CHAPTER O

ASSESSMENT OF
NEUROPSYCHOLOGICAL
FUNCTIONING

Antonio E. Puente and Antonio N. Puente

Ebbinghaus’s statement, “Psychology has a long past
but a short history,” applies to clinical neuropsycho-
logical assessment. The earliest recorded work in
neuropsychological testing goes back to the work of
Franz well over a century ago. Indeed, a review of
psychology’s two foundational books, Wundt's Text-
book of Physiological Psychology (1904, English
translation) as well as James’s Psychology (1890),
makes it clear that neuropsychology and neuropsy-
chological assessment have been central to the mis-
sion of psychology since its founding as a discipline.
In an attempt to bridge philosophical questions tQ
scientific methodology, Wundt applied the scientific
process, and the outgrowth was, ferallpractical
purpeses; neuropsychology. In a review'of the total
number of chapters of both Wundt'stand James’s
books, the majority of the chaptersdiscuss the use
of “formal and informal” test§ to understand the
relationship of “psychic processes” to brain func-
tion. For example, chapter 2 of James’s book pro-
vides a delineation @f processes titled, “Functions of
the Brain,” andpage 20, a portion of that chapter, is
titled “General Notion of the Hemispheres.”

Over the viext 50 years, psychology drifted and
operatedfrom behaviorism as the main theoretical
perspective to understand psychological processes.
With the work of Watson, as outlined in Psychology
from the Standpoint of a Behaviorist (1919), and, sub-
sequently, Skinner, with Science and Human Behav-
ior (1953), psychology became focused on
understanding behavior primarily through the lens
of behaviorism. The rise of clinical neuropsychology
as a primary method for understanding human
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behavior and dysfunction ovet the past 30 years is,
H-many-ways; a return tethe roots of our discipline.

This chapter proyides an overview of that return
and a presentatiof Of the basics of neuropsycholog-
ical assessment ‘and evaluation (terms that are used
interchangeably in this chapter). After a brief his-
torical overview, three sections are presented cover-
inga) clinical neuropsychology as a profession,
(b)YTeuropsychological assessment, and (c) the
future of neuropsychological assessment.

BRIEF HISTORY OF
NEUROPSYCHOLOGICAL ASSESSMENT

Neuropsychological testing has a history of approxi-
mately half a century, although the first half is
fraught with limited information, and the second is
marked by very rapid growth and is well chronicled.
For example, the first article on the history of clini-
cal neuropsychology was published by Goldstein in
1985. Since this time, approximately 20 articles have
been published on the topic. Puente (1989), Reitan
(1989), Fitzhugh-Bell (1997), Puente and Marcotte
(2000), Zillmer (2004), Puente (2005), and Hartlage
and Long (2009) have provided some of the most
comprehensive information about the history of
clinical neuropsychology. A few authors (e.g.,
Reitan, 1989) focus almost exclusively on specific
testing, whereas others (e.g., Benton, 1972) have
provided more generic overviews. Other important
“historical” works, such as the acclaimed work by
Kurt Goldstein in 1942, Aftereffects of Brain Injuries
in War, described injuries and outcomes rather than
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processes used to understand them or a truly histor-
ical presentation.

Probably the first book to address neuropsycho-
logical assessment was Franz’s Handbook of Mental
Examination Methods, published in 1920 and based
on practices he began around 1910. This book con-
tains a series of lectures involving “neurological and
mental examination methods” he presented to
interns at the Government Hospital for the Insane in
Washington, DC. Several mental tests were listed,
and methods to address both time and observational
information were found. Suggested to be effective
both for diagnostic and research purposes, his meth-
ods included assessment for the following: sensa-
tion, movement, language, attention apprehension
and perception, memory, association, calculation,
and general intelligence.

Russell, Neuringer, and Goldstein (1970) pub-
lished what could be considered the first book exclu-
sively devoted to neuropsychological testing in
Englishy Assessment of Brain Damage: A Neuropsycho-
logical Key Approach. The book was an outgrowth of
work since Goldstein’s dissertation in 1963 on test-
ing for brain damage. Although a good portion of
the foundations for this approach was directed to
psychiatric populations, this book was significant.ina
that it addressed the application of such tests totneu-
rological patients—a focus that has been maintained
within neuropsychology to the present. Additionally,
it presented a systematic approach todetermine
brain dysfunction. All three authors were heavily
influenced by the work of Reitanjjastudent of Hal-
stead at Chicago. Reitan topkests such as the Sea-
shore Rhythm Test fromvocational and related
fields and applied them t6 understand brain dys-
function. It was not until 1974, however, that Reitan
himself, with Leslie A. Davison, finally published
another landmark book on neuropsychological test-
ing, Clinical Neuropsychology: Current Status and
Applications. In collaboration with Davison, Reitan
published an overview of his battery and clinical
neuropsychology for the psychometrically based
North American audience with some “norms.”

Before the publication of his first book, there
were only two methods for learning Reitan’s
approach (i.e., the Halstead-Reitan Neuropsycho-
logical Battery): Study directly with him like the
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Reed brothers, or obtain the information from Reit-
an’s workshops. The majority of individuals learned
this method through the latter means. Typically,
these colloquia were lengthy presentations of Reit-
an’s ideas including theory, protocol, and applica-
tion of a battery of tests. The only data available
(e.g., normative information) on these tests were,
for many years, presented at these workshops, and
until the National Academy of Neuropsychology
(NAN) annual conference in Orlando in 1988, only
a small portion of clinical neuropsychologists’had
attended. Thus, although some understood Reitan’s
approach and battery, most practitioners were
unable to appreciate the evolution’of Reitan’s
thinking.

Although assessment ¢f brain damage was
increasing, there was relatively little written that was
comprehensive in térms of using psychological tests
rather than batteries. The works of Reitan as well as
of Goldstein{geused on a very limited approach.
However;in-1972 while at the University of lowa,
Benton-wrote a seminal chapter titled “Psychological
Testsfor Brain Damage,” which presented a more
comprehensive approach to understanding brain
dysfunction using psychological tests. Benton sug-
gested that an evaluation could include a variety of
psychological tests rather than just a battery. From
this perspective, a more robust and comprehensive
understanding of the brain and the potential set of
impairments could be achieved. Benton outlined the
first reported survey of neuropsychological tests for
adults and children, including measures of the fol-
lowing domains: general intelligence, reasoning,
memory and orientation, language functions, per-
ceptual and perceptuomotor performance, response
speed and flexibility, and attention and
concentration.

After this introduction of multiple tests came an
era focusing on the application of those tests to
understand specific syndromes. An excellent and
early example of this approach appears in Parsons
and Butters's-(1987) Neuropsychology of Alcoholism:
Implications for Diagnosis and Treatment. This book,
as an example of many others to this day (e.g., Gold-
stein, Incagnoli, & Puente, 2011), used the different
approaches proposed by Reitan, Benton, and others
to begin systematic analysis of specific syndromes.

31/08/12 7:58 PM


mcadwell425
Cross-Out

mcadwell425
Inserted Text
,

mcadwell425
Cross-Out

mcadwell425
Inserted Text
s

mcadwell425
Cross-Out


The value of such descriptions has been based on
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value of the neuropsychological instruments

used teunderstand those syndromes. As a result,
st 2 decades, an ever-expanding list of

neuropsychological tests has appeared in the litera-

over the

ture focusing on specific disorders.

