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* New York University, New York, 1931-1952

Hospital, New York,

Major Honors and Awards

» Babcock was elected to the New York Acad-
emy of Science and was a Diplomate of the
American Board of Examiners in Professional
Psychology.

Landmark Clinical, Scientific, and
Professional Contributions

* In the 1930s, Babcock began a longitudinal
study of syphilitic patients, a project that was
less notable for its outcomes (many of which
were not subsequently replicated) than for its
methodology. Classic neurological studies
from the time of Paul Broca and Karl Wernicke
were centered around clinical case observation.
In a departure from this classic tradition,
Babcock adopted the methods of scientific

psychology to study the cognitive effects of
neurological disease. Her research methods
were well characterized and repeatable, she
utilized standardized psychometric measures,
and she incorporated normal control compari-
son groups in her research. Anticipating later
batteries of neuropsychological tests, Babcock
attempted to quantify deficits in discrete men-
tal abilities and used an “efficiency index” to
summarize the overall functioning of her
patients.

Babcock based her efficiency index on the idea
that intellectual function varies over time.
More specifically, people may exhibit a higher
level of intellectual function while healthy and
in the prime of life, than they do after suffering
neurological or psychiatric disorders. Babcock
believed that mental disorders do not affect
tests of prior knowledge acquisition (e.g.,
vocabulary). She further identified a number
of tests that she thought were sensitive to men-
tal disorders, including tests familiar to con-
temporary neuropsychologists (e.g., reverse
digit span and various reasoning tasks).
Babcock quantified mental efficiency by
contrasting performance on these two kinds
of tests, a forerunner of the hold-don’t hold
test comparison (> Hold-Don’t Hold Tests).
Babcock’s contemporary influence is also evi-
dent in her story memory format. In this for-
mat, a story is initially presented and recall is
tested. The story is presented a second time
followed by 10 min of interpolated activity
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and a final recall test. This format has been
adopted in some contemporary memory bat-
teries and has the advantage of allowing
the neuropsychologist to test both immediate
and delayed recall, as well as learning
with repetition. Although the original
Babcock Story is rarely used today, some
current memory batteries incorporate its
format (» Wechsler Memory Scale All Ver-
sions). In this and other respects, Babcock’s
work continues to influence clinical and sci-
entific neuropsychology.

Short Biography

Little has been written concerning Babcock’s
personal life. She was born in 1877 in Westerly,
Rhode Island. She began her career late in life,
earning her doctoral degree in her 50s. Prior to
this, she lived a traditional life as a homemaker.
She initially gained experience working in psy-
chiatric facilities, but after earning her doctorate,
she spent the balance of her career on the faculty
at New York University. Despite her late begin-
ning, Babcock’s work was an important forerun-
ner to the emergence of neuropsychology as a
scientific field. Babcock died on December 12,
1952.
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Babinski Reflex
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Synonyms

Long tract sign; Plantar reflex; Upper motor neu-
ron sign

Definition

The Babinski reflex is a component of the neuro-
logical exam, used to assess the adequacy of the
pyramidal tract (upper motor neuron). This reflex is
elicited by making contact along the lateral side of
the plantar foot with a blunt implement and not
causing pain, discomfort, or injury to the skin; the
implement is run from the heel along a curve to the
metatarsal pads. There are three responses possible:

+ Extensor (positive or pathological): hallux
(great toe) extension and the other toes abduct
(fanning)

+ Flexor (negative or normal): all toes flex and
the foot everts

* Indifferent: no response

Current Knowledge

An extensor (positive) response signifies pathology
in the upper motor neuron pathways, either in the
spinal cord and/or brain, such as in multiple sclero-
sis, stroke, traumatic brain injury, or spinal cord
injury. It may be the sole sign of upper motor neuron
damage and is the most popular reflex for evaluation
of these pathways for the lower limbs. All infants
exhibit an extensor response from birth, which con-
verts to a flexor response during ages 12—18 months
as the nervous system matures given normal devel-
opment; developmental delay may result in a persis-
tent positive response. Indifferent responses may be
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Bacterial Ventriculitis

found in normal individuals but may also indicate
the presence of a lower motor neuron or other
peripheral nervous system injury that interferes
with the expression of a normal flexor response.

Cross-References
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Traumatic Brain Injury (TBI)
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Definition

Backward masking occurs when the perception of
a stimulus is attenuated by the rapid presentation
of a subsequent stimulus (the “mask’’). Within the
domains of neuropsychology and psychology,
backward masking typically refers to visual phe-
nomena. However, backward masking has been
explored in other sensory domains such as ...
(may want to list other domains here). In a typical
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backward masking paradigm, a visual stimulus
(such as a letter) is rapidly presented and followed
by a mask that encompasses the area of the visual
field where the initial stimuli was presented
(Breitmeyer and Ogmen 2000). The presentation
of the initial stimulus, while rapid, is sufficiently
long enough for a non-backward masked presen-
tation to be perceptible. The mechanisms under-
lying backward masking are an active area of
research; however, it is well established that cen-
tral and likely cortical mechanisms are involved,
given the time course of the effect as well as its
ability to be produced with dichoptic presentation
(stimulus and mask presented to separate eyes).
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Bacterial Ventriculitis

Courtney Murphy

Belmont Behavioral Hospital, Philadelphia,
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Synonyms

Intraventricular infection; Intraventricular inflam-
mation; Ventriculomeningitis

Definition

Bacterial ventriculitis refers to inflammation of
the cerebral ventricles, typically resulting from
intraventricular infection or bacterial infection of
cerebral spinal fluid.

Current Knowledge

Bacterial ventriculitis is a potential life-threatening
condition that can result from the rupture of a cerebral
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abscess, an infection of an external ventriculostomy
catheter, an infection of cerebral spinal fluid, and
other infectious CNS conditions. Bacterial infection
produces an immune response in the lining of the
ventricles, resulting in inflammation.

Presenting symptoms can be headaches, dizzi-
ness, confusion, photophobia, and neck and upper
back pain and nausea and vomiting in children. In
infancy, it can cause unrecognized hydrocephalus.
Ventriculitis must be confirmed by examination of
the cerebrospinal fluid.
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Definition

Normal balance requires the integration of three
sensory systems: visual, vestibular (found in the

Balance Disorders

inner ear), and somatosensory (sensations from
the skin, muscles, tendons, and joints) — in addi-
tion to muscle strength. When these systems are
impaired, individuals may experience episodes of
spinning, light headedness, trouble focusing their
eyes, and/or poor balance or falls.

Categorization

Balance may be affected by disturbances of
strength in the trunk or legs, sensation deficits,
or difficulties with coordination. Multiple sys-
tems may be affected. A detailed history and
neurological examination may help detect the
affected area. Balance may be impaired after a
focal event such as a stroke or may develop
during the course of a neurodegenerative disease
such as Parkinson’s disease. Medications and
infections of the brain or inner ear may also
contribute to balance difficulties.

Epidemiology

Aging may also affect balance. Approximately
40% of people older than age 65 suffer falls each
year. Vertigo is the most common form of
dizziness.

Natural History

Balance disorders associated with neurodegener-
ative diseases tend to be progressive.
Neuropsychology and Psychology of
Balance

Neurodegenerative disorders associated with bal-
ance that affect the cortex can also be associated
with cognitive difficulties.

Evaluation

The history and physical examination often
lead to a diagnosis. At times, laboratory tests
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Balint, R. (Rezso (Rudolf) Balint) (1874-1929)

and imaging are obtained for confirmation or
to rule out harmful diagnoses. If a reversible
cause is found and treated, significant recov-
ery may occur. However, if the balance prob-
lem is due to a permanent or progressive
neurological deficit, the patient may need
training to manage their gait and balance
difficulties.

Treatment

Physical therapy and vestibular rehabilitation
may be useful in appropriate cases. They
may improve current functioning and
potentially decrease the potential for
progression of deficits and complications
from falls.

Cross-References
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Major Honors and Awards

+ Balint’s work was honored by the later naming
of his “triple-syndrome complex” as “Balint’s
Syndrome” by Hecaen and Ajuriaguerra (1954).

Landmark Clinical, Scientific, and
Professional Contributions

* Hungarian physician Rezso Balint’s first writ-
ings, published while he was still a medical
student, were case studies examining muscular
atrophy in hemiplegia. He went on to study
tabes dorsalis and the treatment of epilepsy.
In 1907, Dr. Balint recorded his observations
of a patient who suffered from a unique con-
stellation of neurologic symptoms including
fixation of gaze, neglect of objects in his
periphery, and misreaching for target objects.
The patient was noted to first experience these
symptoms following damage to the posterior
parietal lobes. This “triple-syndrome complex”
was later named “Balint’s Syndrome.”

Short Biography

Rezso Balint was born in 1874 to a German-Jewish
family in Budapest, Hungary. He attended the Uni-
versity of Budapest, where he received his degree in
medicine in 1897. Balint was a student of Friedrich
von Koranyi. He was employed as a Lecturer at the
University of Budapest in 1910 and was promoted
to Professor of Internal Medicine in 1917.

At the onset of World War I, Dr. Balint turned his
research focus from neurology to tuberculosis and
metabolism and the treatment of diabetes. He is
most well known in his home country of Hungary
for the treatment of gastric ulcer with the use of
alkali.

Rezso Balint died of thyroid cancer in 1929 at
the age of 56.

Cross-References
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Short Description or Definition

Balint’s syndrome was first described by Rezs6
Balint in 1909. It consists of three visuospatial
abnormalities: simultanagnosia, optic ataxia,
and ocular motor apraxia. The syndrome typi-
cally occurs in the absence of visual field defi-
cits. Individuals with Balint’s syndrome
experience significant perceptual limitations.
Patients with this syndrome cannot perceive
more than one object at a time. They experience
great impairments in their ability to explore
visual space: they have difficulty navigating
through their environment; they get lost easily;
and they experience difficulty reaching for or
grasping items in need.

Balint’s syndrome is usually associated with
large bilateral lesions in the dorsal occipitoparietal
region and is consequently rare. The most com-
mon causes of Balint’s syndrome include ische-
mia (particularly watershed infarctions) and
degenerative disorders (e.g., Alzheimer’s disease,
posterior cortical atrophy). Balint’s syndrome can
also result from trauma, tumors, leukoencepha-
lopathies, and prion disorders. In individuals
with HIV/AIDS, Balint’s syndrome can develop
secondary to HIV encephalitis or progressive
multifocal leukoencephalopathy. Transient symp-
toms of Balint’s syndrome have been reported in
association with migraine onset.

Balint’s Syndrome

Natural History, Prognostic Factors, and
Outcomes

The prognosis for patients with Balint’s syndrome
varies depending on the etiology of the syndrome.
Patients with posterior cortical atrophy usually
experience a declining course, while some
patients with acute infarction may demonstrate
improved functioning with time.

Neuropsychology and Psychology of
Balint’s Syndrome

As noted above, individuals with Balint’s syn-
drome display three classic symptoms, including
simultanagnosia, optic ataxia, and ocular motor
apraxia. Simultanagnosia is generally considered
to be a disruption in spatial attention, which is
associated with an inability to direct one’s atten-
tion to more than one or a few objects at a time. It
is not uncommon for patients with this syndrome
to ignore or neglect all other objects once one
object in the visual field has been fixated upon.
Although patients can perceive and name individ-
ual objects regardless of the object’s location
within the visual field, they exhibit an inability
to perceive and interpret the gestalt of the scene.
The second symptom associated with Balint’s
syndrome is optic ataxia, which is defined as a
deficit in reaching under visual guidance despite
normal limb strength and position sense. As a
result of this symptom, patients demonstrate an
inability to manually respond to visual stimuli,
and they often make location errors when pointing
to or grasping for visual targets. Some of the
impairments noted on tests of reaching abilities
include increased action latency, poor control of
hand trajectory, increased variability at the end of
the reach, tendency to reach to one side, and
dissociations of distance and direction control.
The third symptom of Balint’s syndrome includes
ocular apraxia, which is manifested by an inability
to voluntarily shift gaze toward a new visual tar-
get. The ability to make a saccade on command is
significantly impaired and is next to impossible
for patients with Balint’s syndrome, whereas the
ability to make reflexive saccades (e.g., those
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Balint’s Syndrome

made to suddenly appearing visual objects or sud-
den noises) and random spontaneous saccades
remains intact.

Evaluation

Before a diagnosis of Balint’s syndrome can be
made more general, cognitive dysfunction (e.g.,
hemineglect, visual impairments) should be ruled
out. It is important that the patient’s visual fields
be assessed fully as some types of visual field
abnormalities (e.g., extensive peripheral scoto-
mata) can result in symptoms that are very similar
to Balint’s syndrome.

A typical method of assessing for
simultanagnosia includes asking the patient to
examine and describe the events depicted in a
complex visual image (e.g., the Cookie Theft Pic-
ture from the Boston Diagnostic Aphasia Exami-
nation). In such a task, it is helpful if key elements
of the image are presented in all four quadrants of
the picture in order to assess visual attention more
fully across the quadrants. Individuals with
hemineglect may describe items on one side of
the picture only. Patients with Balint’s syndrome
often are able to identify discrete items in the
picture; however, they are frequently unable to
integrate the various elements of the picture into
a coherent story. Patients will also show impair-
ments on visual search and counting tasks. Letter
identification and reading abilities should be
assessed for functional purposes.

In assessing for optic ataxia, one may place
several items at different locations on a table and
ask the patient to touch or grasp each of'the items. It
is important to assess whether the patient is able to
grasp items within both hemifields with each hand
independently. Patients with unilateral lesions typ-
ically demonstrate greater impairment when
reaching for items located in the hemispace that is
contralateral to the lesion, using the contralateral
hand. Individuals with Balint’s syndrome, by con-
trast, are typically impaired at reaching for visual
targets for all locations within the visual field;
however, it has been noted that some patients
with Balint’s syndrome do demonstrate reaching
difficulties in which one arm is more affected than
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the other. Patients with this syndrome are noted to
be clumsy when grasping for items, and they may
often mislocate objects in space when reaching for
or pointing to items. In contrast, reaching to
somatosensory targets such as parts of the patient’s
own body (e.g., knee, shoulder) on command is
frequently intact; however, patients with significant
parietal spatial representation abnormalities may
indeed demonstrate impairments in both reaching
for objects as well as reaching to somatosensory
targets.

In assessing for ocular motor apraxia, the
patient’s ability to make saccadic eye movements
to targets on command can be compared to
his/her ability to make reflexive saccades to tar-
gets that appear suddenly in their field of vision.
The former can be tested by asking the patient to
saccade between the clinician’s left and right
index fingers, spaced far apart and held at various
locations across the patient’s visual field. The
latter can be tested in response to a person pass-
ing by or to a loud unexpected noise occurring
in the periphery.

Treatment

Relatively little is known about treatment of
patients with Balint’s syndrome. Rehabilitation
often utilizes a functional approach in which the
patient’s strengths are used to offset impairments.
There is some evidence to suggest that cognitive
and perceptual rehabilitation approaches using
verbal cues and organizational search strategies
can improve visual function and reaching abilities
(see Perez et al. 1996). Case report studies, of
which there are few, suggest that various rehabil-
itation strategies may be employed (see Rose
et al. 2016; Zgaljardic et al. 2011), with minimal
recovery of functional and physical abilities
reported.

See Also
Neglect Syndrome

Simultanagnosia
Visual Field Deficit
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Synonyms

Central nervous system depressants; Sedative-
hypnotics

Definition

Barbiturates belong to a class of medications
known as sedative-hypnotics. Initially they were
prescribed for their anxiolytic and relaxing prop-
erties. Later, they were also used as anticonvul-
sants, and shorter-acting forms were developed
for use as anesthetics in surgery (Feldman
et al. 1997).

Barbiturates affect a subtype of the receptors of
the neurotransmitter, gamma aminobutyric acid
(GABA), one of the most common inhibitory
neurotransmitter systems in the brain. Their
behavioral effects include relaxation, drowsiness,
and feelings of euphoria. However, their wide-
spread effects also result in the depression of
reflexes and cardiovascular and respiratory

Barbiturates

functions, particularly at higher doses (Feldman
et al. 1997).

The psychoactive effects of barbiturates
increase their risk for drug dependence and
abuse. Symptoms of tolerance and withdrawal
develop with chronic use. Reportedly, tolerance
develops to the psychoactive effects of barbitu-
rates, but less to the respiratory depressant
effects, thereby increasing the risk of a toxic
overdose (Feldman et al. 1997). Cross-tolerance
with other substances may also occur. For exam-
ple, alcohol use may also increase tolerance to
barbiturates, further increasing the risk of a toxic
overdose.

Current Knowledge

The use of barbiturates has declined signifi-
cantly with the development of other anxiolytic
and anticonvulsant medications. Benzodiaze-
pines, which are also anxiolytic compounds
that interact with the GABA, receptor
(although a different site than barbiturates),
have a larger therapeutic window than barbitu-
rates and have replaced their use as a safer
alternative for the treatment of anxiety. Some
studies suggest a potential role for barbiturates
in alcohol withdrawal. A recent review reported
potential benefit of barbiturates, most notably
for severe withdrawal and for treating seizures
(Martin and Katz 2016).

See Also

Benzodiazepines
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Barefoot v. Estelle (1983)

Robert L. Heilbronner
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Synonyms

Prediction of future dangerousness

Historical Background

Thomas A. Barefoot burned down a bar and shot
and killed a police officer who was investigating
the arson. Barefoot was convicted by the jury of
capital murder of a police officer. During the death
penalty phase of the case, the state used psychiat-
ric testimony to demonstrate that Barefoot posed a
threat to society in the future. Specifically, the
state had Drs. John Holbrook and James Grigson
review a hypothetical fact situation based on evi-
dence from the case and asked each of the doctors
if the convicted individual would commit violent
acts in the future or would pose a threat to society.
Both doctors testified that the criminal would be a
continued threat to society. In fact, Dr. Grigson
concluded that there was a “one hundred percent
and absolute” probability that Barefoot would
commit violent acts in the future and thus pose a
continued threat to society. The judge sentenced
Thomas A. Barefoot to death. Barefoot appealed
the decision and in the Court of Criminal Appeals
raised several concerns about the way his trial was
handled, most notably with respect to the proba-
bility that he would commit future violent acts.
Barefoot argued that the psychiatrists testifying
against him had not even examined him and
were making determinations based on a hypothet-
ical fact-based situation. Moreover, Barefoot
called into question the ability of psychiatrists to
predict future dangerousness. The Court of Crim-
inal Appeals rejected all of Barefoot’s arguments,
and the US Supreme Court rejected Barefoot’s
suggestion that psychiatrists are not competent to
make determinations regarding dangerousness in
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future. The US Supreme Court ruled that psychi-
atrists are no less reliable than laypersons and that
laypersons’ testimony of future dangerousness is
indeed permissible. The Court upheld that the use
of hypothetical questions to establish future dan-
gerousness is just because such testimony is
supported by the Federal Rules of Evidence
(FRE) that death penalty cases do not present
special evidentiary problems. Furthermore, there
is evidence (e.g., Monahan 1992; Monohan and
Steadman 1994; Mossman 1994) to suggest that
mental health professionals do indeed predict vio-
lence significantly better than chance when “rele-
vant” factors are included in the determination.
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Synonyms
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Definition

Barona Index is a demographically based regres-
sion method to estimate premorbid intelligence in
terms of index scores on the Wechsler Adult Intel-
ligence Scale-Revised (WAIS-R).

