIEF REVIEW OF SOME CURRENT MEASURES
OF COGNITIVE FUNCTION

Instruments for the assessment of cognitive function that are currently
availablemay be classified into three categories. full neuropsychological bat-
teries, screening instruments, and an emergent intermediate category that |
refer to as ‘*microbatteries.’”” The evaluations described below are summa-
rized in Table 1. The ratings are merely suggestive and are not based on
quantitative or formal metaanalytic methods.

Examples of commonly used neuropsychological batteries include the
Halstead-Reitan Battery (Halstead, 1947; Reitan & Davison, 1974) and its
derivatives, the Luria-Nebraska Neuropsychologica Battery (Golden et al.,
1980), and though less strictly afixed battery, the Boston Process Approach
(Milberget al., 1986). These batteries have in common that they were devel-
oped by neuropsychologists to be generally sensitive to the cognitive se-
quelae of brain damage, regardless of etiology. For the most part the tests
used in the Hal stead-Reitan Battery and in the Boston Process approach were
developed as psychometric instruments for purposes other than the assess-
ment of the effects of brain damage. These tests usually were included in
the battery because of empirical association with the presence of brain pa-
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thology or for the possibility of extracting information that could be attrib-
uted to brain pathology. Measures did not typically become part of these
batteries because independent theory or data suggested apriori that the func-
tions represented by those test should be assessed. Interestingly, the Luria-
Nebraska (Golden et al., 1980) battery is composed of a series of tasks that
were in fact designed to assess the specific effects of brain damage in an
interlocking decision tree-like format. Ironically, in the context of the Luria-
Nebraska Battery, however, these measures are collapsed into scales and
validated in a manner that arguably does not capture their original intent or
design (Golden et a., 1980). Typically neuropsychological batteries take 2—
8 hr to administer. Administrationtime islikely to belonger in older patients
with dementia, particularly if testing must be broken up into brief sessions
that fall within the attentional capabilities of the patient. Specific contextua
reliability figures for most of these measures is not available, though the
individual measures generally have high reliability when administered to
young adult subjects without brain damage (Golden et al., 1980). Because
these batteries were not designed with efficiency in mind, there are no data
available on the optimal length of the constituent tests. It is safe to say,
however, that most of the tests used in currently popular batteries are not
sufficiently domain specific and even fewer were developed to reflect the
current research literature defining the critical behaviora variables making
up those domains. In addition the tests in most of these batteries cover a
wide range of ability levelsand weretypically not designed around the ability
levels of older adults. For thesereasonsit islikely that most neuropsycholog-
ical batteries are not efficient implements for gathering specific information
about cognitive functions. It is likely that most measures used as part of
neuropsychological batteries could be redesigned to be more specific and
brief.

Recently there have been attempts to construct batteries of tests around
neurally relevant domains of cognitive function with specific relevance to
patients with dementia. One such battery was developed by the neuropsy-
chology group in the Alzheimer’s Disease Research Center at UCSD. This
battery consists of detailed measures of attention, memory, abstraction, lan-
guage, visuospatial abilities, and general intellectual functioning. Although
well designed from this standpoint, the battery is nevertheless lengthy (ca.
4 hr) containing possible functional redundancies (e.g., Rey Auditory Ver-
bal Learning Test (Rey, 1964), Buschke-Fuld Selective Reminding Test
(Buschke, 1973), Mini-Mental State Exam (Folstein et al., 1975), and Mattis
Dementia Rating Scale (Mattis, 1976)). Though appropriate for collecting
data for research purposes, and capable of providing detailed information
regarding a demented patient’ s cognitive status, this battery also isnot likely
to be maximally efficient. Information on contextual reliability is not avail-
able.

In addition to being brief, the second category consisting of screening
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measures has in common that they are designed around the clinical phenome-
nology of dementia. Most of these measures are based on techniques popular
in the psychiatric or neurological mental status exam and include such mea-
sures as the Mini-Mental State Exam (Folstein et al., 1975), the Blessed
Dementia Scale (Blessed, Tomlinson, & Roth, 1968), and a number of other
Similar measures.