CLINICAL NEUROPSYCHOLOGY

Clinical neuropsychology was formed as a result of
scientific evolution and amalgamation of several dis-
ciplines (e.g., neurology and clinical psychology;
Sperry, 1995). In 1996, after much work on the part
of individuals such as Meier, clinical neuropsychol-
ogy was formally recognized by the American Psy-
chological Association (APA) as a specialty in
psychology, joining the existing specialties of clini-
cal, counseling, and school psychology (Boake,
2008). Clinical neuropsychology is a specialty that
uses assessment and intervention to understand
brain—behavior relationships and applies this knowl-
edge to human problems (APA Commission for the
Recognition of Specialties and Proficiencies in Pro-
fessional Psychology, 1996). The fundamental goal
of clinical neuropsychology is to determine psycho-
logical problems (e.g., behavior, cognition, and
mood) affected by central nervous system dysfunc-
tion (Meier, 1997).

A clinical neuropsychologist is aproféssional
within the field of psychology with-speeial expertise
in the applied science of brain=pehavior relation-
ships (Barth et al., 2003). Neuropsychologists use
expertise in brain-behayigr relationships to assess,
diagnose, and provide,effective interventions (e.g.,
therapy and rehabilitation) for individuals of all ages
with neurological; medical, and psychiatric condi-
tions (APA"Division 40 Executive Committee, 2006;
Barth epaly; 2003). Barth et al. stated, “The clinical
neuriopsychologist uses psychological, neurological,
physiological, cognitive and behavior principles,
techniques and tests to evaluate patients’ neurocog-
nitive, behavioral, and emotional strengths and
weaknesses and their relationship to normal and
abnormal central nervous system functioning”

(p. 554). Clinical neuropsychologists are practitio-
ners; have a doctoral degree from an accredited uni-
versity program, ard an internship in professional

separate this list
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psychology, the-eguivalentof 2-full-time yearsof
ilized traini | | | level i il

B e A
have a license to practice psychology in their respec-
tive state/province or are employed as neuropsy-
chologists by an exempt agency (Barth et al., 2003).

Neuropsychologists engage in several profes-
sional activities, but neuropsychological assessurernt
accounts for the largest amount of professiondk-time
(Rabin, Barr, & Burton, 2005; Sweet, Peck, R
Abramowitz, & Etzweiler, 2002). The ont What contribution®
clinical neuropsychology is suggest
its utility in localization, lateralization, and lesion
reerl’s” (Hartman,
ion was accomplished with

detection—the so-calle
1991). This contrib
comprehensive assessments, which included mood,
cognitive, personalityy and behavioral instruments.
The advent and improvement of neuroimaging
have decreasedthe necessity of neuropsychological
evaluations,for the three Ls (Beaumont, 2008; Mar-
cottef Scott, Kamat, & Heaton, 2010). Nonetheless,
these technological advancements have not made
chinical neuropsychology obsolete; rather, they have
refined its purpose. Lezak, Howieson, and Loring
(2004) have suggested that neuropsychological
assessments are often obtained for the following:

Diagnosis

Patient care
Treatment planning
Treatment evaluation
Research

Forensics

Historically, neuropsychological assessments
were most frequently sought for assistance with
diagnostic concerns and remain the most frequent
referral question (Marcotte et al., 2010). However,
the improvement of neurodiagnostic techniques has
decreased the need of neuropsychological assess-
ment for diagnosis (Beaumont, 2008; Lezak et al.,
2004). Nonetheless, the use of neuropsychological
assessment as a diagnostic method is frequently
used in differential diagnosis, often to distinguish
between psychiatric and neurogenic and between
different neurological conditions (Lezak et al., 2004;
Meier, 1997) as well as to determine possible local-
ization of dysfunction (Tonkonogy & Puente, 2009).
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Neuropsychological assessment allows for an in-
depth analysis of functional limitations associated
with brain dysfunction and is required for diagnosis
by some diagnostic criteria for neurological disor-
ders such as Alzheimer’s Disease given that bio-
markers are not yet reliable (McKhann et al., 1984;
Storey, Slavin, & Kinsella, 2002).

Utility of neuropsychological assessment is not
limited to clinicians but also benefits academicians
and others interested in research. The use of neuro-
psychological assessments for this purpose is often
attributed to Halstead, as he is credited with apply-
ing the “test battery” approach to investigate brain—
behavior relationships of normal and brain-damaged
participants in a systematic and standardized format
(Reitan, 1994). Neuropsychological assessments are
frequently used in research to better understand the
effects of mood disorders (Porter, Bourke, & Galla-
gher, 2007), psychotic disorders (Palmer, Dawes, &
Heaton, 2009), neurodegenerative diseases (Libon et
al., 2007), physical conditions (e.g., hypertension;
Elias, Elias, Sullivan, Wolf, & D’Agostino, 2003),
and psychological and medical treatments (e.g., psy-
chotherapy, chemotherapy, and heart surgery;
McClintock, Husain, Greer, & Cullum, 2010; Tully,
Baker, Knight, Turnbull, & Winefield, 2009; Vardy
Rourke, & Tannock, 2007). Additionally, using
neuropsychological assessment for “basic” res¢arch
also helps develop new assessment techniqués and
instruments as well as norms that help-to increase
sensitivity and specificity of neurppsychological dys-
function (Ostrosky-Solis, Ardila, & Rosselli, 1999).

Assessing neuropsycholegical functioning in clin-
ical settings has proven ingréasingly beneficial and
common, and the use‘ef ieuropsychological assess-
ment in forensic settings has become increasingly
valuable (Horton; 2010). In contrast to clinical neuro-
psychology; assessment in forensic settings often has
different'goals, questions, clients, and techniques
(e.g., the‘decision-making process; Prichard, 1997;
see also Chapter 16, this volume). Regardless, neuro-
psychological evidence in forensic settings assists
third parties (e.g., judges and juries) in making just
legal decisions (Horton, 2010) and has been elabo-
rated extensively by Sbordone (e.g., Sbordone &
Saul, 2000) as well as by McCaffrey and colleagues
(McCaffrey, Williams, Fisher, & Laing, 1997).

APA-HTA_V2-12-0602-009.indd 4
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Although there is variability in how neuropsycho-
logical assessments are conducted, the basic purpose
is to acquire, analyze, and integrate neurological and
neuropsychological data from multiple sources
(American Educational Research Association, Amer-
ican Psychological Association, & National Council
on Measurement in Education, 1999). Typically, a
neuropsychological assessment involves records,
review, interview, testing, and report writing.
Records possibly provide the neuropsychelogist
with a general idea of what the presenting problem
will be, and the interview is vital togather a large
and varied amount of data and clarify uncertainties
in the clinical record and initial presentation. Test-
ing involves the administration of various proce-
dures and measures tQ-pdtients and is based on and
follows record reviewand interview.

The following sections provide an overview of
the basic elentents and processes comprising neuro-
psychological assessments. Although there is one
assesSment approach that is more prevalent and
favored among neuropsychologists, both major
approaches (i.e., fixed and flexible battery) are dis-
cussed in the sections that follow as well as the mea-
sures and norms associated with these procedures.
After this discussion, some general considerations
that affect neuropsychological assessment are exam-
ined. For example, technicians have become partic-
ularly important in neuropsychological assessments;
therefore, this topic deserves attention. Finally,
norms and time spent in a neuropsychological eval-
uation is covered, and the neuropsychological report
is briefly explained.