Historical Background

Attempts have long been made to estimate pre-
morbid intellectual functioning. A frequent
method in clinical practice is to estimate the
level of premorbid cognitive skill by subjectively
considering aspects of the individual’s history
such as education and occupation. Another com-
mon approach to estimate premorbid IQ is to use
tests of present ability, which are thought to be
relatively resistant to change even during the
phases of a psychiatric disorder or those following
a neurologically based disorder. A variant is the
best performance method in which the highest
score obtained by an individual is assumed to be
the most likely premorbid level (» Best Perfor-
mance Method). Research has been inconsistent
as to the effectiveness of this approach. In an
attempt to reduce the error in estimating intelli-
gence based on current functioning and eliminate
the subjectivity inherent in clinical judgment,
demographically based regression equations
were created to statistically predict intelligence
test scores. A later method of combining demo-
graphic information and current performance on
IQ has also been found to be relatively effective.

It is well established that demographic variables,
such as education, social class and education, are
correlated with measured 1Q. Wilson et al. (1978)
created a regression equation to predict WAIS 1Q
from demographic variables. They used regression
modeling with WAIS Full Scale 1Q, Verbal 1Q, and
Performance IQ as criteria and age, education, sex,
race, and occupation as predictors. With the devel-
opment of the WAIS-Revised (WAIS-R), further
models were needed to estimate premorbid intelli-
gence. Barona et al. (1984) generated demographic
equations for the estimation of premorbid WAIS-R
1Q. Subsequently, research demonstrated successful
discrimination of neurologically based patients
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from non-neurologically based patients utilizing
the WAIS-R. As demonstrated in Fig. 1, the predic-
tor variables incorporated into the model included
those originally utilized by Wilson et al. (1978) as
well as urban/rural residency, geographic location,
and handedness. Although these equations resulted
in less IQ variance and larger standard errors of
estimate, cross validation studies were successful.

Current Knowledge

Currently, premorbid estimation of IQ functioning
includes the WAIS-IV (Wechsler 2008). Algo-
rithms derived from the WAIS-IV with demo-
graphic variables have been developed by the
Advanced Clinical Solutions (ACS; Pearson
2009). Holdnack et al. (2013) discuss the clinical
utility of the Test of Premorbid Functioning
(TOPF) to determine if the a patient’s current per-
formance is expected or represents a decline from a
previous estimated level of ability. The TOPF can
be used alone or in conjunction with demographic
characteristics to estimate premorbid level of func-
tioning. Research consistently suggests that TOPF
estimates from the ACS are reasonably effective
in estimating premorbid intelligence.

Future Directions

As we are on the brink of the release and utiliza-
tion of the Wechsler Adult Intelligence Scale-V, it
is quite likely that future regression models to
estimate premorbid functioning as indexed by
scores on this test will be developed. It is neces-
sary to continue to improve our methods of esti-
mating premorbid abilities. Future models will
most likely consider other variables and/or
include more specific criteria for the existing
models. For example, the expansion of technol-
ogy along with fewer labor-based jobs and more
technology-based jobs will very likely influence
the occupations used for the equation. Similarly,
as online education expands, an understanding of
the type of education rather than amount of edu-
cation may change the weighting of the model
algorithms. As age expectancy increases, the role
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WAIS-R VIQ = 54.23 + .49 (age) + 1.92 (sex) + 4.24 (race) + 5.25 (education) + 1.89

(occupation) + 1.24 (U-R residence.)

Standard Error of Estimate = 11.79; R?= .38

WAIS-R PIQ = 61.58 + .31 (age) + 1.09 (sex) + 4.95 (race) + 3.75 (education) + 1.54

(occupation) + .82 (region)

Standard Error of Estimate = 13.23; R%= 24

WAIS-R PIQ = 54.96 + .47 (age) + 1.76 (sex) + 4.71 (race) + 5.02 (education) + 1.89

(occupation) + .59 (region)

Standard Error of Estimate = 12.14; R?= .36

0-7 years =1,8 =2,9-11 =3, 12=4, 13-15 =5, 16+ =6
16—-17 years = 1,18-9 =2, 20-24 = 3, 25-34 = 4, 35-44 = 5, 45-54 = 6,

Southern = 1, North Central = 2, Western = 3, Northeastern = 4.

Sex: Female = 1.Male =2
Race: Black = 1, Other ethnicity = 2, White = 3
Education
Age:
55-64 =7,65-69 =8,70-74=9
Region:
Residence: Rural = 1, Urban =2
Occupation:

Farm Laborers, Farm Foremen & Laborers (unskilled) = 1

Operatives, Service Workers, Farmers, & farm Managers (semiskilled) = 2

Not in Labor Force = 3

Craftsmen & Foremen (skilled workers) = 4
Managers, Officials, Proprietors, Clerical & Sales Workers =5

Professional & Technical = 6

Barona Index, Fig. 1 Barona et al. (1984) regression formulas for pre-morbid 1Q

of age on premorbid functioning will quite likely
become a more important variable as well.

Cross-References

Best Performance Method
Intelligence

Premorbid Estimate
Premorbid Functioning
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Description

The Barrow Neurological Institute (BNI) Screen
for Higher Cerebral Functions (BNIS) was devel-
oped to rapidly, but reliably and validly, assess
disturbances in higher integrative brain functions
(Prigatano et al. 1995). In addition to sampling
speech/language, orientation, attention/concentra-
tion, visual spatial, and visual problem-solving,
and memory functions, it is unique as a neuropsy-
chological screening instrument insofar as it also
assesses affect expression and perception as well
as the person’s awareness of memory abilities.
This provides for seven subtest scores and a pos-
sible total score of 50/50 points. The latter score
can be converted to an age-adjusted T score. The
test has been translated into eight different lan-
guages and typically takes between 10 and 15 to
administer (Prigatano et al. 2013).

Historical Background

While several screening tests of higher cerebral or
integrative brain functions exist (see Lezak et al.
2004), they do not assess both cognitive and
affective functions. Various brain disorders affect
both dimensions, but differentially. At the BNI, a
wide variety of brain dysfunctional patients are
evaluated and treated. This led Prigatano and col-
leagues to develop a screening test that assess, in
brief fashion, cognitive and affective functions
that could be negatively influenced by various
brain disorders. In doing so, they attempted to
provide the experienced clinician with both quan-
titative and qualitative information useful in
patient evaluations, management, and research.

Psychometric Data

The initial standardization study (Prigatano et al.
1995) reported good test-retest reliability
(r = 0.94) and good sensitivity for identifying
brain dysfunctional patients (i.e., 92%). The spec-
ificity of the instrument was modest (48%). Spec-
ificity was increased if performance on memory
tests was taken into account (83%). That is, good
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performance on memory items plus the total score
on the BNIS successfully identified many normal
functioning individuals.

Two doctoral dissertations have documented the
reliability and validity of the BNIS. Wass (1997)
demonstrated that performance on the BNIS corre-
lated with independent and lengthier measures of
neuropsychological test performance. BNIS sub-
test scores were also positively correlated with the
Functional Independence Measure (FIM) and the
adjunct of the Functional Assessment Measure
(FIM + FAM of the Uniform Data Set for Medical
Rehabilitation). Nearly 50% of the psychosocial-
cognition score of the FIM-FAM was predicted by
the seven independent subtests of the BNIS.

Denvall et al. (2002) administered a Swedish
translation of the BNIS to 52 normal controls and
36 patients with well-documented brain disorders
(the majority being those with traumatic brain
injury and stroke). Swedish controls performed
almost identically to American controls on this
test. Swedish brain dysfunctional patients
performed worst on the BNIS than Swedish con-
trols. Hofgren (2009) further studied the Swedish
version of the BNIS for her doctoral dissertation.
The first study (Hofgren et al. 2007b) utilized
92 controls and 120 patients from a neuroreh-
abilitation clinic. Significant differences were
found between the control group and the patient
group. Sensitivity was 88% and specificity was
78%. In a second study (see Hofgren 2009), the
BNIS was compared to the Mini-Mental State
Examination as well as to the FIM. Concordance
between the BNIS total score and MMSE was good
(r = 0.744). Both measures discriminated ADL-
dependent from nondependent patients. A third
study (Hofgren et al. 2007a) used the BNIS as a
predictor of return to work and level of activities of
daily living (ADL) in 58 stroke victims. At 1 year
follow-up, the correlation of the BNIS total score
and the psychosocial-cognitive scale of the FIM
was r=10.376 (p = 0.001). BNIS total score did not
predict ability to return to work, but most of the
patients studied did not return to work. In a fourth
study, Hofgren et al. (2008) studied ADL, housing,
and return to work 2 years after cardiac arrest in
22 patients. The BNIS total score was higher in
patients living in their home and who were able to
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return to work (mean total score was 43/50 points,
range 41-47). In contrast, the mean BNIS total
score was notably lower in those living in their
own home but not able to return to work (mean
total score 37, range 35-42) and even lower for
those living in sheltered accommodations (mean
Total score was 24, range of 19-32).

A study from the Netherlands further supported
the clinical utility and validity of the BNIS when
measuring outcome after stroke (Boosman et al.
2013). The BNIS showed good internal consis-
tency (alpha = 0.82) and no floor or ceiling effects
in stroke patients described as having a good func-
tional outcome using the Barthel Index. Selected
subtests correlated with more time-consuming and
extensive tests of different cognitive domains. For
example, the Boston Naming Test scores correlated
0.538 (p = 0.000) with the speech/language subtest
scores of the BNIS. Likewise, the memory subtest
scores correlated with the total scores obtained
from the Rey Auditory Verbal Learning Test
(r = 0.548). These findings replicated the earlier
observations of Wass (1997).

Recently, a normative study using the French
translation of the BNIS also reported findings very
similar to what was observed in the original Ameri-
can standardization study (see Prigatano et al. 2013).

Clinical Uses

Prigatano and Wong (1999) studied 95 heteroge-
neous brain dysfunctional patients treated on an
inpatient neurorehabilitation unit who were clas-
sified as having achieved their rehabilitation goals
or not. Patients who achieved their rehabilitation
goals had higher BNIS total scores at admission
compared to patients that did not achieve their
rehabilitation goals. Impaired emotional function-
ing was equally important as impaired cognitive
functioning when predicting goal attainment.
Interestingly, both groups were equally impaired
in their awareness of the memory functioning on
admission. However, the group that eventually
achieved their goals showed improved awareness
after the rehabilitation experience.

Studies have also documented the potential
value of the BNIS in cases of differential diagnosis.
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Rosenstein et al. (1997) compared 41 patients with
known cerebral dysfunction, with 22 psychiatric
patients (some who were psychotic) and 22 medi-
cal inpatients. Psychiatric and medical patients
scored significantly higher on the BNIS total
score compared to the brain dysfunctional patients.
Using the recommended cutoff score of 47/50
points, 40 of the 41 brain dysfunctional patients
were correctly classified (97.5%). The specificity
for medical controls was 68%. The specificity for
psychiatric patients was much lower (40.9%).
These findings suggest that multiple factors can
influence the patient’s BNIS total score, including
the age, education, and psychiatric status of the
patient.

In a French study, Prigatano et al. (2014a) dem-
onstrated that patients with mild cognitive impair-
ment of the amnestic type (MCI) had poorer scores
on the BNI screen than age-matched patients who
did not have MCI. MCI patients showed not only
disturbance in memory functioning but impaired
awareness and affect expression and perception.
The study demonstrated the potential importance
of assessing both cognitive and affective functions
in cases of differential diagnosis.

Also, recent case studies have suggested that
performance on the BNIS may help identify patients
with anosognosia (e.g., Prigatano et al. 2014b).
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Synonyms

BI

Barthel Index

Description

The Barthel Index (BI) measures ten functions that
are important for independent living — feeding, bath-
ing, grooming, dressing, bowel and bladder conti-
nence, toileting, transfers, mobility, and stair use.
Items are weighted and scored according to their
perceived importance. Higher scores indicate better
performance. In the most commonly used version,
the maximum score of 100 indicates full indepen-
dence. Several versions of the Barthel Index and their
associated scoring methods exist. Shah et al. (1989)
expanded the scoring categories to improve the scale
discriminability. Others have simplified the scoring
system, while incorporating additional categories, to
sum to a maximum of 20 points.

Historical Background

The Bl evolved over a 10-year period from the mid-
1950s until its publication in 1964. It was devel-
oped to permit nursing staff to assess the ability of
patients with neuro-muscular and musculoskeletal
disorders to care for themselves. It was one of the
first measures of activities of daily living (ADL) to
be developed. Since its initial publication, it has
been modified to both expand and restrict the item
scoring. The BI is widely used in rehabilitation
centers, despite subsequent investigations identify-
ing problems with the scaling and sum-scoring
system. The BI remains popular as it includes the
key physical and self-care items important for dis-
charge planning and is simple to use.

Following the appearance of the BI, many
other indices of function have been developed,
underlining the importance of this type of tool in
rehabilitation practice. The BI and the Functional
Independence Measure (FIM) are the two most
widely used measures of ADL in stroke research.
The BI tends to be used more frequently in
Europe, while the FIM is more likely to be used
in North America.

Psychometric Data

The original version of the BI was developed
without the investigation of content validity for
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item inclusion or validity of the scoring system.
Many authors have questioned and subsequently
suggested modifications to the scoring system.
Most recently, de Morton et al. (2008) used
Rasch analysis to investigate the validity of item
score summation for the BI’s original and modi-
fied versions. They found that score summation
was not valid and although rescoring may
improve the validity of the data collected at dis-
charge, methods for rescoring outcome measures
are not commonly used in rehabilitation.

Many studies have found the BI to have
high inter-rater and retest reliability. The low
number of scoring categories for some individ-
ual items means that the BI is less likely to be
as discriminative or responsive to change as
scales such as the Functional Independence
Measure (FIM), which has seven scoring cate-
gories for each item.

Despite problems with some psychometric
properties of the BI, it has good clinical utility in
that it requires little staff training, is quick and
easy to administer, and costs nothing.

Clinical Uses

The BI is widely used in inpatient rehabilitation
settings. It encompasses most of the important
physical aspects of daily function but does not
directly address impairment to communication,
cognition, or hearing and vision. The Bl is simple
and easy to use with well-defined categories; so
minimal training or familiarization is required.
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Synonyms

Entry and discontinue rules

Definition

A basal and ceiling rule refers to the entry point
and discontinue point of a psychometric test. The
purpose of basal and ceiling rules is to reduce the
number of items an examinee is required to
attempt, by eliminating items that are too easy
and too difficult. Doing so reduces administration
time and burden on the examinee.

Although specific start and stop rules and
administration procedures vary across tests, basal
and ceiling rules are generally used for tests in
which the items are ordered from easiest to most
difficult. The most common basal procedure is to
first start at an early, easier item based on the
examinee’s age. The examinee is then required to
establish a basal by completing a predetermined
number of consecutive items correctly (e.g., three
correct items in a row). In general, items are
administered in reverse order, so that they are
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increasingly easier, until the basal is established. In
doing so, the examiner can refrain from adminis-
tering easier items below the basal, assuming that
the examinee would be able to answer them cor-
rectly. Once the basal has been established, items
are then administered in forward order, becoming
increasingly more difficult. The test continues in
this fashion until a ceiling rule has been met. Ceil-
ing rules typically require that an examinee answer
a predetermined number of consecutive items
incorrectly (e.g., three misses in a row). Some
ceiling rules require a certain number of misses
out of a larger number of consecutive items (e.g.,
four misses across five consecutive items). Once
the ceiling rule has been met, the examiner
discontinues the test under the assumption that
the examinee would continue to answer the
remaining, more difficult items incorrectly.

After administration is complete, some tests
follow a double basal rule. In this situation, the
examinee has established an initial basal (by com-
pleting a set number of consecutive items correctly)
and then subsequently completed an additional
string of correct items to meet a second basal.
Depending on the test, some procedures allow for
the examiner to count all items below the second
basal as correct, even if the examinee actually
responded to some of them incorrectly. Because
of the wide variability across administration pro-
tocols, it is vital for the examiner to be familiar with
basal and ceiling rules prior to administration.

Current Knowledge

Although many test companies do not publish
details regarding the development of their basal
and ceiling rules, the general goal of the rules is
to reduce the number of administered items while
minimizing the effects of these rules on raw and
standard scores. The Wechsler tests (e.g., WAIS-IV,
WMS-1V, WISC-V) describe one such develop-
ment procedure that may be commonly used
among other test publishers. For these tests,
national tryout data are used to determine the diffi-
culty of all test items, to order them from easiest to
hardest based on how frequently they are answered
correctly in the sample. Start points are then set
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low and revised upward in the standardization pro-
cedure to ensure that a minimal number of exam-
inee raw scores (commonly 5%) change by moving
the start point forward. The ideal starting item has a
high pass rate in the normative sample, to minimize
the occurrence of reversal procedures. Discontinue
rules in the standardization procedure are also ini-
tially conservative and then adjusted down to min-
imize changes in examinee raw and age-adjusted
standard scores. Additionally, discontinue rules are
developed to maintain a high rank-order correlation
(e.g., 0.98) of total raw scores before and after the
adjustment. This ensures that the standardization
sample subjects maintain the same position in their
rank order relative to others in their age group.

See Also

Ceiling Effect
Floor Effect

Item Difficulty
Standard Scores
Test Construction
Testing the Limits
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Definition

The basal forebrain is a collection of nuclei and
tracts that lie near the bottom and front of the
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brain. It includes the nucleus basalis, diagonal
band of Broca, and medial septal nuclei. This
area’s neurons are major producers of acetylcho-
line which is then distributed throughout the brain
and most importantly to the cerebral cortex and
amygdala. The basal forebrain is most commonly
damaged by an aneurysm of the anterior commu-
nicating artery. When this occurs, there is a reduc-
tion in the amount of acetylcholine in the brain,
leading to impaired learning, amnesia, and con-
fabulation. A decrease in cholinergic output by
neurons of the basal forebrain is also known to
occur in cases of Alzheimer’s disease and senile
dementia.

Cross-References
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Basal Ganglia
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Synonyms

Basal nuclei

Definition

The basal ganglia refer specifically to a group of
subcortical structures considered as extrapyrami-
dal motor components. These components
include caudate and putamen, substantia nigra,
subthalamic nucleus, and globus pallidus (GP).
Figure 1 depicts major circuitry within the basal
ganglia.
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Current Knowledge

Role in behavior and cognition. Rosvold demon-
strated a topographical coupling between the pre-
frontal cortex and basal ganglia (Rosvold 1972;
Johnson et al. 1968; Middleton and Strick 2000;
Averbeck et al. 2014). Recent neuroimaging find-
ings using functional magnetic resonance imaging
(Arsalidou et al. 2013) and diffusion tensor imag-
ing tools (Kotz et al. 2013) confirmed such topo-
graphical organization between the basal ganglia
and the prefrontal cortex. Considering the major
outflow of the basal ganglia to the thalamus
(Haber and Calzavara 2009), it is not surprising
that a substantial amount of research strongly
supports the role of the basal ganglia in higher-
order behavioral and cognitive tasks (Haber and
Knutson 2010). Much of this research relies on
striatal dopaminergic deficit and cortical lesion
models in both human patients and animal
models.

( Cortex ' )
i Y
Putamen
i Indirect
Thalamus I >0
VL/VA/CM ! Diredt l
-~ - | 7777
N J
Gilobus pallidus
J J
Alnt Ext
; J
iSubthaIamic nucleus
o o4— —
J

Dopaminergic, excitatory
----------- Glutamatergic, excitatory
GABAergic, inhibitory

Basal Ganglia, Fig. 1 Basal ganglia circuitry. Diagram
illustrates only major direct and indirect circuits. Signifi-
cant cortical input is active at every level (not shown)
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Studies in Parkinson’s disease (PD) patients
uncover the importance of the basal ganglia in
attention — the behavior of target focusing in the
presence of distractors (Brown et 1. 1998). Levo-
dopa therapy among PD patients improves motor
behavior and attentional set-shifting; the absence
of striatal dopamine has been shown to impair
dual-task performance, self-monitoring (Brown
and Marsden 1991; Brown et al. 1998; Taylor
et al. 1986), and certain types of learning
(Shohamy 2011). For example, PD patients dem-
onstrate significant impairment in Petrides’ self-
ordered pointing task (Petrides and Milner 1982;
West et al. 1998).