The Mini-Mental State Exam is the most widely used of these measures,
a least in the United States, and appears to produce stable results across
examiners and across moderate retest intervals. Although the Mini-Mental
State Exam is designed to produce a global score or rating of mental status
change it contains some tasks that might be classified as being ‘‘domain
specific.”” However, these domains are not assessed completely or systemati-
cally nor do they reflect conceptual details of what is known about the do-
mains sampled. For example, the tasks ng memory do not adequately
assess factors affecting encoding and retrieval, the measures of naming do
not reflect word frequency effects or allow for an assessment of nonlinguistic
factors that may affect confrontation naming, etc. These tasks therefore do
not easily lend themselves to being assessed as independent functions (al-
though there have been some attempts to useit this way (see Brandt, Folstein,
Folstein, 1988). There is also some question about the sensitivity of the test,
particularly to early stages of dementia and to changes in mental status in
patients who functioned at an above average level premorbidly. These limita-
tions are not surprising since the Mini-Mental State Exam is for the most
part the formalization of traditional techniques employed in the psychic or
neurological mental status examination. Most of these techniques or tasks,
whose origins are mainly obscure, were passed down through generations
of clinicians usually without being influenced by developmentsin nonclinical
neuroscience and the study of cognition. These measures do have the advan-
tage of being within the capabilitiesof older adultsyielding avery low **false
positive’’ rate of classification.

The final category of measures is also relatively brief (i.e., requiring ad-
ministration times of 30 min or less) and is sometimes considered to be
screening measures. The difference, however, between these measures and
the brief screening measures described above is that they were designed spe-
cificaly to allow a independent examination of separate cognitive domains.
For this reason these measures will be called ** microbatteries.”” Asa group
these measures use items appropriate to the age of the patients likely to suffer
from dementia. The most widely used of these mcirobatteriesisthe Dementia
Rating Scale (DRS) developed by Mattis (1976) which has been available
for nearly 20 years.

The DRSisdivided into five subscales sampling the domains of attention,
initiation/perseveration, construction, conceptualization, and memory. These
scales in part map onto what might be considered cognitive domains in the
manner under the current framework (e.g., atention, memory). However,



128 WILLIAM MILBERG

the scales of initiation/perseveration, conceptualization, and construction
represent specific task or symptom designations rather than broad cognitive
domains that are biologically specified. Thereis little specific attention paid
to language function but memory is examined in greater detail than most
screening batteries. Unfortunately, though these subscales are available, the
primary validation of the DRS has been as a global measure. Additional
research relating the subscales to specific performance deficits, as measured
by other standard cognitivetasks, and to radiological datawould be desirable.
The global score of the DRS has been used widely in research on dementia.
It is a relatively sensitive indicator of the presence of cognitive deficits
though it may not have sufficient sensitivity to assess mild dementiain high
functioning adults (Vitaliano et al., 1984b). Itsinternal consistency and reli-
ability are excellent (Vitaliano et al., 1984b). It is not clear how the DRS
compares in sensitivity to full neuropsychological batteries though this data
may be available soon (Mattis, personal communication). Some of its sub-
scales have been shown to be useful in the prediction of activities of daily
living (e.g., Nadler et al., 1993). The potentia therefore, for the DRS to
ultimately be demonstrated to be an efficient clinical tool, providing at least
some specification of cognitive functions in patients with dementia, is good.