Records Review

With records acquired before-the-interview-as-well
as-infermationgathered-during it the neuropsychol-
ogist is able to develop hypotheses and administer
tests to confirm or disprove various working
hypotheses (Yochim, 2010). Typically, records are
the first type of information available. However, in
some cases, especially Social Security disability
determination cases;ferexample; few or no records
are available. In these situations, important records
(e.g., educational) are not available, as is often the
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case when the individual has attended school in
other countries. The reasons are varied, but typically
such records are difficult to obtain, the number of
personnel available to obtain such records is low,
and the impact that the case carries is “limited” (as
opposed to, e.g., death penalty cases).

In contrast, numerous challenges remain when
records are obtained or available. In the example of
an individual who has been educated in another
country, the records are hard to equate to the United
States, as educational attainment is not equivalent
across countries. In other cases, such as complex
forensic ones, large amounts of information are
often available through extensive historical and
laborious mining of records, sometimes done by
mitigating “experts” such as paralegals, case manag-
ers, and social workers as well as neuropsycholo-
gists. Given these difficulties, historical information
based on records is not always included in neuro-
psychological assessments even though it may com-
prise important and useful information.

Historical information outlined by existing
records provide a wealth of data about past and
present status, but synthesis of that information is
necessary and can be challenging (Howieson &
Lezak, 2010). This synthesis is best incorporated-in
a narrative format as a part of the written réport of
the neuropsychological assessment or intabular
form. A table can visually summarizethe salient
points critical to that synthesis and-provide a trajec-
tory of neurobehavioral changes‘over time. The syn-
thesized records provide the professional with a
contextual framework of\the client and allows for
preliminary hypotheses about client’s difficulties to
be pursued in subsequent testing. However, having
the records before the evaluation may bias the evalu-
ation procgdure as well as the findings and interpre-
tation of evaluation data. Although record review
could increase the likelihood of bias into the neuro-
psyehological evaluation, this qualitative informa-
tion often provides the professional with the most
representative context for the individual’s present-
ing problems. In addition to the interview, it is
almost always used to determine the necessary neu-
ropsychological procedures to implement that chal-
lenge the clinician’s hypotheses. Generally speaking,
the goal of the record review is to place the individual
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within a socio-historical-cultural context as a means
of providing baseline information about neuropsy-
chological functioning (Luria, 1973, 1980).

Interview
The interview, or Neurobehavioral Status Exam, in a
neuropsychological evaluation is critical, given that
it provides information for two of the componernts
of an evaluation (i.e., history and behavioral‘gbser-
vations). Although the neuropsychologist may have
an accurate understanding of the client’s,functioning
from records received previously, ¢onducting an
interview before testing is impetative to determine
whether testing is appropriateet necessary and, if
so, what types of tests should be administered
(Yochim, 2010). For example, if the client is
heavily medicated; actively psychotic, or physically
unable, then testing may be inappropriate—or even
unethical—beeause significant error would be intro-
duced (Manderploeg, 2000). The interview also pro-
vides(the/clinician with an initial understanding of
thedevel of cooperation of the client and what, if any,
accommodations or modifications for the evaluation
are warranted (Strauss, Sherman, & Spreen, 2006).
Interviews differ among practitioners, typically in
the amount of structure implemented and interper-
sonal style (for further discussion of structured and
unstructured interviews, please refer to Chapter 7,
this volume). Although there is variability, there are
standard areas to cover in a neuropsychological
interview, including demographics, medical/health,
developmental, educational, social, and occupa-
tional history as well as current medical/health sta-
tus and the effect of the disorder on the client’s life
(Strauss et al., 2006; Yochim, 2010). The interview
provides the neuropsychologist a chance to educate
the client about the evaluation and addresses client
concerns. In essence, the interview is both a data-
gathering activity and an educational one.
Interviewing is not limited to the client but also
includes significant others, children and, parents,
even teachers and employers. If the availability
arises, structured affidavits in forensic cases may be
of value, especially in understanding premorbid lev-
els of functioning and descriptions of more ecologi-
cally valid behaviors. Collateral interviews are best
conducted without the patient being present to
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enhance the validity of the information provided. It
may be worthwhile to ask similar questions of the
collateral interviewee and the patient to glean the
patient’s understanding of his or her difficulties.

Although interviews are typically semistructured,
structured interviews are sometimes implemented to
ensure that certain required information is obtained
(Rogers, Bagby, & Dickens, 1992). This approach
increases the likelihood that important information
is included and that replication of the interview is
more easily achieved. In contrast, unstructured
interviews permit a glimpse into the patient’s ability
to develop themes and organize his or her thoughts,
and they allow for additional information to be gath-
ered about the individual’s condition. Structured
interviews are probably most beneficial for clinicians
with less experience and in forensic cases where the
obtained information will become available to a
third party. At the same time, increased time and
lack of fluidity may hamper the gathering of sensi-
tive or subtle information. Ultimately, the most
important aspect of the interview is to allow the cli-
nician to formulate working hypotheses about a cli-
ent’s condition and implement measures to test his
or her ideas as the interview sets the foundation
(e.g., “medical necessity”) for testing.

Testing Approaches

Generally speaking, there are two major/approaches
to neuropsychological assessment: fixed battery and
flexible battery. The fixed battery;erstandardized
battery, approach uses the same battery of tests for
every client, despite different\presenting difficulties
and referral questions (Fennell, 2000). The flexible

make two
sentences for
clarity

y approach uses\d core battery of tests and
hniques for clients'with various syndromes (e.g.,

meN{ia and {raumatic brain injury; Sweet et al.,

2002), and¢ineontrast to fixed battery approaches,
the tests implemented vary based on practitioner as
well as'eontext (e.g., inpatient/outpatient setting and
syndrome). Given this variability, how tests are
organized as well as the most frequently used tests
in different contexts are discussed next.

Fixed battery. Two well-known fixed batter-
ies are the Halstead—Reitan Neuropsychological
Test Battery (HRNTB) and the Luria-Nebraska

APA-HTA_V2-12-0602-009.indd 6

Neuropsychological Battery (Golden, Hammeke

& Purisch, 1978; Reitan & Wolfson, 2004). The
HRNTB is the most researched and used fixed neu-
ropsychological test battery (Horton, 2008; Reitan
& Wolfson, 2004). The HRNTB is based on the
ideas of Halstead, who believed that there were two
types of intelligence: psychometric and biological
(Reynolds, Castillo, & Horton, 2008). Psychometri¢
intelligence is what is measured by intelligence tests
(e.g., Stanford-Binet), whereas biological intel-
ligence reflects the adaptive abilities of healthy
central nervous systems (Reitan, 1994;(Reynolds
etal., 2008). To determine biologicalintelligence,
Halstead selected 13 tests, given tlat the brain-
damaged individuals whom he.examined had a wide
range of deficits and tradifional intelligence tests
were not always sensitive‘indicators of brain dam-
age; some patients with significant damage did not
exhibit deficits imfunctioning (Reitan & Wolfson,
2004; Reynolds,et al., 2008). The HRNTB' fre-
quency of tise is attributed to the empirical evidence
of its ability to evaluate brain-damaged individuals
aceurately as a battery, given both its comprehensive
nature and its superior sensitivity for subtle deficits
(Horton, 2008). It has evolved to distinguish accu-
rately between normal and brain-damaged individu-
als, and, given that patients had a wide range of
deficits, it was necessary to include numerous tests
to examine these difficulties adequately (Reitan &
Wolfson, 2004).