The basal ganglia have been shown to regulate
temporal coupling and ordering of both motor and
nonmotor sequences (Malapani et al. 1998; Kotz
et al. 2009). Interestingly, a role in auditory
rhythm detection and generation has been
supported (Grahn and Brett 2007, 2008); this is
analogous to the well-established role of the basal
ganglia in motor timing and pattern generation,
making the circuitry a “rhythm-pattern generator”
both in executive (motor) and perceptual
(cognitive) realms. The implications of this and
similar work for the perceptual and executive
aspects of language are well demonstrated (Kotz
et al. 2009). For example, Smits-Bandstra et al.
have described the basal ganglia in the setting of
persons who stutter (Smits-Bandstra and De Nil
2007).

The basal ganglia are involved in a number of
other higher-order cognitive functions. For
instance, problem-solving tasks that activate the
prefrontal cortex also activate the basal ganglia.
Recent research has shown that the basal ganglia
are significantly involved in learning, including
motor skill learning, sequence learning, habit
learning, automaticity, and category learning
(Ashby et al. 2010; Seger 2008; Tricomi et al.
2009; Tricomi and Fiez 2008). Further, different
subregions of the basal ganglia have been shown
to process learning stimuli under different time
scales and fulfill different roles during learning.
For example, it has been shown that the anterior
part of the basal ganglia (head of the caudate
nucleus) is involved in learning through immedi-
ate feedback, while posterior regions of the basal
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ganglia (the putamen and GP) are involved in
learning through feedback presented with a
delay between action and outcome (Dobryakova
and Tricomi 2013). The basal ganglia are also
involved in a number of other cognitive functions
including working memory (e.g., Baier et al.
2010), attentional systems (Sarter et al. 2006),
and executive decision-making and control (Ino
etal. 2010; Kim and Hikosaka 2013). While many
of the behaviors engaged in seem simple and are
taken for granted, these daily behaviors are really
patterns of highly organized behaviors with very
specific goals and purposes. As tasks are learned
and practiced, they become automated and require
little to no conscious control. The basal ganglia
play a critical role in the smooth and efficient
operation of such highly automated behaviors
and as such are part of the complex “executive”
system of the brain. Thus, the basal ganglia are
critical in performing everyday practical tasks in
an effortless and efficient manner (Koziol and
Budding 2009).

Organization. The striatal complex is com-
posed of the caudate nucleus and the putamen
(Graybiel 2000). The caudate nucleus can be fur-
ther subdivided into the head, body, and tail that
play separable roles in cognition (Seger 2008).
Embryologically the same, the caudate and puta-
men are separated by the internal capsule.
Striosomes and matrix constitute a chemical and
functional separation of the striatal complex:
striosomes are areas of low acetylcholinesterase
and high neuropeptide content, whereas matrix
regions are rich in acetylcholinesterase (Bernacer
et al. 2007). This difference in acetylcholinester-
ase content provides a convenient histochemical
differentiation between neostriatal regions
(DiFiglia et al. 1976).

Striatal function. The GABAergic cells of the
striatum project to the internal segment of GP and
substantia nigra (striosomes project mainly to pars
compacta; matrix projects mainly to pars
reticulata). These nuclei also receive substance-P
and enkephalinergic input from the striatum
(Menguala et al. 1999). The striatum tonically
inhibits its pallidal and nigral targets.

The striatum itself receives inhibitory
GABAergic projections from substantia nigra
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pars reticulata (Boyes and Bolam 2007). Major
excitatory input is found in glutamatergic projec-
tions from thalamus (centromedian and para-
fascicular nuclei) and cortex (several motor
areas), as well as dopaminergic input from sub-
stantia nigra pars compacta (Kubota et al. 1987).
The latter dopaminergic input terminates in both
D1 and D2 dopamine receptor subtypes, an
important determinant in excitation or inhibition
of striatal neurons (Surmeier et al. 2007).

The substantia nigra (SN) generally refers to
two nuclei, pars compacta and pars reticulata
(SNpc, SNpr, respectively). The SN lies within
the midbrain, caudal to the crus cerebri and rostral
to the red nucleus (Haines 2002). The SNpc con-
tains dopaminergic neurons, while the SNpr con-
tains mostly GABAergic neurons. Intra-nigral
connections serve as modulatory loops:
GABAergic input to SNpc decreases dopaminer-
gic activity within the pars compacta; dopaminer-
gic input to SNpr decreases GABAergic activity
(Boyes and Bolam 2007; DeLong and Wichmann
2007).

Nigral function. The pars reticulata provides
tonic inhibition of the thalamus, while the major
function of the pars compacta is dopaminergic
input to the striatum (Haines 2002).

The subthalamic nucleus (STN) is inferior to
the thalamus and medial to the GP; a biconvex-
shaped structure, the STN is surrounded by dense
bundles of myelinated fibers. The internal capsule
separates the STN from the GP (Haines 2004).
Three major fiber tracts are associated with the
STN: the subthalamic fasciculus (STF), the ansa
lenticularis (AL), and the lenticular fasciculus
(LF). The STF connects the STN and GP, crossing
the internal capsule; the AL connects the GPi and
the thalamus and differs from the STF in that it
does not directly cross the internal capsule. Lastly,
the LF crosses the internal capsule and ultimately
joins the AL to form the thalamic fasciculus
(or the H1 field of Forel).

Subthalamic function. The STN is thought to
modulate the entire circuitry of the basal ganglia
(Hamani et al. 2004).

The GP consists of two segments: internal
(medial, GPi) and external (lateral, GPe). The
nucleus is bounded medially by the internal
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capsule and laterally by the putamen (Haines
2004). Frequently, the term “lentiform nucleus”
is used to refer to the GP and putamen together.

Pallidal function. The internal segment toni-
cally inhibits the ventroanterior and ventrolateral
nuclei of the thalamus. The external segment ton-
ically inhibits the STN and provides transient
inhibition to the internal segment (DeL.ong and
Wichmann 2007). It is convenient to consider the
GP as the “gateway” between the basal ganglia
and the thalamus. The thalamus, in turn, relays to
the motor areas of the cortex.

The basal ganglia have been described in terms
of functionally opposing direct and indirect path-
ways. Broadly, the direct pathway promotes
VA/VL thalamic relay to cortex, while the indirect
pathway inhibits such traffic. The following
description of direct and indirect pathways is a
summary and integration of previous sources.

Direct pathway. The VA/VL thalamic complex
is under tonic inhibition from both GPi and SNpr;
transient inhibition of these nuclei is provided by
the striatum. In this way, excitation of the striatum
inhibits GPi output to the thalamus, and the net
effect is disinhibition of the VA/VL thalamic com-
plex. The activation of striatal GABAergic pro-
jections to SNpr and GPi has two sources: cortical
glutamatergic stimulation and nigral dopaminer-
gic stimulation acting upon D1 striatal receptors.
In this way, the direct pathway is a case of tha-
lamic disinhibition by suppression of GPi activity.

Indirect pathway. If the direct pathway is con-
sidered as a suppression of GPi activity leading to
disinhibition of the thalamus, the indirect pathway
is described as suppression of the GPe leading to
disinhibition of STN. Tonic inhibition of STN
comes from GPe (whereas tonic inhibition of thal-
amus comes from GPi). The striatum serves to
transiently inhibit GPe (as well as inhibit GPi as
previously described). The striatum contains both
D1 and D2 dopamine receptors. While the direct
pathway uses D1 receptors, the D2 subtype is the
main striatal receptor of the indirect pathway.
SNpc inhibits striatal output to GPe through
these D2 receptors.

In general terms, activity through the direct
pathway promotes thalamocortical activity by dis-
inhibition of the thalamus; the indirect pathway
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suppresses thalamocortical activity. This oppos-
ing circuitry is thought to modulate the net effect
of the basal ganglia on thalamic output.

lliness

Huntington disease, hyperkinetic, choreiform dis-
ease, autosomal dominant inheritance, and path-
ological CAG trinucleotide repeats (Shao and
Diamond 2007). Mechanism of disease may
include enhanced corticostriate activity and
enhanced thalamic disinhibition (Centonze et al.
2007). The Unified Huntington’s Disease Rating
Scale is widely accepted to represent an array of
disease signs and symptoms (Huntington Study
Group 1996). Dopamine and glutamate antago-
nists as well as GABAergic therapy have been
described (Bonelli et al. 2004). Speech and gait
therapy are often employed. Depression is com-
mon among Huntington’s disease patients, and
antidepressant treatment has been described
(Korenyi and Whittier 1967).

PD, late idiopathic onset, and early-onset
signs include resting tremor, oculomotor distur-
bance, and loss of postural reflexes, among other
dyskinesias. Pathology includes loss of nigral
dopaminergic neurons, although the cause is mul-
tivariable (Nagatsu and Sawada 2007; Bergman
et al. 1998). Treatment can involve levodopa ther-
apy and decarboxylase antagonists, among a vari-
ety of other pharmacological agents (Pahwa
2006). Surgical intervention is a relatively recent
development, often targeting STN and GPi (Kern
and Kumar 2007).

Other basal ganglia disorders: Wilson disease,
Sydenham chorea, and ballismus.

Summary of Major Components and
Circuitry (See Fig. 1)

Striatum: Caudate, Putamen

Afferent

Thalamostriatal: glutamatergic, mainly from cau-
dal intralaminar nuclei (centromedian and para-
fascicular nuclei); glutamatergic
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Corticostriatal: glutamatergic, from primary-,
pre-, supplementary-, and cingulate-motor areas

Nigrostriatal: ~ dopaminergic  from  pars
compacta, fibers terminate on two separate dopa-
mine receptor types, also GABAergic from pars
reticulata

Efferent
Striatopallidal: GABAergic and substance-P pro-
jections to internal segment, GABAergic and
enkephalin projections to external segment of
globus pallidus

Striatonigral: striosomal GABAergic projec-
tions to pars compacta, matrix GABAergic and
enkephalinergic projections to pars reticulata

Globus Pallidus: Internal, External Segments

Afferent
Striatopallidal (see above)
Subthalamopallidal: glutamatergic mainly to
internal segment
Nigropallidal:
segment

dopaminergic to external

Efferent
Pallidothalamic: GABAergic from internal seg-
ment mainly to ventral anterior nucleus of
thalamus

Pallidonigral: GABAergic from external seg-
ment to pars reticulata

Pallidosubthalamic: GABAergic from external
segment to subthalamic nucleus

Substantia Nigra: Pars Compacta, Pars
Reticulata

Afferent

Striatonigral and pallidonigral (see above)
Subthalamonigral: glutamatergic to pars

reticulata

Efferent

Nigrostriatal and nigropallidal (see above)
Nigrosubthalamic: dopaminergic from pars
compacta to subthalamus
Nigrothalamic: GABAergic to ventromedian
and ventrolateral nuclei of thalamus
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Subthalamic Nucleus

Afferent
Pallidosubthalamic and nigrosubthalamic (see
above)

Efferent
Subthalamopallidal and subthalamonigral (see
above)

Cross-References

Action Tremor

Afferent

Assisted Living

Ataxia

Bradykinesia

Caudate Nucleus

Cerebral Cortex
Cholinesterase Inhibitors
Chorea

Cortical Motor Pathways
Cortical-Subcortical Loop
Corticobasal Degeneration
Deep Brain Stimulator (Parkinson’s)
Diencephalon
Dopamine-Related Dyskinesia
Dystonia

Efferent

Essential Tremor
Executive Functioning
Gait Disorders

Globus Pallidus
Huntington’s Disease
Internal Capsule

Masked Facies
Mesolimbic Dopaminergic Projections
Midbrain

Movement Disorders
Pallidotomy

Pallidum

Parkinson Plus Syndromes
Parkinson’s Disease
Parkinson’s Dementia
Physiologic Tremor
Putamen

Pyramidal System
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Rigidity

Striatum

Substantia Nigra

Supplementary Motor Area (SMA)
Tardive Dyskinesia

Thalamus

Tremor
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Description

The Behavior Assessment System for Children,
Third Edition (BASC-3; Reynolds and Kamphaus
2015) is a multimethod, multidimensional system
of related instruments that can be used to conduct
a comprehensive assessment of behavioral and
emotional functioning of children, adolescents,
and young adults aged 2-25 years. The BASC-3
is a multimethod in that it has the following com-
ponents, which may be used individually or in any
combination:
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1. A Teacher Rating Scale (TRS) and a Parent
Rating Scale (PRS) that gather multiple per-
spectives of observable behavior across set-
tings and raters, using age-appropriate forms

2. A Self-Report of Personality (SRP) that a
child, adolescent, or young adult can use to
describe his or her behaviors, emotions, and
self-perceptions

3. A Structured Developmental History (SDH)
form that provides information about the
course of development and family history that
are important to make accurate diagnosis

4. A Student Observation System (SOS) form
that can be used for recording and classifying
directly observed classroom behavior, using a
smartphone, laptop computer, or paper form

The BASC-3 is multidimensional in that it
measures numerous aspects of behavior and per-
sonality, including positive (adaptive) as well as
negative (clinical) dimensions. Like its previous
editions (BASC-2, Reynolds and Kamphaus
2004; BASC, Reynolds and Kamphaus 1992),
the BASC-3 forms remain psychometrically
strong instruments that are easy to complete and
relevant to both school-based and clinically based
settings. The norm samples are new and reflect the
latest US Census estimates available at the time of
the standardization project. In addition to new test
items, the BASC-3 TRS, PRS, and SRP now offer
Clinical Indexes and new Executive Functioning
Indexes. The Clinical Indexes were developed
based on items that discriminated between clinical
and nonclinical samples and may be particularly
useful for helping to rule in or rule out certain
clinical diagnoses or educational classifications
and for assessing the amount of functional impair-
ment being experienced by the child or adoles-
cent. The Executive Functioning Indexes found
on the TRS and PRS provide insight into specific
executive functioning domains that are important
when working with deficits such as attention def-
icit hyperactivity disorder (ADHD), without the
need for additional rating scales. The Self-Report
of Personality Interview form, for ages 6—7, has
been redesigned. Rather than simply reading a
series of items to the child, a total of 14 items
are read to the child. Responses are obtained using
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a semi-structured format that helps to elicit more
natural responses by the child that can be used to
supplement findings from the BASC-3 TRS and
PRS and aid in treatment planning. The SDH form
now offers an option for paired administration
with the PRS. When both are administered digi-
tally, additional items will be automatically
included during the SDH administration based
on PRS results, providing additional context that
can be helpful for making accurate classification
or diagnostic decisions.

While paper administration and hand scoring
options are available for the TRS, PRS, SRP, SOS,
and SDH forms, the primary way to administer
and score BASC-3 forms is digitally using the Q-
global web-based scoring and reporting platform.
Forms can be administered locally on a laptop or
web-enabled digital handheld device, or a web
link can be emailed to a respondent to complete
a form via a secured testing portal. Upon comple-
tion, forms can be immediately scored, and
reports generated. Report options have been con-
solidated from previous editions. The basic report
offered is the Interpretive Summary Report,
which provides extensive score profiles, along
with basic interpretive and clinical interpretive
information, critical items, and item-by-scale list-
ings. The most comprehensive report offered is
the Interpretive Summary Report with Interven-
tion Recommendations. This report provides
intervention recommendations based on the
obtained score profiles and is based on the
BASC-3 Behavior Intervention Guide (Vannest
et al. 2015a; see below for more detailed
information).

Like its previous editions, the BASC-3 remains
committed to a triangulated view of the child’s
behavioral and emotional functioning by examin-
ing behavior in multiple settings (at home and
school) and evaluating the child’s emotions, per-
sonality, and self-perceptions.

Key Features of the BASC-3

The BASC-3 has numerous features that make it
one of the most sophisticated and reliable systems
of behavior assessment available today. A
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hallmark of the BASC tools has been the compre-
hensiveness and breadth of behavioral and emo-
tional problems covered. The number of problem
areas included on the BASC-3 tools is useful for
helping to rule in (and out) behavioral and emo-
tional functioning deficits that can look similar in
nature, providing a distinct advantage over more
narrowband classification instruments. The infor-
mation contained on the BASC-3 tools are
directly relevant to behavioral disorders found in
the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (American Psychiatric
Association 2013), as well as general categories
of problems addressed in legislation such as the
Individuals with Disabilities Education Act (e.g.,
the diagnosis of severe emotional disturbance). In
addition, the inclusion of adaptive behaviors on
the BASC-3 TRS, PRS, and SRP forms provides
clinicians with information that can be used to
help leverage a child’s or adolescent’s existing
strengths when developing individualized inter-
vention or treatment plans. Another key BASC-3
feature is a grounded development approach that
emphasizes a balance of both theory and statistics,
resulting in tools with strong psychometric prop-
erties and clinical utility. Finally, the BASC-3
tools promote ease of administration and scoring,
and the inclusion of scales that can help detect
threats to the validity and usefulness of obtained
responses makes the BASC-3 applicable to
numerous  school, clinical, and forensic
applications.

Historical Background

The original BASC (Reynolds and Kamphaus
1992) was published by American Guidance Ser-
vice, following 7 years of development work. It
was standardized for use with children and ado-
lescents ages 4—18 years and was rapidly adopted
as the most frequently administered behavior
scales in the schools in the United States. Spanish
versions were subsequently developed for inter-
national applications, as well as smaller research-
only adaptations in several additional languages.
The release of the second edition (BASC-2, Reyn-
olds and Kamphaus 2004) continued to be well
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received by users in both the United States and a
number of other countries. Several other tools in
the BASC-2 family were released in subsequent
years, including the Parenting Relationship Ques-
tionnaire (PRQ, Kamphaus and Reynolds 2006),
the Behavioral and Emotional Screening System
(BESS; Kamphaus and Reynolds 2007), the
BASC-2 Intervention Guide (Vannest et al.
2008), and the BASC-2 Progress Monitor (Reyn-
olds and Kamphaus 2010). These tools were con-
sistent with the Response to Intervention
movement in the US educational system that
emphasized a screening, intervention, and moni-
toring approach to addressing a student’s func-
tional deficits. The BASC-3 continues the
tradition of innovation with improvements to
existing instruments and the development of the
new components described below.

Psychometric Data

The scales included on the TRS, PRS, and SRP
are designed to be highly interpretable and are
built around clearly specified constructs with
matching item content, developed through a bal-
ance of theory and empirical data. The ease of
scale interpretation is partly attributable to the
items which comprise them. The approach used
to develop the original BASC items involved sur-
veying teachers, parents, and students about
behaviors that were the most difficult to manage
or behaviors that were the most disruptive; in
addition, respondents were asked to provide
examples of positive behaviors that were
observed. This survey process was repeated dur-
ing the BASC-3 standardization project, helping
to ensure that the items written during the devel-
opment of the original BASC remain relevant and
that new behaviors deemed important were also
included on the BASC-3 edition. Factor-analytic
evidence presented in the BASC-3 Manual pro-
vides support for the overall scale and composite
structure used for reporting results.