Another promising ‘* microbattery’” isthe Neurobehavioral Cognitive Sta-
tus Examination (NCSE) (Kiernan, Mueller, Langston, & Van Dyke, 1987).
This consists of a number of subscalesincluding aclinical rating of patients
level of consciousness, orientation, attention, language, constructional abil-
ity, memory, calculations, and reasoning. Although these subscales are not
al *“‘domains,”’ the sampling of behaviorsis quite broad and relevant to the
range of cognitive phenomenathat is important in the evaluation of patients
with dementia. An interesting feature of the NCSE is its use of screening
questions designed to determine the presence or absence of a deficit and
follow up ‘*metric’’ questions to scale that deficit within each domain. The
NCSE is more sensitive to the presence of dementia’’ than the Mini-Mental
State Exam and is acceptably reliable. Like the DRS the NCSE should be
validated against specific markers of neuropathology and in relationship to
other specific measures of cognitive functioning. Its ability to detect the pres-
ence of neuropathology relative to full neuropsychological batteriesis also
unknown. It too has excellent potential to be an efficient, specific measure
of cognitive functioning in dementia.

There have been other recent attempts to create brief domain specific mi-
crobatteries that contain detailed domain specific measures with the potential
for impressive levels of diagnostic sensitivity and specificity. These mea
suresinclude the battery proposed by the Consortium To Establish a Registry
for Alzheimer’'s Disease (CERAD) (Morris, Mohs, Rogers, Fillenbaum, &
Heyman, 1988) and more recently The Geriatric Evaluation of Mental Status
(The GEMS). The GEM S hasbeen under development for anumber of years
through the collaborative efforts of neuropsychologists, neurologists, and
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geriatricians (Hamann et a., 1994) at the Geriatric Research, Education and
Clinical Center of the Brockton/West Roxbury VAMC. The GEMS consists
of subscales designed to measure attention, verbal and nonverbal memory,
construction, executive functions, and language. The assessment of memory
functioning allows a detailed examination of recall, recognition, and encod-
ing strategies. There are tasks designed to assess repetition, confrontation
naming, and comprehension. Thetests of executive functionsincludeclinical
adaptation of the delayed alternation procedure. The GEMs appears to be
acceptably reliable and to correlate well with a number of full versions of
comparable standard neuropsychological tasks. Early data suggest that it is
more sensitive and specific than the Mini-Mental State Exam though it takes
only 15 min to administer. The GEMS represents an attempt to integrate
current thinking about the individual characteristics of separate cognitive
domains and has the potentia for providing clinically relevant information
in an extremely efficient cost effective manner. Additional datawill need to
be collected before the utility of this instrument can be fully judged.

CONCLUSION: TOWARD A NEW GENERATION OF
COGNITIVE ASSESSMENT INSTRUMENTS

The increasing prevalence of patients presenting with disorders of cogni-
tive functioning, coupled with limits in resources available to address these
problems, is going to necessitate the development of new technologiesto be
used for assessment. These instruments will have to provide specific, clini-
cally relevant information in a reliable, efficient manner. Relatively brief
assessment instruments are also desirable because the symptoms of dementia
may limit the utility of standard techniques that are tedious or unpleasant to
the patient and time consuming. Most currently available techniques for the
assessment of dementia were designed without a premium placed on such
issues as test length or cognitive specificity.

Though no currently available measures of cognitive functioning com-
pletely meet these goals, the field of clinical neuropsychology has advanced
considerably in the past 20 years and has available the knowledge base to
adapt to the practical demands of assessing patients with dementia. Neuro-
psychological microbatteriesthat are already available may represent the best
models for a new generation of measures. Though there is a great deal of
room for development of this format, these instruments contain subscales
designed to assess different aspects of cognitive function and are generaly
designed using developmentally appropriate tasks.

In the next generation of cognitive measures, efficiency may be purchased
by designing these measures around the goals of domain specificity and de-
velopmental appropriateness. These measures should reflect current research
on brain organization and employ test items appropriate to the age and per-
haps the premorbid abilities of the patients being assessed. Measures con-
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structed in this manner would also have the advantage of describing differ-
ences between patients that reflect differences in etiology and structural
impact of the causative lesion. These specific measures would also be more
easily applied to the prediction of daily adjustment and to assess treatment.
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