The battery of tests that constitute the HRNTB
has been modified, as Reitan has added and removed
several tests to improve the sensitivity to damage of
the central nervous system (Reitan & Wolfson,
2004). Currently, the HRNTB includes 10 tests: the
Speech—Sounds Perception Test (SSPT), Rhythm
Test, Reitan-Indiana Aphasia Screening Test (AST),
Tactual Performance Test (TPT), Tactile Form Rec-
ognition Test, Sensory-Perceptual Examination,
Grip Strength Test, Finger Tapping Test, Category
Test, and Trail-Making Test (TMT; Reitan & Wolf-
son, 2004). When the HRNTB is administered, the
neuropsychologist may also include a traditional
measure of intelligence (e.g., Wechsler Adult Intelli-
gence Scale [WAIS], fourth edition) as well as a
measure of academic achievement (e.g., Wide Range
Achievement Test) and an objective personality

31/08/12 7:58 PM


mcadwell425
Cross-Out

mcadwell425
Callout
make two sentences for clarity

mcadwell425
Inserted Text
a


inventory such as the Minnesota Multiphasic Per-
sonality Inventory (MMPI; Horton, 2008).

The SSPT consists of 60 nonsense words with an
“ee” sound presented on a recording and requires
the individual to indicate which sound they heard
out of four choices on an SSPT answer sheet (Reitan
& Wolfson, 2004). It measures auditory memory,
rhythmic discrimination, and attention ability;is
designed to be relatively easy; and is one of two
measures that evaluate the first level of central pro-
cessing. The second measure in the HRNTB that
measures the subject’s attentiveness (i.e., first level
of central processing) is the Rhythm Test (Reitan &
Wolfson, 2004). Thirty pairs of rhythmic beats are
presented to the client from a recording, and the
individual is requested to determine whether the
beats are the same or different. Although this test
measures the client’s attention, it specifically evalu-
ates auditory perception and nonverbal auditory
discrimination.

The AST measures different language functions,
including naming, spelling, reading, writing, enun-
ciating, identifying numbers and letters, and simple
arithmetic (Reitan & Wolfson, 2004). This test iden-
tifies expressive or receptive language deficits,
which is determined by the amount and type of
errors committed (Johnson & D’Amato, 20419/ In
contrast to the AST, the TPT is a nonverbal test that
examines an individual’s ability to place 10 geomet-
ric blocks into 10 matching spaces-on a board
slanted 45° while blindfolded-(fforton, 2008). The
test is first performed with(tlie subject’s dominant
hand, followed by the noidominant hand and,
finally, both hands (Reitan & Wolfson, 2004). The
time needed to complete each trial and errors are
recorded and(are interpreted to determine one’s
complex problem-solving skills. After completion of
the taskywith both hands, the blindfold is removed
and the examinee is requested to draw as many
shapes as they can remember and place them in the
accurate location. The number of correct shapes
remembered and accurate location provide separate
scores that can be used as measures of spatial learn-
ing (Horton, 2008).

Albeit similar, the Tactile Form Recognition Test
is a separate test in the HRNTB that measures a cli-
ent’s ability to distinguish shapes by touching with
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their hands (Reitan & Wolfson, 2004). A board
blocks the client’s hand, and the client is requested
to identify flat plastic shapes. The test is completed
for both hands, and although other functions are
involved, it is suggested to provide information
about the contralateral parietal area and is a sensi-
tive measure of brain damage (Reitan & Wolfson,
2004).

The Sensory-Perceptual Examination, (i.é\,
Reitan—Klove Sensory-Perceptual Examination) is a
standardized and adjusted version of a behavioral
neurologist’s examination measurifig)the visual,
auditory, and tactile sensory functions of the central
nervous system (Horton, 2008;Reitan & Wolfson,
2004). Another basic ability) motor strength, is eval-
uated during the Grip Strength subtest. Grip
strength is assessed with a hand dynamometer, the
individual is requested to use each hand twice, and
the mean seote/is recorded. Finger Tapping, a mea-
sure of motor speed, requires the client to press a
lever<attached to a small board and a counter as
quiekly as possible for 10 seconds with each hand
on five consecutive trials.

In contrast to motor and sensory abilities,
abstraction and problem solving are measured by
how quickly the client is able to complete the TPT
as well as the Category Test and the TMT (Reitan &
Wolfson, 2004). The Category Test comprises seven
subtests with a total of 208 items, requiring a client
to choose the correct response out of four possibili-
ties based on the principle of that particular set
(Strauss et al., 2006). The client must deduce the
underlying principle from the subtest with the feed-
back they received from their choices, as the exam-
iner is not permitted to provide cues; rather, the
examiner informs the client if the response is correct
or incorrect. Originally, the Category Test was pre-
sented by means of a slide projector, but booklet
and computer adaptations are now available (Strauss
etal., 2006).

Although the Category Test is still widely used as
a measure of abstract reasoning and problem solv-
ing, the TMT is more frequently administered
(Ojeda & Puente, 2010). The TMT consists of two
parts, A and B (Reitan & Wolfson, 2004). Trails A
requests the client to draw lines that connect circles
in numerical order from 1 to 25, whereas Trails B
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requires the client to connect 25 circles by alternat-
ing between numbers and letters in sequence. The
client is instructed to complete this task as quickly
as possible. Errors are indicated by the examiner,
and the examinee is redirected to the previous posi-
tion (Reitan & Wolfson, 2004). The time taken to
complete and errors produced generate separate
scores and provide sensitive measures of cerebral
functioning, and more specifically, frontal lobe func-
tioning (Demakis, 2004).

The HRNTB provided an avenue and example for
other neuropsychological test batteries to follow,
such as the well-known and frequently administered
Luria-Nebraska Neuropsychological Battery
(Golden, 1982). The Luria-Nebraska Neuropsycho-
logical Battery, previously known as the Luria-South
Dakota Neuropsychological Battery, evolved from
the methods of Russian neuropsychologist, Alexan-
der Luria (Goldstein, 2000). He endorsed qualita-
tive procedures and was regarded as an intuitive
genius, and he operated from deduction to deter-
mine the underlying deficit of an individual syn-
drome using a functional system approach (Golden,
1982). While he was a renowned clinician and theo-
rist, his neuropsychological procedures were not
standardized. Although controversial, Golden et ak
(1978) standardized and validated Luria’s procés
dures, which provided practitioners a comprehen-
sive test battery built on his procedures,This
battery now is supported by numerous-¢mpirical
investigations and is widely administered by neuro-
psychologists (Goldstein, 2000)."Although not as
frequently used as previouslyythe battery allows for
the development of a defieit’analysis and an alterna-
tive fixed battery.

Golden and cqlleagues developed two forms of
the Luria-Nebraska Neuropsychological Battery:
Form I in k980 and Form II in 1985 (Golden et al.,
1978; Golden, Purisch, & Hammeke, 1985). Both
have the-same theoretical basis as they are a combi-
nation of Luria’s qualitative procedures, with stan-
dardized and quantitative methods. These forms
have separate administration materials but share 84
items in common. Form I has 269 items and 11 clin-
ical scales, whereas Form II has 279 items and 12
clinical scales (Walker et al., 2008). The current bat-
tery takes approximately 1 1/2 to 2 1/2 hours to
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administer, which is considered an improvement, as
it shorter than HRNTB (Golden et al., 1985).