The BASC-3 scales and composites have high
internal consistency and test-retest reliability.
Most alpha coefficients for the BASC-3 subscales
and composites exceed 0.80 and are sufficiently
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reliable for application to diagnostic and treatment
issues. Additionally, the BASC-3 offers various
types of validity checks to help the clinician detect
careless or untruthful responding, misunderstand-
ing, or other threats to validity. The BASC-3
Manual demonstrates validity evidence for the
proposed applications of the BASC-3 scales that
is extensive and covers both theoretical and actu-
arial bases. Correlations with numerous other rat-
ing scales and self-reports are given as well as
studies of a large number of clinical groups.

BASC-3 Uses

Clinical Diagnosis

The BASC-3 aids in the clinical diagnosis of
disorders that are usually first apparent in child-
hood or adolescence. It assesses a variety of
symptoms that are noted in the DSM-5. Because
the components of the BASC-3 can be used sep-
arately or in combination, the BASC-3 may be
easily used in residential settings, in clinics, or by
private practitioners. The PRS and SDH can be
completed by a parent while the child is being
evaluated by the practitioner, thus reducing the
practitioner’s time in the data collection process.
The rating scales, the SRP, and the SOS can be
repeated on a regular basis to monitor a child’s
progress and response to treatment. It is highly
desirable that diagnosis be linked clearly to inter-
vention. In this respect, treatment planning can
also be facilitated by the BASC-3. Problem
behaviors can be delineated and targeted in a
program leading to their reduction. A similar strat-
egy can be used with deficits in adaptive skills.

Educational Classification

Differential diagnosis is becoming an increasingly
important issue in school settings. This is partly
because the complexity of many children’s prob-
lems requires an array of interventions that must
be tailored to the individual child’s needs. Conse-
quently, the BASC-3 is designed to be sensitive to
numerous presenting problems in the classroom,
including deficiencies in social skills, study skills,
or other adaptive skills. Academic difficulties
are frequently linked to behavior problems.
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Syndromes such as ADHD and depression have
known academic consequences; learning disabil-
ities and intellectual disability are often associated
with adjustment problems such as low self-con-
cept or anxiety. It is strongly suggested that every
child experiencing academic difficulties receives
a behavioral assessment. Additionally, research
demonstrates that good behavioral assessment of
constructs such as attitude to school, attitude to
teachers, study skills, attention problems, and
adaptability, in tandem with cognitive assessment,
improves the prediction of both school perfor-
mance and response to intervention.

Program Evaluation

Repeated use of the BASC-3 TRS, PRS, SRP, and
SOS can aid in identifying a child’s progress in
specific programs. Improvement in designated
areas of behavior and in affective states may be
noted, and the strengths and weaknesses of pro-
grams thus identified. The original BASC was
shown in a number of evaluation studies to be
sensitive to the effects of various intervention pro-
grams for young children (including the evalua-
tion component of Head Start’s Project Mastery)
and adolescents (e.g., the evaluation by the Civil-
ian Health and Medical Program of the Uniformed
Services, or CHAMPUS, of the effectiveness of
residential treatment for adolescents). These and
other applications of the BASC in program eval-
uation are reviewed in Reynolds and Kamphaus
(2002).

Forensic Evaluation
The BASC-3 is appropriate for use in legal or
forensic settings. According to several US
Supreme Court rulings of the 1990s, evidence of
the psychometric properties of tests used in a
forensic setting is crucial for determining the
admissibility of expert testimony based on test
results. Reynolds and Kamphaus (2002) provide
examples of uses of the original BASC in forensic
situations such as child custody evaluations, per-
sonal injury litigation, and juvenile certification.
The BASC-3 Manual contains considerable
information on the reliability of scale scores and
associated standard errors of measurement, on the
normative samples, and on validation studies, all of
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which are considered by judges in determining
admissibility of testimony based partially or wholly
on test data. Also presented are additional crucial
data on the ability of the BASC-3 scale scores to
measure child and adolescent psychopathology
and to discriminate among various diagnostic
groups, capabilities that also are included in the
consideration of admissible evidence. The BASC-
3 is well established in clinical environments such
as schools, child guidance centers, university
clinics, and private practice settings in the United
States and abroad. The use of tests in a wide variety
of settings is important in establishing credibility
and admissibility in various legal proceedings.

When choosing instruments for forensic eval-
uations, it is also important for clinicians to eval-
uate the instruments’ ability to detect
dissimulation (Reynolds and Kamphaus 2002).
In court proceedings, individuals may have
much to gain by appearing to have more or
fewer problems than what actually exist. Because
nearly any behavioral or emotional problem or
disorder can be minimized or exaggerated, objec-
tive methods are needed to determine whether
dissimulation has occurred. The BASC-3 has
scales designed and tested for the detection of
dissimulation in responding by parents, teachers,
and children. In particular, the BASC-3 validity
scales can identify exaggerated responding, min-
imization of problem reporting, inconsistencies,
random answering patterns, and other response
methods that lead to inaccurate depictions of the
child’s or adolescent’s behavior.

Additional BASC-3 Components

The BASC-3 includes a variety of other instru-
ments that can be used to help identify and improve
behavioral and emotional functioning. Each of
these instruments is described briefly below.

BASC-3 Behavioral and Emotional Screening
System (BESS)

The BASC-3 BESS (Kamphaus and Reynolds
2015b) is designed to quickly and efficiently iden-
tify risk for behavioral or emotional problems and
predict mental health and educational outcomes.



BASC-3

The BASC-3 BESS consists of two teacher forms
(ages 3-5 and ages 6—18), two parent forms (ages
3-5 and ages 6-18), and one self-report form
(ages 8—18). Each form of the BASC-3 BESS is
brief and requires no prior training and coaching
of the informant.

Each BASC-3 BESS form provides a Behav-
ioral and Emotional Risk Index (BERI), which
indicates the amount of risk a child or adolescent
has of having or developing a behavioral or emo-
tional problem. The teacher and parent forms offer
additional subindex scores, including an External-
izing Risk Index, Internalizing Risk Index, and
Adaptive Skills Risk Index. In addition to the
BER], the self-report form also provides subindex
scores for an Internalizing Risk Index, a Self-
Regulation Risk Index, and a Personal Adjust-
ment Risk Index.

Using the same item response formats as the
BASC-3 TRS and PRS, each BASC-3 BESS form
produces a single score indicating “normal risk”
(T = 20-60), “elevated risk” (61-70), or
“extremely elevated risk” (T = 71 or higher).
Validity indexes are provided for each form, and
Spanish adaptations and translations are available
for parent and student forms. Administration,
scoring, and reporting (both individual- and
group-level reports) are available on the Q-global
testing platform.

The BASC-3 BESS manual includes a detailed
discussion of development procedures and a sep-
arate chapter devoted to validity and reliability
evidence collected to date. All BERI reliability
coefficients exceed 0.90, and test-retest correla-
tions are in the upper .80s or higher. A variety of
correlational studies are presented, including the
BASC-3 TRS, PRS, and SRP, along with other
behavioral/emotional functioning tests. The
BASC-3 BESS manual also provides a detailed
discussion of promising screening practices,
including the use of multiple "gates" (i.e., assess-
ment stages that range from broad-based screen-
ing on all students to more detailed assessment/
evaluation on students identified at previous
gates). In addition, the Manual discusses linking
screening results with early intervention strategies
aimed at preventing the onset of mental health
disorders or unsuccessful educational outcomes.
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BASC-3 Parenting Relationship Questionnaire
(PRQ)

The BASC-3 Parenting Relationship Question-
naire (PRQ; Kamphaus and Reynolds 2015a) is
designed to capture a parent’s perspective of the
parent-child relationship (or the perspective of a
person serving a similar role). It assesses tradi-
tional parent-child dimensions such as attachment
and involvement and also provides information on
parenting style, parenting confidence, stress, and
satisfaction with the child’s school. The BASC-3
PRQ is used in clinical, pediatric, counseling,
school, and other settings where there is a need
to understand the nature of the parent-child rela-
tionship. It is particularly important when
implementing home-based intervention strategies
and/or treatment monitoring. The BASC-3 PRQ
can be completed in approximately 15 minutes
and is available in English and Spanish. It should
be administered to mothers and fathers (or care-
givers) of children ages 2—18 years. Administra-
tion, scoring, and reporting are available on the Q-
global platform. The BASC-3 PRQ Manual pro-
vides information about the reliability and validity
of evidence collected during the standardization
stage of development. Internal consistency reli-
ability coefficients for each scale were typically
in the mid-.80s or higher. A variety of correla-
tional studies are also presented.

BASC-3 Flex Monitor

The BASC-3 Flex Monitor (Reynolds and
Kamphaus 2016) is used to monitor and track
the effect of behavioral interventions
implemented by a psychologist or other profes-
sionals in a school or clinical environment. Avail-
able via Q-global, the BASC-3 Flex Monitor
provides a bank of over 700 behaviorally or emo-
tionally based items that can be selected to create a
customized monitoring form for teachers, parents,
or students (via a self-report form) that enable
score comparisons to a nationally representative
population sample. While creating forms, users
can automatically calculate reliability estimates
that are based on a normative sample. In addition,
the BASC-3 Flex Monitor offers a variety of stan-
dard forms that are available for immediate use,
including inattention/hyperactivity, internalizing
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problems, disruptive behaviors, developmental
social disorders, and school problems. Parent
and self-report forms are available in both English
and Spanish. Individual reports tracking progress
on up to ten administrations of a form or aggre-
gated group-based reports can be easily generated
on the Q-global platform.

BASC-3 Behavior Intervention Guide

The BASC-3 Behavior Intervention Guide
(Vannest et al. 2015a) provides evidence-based
intervention strategies for 11 common types of
emotional and behavioral problems: aggression,
conduct problems, hyperactivity, attention prob-
lems, academic problems, anxiety, depression,
somatization, functional communication, adapt-
ability, and social skills. These interventions rep-
resent a compendium of the most effective
strategies that have been published in empirically
based research studies.

In addition to providing background character-
istics and conditions of each behavioral or emo-
tional problem area, each chapter provides a
number of intervention strategies that are pre-
sented in a preparation, implementation, and eval-
uation format. The intervention steps that are
provided can be easily used by behavior experts
(e.g., psychologists, counselors, behavioral spe-
cialists) to promote more desirable behavior and
reduce problem behaviors. The BASC-3 Behavior
Intervention Guide also offers accompanying
tools that are designed to promote intervention
fidelity and positive outcomes, including parent
tip sheets that promote and provide structured
involvement by parents or caregivers, supplemen-
tal forms that accompany the intervention strate-
gies (e.g., daily log journals, activities, sample
forms, etc.), and a fidelity documentation
checklist.

For small group or classroom-based solutions,
the BASC-3 Behavioral and Emotional Skill
Building Guide (Vannest et al. 2015b) can be
used in general or special education settings to
help promote positive behavioral and emotional
functioning. Based on the foundations established
in the BASC-3 Behavior Intervention Guide, this
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guide provides tier one and tier two intervention
strategies in a classroom curriculum format, as
well as additional strategies that are targeted for
small group settings. Teachers can follow the
lesson plans provided in the guide to teach
schoolwide expectations using activities that are
fast-paced and brief, lasting around 5 minutes
each. Additional instructional strategies for
classrooms and small groups are also available
for the behavioral and emotional problems
included in the BASC-3 Behavior Intervention
Guide.
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Definition

The population prevalence of a variable of interest
is known as the base rate.

Current Knowledge

Base rates can be calculated using the following
formula (Gouvier 1999):

Base rate
= #cases with condition of interest/

#cases in a population

In neuropsychological settings, base rates
are often used to characterize diagnostic accu-
racy and interpret the sensitivity and specificity
of a clinical assessment. The sensitivity of a
test is the probability of correctly identifying
an individual with impaired functioning as
actually being impaired, while the specificity
of a test is the probability of correctly identi-
fying an individual with normal functioning as
actually being normal (Lezak et al. 2012).
When the base rates of a condition are low,
the sensitivity of a test may be misleading.
When the base rates of a condition are high,
the specificity of a test may be misleading
(Podell et al. 2003). The neuropsychologist
should consider base rates of a disorder when
selecting tests for use in a specific population.
Knowledge of base rates may also indicate that
impairment cutoff scores should be adjusted to
interpret diagnostic accuracy. Assessments of
malingering or suboptimal effort should also
be conducted with consideration of base rates
for a particular condition of interest (Gouvier
1999).
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Synonyms

BASI

Description

The Basic Achievement Skills Inventory (BASI)
is a commercially published, norm-referenced
achievement test that assesses math, reading, and
language skills for children and adults. It is
published by Pearson and was first made available
in 2004. Information on the test is easily accessi-
ble through the publishers’ webpage (http:/www.
pearsonassessments.com/basi.aspx), which includes
relevant excerpts from the manual, a flash
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demonstration, training modules, sample reports,
and others.

Forms

There are two forms: a comprehensive form and a
survey form. The comprehensive form comprises
six timed subtests: vocabulary, spelling, language
mechanics, reading comprehension, math compu-
tation, and math application. The subtests can be
administered independently to measure specific
skills or in any combination. There are four
grade levels (I-1V), 3rd—4th grade, S5th—6th
grade, 7th—8th, and 9th—12th. The survey form is
a screening tool comprising two subtests: verbal
skills and math skills. Verbal skills are assessed
using vocabulary, language mechanics, and read-
ing comprehension questions, and math skills are
assessed using math computation and math appli-
cation questions. Student progress can be assessed
through Form A with Fall norms (August to
December) and Form B with Spring norms
(January to July). A growth scale value (GSV) is
made available to measure the progress of
students.

Administration

The tests can be administered individually or in
groups, timed or untimed; the comprehensive
form takes about 2 h, and the survey form takes
about 50 min to complete.

Scoring and Report

Scoring for the comprehensive form is available
through Q-global web-based administration,
Q local software, or mail-in scoring. The student
summary report is a one-page report that summa-
rizes the student’s performance by skills compos-
ite, subtest, and learning objectives. The student
summary report includes standard scores, percen-
tile scores, age equivalents, and grade equivalents
as well as a performance classification (low aver-
age, average to above average) by achievement
area. A parent’s report is included with each stu-
dent report. The parent’s report graphs percentile
scores and includes a space for written comments.
There is also an optional report available for level
4 of the BASI comprehensive version, titled the
BASI college report. The college report shows
how a student’s BASI scores compared to the
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scores of a census-matched national sample at
the student’s grade level.

The adult summary report is a one-page report
that summarizes an adult’s performance by skills
composite, subtest, and learning objectives. It
includes percent correct, grade equivalent, and
classification by achievement area.

Historical Background

Achilles N. Bardos, PhD, is the author of the test
(http://www.unco.edu/cebs/SchoolPsych/faculty/
BASI/index.html). The BASI was published in
2004. Content was based on curriculum standards
from The Model Curriculum and Assessment
Database (MCAD), a database used by educators
to align with district, state, and national curricu-
lum requirements and standards.

Psychometric Data

Standardization is reportedly based on stratified
random sampling to match closely with the US
Census 2000. For the comprehensive form, a
grade-appropriate sample was stratified according
to gender, race, parental education, and region.
Standardization of Form A was based on 2,439
students tested during Fall 2002, and standardiza-
tion of Form B was based on 2,130 students tested
in Spring 2003. The survey form included a
school-age standardization sample of 2,518 stu-
dents (aged 8—18) tested in school settings and an
adult sample of 2,452 adults (aged 19-80)
recruited in a variety of settings.

Buros Institute test reviewers (Rhoades 2007;
Trevisan 2007) reported the test-retest stability,
internal consistency, and alternate-forms reliabil-
ity to be fairly strong, with estimates ranging from
0.54 to 0.96 for individual subtest scores and
0.67-0.98 for composite scores. Test validity is
established through the lowa Tests of Basic Skills
(ITBS), the Towa Tests of Education Development
(ITED), the Tests of Adult Basic Education
(TABE), the Wechsler Individual Achievement
Test Second Edition (WIAT-II), and the Wood-
cock Johnson Psychoeducational Battery III
(WI-I1I).
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Clinical Uses

The author proposes that the comprehensive form
provides a complete evaluation of academic skills
to “(1) determine academic strengths and weak-
nesses; (2) screen for and assist in diagnosing
learning disabilities in reading, writing and
math; (3) place for college students; (4) make
placement decisions for ESL, GED, and program
placement; (5) track academic progress, (6) effi-
ciently complete triennial evaluations for students
with an IEPs or 504 plans; and (7) practice for or
predict performance on high-stakes tests.” Spe-
cific applications in four settings are proposed in
the BASI Flash demonstration (http:/www.
pearsonassessments.com/basidemo/basi.swf):

(1) K-12 school/educational setting, (2) correc-
tions setting for intake and evaluation of offenders
for placement in programs, (3) public safety for
employment screening, and (4) adult and child
clinical setting. In adult and child clinical settings,
the BASI Comprehensive Form is recommended
to be used as a time- and cost-effective screening,
providing an overview of achievement or alterna-
tive for individually administered achievement
test when detailed information is not needed.

Cross-References
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Basilar Artery

Elliot J. Roth

Department of Physical Medicine and
Rehabilitation, Northwestern University,
Feinberg School of Medicine, Chicago, IL, USA

Definition

The basilar artery provides blood to the brain.
This artery and the two vertebral arteries comprise
the vertebrobasilar system, which supplies blood
to the posterior part of circle of Willis and con-
nects (“anastomoses”) with blood supplied to the
anterior part of the circle of Willis from the carotid
arteries. It arises from the confluence of the two
vertebral arteries, next to the lower brain stem,
ascends parallel to the brain stem, and gives rise
to the anterior inferior cerebellar artery, which
supplies part of the cerebellum, some smaller
branches that supply the brain stem, and the supe-
rior cerebellar artery. It finally divides into the two
posterior cerebral arteries (PCA). These supply
the upper brain stem, the occipital lobe, and the
posterior portion of the temporal lobes.

Current Knowledge

The clinical manifestations of basilar artery occlu-
sion depend on the location of the occlusion, the
extent of thrombus, and the collateral flow. Nor-
mally, the blood flows in an anterograde fashion
from the vertebral arteries to the basilar artery up
to its terminal branches. This pattern of flow may
vary. If the proximal segment of the basilar artery
is occluded and the occlusion resulted from a
slowly progressive stenosis, collateralization
occurs within the cerebellum into the circumfer-
ential branches of the basilar artery. In addition,
flow can be reversed from the PCAs into the distal
basilar artery. Thrombosis of the basilar artery
causes various clinical syndromes that result
from brainstem ischemia, including cranial nerve
dysfunction, difficulty in swallowing and breath-
ing, and at its most severe, locked-in syndrome.
Basilar artery thrombosis is the most common


http://www.pearsonassessments.com/basidemo/basi.swf
http://www.pearsonassessments.com/basidemo/basi.swf
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cause of locked-in syndrome. Mortality rate of
basilar artery occlusion is 70%, but this can be
reduced substantially through the use of anti-
thrombotic agents.

Cross-References

Circle of Willis
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Battery Approach

Molly E. Zimmerman
Department of Psychology, Fordham University,
Bronx, NY, USA

Definition

A battery approach to neuropsychological assess-
ment is the administration of multiple measures
that cover a wide range of cognitive abilities to
fully characterize an individual’s neuropsycho-
logical strengths and weaknesses.

Current Knowledge

The battery approach is predicated on the exis-
tence of a variety of instruments that have been
empirically developed to measure myriad aspects
of neuropsychological function. Neuropsycholog-
ical batteries generally contain a measure of gen-
eral intellectual functioning or premorbid
functioning as well as assessments of basic neu-
ropsychological functions that may include atten-
tion, executive function, language, memory,
visuospatial perception and construction, and psy-
chomotor function. Performance on a test of gen-
eral intellectual function serves as a context in
which performance across neuropsychological
domains can be considered. Selection of individ-
ual tests that comprise a neuropsychological

Battery Approach

battery is very likely to depend on the assessment
setting, nature of the presenting problem and dif-
ferential diagnosis, and the theoretical orientation
of the clinician.