Items are scored on a 3-point scale; 0, 1, and 2
indicate normal, borderline, and abnormal perfor-
mance, respectively. Individual items are summed
for each clinical scale and converted to T scores with
a mean of 50 and standard deviation of 10 (Golden
et al., 1978; Goldstein, 2000). The 12 clinical scales
that make up Form II include the original 11 clinical
scales plus Immediate Memory (Goldstein, 1985).
The 11 original clinical scales are: Motor Functions,
Rhythm, Tactile Functions, Visual Functions,
Receptive Speech, Expressive Speech, Writing,
Reading, Arithmetic, Memory, Intelectual Pro-
cesses, and Immediate Memory,

The Motor Functions scale measures the ability
to plan and complete simple motor abilities of the
upper extremities atid)the face. This scale is similar
to a standard neurological exam. It is the longest of
the 12 clinical’scales and organized for one to
understandunotor activity as a complex functional
systemikGolden, 1982). The Rhythm scale also
requites motor abilities; however, it measures the
ability to perceive and comprehend tones and rhyth-
mic patterns accurately by requiring the client to
reproduce words or rhythms or discriminate
between tones. The Tactile Functions scale exam-
ines cutaneous and proprioceptive functions such as
localizing touch, discriminating between two points
and various degrees of pressure, perceiving the
direction of a moving stimulus, and identification of
various figures. Another sensory function thor-
oughly examined in the Luria-Nebraska Neuropsy-
chological Battery is vision, evaluated with the
Visual Functions scale. Golden (1982) indicated
that this scale is “designed to evaluate a wide range
of visual functions and is thus highly sensitive to
right hemisphere dysfunction as well as dysfunction
in posterior portions of the brain” (p. 60).

Comprehending and producing speech is mea-
sured by the Receptive Speech and Expressive
Speech clinical scales. The examinee is required to
choose pictures or verbal descriptions of what they
heard on the Receptive Speech scale, whereas flu-
ency and articulation ability is examined on the
Expressive Speech scale by requiring the client to
read and repeat verbal information (Walker et al.,
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2008). The Writing scale evaluates an examinee’s
spelling, copying, and writing on a basic level. Simi-
larly, the Reading scale examines basic reading abil-
ity by requesting the client identify sounds and read
letters, words, sentences, and paragraphs. Funda-
mental and simple arithmetic skills such as calcula-
tion are examined on the Arithmetic scale, and the
ability to encode and learn verbal and nonverbal
information is measured by the Memory scale. The
Intellectual Processes scale evaluates reasoning
within different frameworks and contains similar
items to measures of intelligence (Golden et al.,
1985). The last clinical scale, Intermediate Memory,
examines retrieval and maintenance of previously
presented information.

Information can be organized into summary,
localization, and factor scales using data obtained
from the 12 clinical scales (Golden et al., 1985).
There are five summary scales: Pathognomonic,
Right Hemisphere, Left Hemisphere, Profile Eleva-
tion, and Impairment. The Pathognomonic scale
contains items infrequently missed by healthy indi-
viduals and is sensitive to brain dysfunction (Gold-
stein, 2000). The Right Hemisphere and Left
Hemisphere scales comprise items evaluating tactile
and motor functioning of the respective side of theé
body. Profile Elevation and Impairment evalitate
present functioning and degree of dysfunction,
respectively (Tsushima, 2010).

As there are five summary scales, there are eight
localization scales to best inferddcation of brain
damage. The localization scales include Left Frontal,
Left Sensorimotor, LeftParietal-Occipital, Left Tem-
poral, Right Frontal;Right Sensorimotor, Right
Parietal-Occipitaliand Right Temporal (Golden
etal., 1985). The’factor scales comprise items
representing different neuropsychological functions
(Walkenetal., 2008). Scores involve an age and edu-
cation ¢orrection to determine whether performance
is\abnormal (Goldstein, 2000).

Although the development of the Luria-Nebraska
battery was not without controversy (Adams, 1980;
Spiers, 1981), it was an important landmark in neu-
ropsychological assessment in that it provided a
different fixed battery and introduced American
neuropsychology to the ideas of Luria. It has
been shown to discriminate between healthy and
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brain-damaged individuals, and compared with the
HRNTB, it has been shown to be as equally effective
in identifying brain-damaged individuals (Tsushima,
2010). Nevertheless, as a comprehensive battery, it
has not maintained the frequency of use over time,
perhaps because of the psychometric limitations
(Walker et al., 2008).

Although the HRNTB and the Luria-Nebraska
battery were the first and most significant of‘the
neuropsychological test batteries, other batteries
have become increasingly popular in recent years.
Two examples are the Neuropsychological Assess-
ment Battery (Stern & White, 2003) and A Develop-
mental Neuropsychological Agsessment—the
NEPSY (Korkman, 1988).\The former is an updated
and psychometrically sophisticated version of the
batteries discussed edrlier. The NEPSY is an out-
growth of Lurid’s approach for assessing children.
These and pther efforts indicate that there may be a
resurgence of the battery approach in neuropsycho-
logical‘assessment.

Although the HRNTB and the Luria-Nebraska
battery were vital for the development of clinical
neuropsychology, as they provided evidence for
neuropsychological evaluations as valuable tools for
individuals with central nervous system dysfunc-
tion, the implementation of fixed batteries have
declined among practicing neuropsychologists and
the use of the flexible battery approach has
increased (Rabin et al., 2005; Sweet et al., 2002).
Collectively, the majority of neuropsychologists pre-
fer a flexible battery approach (Sweet et al., 2002).
The decline of the fixed battery approach and
increase of the flexible approach may be related to
the amount of time reimbursed by managed care,
which calls for more a focused and time-sensitive
approach, as is reflected in the flexible battery
(Rabin et al., 2005).

Flexible battery. An alternative approach to the
fixed battery was first proposed by Kaplan (Kaplan
etal., 1978). This approach is considered more
patient centered, as the battery of tests is selected
based on the clinician’s hypotheses to elucidate the
patient’s syndrome (Mitrushina, Boone, Razani, &
D’Elia, 2005). The flexible battery approach allows
practitioners to select measures to best understand
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the patient’s functioning, which is not possible in a
fixed battery approach,-as clinicians cannot remove
or add measures to the existing battery of tests.
Given that neuropsychologists are able to target the
problem with specific procedures and measures, it

is suggested this approach is more time efficient and
provides a more comprehensive understanding of
the patient’s difficulties (Bauer, 1999). The approach
is influenced by a more European tradition in assess-
ment, including Luria’s approach, that does not have
a specific set of tests or a rigid approach to under-
standing brain dysfunction.

The flexible battery approach is now favored by
the majority of neuropsychologists, as it allows the
professional to adjust and implement multiple mea-
sures and procedures to provide the most compre-
hensive understanding of the patient’s difficulties
(Bauer, 1999). Although the flexible battery
approach is not without-istmitatiens; it indeed has
become the most popular assessment approach
among neuropsychologists (Rabin et al., 2005) and
involves the administration of individual tests in dif-
ferent domains. Variability exists in the tests admin-
istered between practitioners for neuropsychological
domains (e.g., Executive Functioning and Memory)
ef interest in a flexible battery approach; however;
there is typically commonality in neuropsychologi-
cal domains assessed as well as tests administered.

Some writers, such as Faust (1991), haye ‘argued
that the lack of standardization makeseplication
and acceptability,in settings such as forensic ones
ineomplete. Because each case presents a unique sit-
uation and because each eyaldation is customized to
that situation, the underlying scientific support
becomes eroded and-its efosion poses problems in
the legal arena. Reed (1996) outlined how the fixed
battery—in this\Case, the HRNTB—was considered
scientificalljpmore rigorous than two flexible
approaches! As a consequence, the flexible battery
did nothold up to the scientific standards in legal
situations, referred to as the Daubert standard. One
possible way to address the variability of such an
approach, at least with regard to the interpretation
of the data, is to use a statistical method for interpre-
tation outlined by Miller and Rohling (2001).
Despite the current popularity of the flexible
approach, the continued development of significant

10
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scientific underpinnings was encouraged Z decades
ago and has yet to be realized (Kane, 1991; Russell,
Russell, & Hill, 2005). Regardless, the backbone of
the flexible approach is a compendium of neuropsy-
chological tests.

Most neuropsychological tests are grouped
according to domain. Although differences exist,
and there has yet to be an agreed-upon format, ther¢
is typically consistency among practitioners and
approaches to determining the essential domains of
a neuropsychological assessment. Accordingto one
of the most commonly used books in netropsycho-
logical assessment, Neuropsychologitdl Assessment
(Lezak et al., 2004), the main domains are orienta-
tion and attention, perceptionjmemory, verbal func-
tions and language skills,construction, concept
formation and reasoning,'and executive and motor
functions.

A problem thaf'atrises is that the categorization is
variable, as different labels are used and categories
with the same label have variable meanings. For
exampley sometimes the construct of “executive
functiening” includes reasoning and problem solv-
ing, whereas, in other situations, it does not; some-
times attention is matched with orientation; other
times, not. At present, there is no commonly
accepted set of domains, or names and definitions of
the domains, that neuropsychological assessment
comprises. However, one empirical investigation
using clinical psychologists and neuropsychologists
from several professional organizations (e.g., APA
and NAN) found the following common domains of
tests: adaptive-functional, aphasia, behavioral medi-
cine, developmental, intellectual or achievement,
neuropsychological, and personality—psychopathology.
Of these, intellectual and neuropsychological tests,
followed by personality—psychopathology tests, were
the most commonly used types of measures
(Camara, Nathan, & Puente, 2000).

Finally, there are theoretical models such as the
approach suggested by Luria in 1973 in The Working
Brain and Higher Cortical Functions in Man (1980).
His model is based on an evolutionary and hierar-
chical system of behavior. Simpler behaviors, such
as attention, are mediated by lower levels of the
brain with more complex behaviors, such as execu-
tive functions, mediated by higher structures such
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as the cerebral cortex. Domains are measured hierar-
chically, with the simpler or more fundamental
behaviors measured first and more complex behav-
iors measured last. Thus, assessment of attention
would precede executive functions, but if attention
is impaired, the measurement of executive func-
tions, in this case, would be fraught with error.
Hence, assessing simpler functions may be necessary
to make fundamental assumptions about more
complex ones.

In a landmark book, Strauss et al. (2006) put
together a compendium of neuropsychological tests.
These authors reviewed and presented a large num-
ber of tests, allowing the neuropsychological com-
munity for the first time to have a comprehensive
review of a larger number of individual instruments.
Several studies have been published outlining
what neuropsychological tests are used. One of
the first articles on this topic appeared in 1987
when Peck outlined what he considered “essential”
neuropsychological tests. The chapter indicated
that it was not a survey, nor was it intended to be
comprehensive.

Butler, Retzlaff, and Vanderploeg (1991) con-
ducted one of the first comprehensive surveys
through reviewing the Journal of Clinical and Expefti-
mental Psychology, Neuropsychologia, and the‘Inter-
national Journal of Clinical Neuropsycholegy (no
longer being published) between 1985 and 1989. A
list of 116 neuropsychological tests\was compiled,
and the survey was mailed to/500 members of the
International Neuropsychalogical Society (INS). In
order of frequency, the{ollowing tests were reported
as frequently beingused: the WAIS (Wechsler,
1955), the Wechslép Memory Scale (WMS;
Wechsler, 1945) ’the TMT (Reitan & Wolfson,
1985), the MMPI (Hathaway & McKinley, 1940),
the Wide Range Achievement Test (Jastak & Jastak,
1965), the Bender—Gestalt test, portions of the
HRNTB (Reitan & Wolfson, 1985), the Rorschach
test (Exner, 1995), the Benton Visual Retention
Test, the complete HRNTB (Reitan & Wolfson,
1985), the Wisconsin Card Sorting Test (Heaton,
1981), the Luria-Nebraska Neuropsychological
Battery (Golden et al., 1978), and the Luria—
Christenson Procedures. Finally, Butler et al. (1991)
noted that the WAIS was used by 86% of the sample,
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and the next most frequently used measure, the
WMS, was used half as often.

Camara et al. (2000) reported that the tests used
by clinical neuropsychologists were not the same as
those used by clinical psychologists (see Table 9.1).
Overall, approximately 100 tests were frequently
used, and most neuropsychologists used 25 tests
very frequently and approximately another 25
“somewhat” frequently. The MMPI and the
Wechsler scales, both intelligence and memory,
were used by most of the sample. It is’surprising
that the MMPI was the most frequéntly used test by
neuropsychologists.

At the 30th annual NAN conference in Vancou-
ver, results from a nationaksurvey were presented
(Ojeda & Puente, 2010) 5 The study obtained a com-
prehensive list of netropsychological tests that was
based on a reviéw)of the literature, neuropsychologi-
cal presentations, a review of the major test publish-
ers, and-a review of the Buros Mental Measurements
Yearboek! A comprehensive list of 600 tests was
obtained and sent to the members of the North Car-
olina Neuropsychological Society and the Pacific
Northwest Neuropsychological Society as a limited
sample test survey. Subsequently, an electronic list
of these instruments was created and sent to mem-
bers of Division 40 of APA and members of NAN. In
order of prevalence, the most frequently used tests
were as follows: the WAIS, the WMS, the TMT, the
Wechsler Intelligence Scale for Children (WISC;

TABLE 9.1

Frequency of Tests Used by Clinical
Neuropsychologists

Rank Test

Minnesota Multiphasic Personality Inventory

Wechsler Adult Intelligence Scale—Revised

Wechsler Memory Scale—Revised

Trail-Making Test A and B

Finger Tapping Test

Grooved Peghoard Test

Hand Dynamometer

California Verbal Learning Test

Category Test

Wide Range Achievement Test—Revised and
Third Editions
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—_
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Wechsler, 1949), the Boston Naming Test (Kaplan
etal., 1978), and the Rey-Oestereith Complex Fig-
ure Test (Rey, 1941). Although a total of 600 tests
were reportedly being used, the frequency varied
according to setting and not according to the geo-
graphical location.