One of the first battery approaches was what is
commonly referred to today as the “fixed battery.”
In the fixed battery approach, test selection is
predetermined irrespective of the patient’s pre-
senting problem. A comprehensive battery of
tests is administered to all patients in the same
standardized manner. Collection of collateral
medical and social history is obtained following
administration and scoring of the neuropsycho-
logical data to avoid response bias on the part of
the test administrator. Examples of this psycho-
metrically oriented, data-driven approach include
the Luria-Nebraska Battery and the Halstead-
Reitan Battery. An advantage of the fixed battery
approach is that it facilitates comparison of test
scores across patient groups and assessment set-
tings. Another advantage of the battery approach,
when using standardized tests, is that this
approach facilitates the use of technicians in the
administration of the tests. This approach can also
facilitate the development of data banks for
research purposes. A disadvantage, however, is
that it is often time-consuming, cost-prohibitive,
and may produce excessive testing sessions that
are poorly tolerated by patients (Mitrushina
et al. 2005).

An alternative neuropsychological assess-
ment method is the “flexible battery” approach.
In this hypothesis-driven approach, initial test
selection is guided by the patient referral ques-
tion, presenting problem, and the clinical inter-
view. A modest range of measures that survey a
broad range of cognitive functions is specifically
chosen to probe and characterize the patient’s
presumed strengths and weaknesses. Following
this initial assessment, which is sometimes
referred to as a “core” or “screening” battery,
the clinician will then select additional tests
based on the patient’s performance on the core
battery and reported cognitive concerns (Strauss
et al. 2006). The flexible battery approach is
more focused on each individual patient’s pre-
senting problem and differential diagnosis than
the fixed battery approach. As a result, the total
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https://doi.org/10.1007/978-3-319-57111-9_2195
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assessment period is restricted and may be more
cost-effective. However, inherent in the flexible
battery approach is the inconsistent administra-
tion of tests across patient groups. That is, not all
of a neuropsychologist’s patients will receive the
same tests, thereby limiting comparisons of find-
ings across patient groups or settings (Mitrushina
et al. 2005).

A variant of the flexible battery approach is the
“process” approach, also known as the Boston
process approach (Lezak et al. 2012). This method
entails emphasis on the more qualitative aspects
of neuropsychological performance. When
completing a task, patients are closely observed
for strategy formation and execution. Atypical
performances will be further probed by the
clinician with direct questioning or modified
re-administration of the task to more fully
examine the nature of the behavioral dysfunc-
tion. This approach affords a more in-depth
characterization of the patient’s neuropsycho-
logical abilities. However, it has been criti-
cized for its lack of normative data and
standards for the reliability and validity of its
methods (Strauss et al. 2006).

Future Directions

Although all battery approaches to neuropsycho-
logical assessment have advantages and disadvan-
tages, results from a survey from Sweet et al.
(2011) suggest that the flexible battery approach
is the method that is most preferred by clinicians.
According to this report, the percentage of clini-
cians who endorsed the flexible battery approach
increased from 54% in 1989 to 78% in 2010.
These data reflect the relative popularity of this
approach and suggest that it is likely to remain in
favor in the coming years.

Cross-References

Boston Process Approach
Fixed Battery
Flexible Battery
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Battle’s Sign

Beth Rush
Psychiatry and Psychology, Mayo Clinic,
Jacksonville, FL, USA

Synonyms

Periauricular or mastoid ecchymosis

Definition

Named after English surgeon, Dr. William Henry
Battle, this is a clinical symptom suggestive of
basilar skull/middle cranial fossa fracture. After
blunt force head trauma, leaking of blood from the
blood vessels in the skull, typically the posterior
auricular artery, leads to a crescent-shaped bruise
wrapping behind the base of the earlobe and
extending posteriorly toward the point of the
neck where the base of the skull meets the neck.
A patient with this symptom may present with
acute bloody discharge of the ear and/or nose.
Battle’s sign may occur a few days following the
onset of the skull fracture.

Cross-References
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Battlefield Assessment

Tamara McKenzie-Hartman
Defense and Veterans Brain Injury Center, James
A. Haley, VA Hospital, Tampa, FL., USA

Description

Researchers report that “Due to enemy tactics and
the frequency of operational missions, many ser-
vice members are at risk of sustaining more than
one concussion during deployment” (Barth et al.
2010). It is further noted that as numerous service
members go on multiple deployments, the oppor-
tunity for injury is increased. According to the
Defense and Veterans Brain Injury Center
(DVBIC), 40% of all blast injuries in the Opera-
tion Enduring Freedom/Operation Iraqi Freedom
(OEF/OIF) conflicts involve traumatic brain
injury (TBI). Furthermore, many mild and mod-
erate head injuries are reportedly overlooked due
to more imminent medical treatments focused on
polytrauma injuries including amputation and
burns (Martin et al. 2008).

DoD instructional policy (DoDi 6490.11), enti-
tled “Guidance for Management of Mild Trau-
matic Brain Injury/Concussion in the Deployed
Setting,” is intended to protect service members
involved in potentially concussive events, direct
leaders on mandated screening and reporting
requirements, guide medical evaluation and treat-
ments, and outline minimum mandatory rest
periods. Specifically, the policy mandates that a
service member be medically evaluated if exposed
to a potentially concussive event such as
(1) involvement in a vehicle blast, collision, or
rollover, (2) a direct blow to the head or witnessed
loss of consciousness, (3) presence within 50 m of
a blast (inside or outside), and/or (4) exposure to
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more than one blast event (the service member’s
commander shall direct a medical evaluation).
Beginning with recognition, the policy outlines
additional steps including, refer, report, rest, and
return to duty.

Command Guidance

Recognize

Military leadership is required to recognize all
personnel involved in any potentially concussive
event, including those without apparent injuries,
as soon as safely possible using the IED/HEADS
checklist (Table 1).

Refer

Leaders refer any service member involved in a
potentially concussive event to be evaluated by
a medic or health care provider and if applicable,
be re-evaluated and medically cleared before
returning to duty.

Report

Military leaders are required to report all service
members involved in a potentially concussive
event by completing the significant activities
(SIGACT) report within 24 h of the injury.
Depending on the command, reports may be
required using the Blast Exposure and Concus-
sion Incident Report (BECIR) module, located

Battlefield Assessment, Table 1: IED/HEADS

checklist

Was the service member injured | Yes/
I-Injury during the event? no
E- Are any of the “HEADS” Yes/
evaluation symptoms present? no
H-headaches and/or vomiting?
(yes/no)
E-ears ringing? (yes/no)
A-amnesia, altered/loss of
consciousness? (yes/no)
D-double vision and/or
dizziness? (yes/no)
S-something feels wrong or is not
right? (yes/no)
Was the service member within Yes/
50 m of the blast? Record no
distance from blast

D-distance/
proximity
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within the Combined Information Data Network
Exchange (CIDNE).

Medical Guidance

Medical requirements include (1) utilization of the
Military Acute Concussion Evaluation (MACE)
for screening of a potentially concussive event,
(2) documentation and appropriate International
Classification of Diseases (ICD) coding of the
medical encounter within the electronic health
record, (3) and utilization of the “Concussion
Management in Deployed Settings” algorithm
(DCoE 2011; Fig. 1). The algorithm outlines
three levels of intervention: (1) Level I: Combat
Medic/Corpsman Concussion Triage, (2) Level I1:
Initial Management of Concussion in Deployed
Setting, and (3) Level III: Comprehensive Con-
cussion Evaluation.

Medical personnel are instructed to use sec-
tion one of the MACE (Fig. 2), which is used to
assess the service member’s potential concus-
sion/mild traumatic brain injury (mTBI). Ques-
tions on the MACE guide the provider to obtain a
description of the incident, as well as assess of
any alterations or losses of consciousness
(AOC/LOC), and/or post-traumatic amnesia
(PTA). Assessments are to be completed as
close to the time of injury as feasible. The
MACE is currently the primary instrument,
used mostly by corpsmen/medics, to assess
in-theater concussive events and determine the
need for additional levels of care.

Rest
Service members must receive a minimum of
24 h of rest/downtime after a potentially concus-
sive event. The 24-h clock starts at the time of the
event, not at the time of the evaluation. Recovery
care is to include sleep and pain management. As
current research supports the return to
neurocognitive baseline as soon as a few days
post-injury, and many times without formal inter-
vention (Mittenberg and Strauman 2000), the
service member should remain in place for sev-
eral days to allow for this recovery (Barth
et al. 2010).

If the service member has been diagnosed with
two concussions within the prior 12 months, the
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service member should receive seven additional
days of rest after symptoms resolve. If three or
more concussions have been diagnosed within the
previous 12 months, the service member is man-
dated to receive a recurrent concussion evaluation
before returning to duty. Of note, commanders
may determine that mission requirements super-
sede an individual’s welfare in certain circum-
stances and can waive or postpone the
mandatory rest period.

The recurrent concussion evaluation can be
initiated at any time that it is clinically warranted
and should be used to inform treatment and return-
to-duty (RTD) decisions. Recurrent concussion
evaluations are to include (1) neurological exam-
ination, including completion of the
Neurobehavioral Symptom Inventory (NSI), a
validated acute stress reaction assessment, and a
vestibular assessment; (2) neuroimaging; (3) neu-
ropsychological assessment; (4) functional
assessment, including evaluation of cognitive,
sensorimotor, and physical endurance; (5) and a
duty status determination by a neurologist or other
qualified licensed independent practitioner trained
according to service policies in the care of mTBI/
concussion.

Regarding neuropsychological assessment, the
Clinical Recommendation (DCoE 2011) indicates
that a neurocognitive assessment tool (NCAT)
should be considered if symptoms persist. In
accordance with the National Defense Authoriza-
tion Act (NDAA HR 4986), the DoD selected the
Automated Neuropsychological Assessment Met-
rics (ANAM) as the NCAT to be utilized for pre-
deployment baseline assessments and for post-
concussion testing in theater.

In theater, clinical guidelines indicate that the
ANAM test battery be administered if symptoms
of concussion are present 24-h post-injury. The
first administration of the test should be within
24-72 h from injury, and the test can be
readministered on a regular basis to assess for
cognitive deficits and symptom resolution (Kelly
et al. 2012). To this end, the service member’s
post-injury test scores can be compared to his/her
own baseline data, if possible, or to the norma-
tive database to determine recovery (DCoE
2011).
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t. | Concussion Management
o)

1 DVBIC | in Deployed Settings
|

Comear Mepic/CorPSMAN ALGORITHM

(Pre-hospital/no medical officer in the immediate area)

Traumatic Event or Head Injury Occurs: Concussion Possible #

l

Immediate provider
Anyred flags?® ————»

* 24-hour rest period,

consuftation o then re-evaluate; if no
Yes sym ptom s, then RTD
emergent evacuation + Consult proviisr If
symptoms © are present
No at any point
* Document screening
in Electronic Medical
Record (EM
Initiate MACE ———»  StopMACE, ko
Nt review history
s e aion of concussion
l concussion
No
Continue MACE: .
+ Complete cognitive screening 3 ormore 2 gjf:?gr'::zﬁ:;:td
IS FAEIER SER G A ::,"tm‘;::g' V=™ concussion evaluation
* Assess for symptoms 12 months? Yes
Normal
neurological
exam Abnormal Consult provider for
neurological exam possible evacuation
Positive to higher level of care
symptoms C or
cognitive score
<25
Yes
No § * [nitial managem ent with

provider consultation ©
* Provider to determine

2 or more _________,__-»———" disposition

Yy * Review acute concussion
g 5 educational brochure with
patient £
No l

Mandatory 24-hour recovery
* Review acute concussion
educational brochure with patient £

{

Yes

* Enter EMR
note with
ICD-8 codes
+ Consult provider with test
5:1-:!1.::1.::0 results for RTD determination - (E:i:r::%m'
present? * Follow-up as necessary + Communicate

with line leader

No 1

Perform exertional testing "

Priority: Quickly assess for red flags
Version 4.2 - Revised: April 2015

info@DVBIC.org
Battlefield Assessment, Fig. 1 (continued)
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o in Deployed Settings
e Ee G

INITIAL PROVIDER ALGORITHM

(Management of Concussion in Deployed Setting)

Traumatic Event or Head Injury Occurs: Concussion Possible #

Referto higher level

S * Specialty Services
Any red flags? Yos T Neuroimaging

* Laboratory Capabilities * Mandatory 24-hour
recovery period before RTD
No L * Assess for and treat any
+ Confirm history of events, including : other injuries or symptom s
any previous concussions in past If3 or more concussions
12 months _inpast 12 months, refer
* Complete MACE if not already done lones ©  forrecurrent concussion
* Ensure docum ented 3-part somcussion evaluation
MACE results in EMR * Document screening
in EMR
l New concussion
Symptoms H * Mandatory 24-hour recovery period
or MACE coghitive » * Review acute co ion educational
score < 257 Yes brochure £ with service mem ber if not

done previously
+ PCM Management '

No ¢ * Re-evaluate daily up to 7 days

* Review acute concussion educational * When sym ptom s resolve,
brochure with service member€ perform exertional testing

* Mandatory 24-hour recovery period * Consider N euroCognitive Assessment Tool

- (NCAT) per DCoE clinical recom mendation’
Yes
Re-assess: 1
symptoms " present?
No ¥ ol Sym ptom s persist
after 7 days or after
exertional testing?
Perform exertional
testing. F Symptoms "
present? No
Yes
No l l
NCAT ;f%:&znmw _* Consultwith higherlevel of care
recommendation’ Abnormél * Screen for acute stress © and
consult with com bat stress team
Normal or * Continue concussion and com bat
not performed stress management for up to

* If 15t concussion in past 12 months, ﬂ,ﬁ:ﬁ::’tr'hmf:ﬁg,h::::
24-hour recovery ",

+ If 2nd concussion in the past 12 months, Ei:mﬂ:'n;:gmﬁp?““
mandatory 7-day recovery period following g
symptom resolution before RTD

* If 3rd concussion in the past 12 months,
refer for recurrent concussion evaluation”

t
. * Enter note in EMR
g::;?:;:: R:zorithm (Page 4) + Ensure comm unication with line leadership

Version 4.2 - Revised: April 2015 info@DVBIC.org
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t. | Concussion Management

m’!;fc in Deployed Settings
B e o |

3

CoMPREHENSIVE CONCUSSION ALGORITHM

(Referral to military treatment facility
with neuroimaging capabilities)

+ Confirm concussion diagnosis
* Review records
+ Perform com prehensive exam

v
CT indications *
present?
No
Yes
Symptoms H
present? No

Perform CT Scan

+ Review acute concussion educational brochure £
Acute abnormality with service member if not done previously
on CT2 * Treat symptoms
+ Specialty referral asindicated (combat stress team,
neurology, ENT, OT, PT, vision, balance, etc )
* Re-evaluate at least every 48 hours up to 30 days if

1 Yes

Yes improving (while underthe care of a multidisciplinary
team)
+ Consider NCAT per DCoE clinical recom mendation '
+ Neurosurgery or neurology consult !
+ Consider evacuation to higher A
level of care Symptoms " —» Perform exertional
resolved? Yes testing ©
No
Consid ion to

H
—
higher level of care Yes Srr;r::nn;l

m""‘N v |

+ Consider functional assessment -
* Consider N CAT per DCoE clinical
recommendation ’

|

* If 1st concussion in past 12 months,
mandatory 24-hour recovery period

* If 2nd concussion in the past 12 months,
mandatory 7-day recovery period following
symptom resolution before RTD

* If 3rd concussion in the past 12 months, 4
refer for recurrent concussion evaluation

"See Recurrent Concussion Algorithm (Page 4)
Version 4.2 - Revised: April 2015 info@DVBIC.org
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REecurRENT ConcussioN EVALUATION

(three or more documented in 12-month span)

1. Comprehensive neurological evaluation by neurologist or
otherwise qualified provider
* Review of prior concussion history with focus on timeline
or resolution of symptoms
+ Assessment of symptoms (face-to-face interview by provider)
Consider:
» Neurobehavioral Symptom Inventory *
P Acute Stress Reaction questionnaire ©
+ Balance assessment ¥

2. Neuroimaging per provider judgement

3. Neuropsychological assessment by psychologist
* Evaluate: attention, memory, processing speed and
executive function
* Perform a psychosocial and behavioral assessment
* |Include measure of effort
s Consider NCAT per DCoE clinical recommendation’

4, Functional assessment " completed by occupational therapy/
physical therapy

5. Neurologist (or qualified provider) determines RTD status

Version 4.2 - Revised: April 2015 info@DVBIC.org
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Sl

Traumatic Event or Head Injury Occurs: Concussion Possible

# Mandatory Events Requiring Concussion Evaluation:
1. Any service member in a vehicle associated with a blast event, collision or rollover
2. Any service member within 50 meters of a blast (inside or outside)
3. Anyone who sustains a direct blow to the head
4. Command directed — such as, but not limited to, repeated exposures

& Medic/Corpsman Algorithm Red Flags:

1. Witnessed loss of consciousness (LOC) 7. Double vision/loss of vision

2. Two or more blast exposures within 72 hrs 8. Worsening headache

3. Unusual behavior/combative 9. Weakness on one side of the body
4. Unequal pupils 10. Cannot recognize people

5. Seizures or disoriented to place

6. Repeated vomiting 11. Abnormal speech

€ Medic/Corpsman Algorithm Symptoms:
{Persisting beyond initial traumatic event)

1.Headache 6. Difficulty concentrating
2. Dizziness 7. Irritability

3. Memory problems 8. Visual disturbances

4. Balance problems 9, Ringingin the ears

5. Nausea/vomiting 10. Other

O Medic/Corpsman Initial Management of Concussion:

1.Give acute concussion educational 4. Aggressive headache management
brochure to all concussion patients, - Use acetaminophen q 6 hrsx 48 hrs
available at: dvbic.dcoe.mil After 48 hours may use naproxen pm

2. Reduce environmental stimuli 5, Avoid tramadol, Fioricet, excessive

3. Mandatory 24-hour recovery period triptans and narcotics

£ Available Resources (dvbic.dcoe.mil):

+ Acute Stress Reaction Questionnaire * Line Leader Fact Sheet

» Acute Concussion Educational Brochure * Coding Guidance

» Neurobehavioral Symptom Inventory * DCoE NeuroCognitive Assessment Tool
(NCAT) Recommendation

Version 4.2 - Revised: April 2015 info@DVBIC.org

Battlefield Assessment, Fig. 1 (continued)



Battlefield Assessment 505

ﬂ Concussion Management

o in Deployed Settings
e Ee G

F Exertional Testing:
1. Exert to 65-85% of target heart rate (THR=220-age) using push-ups, sit-ups, running in place,
step aerobic, stationary bike, treadmill and/or hand crank
2. Maintain this level of exertion for approximately 2 minutes
3. Assess for symptoms (headache, vertigo, photophobia, balance, dizziness, nausea, visual
changes, etc.)
4. If symptoms/red flags exist with exertional testing, stop testing, and consult with provider

& Provider Algorithm Red Flags:

1. Progressively dedining level of conscousness 8. LOC >5 minutes
2. Progressively declining neurological exam 9. Double vision

3. Pupillary asymmetry 10. Worsening headache

4, Seizures 11. Cannot recognize people or
5. Repeated vomiting disoriented to place

6. Clinically verified GCS < 15 12. Slurred speech

7. Neurological deficit: motor or sensory 13. Unusual behavior

" Provider Algorithm Symptoms:

1.Confusion (24 hours) 4. Vertigo/dizziness 7. Phonophobia
2. Iritability 5. Headache 8. Sleep issues
3. Unsteady on feet 6. Photophobia

! Primary Care Management (PCM):

1. Give acute concussion educational 7. Implement duty restrictions

brochure to all concussion patients, 8. Review current medications and sleep

available at: dvbic.dcoe.mil hygiene (Healthy Sleep fact sheet available
2. Reduce environmental stimuli at dvbic.dcoe.mil) and consider short-term
3. Mandatory 24-hour recovery period low dose non-benzodiazepine hypnotic
4. Aggressive headache management (e.g., 20lpidem Smg)

- Use acetaminophen q 6 hrs x 48 hrs 9. Pain management if applicable

After 48 hours may use naproxen pm 10. Send consult to med.consult.army@mail. mil

5. Avoid tramadol, Fioricet, excessive triptans for further guidance if needed

and narcotics 11. Consider evacuation to higher level of care
6. Consider nortriptyline g HS or amitriptyline if clinically indicated

q HS for persistent headache (> 7 days). 12. Document concussion diagnosis in EMR

Prescribe no more than 10 pills.

med.consult.army@mail.mil is a Department of Defense email
consultation service provided by the Army OTSG Telemedicine
Teleconsultation Programs to assist deployed clinicians with the
treatment of TBl and RTD decisions.