Several specific test surveys have been conducted
including for specific age groups, types of setting,
and types of clients. In terms of specific age groups,
Sellers (Sellars & Nadler, 1993) reported that the
most frequently used tests for children were the
WISC and the Wide Range Achievement Test—
Revised (Jastak & Wilkinson, 1984). According to
Sellers, the tests used with adults most frequently
included portions of the HRNTB (e.g., the Category
and Finger Tapping tests), the 1981 revised version
of the WAIS, and the WMS. In terms of settings, the
primary focus has been on determining whether
neuropsychological test usage differs across clinical
and forensic settings. Lees-Haley, Smith, Williams,
and Dunn (1996) were the first to report that similar
tests were used in both forensic and clinical settings,
and Archer, Buffington-Vollum, Stredny, and Han-
del (2006) reported that frequently used neuropsy-
chological tests in forensic setting were, in general,
similar to those used in clinical ones. However, it
appears that, although similar tests are used, the
length of time involved in interpreting the tests-s
longer in the forensic setting.

Recent interest has arisen regarding-the use of
translated tests. Echemendia and Haxfis (2004)
reported that similar tests were being used in English
and Spanish and that the competency level of users
varied considerably. Despite laving access to almost
600 tests in Spanish, Oj¢da and Puente (2010)
reported that most neuropsychologists evaluating
Spanish speakerscused only approximately 50 of the
available tests, ©Of those, approximately a dozen were
frequently used. However, a NAN policy paper on
ing Hispanics (Judd et al., 2009) warns about the
plistic translation and the use of North American
r+ms fox Spanish speakers. In Hong Kong, neuropsy-
chological Yests are used infrequently (Tsoi & Sund-
berg, 1989);and-in China, Ryan, Dai, and Zheng
collectively reported that;- #1994 the most frequently
used tests were the WAIS, the Chinese version of the
WISC, the MMPI, the WMS, and the HRNTB.

Start new sentenée
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A recent survey of 404 members of the NAN and
the INS was conducted by Smith, Gorske, Wiggins,
and Little (2010). The Beck Depression Scale (Beck,
Ward, Mendelson, Mock, & Erbaugh, 1961) was the
most commonly used test, followed by behavior rat-
ings, and, subsequently, the Minnesota Multiphasic
Personality Inventory—2 (Butcher, Dahlstrom, Gra-
ham, Tellegen, & Kaemmer, 1989). In general,
younger patients were more likely to have personal-
ity tests administered. Furthermore, personality
tests were used most often when the evalpations did
not involve classically brain-injured patiénts. Per-
sonality tests were more frequentlycused for learning
disabilities and for forensic and clinical evaluations.

In recent years, neuropsychological testing has
become more focused on the'measurement of effort.
Effort is broadly definedias the amount of motiva-
tion applied by the test taker. If motivation does not
correlate well totest responses, the validity and reli-
ability of the<entire evaluation may come into ques-
tion. Effotrtuests include, but are not limited to, the
following:'the b test (Boone et al., 2000), the Com-
puterized Assessment of Response Bias (Lyell,
Conder, & Green, 1997), the Dot Counting Test
(Boone & Lu, 2002), the Test of Memory Malinger-
ing (Tombaugh, 1996), thePortland Digit Recogni-
tion Test (Binder, 2002), the Rey Memory Test
(Reznek, 2005), the Victoria Symptom Validity
Test (Slick, Hopp, & Straus, 1997), and the Word
Memory Test (Green, 2005).

Norms

One of the most complicated aspects of neuropsy-
chological tests is that of norms. Many test develop-
ers lack sufficient funds and personnel to mount
significant standardization studies. Often small sam-
ple sizes are used, a problem compounded by the
fact that many of the samples are geographically
restricted and based on a limited clinical sample
(e.g., dementia only). If obtained, “normals” (i.e.,
nonclinical samples); are sometimes not well
matched to the clinical sample. Some tests (e.g., all
versions of the Woodcock—Johnson) present primar-
ily, if not exclusively, “normals.” Other tests, such
as the HRNTB, focus primarily on clinical samples.
Other times, the norms are not well described, and
the interpreter has to use a leap of faith in their
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interpretation of the results. Finally, problems arise
in that different norms exist. The Heaton norms,
which are applicable to the HRNTB as well as to
other commonly used tests, are the most frequently
used, but even then they are limited by the sample
size as well as other aspects (e.g., geographic limita-
tions; Heaton, Grant, & Matthews, 1991). A related
problem is whether norms from one ethnic group
(e.g., Caucasian residents of the United States)
could be used or are transferable to another, non-
U.S. majority, ethnic group (e.g., Hispanics). Some,
such as Ardila, Rosselli, and Puente (1992) have
made limited norms with Spanish speakers available
for some common tests such as the mini-mental sta-
tus exam, but even these norms have problems.
What ends up happening is that, regardless of the
sensitivity of the test, its specificity ends up being
affected by norms. It is not unusual that raw scores
of one test may result in a normal interpretation
with one set of norms and impaired with another
set. In essence, the value of the norms is based on
the referral question as well as the quality of the
norms themselves. If one assumes that all norms are
equal or valuable, it could result in errors in
interpretation.

Technicians as Test Givers

Technicians are frequently involved with.steuropsy-
chological assessments to administerneuropsycho-
logical measures. In examining thie-Medicare
utilization data, technicians are,widely used in neu-
ropsychological testing and infrequently used in
psychological testing. Specifically, in the 2010
American Medical Association (AMA) Code Man-
ager, Medicare ddta reported indicated that psycho-
logical testing by’a doctoral-level provider occurred
190,913 times, whereas psychological testing by a
technietanvoccurred in 13,009 instances. In contrast,
neuropsychological testing by a doctoral-level pro-
vider occurred in 460,327 instances, whereas tech-
nicians provided the service 96,151 times.

Defining a technician is, ironically, both simple
and difficult. According to the Federal Register, tech-
nicians are individuals who receive a 1099 form and,
consequently, an employee or independent contrac-
tor and are persons who hold a Bachelor’s degree
from an accredited college or university with a
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major in appropriate social or biological sciences
(with at least 12 college credit hours in psychology).
Furthermore, the federal government indicates that
such individuals provide services under supervision.
They typically administer and scores tests but do not
interpret tests or integrate test data with other
sources of data prescribed by the supervisor and, are
suggested to have training in ethics, neuropsychot
ogy, psychopathology, and testing.

Specific to students, Medicare has never reim-
bursed for services provided by student$yin training
for any health disciplines. The assuniption is that
general medical education pays'training programs,
and double dipping would oc¢ur if Medicare and the
Current Procedural Terminology (CPT) reimbursed
for student activity. However, students can perform
as technicians as long-as they are not being trained
and their activity is not part of their educational
requirements,(e’g., a neuropsychologist in the com-
munity entploys the student as a technician in his or
her practice). Supervision can only be performed if
the-professional holds a doctoral degree in psychol-
ogy, is licensed or certified as a psychologist, and is
contractually related to the carrier that is being
billed as a “clinical psychologist” (Centers for Medi-
care and Medicaid Services, 2004, p. 47553). On the
plus side, technicians may increase the objectivity of
data collection, minimize the potential for bias, and
expand services available.

Time

Time is broadly defined as what the professional
does while completing a neuropsychological evalua-
tion. For neuropsychological testing, time is pretest,
intratest, and posttest administration. Pretest is
broadly defined as the time required for selecting
and preparing the test. Intratest involves the actual
administration of the test; posttest involves the scor-
ing, interpretation, and integration of the test with
other materials. This interpretation applies to both
the Neurobehavioral Status Exam (i.e., interview) as
well as the testing done by the doctoral-level profes-
sional as well as the technician. For the technician,
time that is billable is only face-to-face time (i.e.,
administration of the test). However, for purposes of
payment for technician by the supervisor, time typi-
cally comprises test preparation, test administration,

13
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and test scoring. Another way to determine time is
to consider what it does not include: patient’s com-
pletion of tests, scales, and forms; patient’s waiting
time; typing of reports; nonprofessional (e.g., cleri-
cal) time, and literature searches and learning new
techniques.
Defining time specifically is based on “The

Rounding Rule.” According to the CPT, the follow-
ing table would apply:

0 unit < 31 minutes;

1 unit = 31 minutes to < 91 minutes;

2 units = 91 minutes to < 151 minutes;
3 units = 151 minutes to < 211 minutes;

4 units = 271 minutes to < 331 minutes, and so
forth.

Another question is: How long is a neuropsycho-
logical battery of tests? The answer depends on the
source of information. An examination of some of
the previous studies reviewed (e.g., Sweet et al.,
2002) found that the typical evaluation lasts well
over 10 hours and, in some cases, upwards of over
15 hours. This reflects the earlier trends during the
1980s and 1990s, when evaluations were extremely
lengthy, typically exceeding 10 and sometimes
approaching 20 hours. Because of limitations
imposed by managed care, the total amount of hours
now typically do not exceed 10, largely because of
industry caps on the total amount of time allocated.
For forensic evaluations, however, thése limits do
not apply and may last up to 10 tim¢s longer than
clinical assessments. In contrast, some evaluations
are much shorter. For example; concussion evalua-
tions onsite during sportswactivities (e.g., hockey
and football) may lastbut a few minutes.

Also of importance is the ratio of time spent
interviewing versus testing. In general, for every
hour of interviewing, there are 5 hours of testing.
According to Puente (2005), for every hour of test
admindstration, a half hour of test scoring occurs,
even though this varies considerably from test to
test. For example, the TMT may take seconds to
minutes to administer, whereas the Wechsler scales
may take minutes to hours. Ball, Archer, and Imhof
(1994) reported large differences for the 23 most
commonly used tests based on administration,
scoring, and time.

14
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Interview and testing itself are typically reim-
bursable by insurance carriers, on average, for
approximately 1-3 hours for interviewing and 6-10
hours for testing. Longer evaluations are often not
reimbursed and may actually result in auditing by
the insurance carrier. Typically, testing is part of
direct patient contact and nondirect patient activity.
The largest amount of time is the actual administra-
tion of tests as it consumes approximately two thirds
of the total time. The final part includes scoring and
interpretation of administered tests. For some'tests,
the scoring is easy and straightforward( but for oth-
ers, the scoring can be laborious and fime consum-
ing. The most difficult portion is the interpretation
or integration of test findings. %' this portion, the
qualified health professional integrates the results of
the following sources of«data for the final and inte-
grated interpretatiofy; record review, interview
(direct and collateral), testing behavior, and test
results. A written report provides a mechanism for
documenting that the services were provided and, in
turn, prevides a method to communicate the infor-
mation obtained to interested parties (e.g., referral
source, patient, and collaterals).

Report

The standard written report contains several basic
sections: Identifying Information, Reason for Evalu-
ation, Evaluation Procedure, Tests and Testing
Results, Integration, and Summary. A summary test-
ing sheet providing specific numerical information
sometimes accompanies the report as an appendix.
Identifying Information contains data about the
patient (age, gender, etc.). Reason for Evaluation
identifies the referral source (e.g., neurologist) and
purpose of the evaluation (e.g., assessment of mem-
ory). Evaluation Procedure explains what days
(maybe even time of day) the work was performed
and any aspect that would help replicate the study if
one wanted to do so or if the case was to be audited.
Tests and Testing Results vary as to whether a tech-
nician was involved or whether a professional did
the entire testing. If a technician was involved, a sec-
tion of specific information about the test adminis-
tered is included as well as the actual results (e.g.,
number of errors on the Category test). The inter-
pretation of that test in conjunction with other
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information (e.g., history, other test results) is then
included in an integrative fashion under a separate
section, Integration and Summary as well as per-
formed by the professional. If the professional does
the testing, then Testing Results, Integration, and
Summary can be placed under one section. The rea-
son for the division of sections when a technician is
used is to assist in understanding the report when
an audit is being completed. Readers are encouraged
to consult Chapter 3 in this volume, given the brev-
ity of this section and importance of report writing.

CHALLENGES FOR THE FUTURE OF
NEUROPSYCHOLOGICAL ASSESSMENT

Clinical neuropsychological assessment has a long
past but a short history. This history, however, has
been explosive. With over 100 years of application
since Wundt, neuropsychology as a specialty started
formally around 1980 with the organization of Divi-
sion 40 of APA and NAN. Other organizations, such
as the INS, have been more scientifically, rather than
professionally, focused. However, it was not until
1996 that APA recognized clinical neuropsychology
as a specialty (APA Commission for the Recognition
of Specialties and Proficiencies in Professional Rsy-
chology, 1996). During those years and sinde then,
growth has been dramatic. Neuropsychology has
grown to be the primary clinical assessment in psy-
chology and the largest group of diagnosticians as
well as clinical testers in psychelogy. With this
growth, there has also beena'drastic increase in tests
and patterns of testing. There are probably well over
2,000 tests currently-being used in clinical neuropsy-
chology although‘probably only 50-100 are used
with some regulatity. The specialty has gone from
relying almosp exclusively on batteries (e.g., the
HRNTB)_to almost exclusively a composite of indi-
vidual tests (e.g., the WAIS). Finally, neuropsycho-
logieal testing has gone from being a strictly clinical
enterprise, focusing initially on neurological and psy-
chiatric patients, to addressing varied populations
(e.g., sports, military, and health) as well as forensic
ones. It appears, however, that this enormous growth
may not be as strongly supported scientifically as it
should, and its application to ethnic minority groups
(e.g., Hispanics) remains relatively weak.
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Three challenges lie ahead for neuropsychologi-
cal assessmeqft: (a) The scientific base needs to be
expanded, and translational research needs to be a
primary focus; (b) there needs to be an understand-
ing of nonmajority group members, especially in
light of shifting American demographics and the
globalization of neuropsychological assessment
increases; and (c) inclusion of neuropsychological
assessment in wide-spectrum health and related
fields (e.g., education, sports, law) needs.to dccur.

In addition to these three challengesyhistorical
problems persist, including being petceived as
overly political, inbred, and elitist.’This perception,
real or otherwise, may impede’the generalizability of
neuropsychological assessment to wider audiences,
both geographically (€.g to developing countries)
and for other specialties within psychology (e.g.,
industrial psychology). These problems may prevent
Wundt and-James’s beliefs about psychology from
being heavily associated with underlying brain func-
tion and-may limit the role that neuropsychological
approaches play in answering traditional philosoph-
ical questions. Regardless, the explosive growth of
clinical neuropsychology and neuropsychological
assessment over the past 3 decades potentially sig-
nals a paradigm shift within the measurement of
abnormal behavior.
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