Version 4.2 - Revised: April 2015 info@DVBIC.org
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! DCoE NeuroCognitive Assessment Tool (NCAT) Recommendation:
Current DoD policy is that all service members must be tested with a neurocognitive assessment
tool (NCAT) prior to deployment. Among several tests that are available, the DoD has selected
the Automated Neuropsychological Assessment Metrics (ANAM) as the NCAT to use for both
pre-deployment baseline testing and for post-concussion assessment in theater. Detailed
instructions for administering a post-injury ANAM are provided at dvbic.dcoe.mil.

For ANAM baseline results send requests to:
usarmy.jbsa.medcom.mbx.otsg--anam-baselines@mail.mil

K CT Indications:”

1. Physical evidence of trauma above 5.Age > 60
the clavicles 6. Drug or alcohol intoxication
2. Seizures 7.Coagulopathy
3. Yomiting 8. Focal neurologic deficits
4. Headache

" Haydel MJ, Preston CA, Mills TJ, Luber S, Blaudeau E, DeBlieux PM. Indications for computed tom ography
in patients with minor head injury. N Engl JMed. 2000 Jul 13;34 3(2):100-5.

L Functional Assessment:
Assess the service member's performance of military-relevant activities that simulate the
multi-system demands of duty in a functional context. Selected assessment activities should
concurrently challenge specific vulnerabilities associated with mTBI including coghitive (such as
executive function), sensorimotor (such as balance and gaze stability), and physical endurance.
Rehabilitation providers should not only evaluate the service member's performance but also
monitor symptoms before, during and after functional assessment.

¥ The Balance Error Scoring System (BESS - Modified):™*
Stand on flat surface, eyes closed, hands on hips in 3 positions:

1. On both feet (20 seconds)

2. On one foot (20 seconds)

3. Heel-to-toe stance (20 seconds)
For each position, score 1 point for any of the following errors:

1. Stepping, stumbling or falling 4. Forefoot or heel lifted
2.0pening eyes 5. Hip moved > 30 degrees flexion or abduction
3. Hands lifted above the iliac crests 6. Out of test position > 5 seconds

Score 10 points if unable to complete
Total Balance Score

"* Guskiewicz KM, Ross SE, Marshall SW. Postural Stability and Neuropsychological Deficits After
Concussion in Collegiate Athletes. J Athl Train. 2001 Sep;36(3):263-273.

Version 4.2 - Revised: April 2015 info@DVBIC.org
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2015 DoD Definition of Traumatic Brain Injury:

A traumatically induced structural injury or physiological disruption of brain function, as a
result of an external force, that is indicated by new onset or worsening of at least one of the
following clinical signs immediately following the event:

» Any alteration in mental status (e.g., confusion, disorientation, slowed thinking, etc).

+ Any loss of memory for events immediately before or after the injury.

« Any period of loss of or a decreased level of consciousness, observed or self-reported.

Coding Tips:
1. Primary code (corpsman/medics require 3. Symptom codes
co-sign) * As appropriate
+ 850.0 - Concussion without LOC 4. Deployment status code
* 850.11 - Concussion with LOC < 30 min. * ¥70.5_5 - During deployment encounter
2. Personal history of TBI in Global War on 5. Screening code for TBI
Terror GWOT) « ¥80.01
* ¥15.52_2- Injury related to GWOT, 6. Extemal cause of injury code (E-code)
mild TBI « E979.2 (if applicable) - Terrorism involving

explosions and fragments

Key Algorithm Directives:
= Personnel are required to use the algorithms to treat concussion in the deployed setting
= Mandatory event-driven protocols for exposure to potentially concussive events
- Requires a medical evaluation and minimum 24-hour rest period
+ All sports and activities with risk of concussion are prohibited until after a 24-hour rest period
= Military Acute Concussion Evaluation (MACE) documentation will address all 3 MACE parts
+ Service members diagnosed with concussion will be given the acute concussion educational
brochure available at: dvbic.dcoe.mil
« Specific protocols for anyone sustaining = 2 concussions within 12 months

MACE Documentation
Document using the mnemonic "CNS”

(1) C - Cognitive score

(2) N - Neurological exam reported as normal or abnormal

(3) S - Symptoms reported as present or absent
If a head injury event or AOC/LOC/PTA is not reported, then a concussion has not occurred. The
MACE is stopped because the cognitive portion is not valid in non-concussed patients. Evaluate
and treat any other symptoms orinjuries, and document the event inthe EMR. The MACE score
should be reported as N/A.

Repeat MACE Tips:

Repeating the MACE’s Coghnitive Exam with a different version (A-F) may be used to evaluate acute
concussion recovery; however, a physical exam and symptom assessment must accompany any
repeated cognitive exam. Providers should be mindful of other factors affecting the MACE cognitive
score such as sleep deprivation, medications or pain.

For additional copies or information call 1.866.966.1020 or email info@DVEIC.org

Version 4.2 - Revised: April 2015 info@DVBIC.org

Battlefield Assessment, Fig. 1 DVBIC concussion-management-algorithm pocket-cards version-4.2
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MACE |[&

Military Acuie Concussion Evaluation US55

Patient Name:

Service Member ID#: Unit:

Date of Injury: Time of Injury:
Examiner:

Date of Evaluation: Time of Evaluation:
CONCUSSION SCREENING

Complete this section to determine if there was both an injury event
AND an alteration of consciousness.

1. Description of Incident

A. Record the event as described by the service member or witness.
Use open-ended questions to get as much detail as possible.

Key questions:
« Can you tell me what
you remember?
+ What happened?

B. Record the type of event.
Check all that apply:

O Explosion/Blast ] Fragment [ Motor Vehicle Crash

] Blunt Object ] Sports Injury (] Gunshot Wound
L Fa ] other

C.Was there a head injury event?  Key questions:
[ ] vEs D NO * Did your head hit any objects?
* Did any objects strike your head?
* Did you feel a blast wave?
(A blast wave that is felt striking
the body/head is considered
a blow to the head.)

Release 02/2012 dvbic.dcoe.mil Page 1 of 8
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MACE - Military Acute Concussion Evaluation

CONCUSSION SCREENING — coniinued

2. Alteration of Consciousness or Memory (AOC/LOC/PTA)

A. Was there Alteration of Key question:
Consciousness (AOC)? * Were you dazed, confused,
AOC is temporary confusion or did you “see stars®

oF havingpyaur bellnung: immediately after the injury?

(Jyes [ no

Ifyes, for howlong? _____ minutes

B. Was there Loss of Key question:
Consciousness (LOC)? » Did you pass ot or black
LOC is temporarily passing out?
out or blacking out. )

CJyes [ no
Ifyes, for howlong? — minutes

C. Was there any Post Key questions:

Traumatic Amnesia (PTA)? + What is the last thing you
PTA s a problem remembering remember before the event?
part or all of the injury events. « Whatis the first thing you
(] ves [ no remember after the event?
Ifyes, for howlong? _ minutes

D. Was there a witness? Tips for assessment:

D YES D NO + Ask witness to verify
AOC/LOC/PTA and

[f yes, name of witness: . :
estimate duration.

CONCUSSION SCREENING RESULTS (Possible Concussion?)

YESto1C NOto1C
AND OR
YES to 2A, 2B or2C NOto 2A, 2B and 2C
CONTINUE the MACE: STOP the MACE: )
« Complete the Cognitive, » Evaluate and treat any other injuries
Neurological and or symptoms
Symptoms portions * Enter negative screening result into
ofthe MACE electronic medical record (V80.01)
» Communicate results with provider

and line commanders

« Check for history of previous concussions
and refer to Concussion Management
Algorithm for appropriate rest period

Release 02/2012 dvbic.dcoe.mil Page 2 of 8
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MACE - Military Acute Concussion Evaluation

COGNITIVE EXAM®

3. Orientation
Score 1 point for each correct response.

Ask This Question Incorrect | Correct
“What month is this?” 0 1
“Whatis the date or day ofthe month?” 0 1
“What day ofthe week is it?” 0 1
“What year is it?" 0 1
“What time do you think it is?” 0 1
Correct response must be within 1 hour of actual time.

ORIENTATION TOTAL SCORE

/6

4. Inmediate Memory

Choose one list (A-F below) and use that list for the remainder of

the MACE.

Read the script for each trial and then read all 5 words. Circle the
response for each word for each trial. Repeat the trial 3 times, even
if the service member scores perfectly on any of the trials.

Trial 1 Script:
*“| am going to test your memory. | will read you a list of words
and when | am done, repeat back to me as many words as
you can remember, in any order.”

Trials 2 and 3 Script:
« “| am going to repeat that list again. Repeat back to me as
many words as you can remember, in any order, even if you
said them before.”

Trial 1 Trial 2 Trial 3

InoorrectEConect| Incorrect Correct | Incorrect Correct

0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1
0 1 0 1

(=R —R— RN —
— el e

IMMEDIATE MEMORY TOTAL SCORE /
15

dvbic.dcoe.mil

Battlefield Assessment, Fig. 2 (continued)




Battlefield Assessment

51

MACE - Military Acute Concussion Evaluation

NEUROLOGICAL EXAM

5. Eyes
Test pupil response
to light, tracking

|:| Normal
D Abnormal

6. Speech

Test speech fluency
and word finding

D Normal
] Abnormal

7. Motor
Test grip strength
and pronator drift

] Normal
(] Abnormal

8. Balance
Tandem Romberg Test

|:| Normal
] Abnormal

NEUROLOGICAL
EXAM RESULTS

Release 02/2012

Battlefield Assessment, Fig. 2 (continued)

dvbic.dcoe.mil

Tips for assessment:
* Pupils should be round, equal
in size and briskly constrict to
a direct, bright light.
+ Both eyes should smoothly track
your finger side-to-side and up
and down.

Tips for assessment:

* Speech should be fluid and
effortless — no pauses or
unnatural breaks.

* Assess difficulties with word
finding:

- Does service member have
trouble coming up with the
name of a common object?

Tips for assessment:

« Assess grip strength.

* Assess for pronator drift for 5-10
seconds by directing patient to
close eyes and extend arms
forward, parallel to the ground
with palms up:

- Does either palm turn inward?
- Does either arm drift down?

Tips for assessment:

+ Have patient stand with eyes
closed, one foot in front of the
other heel-to-toe, arms extended
forward, palms up. Observe
for 5-10 seconds:

- Does the service member

stumble or shift feet?
All Normal Any Abnormal
Green Red

Page 4 of 8
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MACE - Military Acute Concussion Evaluation

COGNITIVE EXAM® - Continued

9. Concentration
A. Reverse Digits
Read the script and begin the trial by reading the first string
of numbers in Trial 1.
Script:

« “| am going to read you a string of numbers. When | am
finished, repeat them back to me backward. That is, in
reverse order of how | read them to you. For example, if | said
7-1-9,thenyouwouldsay 9-1-7"

Circle the response for each string.

« If correct on string length of Trial 1, proceed to the next longer
string length in the same column.

+ If incorrect on string length of Trial 1, move to the same string
length of Trial 2.

« Ifincorrect on both string lengths in Trials 1 and 2, STOP and

record score as zero for that string length. Record total score
as sum of previous correct trials.

REVERSE DIGITS SCORE (9A) A
4

Concentration Alternate Number Lists
Note: Use the same list (A-F) that was used in Question 4.

ListB
Trial1__ Trial 2
526 415
1795  49-6-8
48527 64-8-43
831-9-6-4 7-27-8-5-6

Release 022012 dvbic.dcoe.mil Page 5 of 8
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MACE - Military Acute Concussion Evaluation

COGNITIVE EXAM? - Continued

9. Concentration - Continued
B. Months in Reverse Order
Script:
* “Now tell me the months of the year in reverse order. Start with
the last month and go backward. So you'll say: December,
November...Go ahead”

Correct Response:
Dec - Nov - Oct- Sep - Aug- Jul -
Jun - May - Apr- Mar - Feb - Jan

Incorrect | Correct |
ALL months in 0 1
reverse order
MONTHS IN REVERSE ORDER (9B)
A
CONCENTRATION TOTAL SCORE
Sum of scores: A

9A (0-4 points) and 9B (0 or 1 point)
10. Delayed Recall

Read the script and circle the response for each word.
Do NOT repeat the word list.

Note: Use the same list (A-F) that was used in Question 4.
Script:
* “Do you remember that list of words | read a few minutes earlier?
| want you to tell me as many words from that list as you can
remember. You can say them in any order.”

Incorrect | Correct
0 1
0
0

0
0

DELAYED RECALL TOTAL SCORE /g
Delayed Recall Alternate Word Lists

— o

List B
Candle

Paper
Sugar
Sandwich
\Wagon

Release 02/2012 dvbic.dcoe.mil Page 6 of 8
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MACE - Military Acute Concussion Evaluation

SYMPTOM SCREENING
11. Symptoms — Check all that apply:

[] Headache [ Balance Problems [ Imitability
(] Dizziness [ Nausea/\omiting (] Visual Disturbances

] Memory O] Difficulty O] Ringing in the Ears
Probl Concentrati
roblems ncentrating [ other
SUMMARY
Record the data for correct MACE documentation.
Cognitive Summary
Orientation Total Score - Q3 A
Immediate Memory Total Score (all 3 trials) - Q4 A‘S
Concentration Total Score (Sections A and B) - Q9 A
Delayed Recall Total Score - Q10 5
COGNITIVE RESULTS 40
NEUROLOGICAL RESULTS
(Page 4)
Normal Abnormal
{Green) (Red)
SYMPTOM RESULTS

No symptoms 1 ormore
(A)

symptoms (B)
MACE RESULTS (Report all 3 paris.) Example: 24/Red/B

Abnomality in any area should be discussed with provider.

C N )
Cognitive / Neurological / Symptoms

CONCUSSION HISTORY IN PAST 12 MONTHS

12. During the past 12 months have you been diagnosed with
a concussion, not counting this event?

Llyes [ no

Ifyes, how many?
Refer to Concussion Management Algorithm for clinical care guidance.
Release 02/2012 dvbic.dcoe.mil Page 7 of 8
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MACE - Military Acute Concussion Evaluation

ADDITIONAL INFORMATION ABOUT MACE COGNITIVE SCORES

Although cognitive is listed first in the summary of MACE results, this should
not suggest that any one of the three screening categories is more or less
important than the others. Each area (Cognitive, Neurological, Symptoms)
must be evaluated carefully. The results of all three evaluations must be
included in any MACE report for it to be considered complete.

Regarding cognitive scores, in studies of non-concussed subjects, the mean

total cognitive score was 28. Therefore, a score of < 30 does not imply that a

concussion has occurred. Definitive normative data for a cut-off score are not
available. The Concussion Management Algorithm stipulates that a cognitive

score of < 25 or the presence of symptoms requires consultation

with a provider.

Repeating the MACE cognitive exam with a different version (A-F) may

be used to evaluate acute concussion recovery; however, a physical exam

and tom assessment must accompany any repeated cognitive exam.

o T T S et e
score such as sleep deprivation, medications or pain.

Coding Tips for Concussion:
1. Primary code {corpsmen/medics require co-sign)
» 850.0 - Concussion without LOC
+ 850.11 - Concussion with LOC < 30 min.
2. Personal history of TBI in Global War on Terror (GWOT)
*V15.52_2 - Injury related to GWOT, mild TBI
3. Symptom codes
+ As appropriate
4. Deployment status code
*V/70.5_5 - During deployment encounter
5. Screening code
+1/80.01 - Special screening for TBI code
6. E-code (external cause of injury)
« E979.2 (if applicable) - Terrorism involving
explosions and fragments

References
a. McCrea, M. Standardized Mental Status Testing on the Sideline After
Sport-Related Concussion. J Athl Train. 2001 Sep;36(3):274-279.

THIS TOOL MAY BE COPIED FOR CLINICAL USE.

DVBIC is proud to partner with the Army, Navy, Air Force, Marine Corps
and Coast Guard on this product.

For additional copies or information call 1.866.966.1020 or visit dvbic.dcoe.mil
Release 02/2012 dvbic.dcoe.mil Page 8 of 8
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When the concussed service member is no
longer reporting symptoms, physical exertion
testing is recommended. Exertional testing is
typically conducted by having the service mem-
ber exert 65-85% of their target heart rate by
engaging in aerobic activities (i.e., treadmill
running, push-ups, or stationary biking), which
is theorized to increase intracranial pressure and
activate dormant symptoms (Barth et al. 2010).
Immediately after exertion (after approximately
2 min), the medical provider assesses for the
presence of any symptoms (i.e., headache, diz-
ziness, vision changes, vertigo, etc.). If symp-
toms are present, then continued rest and
observation is recommended, while those who
remain asymptomatic may be considered
for RTD.

Service members exhibiting symptoms of
concussion for extended periods of time post-
injury may require referral to a higher-level facil-
ity, where neuropsychological assessment in
conjunction with a clinical examination and
input from various disciplines (e.g., physical
and occupational therapies) is strongly encour-
aged to determine return-to-duty (RTD) recom-
mendations. After treatment in theater and/or via
combat support hospital, the wounded service
member requiring greater intensity of care is
transported to Landstuhl Regional Medical Cen-
ter (LRMC) in Germany, and then later to Walter
Reed National Military Medical Center
(WRNMMC) in Washington, D.C. From there,
service members are assessed, treated, and
transferred to other military and Veterans
Administration (VA) facilities as needed
(French et al. 2012).

Return to Duty

While recovering from TBI, service members
should not return to duty or engage in other activ-
ities that place them at risk for concussion (i.e.,
sports, combatives, etc.). Military leaders are
instructed to consult with medical personnel for
RTD recommendations.

While service members may need to be
removed from combat to ensure safety of the
individual as well as of others, Barth et al.
(2010) caution that clinicians must also take into

Battlefield Assessment

consideration mission goals and iatrogenic effects
of imposed rest:

Unit cohesion is an important component of mili-
tary life, lengthy separations can reduce expecta-
tions of return to duty, and service members may
become less likely to recover and return to full duty.
Keeping people out of action or evacuating them so
they can recover must be balanced with the negative
expectations about not returning to duty that may
arise when they are removed from their units. (Barth
et al. 2010, pp. 135)

Historical Background

The assessment of mTBI can be challenging to
diagnose as symptoms can vary from person to
person and may not seem sufficiently “bad
enough” for a service member or their command
to discern that an injury has occurred. The Army
Research Laboratory’s report on the use of the
ANAM for TBI assessment highlighted the
importance of assessment:

Some service members who are determined to
accomplish their mission and feel a strong desire
to remain in-country and support their unit, may
mask their symptoms (e.g., cognitive deficiency,
chronic daily headaches) by simply not seeking
care. The motivation not to leave one’s fellow ser-
vice members behind is strong, even when an indi-
vidual has been injured, and perhaps even more so
when the injured service member is uncertain
whether their injury is real or an imagined set of
symptoms related to stress. Undiagnosed mTBI can
endanger not only the individual, but also the entire
unit. A soldier’s cognitive as well as physical and
emotional deficits may not be evident until a mis-
take is made that could put both the service member
and his or her team in jeopardy. (Rice et al. 2011,

pp- 1)

In 2006, the Defense and Veterans Brain Injury
Center and Brain Trauma Foundation in collabo-
ration with academic experts developed Guide-
lines for the Field Management of Combat-
Related Head Trauma. This guideline included
the development of the Military Acute Concus-
sion Evaluation (MACE) tool (French et al. 2008)
and a decision tree for determining additional
evaluation and treatment.

In 2007, mandatory concussion screening
protocols (i.e, MACE) were implemented
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throughout the DoD. Consequently, this led to
abrupt increases in the reporting of TBI in the
deployed setting as well as across military instal-
lations, both before and after deployment
(Helmick et al. 2015). Research has also consis-
tently shown the majority of TBI occurs in non-
deployed settings secondary to military training
accidents, auto accident (private and military
vehicles), falls, sports, and recreational activities.
However, many of those injuries diagnosed post-
deployment have been found to be deployment-
related events that were diagnosed weeks or
months after return from deployment (Scholten
et al. 2012). Prior to DoD instruction on concus-
sion management in the deployed setting, the
identification of concussion was somewhat chal-
lenging as the military culture traditionally dis-
couraged admitting to being injured, so that the
service member could “get back to the fight.”

In 2010, the DoD responded to this trend by
implementing an incident-based system of
reporting (DoDi 6490.11) in which command
leaders were required to remove service members
from combat and report all service members who
had been exposed to a potentially concussive event
(DoD 2012). This policy, as described in the
description in the above section, has reportedly
increased awareness of mTBI and consequently
decreased the stigma, which will optimistically
mitigate any potential long-term effects of second-
ary to mTBI (Helmick et al. 2015).

See Also

Automated Neuropsychological Assessment
Metrics (ANAM)

Blast Effects

Concussion

Defense and Veterans Brain Injury Center
Mild Traumatic Brain Injury

Military Acute Concussion Evaluation
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Synonyms

Admissibility of psychological/neuropsychologi-
cal evidence

Historical Background

One of the first decisions to address the admissi-

bility of expert testimony by a psychologist or
neuropsychologist as to the existence of a brain
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injury or mental defect was Jenkins v. United
States (1962). This was a criminal trial in which
the jury was instructed to disregard the testimony
of the psychologists on the grounds that they
could not give a medical opinion as to mental
disease or defect because they did not have med-
ical training. The appellate court reversed the
decision holding that the expert did not need to be
a medical practitioner. A later opinion, in United
States v. Riggleman (1969) supported the position
that psychologists were not excluded from testify-
ing about criminal sanity solely because they
lacked medical training. Simmons v. Mullins
(1975) was an early appellate court decision that
essentially reversed a trial court opinion that neu-
ropsychologists were not competent to offer expert
testimony on brain malfunctions from motor vehi-
cle accidents. The appellate court held that to
exclude such testimony on physical matters by
psychologists would be to ignore present medical
and psychological practice. Most states allow neu-
ropsychological testimony about brain damage
(Richardson and Adams 1992) while there is a
greater diversity of opinion as to testimony about
causation.

Current Knowledge

In Baxter v. Temple (2005), defense filed a motion
in limine to exclude the testimony of a neuropsy-
chologist in a case of lead exposure as insuffi-
ciently unreliable because opinions were based
on results from a flexible neuropsychological test
battery. The defense argued successfully that
the neuropsychologist’s testimony should be
excluded because the Boston approach had not
been subject to peer review and publication, has
no known or potential error rate, and is not gen-
erally accepted in the appropriate scientific litera-
ture. In other words, Daubert factors were used by
the trial judge to exclude expert neuropsycholog-
ical evidence. Furthermore, the court made an
important distinction between the roles of a clin-
ical provider and forensic examiner, emphasizing
that neuropsychologists in forensic practice must
employ objective methods that allow them to be
unbiased truth seekers. The defendant motion in
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limine was granted. Some (Reed 1996) have
argued that Daubert challenges of idiosyncratic
(flexible) test combinations will eliminate the
use of flexible neuropsychological batteries in
forensic consulting. However, recent surveys of
neuropsychologists show that the majority of neu-
ropsychologist practitioners use a carefully
constructed battery approach specifically tailored
to the patient/examinee’s specific issues. In 2008,
the New Hampshire Supreme Court reviewed the
neuropsychological literature and practices of
neuropsychologists, considered relevant Daubert
standards and various amicus briefs, and con-
cluded that the exclusion of the neuropsycholog-
ical testimony in Baxter v. Temple (2005) was in
error.
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Bayley Scales of Infant and
Toddler Development

Glen P. Aylward
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Synonyms

Bayley; BSID-III

Description

The Bayley Scales of Infant and Toddler Devel-
opment-Third Edition (BSID-III; 2006) is consid-
ered to be the reference standard for
developmental assessment. It is an individually
administered test, applicable from 1 to 42 months
of age. The primary purpose of the BSID-III is to
identify children with developmental delay and to
provide information for interventions.

The BSID-III was normed on 1700 children
(divided into 17 age groups) and development is
assessed across five domains: Cognitive (91
items), Language (49 receptive and 48 expres-
sive), Motor (66 fine motor and 72 gross motor),
Social-Emotional, and Adaptive. Like its prede-
cessors, the BSID-III is a modified power test.
Assessment of the first three domains is accom-
plished by item administration, while the latter
two are completed using caregiver response to a
questionnaire. A Behavior Observation Inventory
can be completed by both the examiner and the
caregiver and allows assessment of the child’s
behavior during testing and at home. The Lan-
guage scale includes Receptive Communication
and Expressive Communication subtests; the
Motor scale includes a Fine Motor and a Gross
Motor subtest. The BSID-III Social-Emotional
scale is an adaptation of the Greenspan Social-
Emotional Growth Chart: A Screening Question-
naire for Infants and Young Children (Greenspan
2004). The first eight items yield a Sensory Pro-
cessing Score. The Adaptive Behavior scale is
composed of items from the Parent/Primary
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Caregiver Form of the Adaptive Behavior Assess-
ment System-Second Edition (Harrison and Oak-
land 2003). This scale measures areas such as
communication, community use, health and
safety, leisure, self-care, self-direction, functional
pre-academics, home living, social and motor, and
yields a General Adaptive Composite (GAC).
Discrepancies between scaled scores can be
reviewed to determine whether the differences
between subtests are statistically significant.

Historical Background

The original BSID (Bayley 1969) evolved from
versions of developmental tests such as the Cali-
fornia Scales that were administered to infants
enrolled in the landmark National Collaborative
Perinatal Project. It was considered the reference
standard for the assessment of infant develop-
ment, administered to infants over the first
2%, years. The BSID was theoretically eclectic
and borrowed from different research and test
instruments. The test contained three components:
the Mental Developmental Index (MDI), the Psy-
chomotor Developmental Index (PDI) (M = 100,
SD = 16) and the Infant Behavior Record, and
was applicable from 2 to 30 months.

The BSID subsequently was revised into
the BSID-II (Bayley 1993), this due in part to
the upward drift of approximately 11 points on
the MDI and 10 points on the PDI, reflecting the
Flynn effect. Although the mean remained the
same (100), the SD was now 15. When compared
to the original BSID, the BSID-II MDI scores
were 12 points lower and the PDI was10 points
lower. The Behavior Rating Scale was developed
to enable the assessment of state, reactions to the
environment, motivation, and interaction with
people. The age range of the BSID-II was
expanded to span 1-42 months. The instrument
contained 22 item sets and basal and ceiling rules
that differed from the original BSID. These rules
were controversial because if correction for pre-
maturity was used to determine the item set to
begin administration, or if an earlier item set was
employed because of developmental problems,
scores tended to be somewhat lower, because the
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child was not automatically given credit for pass-
ing the lower item set. The BSID-II was also
criticized because it did not provide area scores
compatible with IDEA Part C requirements for
estimates of cognitive, motor, communication,
social, and adaptive function.

Psychometric Data

On the BSID-III, norm-referenced scaled scores
M = 10, SD = 3), composite scores (M = 100,
SD = 15), percentile ranks, and growth scores are
provided, in addition to confidence intervals for the
scales and developmental age equivalents. Com-
posite scores range from 55 to 155, depending on
the scale. Internal consistency of the subtests range
from 0.86 to 0.93; the intercorrelation between
Cognitive and Language composites is 0.52, for
Cognitive and Motor composites, 0.50, and the
intercorrelation between Language and Motor
composites is 0.49. Growth scores are provided
and are used to longitudinally plot the child’s
growth over time for each subscale. This metric
is calculated based on the subtest total raw score
and ranges from 200 to 800 (M = 500, SD = 100).
Similar to the original BSID, there are basal rules
(passing the first three items at the appropriate age
start-point) and ceiling or discontinue rules (a
score of 0 for five consecutive items).

The correlation between the BSID-III Lan-
guage Composite and the previous BSID-II MDI
is 0.71, the Motor Composite and the BSID-II
PDI = 0.60, and the Cognitive Composite and
the BSID-II MDI = 0.60. However, in contrast
to the expected Flynn effect, the Bayley-III Men-
tal and Motor composite scores, on average, are
approximately seven points higher than the
corresponding BSID-II MDI and PDI. This phe-
nomenon has also been reported with other devel-
opmental tests and has been termed the “reverse
Flynn effect.”

The increase in scores may be due to inclusion
of infants at risk for developmental delay in the
standardization sample (10%). These “mixed
norms” inflate scores and decrease diagnostic
accuracy. In addition, there are concerns regarding
a weak test floor. However, despite at-risk infants
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receiving “normal” scores, these still are below
comparison group scores, which typically are
higher than the standardization mean (as seen in
comparison of preterm infants and term controls).
This conundrum becomes further complicated by
the possibility that the Bayley-II was too conser-
vative and underestimated development.

Clinical Uses

Administration of the BSID-III yields quantitative
and qualitative data that provide insight into the
child’s current levels of development. Repeated
administration can document the effects of an
intervention program. However, changes in test
content and alteration of scales in conjunction
with the Flynn effect and the more recent increase
in mean scores (in comparison to the previous
version) make longitudinal comparisons of scores
difficult in individual children or cohorts. There
also are concerns that the Bayley-III under-iden-
tifies children who could qualify for intervention
services. Extracting language items from the cog-
nitive scale also affects comparability with the
MDI found in previous versions. Conversely, the
five domains now allow the BSID-III to be more
compatible with early intervention requirements
(IDEA; PL 108-446, Part C). A criticism of the
test is that it can take an exceptionally long time to
administer (e.g., >90 min at 13 months) and this is
problematic when testing infants and toddlers.
The BSID-III can be used in multidisciplinary
clinics, NICU follow-up programs, or as a fol-
low-up evaluation after a child has been identified
by the use of a screening test.
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Description

The Beck Anxiety Inventory (BAI) (Beck et al.
1988; Beck and Steer 1993) is a 21-item inventory
which identifies anxiety symptoms and quantifies
their intensity. Respondents are asked to rate how
much they have been bothered by each item over
the past week, including today, on a four-point
scale ranging from 0 (“not at all”’) to 3 (“severely
— I could barely stand it”). Items are summed,
resulting in a total score ranging from 0 to 63,
with higher scores representing greater levels of
anxiousness (Table 1).

This assessment generally takes adults
5-10 min to complete. It can be self-report or
interviewer administered. Traditionally, this
assessment is administered in a paper-and-pencil
or interview formats, but it is also increasingly
given via the computer.

Beck Anxiety Inventory, Table 1 Anxiety categoriza-
tion by score (Beck and Steer 1993)

Anxiety
level Minimal |Mild | Moderate | Severe
BAI score 0-7 8-15 |16-25 26-63
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Historical Background

The BAI was designed to assess anxiety symp-
toms independent of depressive symptoms.
Authors compiled a pool of 86 items from three
preexisting anxiety symptom checklists (the Anx-
iety Checklist (Beck et al. 1985), the Physician’s
Desk Reference Checklist (Beck 1978), and the
Situational Anxiety Checklist (Beck 1982)). They
eliminated repetitive items, conducted successive
iterative principal factor analyses, and completed
a series of validity analyses to whittle the item list
down to 21. This final 21-item BAI was found to
have high internal consistency. It also demon-
strated both convergent validity with non-symp-
tom constructs theoretically associated with
anxiety and discriminant validity with those
constructs associated with depression among a
psychiatric outpatient population.

Psychometric Data

In the years since its original publication, the BAI
has consistently shown good reliability in a vari-
ety of both clinical and nonclinical populations. A
meta-analysis by de Ayala et al. (2005) found the
average coefficient alpha to be 0.91. Test-retest
values showed significantly more heterogeneity,
ranging from 0.35 to 0.83, with the greatest vari-
ability among nonpsychiatric noncollege
populations. Given increasing use of computer-
based assessment administration, it is critical to
consider the impact of the mode of administration
on the psychometrics of questionnaires. Prelimi-
nary studies evaluating effect of administration
mode found comparable internal consistencies
but lower mean scores when the BAI was admin-
istered via the internet compared to paper-and-
pencil versions (Carlbring et al. 2007). This sug-
gests that it may be necessary to use “internet
norms” when administering the BAI in a com-
puter format.

The BAI shows strong convergent validity
with anxiety symptom self-report instruments,
clinical ratings, and diaries. It has also shown
moderate discriminant validity with measures of
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other types of psychopathology in both clinical
and nonclinical samples (Steer 2009). Discrimi-
nant validity with depression symptoms is more
variable based on populations, with lower dis-
criminant validity among older adults (Morin et
al. 1999; Wetherell and Gatz 2005) and non-
clinical Spanish speakers (Magén et al. 2008).
Scores on the BAI are linearly related to depres-
sion scales; however, individual items from these
assessments have a strong tendency to load onto
different factors (Beck et al. 1988).

Among clinical populations, factor analytic
studies generally support a two-factor structure,
with one factor representing cognitive symptoms
of anxiety and the other representing somatic
symptoms (Wilson et al. 1999). Among non-
clinical populations, the factor structure is more
varied, with evidence to support four (subjective,
neurophysiological, autonomic, and panic
(Osman et al. 1993)), five (subjective fear, somatic
nervousness, neurophysiological, muscular/
motoric, respiration (Borden et al. 1991)), and
six (somatic, fear, autonomic hyperactivity,
panic, nervousness, and motor tension (Morin
et al. 1999)) factor models. The broad categories
of subjective and physiological symptoms still
apply, but findings suggest that at nonclinical
levels of anxiety, respondents may experience
more nuanced physiological symptoms of anxi-
ety. Given the lack of consensus in the literature
regarding factor structure, the use of the total
score remains the recommended approach for
measuring anxiety symptoms with this scale
(Steer 2009).

Clinical Uses

Overall, the BAI’s strongest qualities are its abil-
ity to assess panic symptomology and distinguish
between panic disorder and non-panic disorder
symptom profiles (Leyfer et al. 2006). It is sensi-
tive to changes in anxiety symptoms both in psy-
chiatric (Brown et al. 1997) and medical
populations (Lee et al. 2010). Because of its brev-
ity and ease of administration, the BAI is com-
monly used as an anxiety screening instrument.
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However, the BAI is not a diagnostic measure,
and research suggests it has limited utility when
used in isolation as a measure of anxiety (Manne
et al. 2001; Hoyer et al. 2002).

In addition to its use with general clinical
populations, the BAI has demonstrated utility in
neuropsychological populations as well. The BAI
has been used in clinical trials of psychotropic
interventions for depression following traumatic
brain injury (TBI) (Ashman et al. 2009) and as a
measure of anxiety following TBI (Zhou et al.
2013; Cantor et al. 2005). The BAI has been
used to assess anxiety among Veterans with a
history of TBI and was found to be associated
with increased neuropsychiatric symptoms (King
etal. 2012). It has also been used to assess anxiety
poststroke (Baker-Collo 2007).

While the BAI has been used often with med-
ical and neuropsychiatric populations, research
suggests that there may be some overlap with
somatic symptoms, which would be potentially
problematic in a medical setting. As the BAI was
developed to assess anxiety independent of
depression, it excludes many anxiety symptoms
which overlap with depression. It has been criti-
cized for placing too heavy emphasis on somatic
symptoms of anxiety, which may be more charac-
teristic of panic as opposed to the overall construct
of anxiety. Of the 21 items, 14 assess somatic
symptoms, and patients with panic disorder have
been shown to score higher on the BAI (Leyfer et
al. 2006). Because of its emphasis on somatic
symptoms, the BAIT has less utility in populations
with greater medical illnesses (such as older adults
Wetherell and Gatz 2005). These populations
endorse more physical complaints, which results
in inflated scores on the BAI. Providers should use
caution when using the BAI as a broad anxiety
screening tool, particularly with populations with
increased medical complications.

Diversity Considerations
Internal reliability is comparable between the gen-

ders; however, women consistently score higher
on the BAI than men (Beck and Steer 1993;
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Hewitt and Norton 1993; Osman et al. 1993;
Morin et al. 1999; Vazquez-Morejon et al.
2014). This gender difference remains even after
differential item analysis identified and removed
potentially biased items (Magan et al. 2008).
These findings are consistent with lifetime preva-
lence data, which suggests that women have
higher rates of anxiety (Kessler et al. 2005).

While the BAI is one of the most widely used
tool for measuring anxiety symptomology, there
is little research regarding its use in ethnic minor-
ity populations. An initial study examining the
factor structure of the BAI for African Americans
(Chapman et al. 2009) found that the originally
proposed two factor structure did not hold for an
African American nonclinical sample. Rather,
they proposed an alternative two factor model
with more items loading onto the somatic factor.
Examination of the psychometric properties of
the BAI in Latino populations (Contreras et al.
2004) supported the original factor structure and
found that the BAI had strong internal reliability.
Of note, nonclinical Latino participants’ average
scores were within normal ranges but signifi-
cantly higher than Caucasian American
populations.

The BAI has been translated and validated in
several other languages, including Spanish
(Fernandez and Navarro 2003), French (Freeston
et al. 1994), Turkish (Ulusoy et al. 1998), Norwe-
gian (Nordhagen 2001), and Icelandic
(Szemundsson et al. 2015). While there are some
reported differences in factor structures, the over-
all findings suggest comparable psychometric
properties to the English version of the BAI. Find-
ings from studies examining the utility of the BAI
in the international community have varied, with
some finding comparable normative values and
others showing significant variability between
cultures (Pillay et al. 2001; Hoge et al. 2006).
The BAI has demonstrated some cross-cultural
utility, but it should continue to be used with
caution in diverse settings.

See Also

Anxiety
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Description

The Beck Depression Inventory (BDI; Beck et al.
1961) is one of the most widely used self-report
measures to assess depressive symptom severity
in adolescents and adults. It was amended in 1979
to allow for simpler administration and scoring
(BDI-IA; Beck et al. 1979). In 1996, a more
substantial revision was made so it would corre-
spond to the Diagnostic and Statistical Manual of
Mental Disorders — Fourth Edition (DSM-IV;
American Psychiatric Association 1994) criteria
for clinical depression (BDI-II; Beck et al. 1996b).

The BDI-II is a self-report measure comprised
of 21 items reflecting specific cognitive, affective,
and physical symptoms of depression. Scores
range from 0 to 3, with higher numbers indicating
greater symptom severity. If more than one state-
ment from a given item is chosen by the patient,
the statement of greatest severity is scored. The
maximum total score is 63.

The BDI-II takes approximately 5—-10 min to
complete and can be administered to individuals
13-80 years old. It is typically self-administered,
although if clinically indicated, the examiner may
read the items to the individual.

Historical Background

The original BDI (Beck et al. 1961) was devel-
oped with the use of descriptors provided by cli-
nicians and patients with depression. These
descriptors were then consolidated into 21 items.
Directions for the assessment instructed the indi-
vidual to choose the descriptor that best described
how they felt at the moment. Originally, it was a
measure administered by the examiner reading the
statements to the examinee. Revisions on the
BDI-IA (1979) turned it into a self-report, pen-
cil-and-paper measure, and made the instrument
easier to understand, such as by removing double
negatives. In total, 15 of the original 21 items were
modified. Additionally, directions were revised to
instruct the individual to choose the descriptor
that best described how they have felt in the past
week, including the current day. A criticism of the
BDI-IA, however, was that it only addressed six
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out of the nine DSM-III criteria for depression
(e.g., Moran and Lambert 1983). Also, inconsis-
tent with DSM-III criteria for clinical depression,
the BDI-IA did not address symptoms such as
agitation and feelings of worthlessness, and it
only addressed decreases (not increases) in appe-
tite and sleep.

Therefore, the measure was again revised. The
BDI-II reworded select statements and introduced
items to assess agitation, worthlessness, concen-
tration difficulties, and loss of energy. It also
included questions to reflect increases in sleep
and appetite. Furthermore, items assessing body
image, work difficulty, weight loss, and somatic
preoccupations were removed, and the directions
were modified so that the individual was
instructed to choose the descriptor that best
described how they have felt in the past 2 weeks.
These changes improved correspondence to
DSM-III-R (1987) and-DSM-IV (1994) criteria
for clinical depression.

Psychometric Data

Standardization data for the BDI-II was obtained
from 500 psychiatric outpatients and 120 under-
graduates. Internal consistency was high for each
sample (o« = 0.92 and 0.93, respectively). This is
consistent with later independent study samples,
which have found alphas ranging from 0.86 to
0.93 when assessing nonclinical populations,
including high school-aged students (ages
14-18 years; Osman et al. 2008), undergraduates
(ages 17-39 years; Storch et al. 2004), and older
adults (ages 59-90 years; Segal et al. 2008), as
well as clinical samples, including adolescents
(ages 13—17 years; Osman et al. 2004) and adults
(mean age = 37.6 years; Beck et al. 1996a).

Test-retest reliability of the BDI-II was
assessed by Beck and colleagues (1996b), yield-
ing correlation coefficients of 0.92 in a sample of
26 psychiatric outpatients, and 0.93 for their sam-
ple of college students.

Convergent and discriminant validity of the
BDI-II was demonstrated by Beck and colleagues
(1996b), who assessed 87 psychiatric outpatients
with the BDI-II, Hamilton Rating Scale for
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Depression (HRSD; Hamilton 1960), and Hamil-
ton Rating Scale for Anxiety (HAM-A; Hamilton
1959). The BDI-II was more positively correlated
with the HRSD (» = 0.71) than the HAM-A
(r=0.47).

Factor validity of the BDI-II was also assessed
by Beck and colleagues (1996b), who found a
two-factor solution using their outpatient stan-
dardization sample. Dozois et al. (1998)
suggested that, overall, “somatic-affective” and
“cognitive” are the two factors that tend to emerge
in clinical samples, whereas “cognitive-affective”
and “somatic” are the two factors that tend to
emerge in nonclinical samples.

Overall, the BDI-II has demonstrated good
internal consistency, test-retest reliability, conver-
gent and discriminant validity, and factor validity.

Clinical Uses

The purpose of the BDI-II is to measure depres-
sion symptom severity. It can be used as part of a
diagnostic battery or as a repeated measure to
track treatment efficacy. Additionally, clinicians
are advised to be aware that a score of “2” or “3”
on item 2 (pessimism) or 9 (suicidal thoughts or
wishes) is associated with greater risk for suicide
(Beck et al. 1996b). Overall, the manual desig-
nates the following total raw score classifications
for depression severity: 0-13 = minimal,
14-19 = mild, 20-28 = moderate, and
>29 = severe. However, the instrument’s devel-
opers suggest that different cutoff scores may be
required depending on the characteristics of the
sample and the purpose for using the instrument
(e.g., lower thresholds for greater sensitivity in
identifying depression, greater thresholds for
greater specificity, such as in research). Other
factors to consider when interpreting the BDI-II
include individual characteristics, such as ethnic
and cultural background, gender, age, and pres-
ence of additional medical conditions.

Given the ethnic and cultural diversity of psy-
chiatric and neurological patient populations,
there is a need for linguistically diverse and cul-
turally sensitive psychiatric inventories. The BDI-
II has been translated into numerous languages
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including Arabic (e.g., Hamdi et al. 1988), Chi-
nese (e.g., Wu and Chang 2008), Dutch (e.g.,
Roelofs et al. 2013), Japanese (e.g., Kojima et al.
2002), Korean (e.g., Hong and Wong 2005), Por-
tuguese (e.g., Gomes-Oliveira et al. 2012), Span-
ish (e.g., Gonzalez et al. 2015; Wiebe and Penley
2005), Turkish (e.g., Canel-Cinarbas et al. 2011),
and Xhosa (e.g., Edwards and Steele 2008). Some
studies have suggested that BDI-II responding in
different languages and cultures may have differ-
ent psychometric properties. For example, studies
have found that a three-factor model (instead of a
two-factor model) may emerge among some eth-
nic groups (e.g., Mexicans: Gonzalez et al. 2015)
or more ethnically diverse groups (e.g., ethnically
diverse group of college students: Carmody 2005;
Whisman et al. 2013); other studies, however,
have confirmed the two-factor model (e.g., Chi-
nese-heritage and European-heritage college stu-
dents in Canada: Dere et al. 2015; Japanese:
Kojima et al. 2002). Nevertheless, overall, studies
have shown that the psychometric properties of
the BDI-II in other languages and cultures are
often comparable to that of the English version.
Clinicians utilizing a translated measure should be
aware of the different ways diverse groups may
describe and experience symptoms of depression.
For example, although Canel-Cinarbasg et al.
(2011) found many of the psychometric properties
of the Turkish version of the BDI-II to be compa-
rable to its English counterpart, they noted that the
Turkish word for depression connotes somatic
symptoms such as “bodily tightness”; consistent
with this, somatic symptoms were more likely be
endorsed in this population.

Some studies have found gender differences in
reporting on the BDI-II. Beck and colleagues
(1996b) found that, among their sample of 500
outpatients, there was a significant mean differ-
ence among sexes, with women having higher
overall scores than men (23.61 (SD = 12.31) for
females, 20.44 (SD = 13.28) for males). The same
pattern was found among their sample of 120
college students. Other studies have also found
higher overall scores for women (e.g., Kojima et
al. 2002; Roelofs et al. 2013). Additionally,
Wagener et al. (2016) found that, in terms of
specific symptom endorsements, women are
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more likely to score higher on sadness and self-
criticalness, while men are more likely to endorse
past failure and loss of pleasure. However, studies
with other populations have not found similar
gender differences (e.g., chronic pain; Harris and
D’Eon 2008). Likewise, among US college stu-
dents, the BDI-II provided an assessment of the
severity of depression symptoms that was equiv-
alent across gender, race, and ethnicity (Whisman
et al. 2013). Consistent with this finding, in terms
of BDI-II reporting by patients of different ages,
studies have found it to also have strong psycho-
metric support among geriatric patients (Segal
et al. 2008; Steer et al. 2000).

It is also important to consider the possible
differences in items endorsed among individuals
with specific medical conditions. Physical
sequelae of certain conditions may mimic somatic
symptoms of depression, resulting in false classi-
fications of depressive symptomatology. Despite
this possibility, overall, the BDI-II has been found
to be useful across medical populations, including
individuals with chronic pain (Harris and D’Eon
2008), multiple sclerosis (Sacco et al. 2016), myo-
cardial infarction (Huffman et al. 2010), and trau-
matic brain injury (Rowland et al. 2005). Some
studies have suggested, however, that there may
be different optimal cutoff scores for different
populations (e.g., Huffman et al. (2010) found
>=16 to be the optimal cutoff for patients with a
history of myocardial infarction). Patterson et al.
(2011) found that, among patients with hepatitis
C, questions targeting cognitive and affective
symptoms (rather than somatic symptoms) may
be a more valid measurement of depression.

While the reading level requirement for the
BDI-II is reported at a fifth to sixth grade level,
examination of the cognitive complexity of this
measure may require more scrutiny with certain
clinical populations. The presence of multiple
response options increases the complexity of this
self-administered measure, which may impact its
appropriateness for specific populations or settings
in which motivation to respond may be low, even
when the individual possesses the literacy skills
necessary for response (Shumway et al. 2004).

The BDI-II was developed to correspond
with depressive disorder criteria set forth by the
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DSM-IV. The reliability and validity of the instru-
ment have been established across several studies
including psychiatric and neurological patients as
well as nonclinical community-dwelling individ-
uals. This generally appears to extend to ethnic
and culturally diverse populations as well,
although research is ongoing. Of note, the BDI-
1T is not intended to be used for the sole purpose of
“specifying a clinical diagnosis,” but as an indi-
cator of the severity of depressive symptoms
(Beck et al. 1996b). Therefore, it is important for
clinicians to use clinical judgment, consider the
demographic characteristics and medical condi-
tion of their patients, and consult current research
when evaluating a patient for depression and
interpreting BDI-II results.

Cross-References
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Geriatric Depression Scale

Hamilton Depression Rating Scale
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Description

The Beery-Buktenica Developmental Test of
Visual-Motor Integration (VMI; Beery et al.
2004), typically referred to as the Beery VMI, is
designed to assess the integration of visual and
motor abilities. The current version includes two
forms for the Beery VMI and two supplemental
subsections, motor coordination and visual per-
ception. The supplemental tests may be adminis-
tered after results from the VMI test indicate the
need for further assessment in order to separate an
individual’s pure motor and visual abilities. For
the VMI, examinees are administered either a
21-item short form or a 30-item long form; each
requires copying geometric forms that become
increasingly complex. The short form is designed
for use with children aged 2—7 years, and the long
form for individuals up to age 100. The long form
takes approximately 10—15 min to administer, and
the short form takes approximately 10 min. The
test may also be administered to a group; however,
the authors recommend individual testing for
children who have developmental delays or neu-
rological impairments. For children at or over the
functional age of 5, administration begins with
item 7. If the examinee is unable to complete
item 7 correctly, the manual provides instructions
for how to proceed. The examinees use a pen or
pencil to complete the geometric forms. One point
is given for each correctly drawn figure, and
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testing is discontinued after three consecutive fail-
ures. A composite standard score is obtained.

Background

The first edition of the Beery VMI was published
in 1967 (Beery, Buktenica, and Beery). While
other measures of visual-motor integration were
available at the time, none involved a sequence
of increasingly complex geometric forms.
Although the Beery VMI is currently in its sixth
edition, the test items found in the current edition
are almost identical to the original stimuli. The
1997 edition added the two supplemental forms
so that visual-motor integration could be com-
pared to pure visual or pure motor performance.
The sixth and most recent edition includes sug-
gestions for teaching and improving visual-
motor integration.

Psychometric Data

The Beery VMI manual reports internal consis-
tency reliabilities averaging 0.92 for visual-
motor integration, 0.91 for visual perception,
and 0.90 for motor coordination. Analyses of
convergent validity found the Beery VMI corre-
lates 0.52 with the drawing subtest of the Wide
Range Assessment of Visual Motor Abilities
(WRAVMA) and 0.75 with the copying subtest
of the Developmental Test of Visual Perception
(DTVP-2).

Normative data for the Beery VMI were
updated in the sixth edition (2010) with a sample
of 1,700 individuals with demographic charac-
teristics closely matching those from the 2010
US Census. From ages 2—13, standard scores are
provided in 2-month intervals for the Beery
VMI, and in 3-month intervals for the two sup-
plemental tests. For ages 13-19, Beery VMI
norms are by year, and the supplemental tests
are by 2-year periods. For adults, norms are by
decade. Standard scores have a mean of 100 and
standard deviation of 15, and scores may be
converted to other scales (e.g., scaled scores,
percentiles).

Beery Developmental Test of Visual-Motor Integration (VMI), Sixth Edition

Clinical Use

The Beery VMI is a useful early screening tool
for psychologists, learning disability specialists,
school counselors, teachers, and other profes-
sionals to identify children with visual-motor
impairments. Test results assist in making appro-
priate referrals for services, or to test the effec-
tiveness of educational and other intervention
programs. Researchers use the test to examine
deficits in visual-motor integration in specific
neurodevelopmental disorders. In one study, the
Beery VMI was used to compare visual-motor
integration in children diagnosed with ADHD
and those with comorbid ADHD and reading
disability, and/or oppositional defiant disorder
(Kooistra et al. 2005). This study found increases
in motor impairments among children with
ADHD as a function of comorbid diagnoses,
particularly reading disability. Another study
examined differences in VMI performance
between children with traumatic brain injury
and ADHD in order to examine the instrument’s
validity, and found support for the use of the
VMI in children with both developmental and
acquired brain dysfunction (Sutton et al. 2011).
The Beery VMI has also been used in research
studies of the neuropsychological outcomes for
children born preterm (Baron et al. 2009), and
individuals with Autism Spectrum Disorder
(Green et al. 2015). Performance on the Beery
VMI can inform diagnostic decisions across a
wide spectrum of disorders.
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Definition

Techniques used to control or modify an action or
performance of a subject. This is a less-intensive
version of behavior modification in which the goal
is to develop, strengthen, maintain, decrease, or
eliminate behaviors in a planned or systematic
way. Behavior management skills are particularly
important to enhance the probability that individ-
uals, or groups, choose behaviors that are prosocial.
Prosocial behaviors are typically seen as personally
fulfilling, productive, and socially acceptable. The
process typically includes identifying negative
behaviors, raising awareness about alternative
behaviors, and changing the environment by modi-
fying antecedents to behaviors or the consequences.
Persons surviving a traumatic brain injury (TBI)
often have behavioral disturbances such as disinhi-
bition and/or agitation. Due to learning impairments
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as a result of their TBI, the traditional behavior
management approaches, which are based on learn-
ing theory principles, are modified. For example,
behavior management approaches with TBI survi-
vors may focus more on stimulus control (e.g.,
controlling environmental (antecedent) cues) than
operant conditioning (e.g., recalling the contingency
between behaviors and the resulting consequences).
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Definition

Behavior modification is the use of basic learning
techniques, such as conditioning, biofeedback,
assertiveness training, positive or negative rein-
forcement, hypnosis, or aversion therapy, to
change unwanted individual or group behavior
and improve daily functioning. These techniques
are typically based on functional assessment and
used to reinforce adaptive behaviors while
diminishing or extinguishing maladaptive behav-
iors. Behavioral modification techniques can be
used to address learning issues as well as social,
emotional, behavioral, or psychiatric problems.
Seven characteristics of behavior modification,
identified by Martin and Pear (2015), include:

* A strong emphasis on defining problems in
terms of measurable behavior

* Making environmental adjustments to improve
functioning

* Precise methods and rationales

* Dynamic real-life application of techniques

+ Techniques grounded in learning and behavior
theory

+ Scientific demonstration linking the imposed
technique with behavior change

» Strong emphasis on accountability
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Description

The Behavior Rating Inventory of Executive
Function (BRIEF) family of measures are rating
scales designed to facilitate assessment of the
behavioral manifestations of executive dysfunc-
tion in everyday environments such as home,
school, and work. First published in 2000 as par-
ent and teacher rating scales of executive function
in children and adolescents, the family of mea-
sures has grown to include versions for assessing
preschool children, adolescents’ self-report, and
adults.

The original BRIEF consists of two forms,
a parent questionnaire and a teacher question-
naire, designed to assess executive function
behaviors in children and adolescents aged
5—-18 years in home and school environments.
It includes 86 items with 8 theoretically and
empirically derived clinical scales measuring
Inhibit, Shift, Emotional Control, Initiate,
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Working Memory, Plan/Organize, Monitor, and
Organization of Materials. The BRIEF also
includes two validity scales, Inconsistency
and Negativity. The eight scales form two
broader indexes based on the factor structure,
Behavioral Regulation and Metacognition, as
well as an overall score, the Global Executive
Composite (GEC).

In 2015, the first revision of the BRIEF, the
BRIEF2, was published, reducing the length of
the measure by approximately one quarter while
adding numerous enhancements. These were
informed by the hundreds of peer-reviewed
papers that have employed the measure in a wide
range of clinical and normative groups in multiple
languages on six continents; tested the factor
structure; explored relationships with academic,
behavioral, emotional, social, and adaptive func-
tioning; documented associations with biological
factors including brain structure and function; and
demonstrated sensitivity to change with recovery
or treatment. The BRIEF2 includes parallel Par-
ent and Teacher forms and incorporates the pre-
viously separate adolescent self-report form.
Parent and Teacher forms are composed of
63 items within 9 theoretically and empirically
derived clinical scales that are largely consistent
with those of the BRIEF, with the exception that
the Monitor scale was separated into Self-
Monitor and Task Monitor scales. The BRIEF2
includes three validity scales, Inconsistency,
Negativity, and a new Infrequency scale. Finally,
the nine scales form three broader indexes based
on the factor structure, Behavior Regulation,
Emotion Regulation, and Cognitive Regulation
(similar to the metacognition index on the
BRIEF), as well as a Global Executive Compos-
ite score, or the GEC.

The BRIEF2 also includes a revised and
co-normed version of the BRIEF Adolescent
Self-Report. This is a 55-item Self-Report form
designed to complement the BRIEF2 Parent and
Teacher forms. It is appropriate for older children
and adolescents ages 11-18 years with a fifth-
grade or higher reading ability. The items yield
information for seven clinical scales: Inhibit,
Self-Monitor, Shift, Emotional Control, Task
Completion, Working Memory, and Plan/
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Organize. The clinical scales form three indexes,
the Behavior Regulation Index (BRI), Emotion
Regulation Index (ERI), and Cognitive Regula-
tion Index (CRI), and an overall summary score,
the Global Executive Composite (GEC).
The BRIEF2 Self-Report also includes three
validity scales — Infrequency, Inconsistency,
and Negativity.

An important enhancement in the BRIEF2 is
the inclusion of three 12-item screening forms
for parents, teachers, and adolescents. These
concise forms were created to meet the needs
of large-scale assessment in education, health,
and research settings. Each correlates strongly
with the BRIEF2 Global Executive Composite
score (r > 90) and discriminates between typi-
cally developing children and those with exec-
utive function deficits with large effect sizes.
Reliabilities are strong, there are multiple lines
of evidence for validity, and the standardization
sample was large and stratified by gender, race/
ethnicity, parent education, and geographic
region. Classification statistics including sensi-
tivity/specificity and likelihood ratios are used
to identify children at risk for executive func-
tion problems who should be more fully
assessed.

The BRIEF-Preschool Version (BRIEF-P)
measures the behavioral manifestations of execu-
tive function in preschool-aged children, ages
2-5. It consists of a single form completed by
parents and/or teachers/caregivers to rate the
child’s executive functions within the home and
preschool settings. The questionnaire consists of
63 items comprising 5 theoretically and empiri-
cally derived clinical scales measuring Inhibit,
Shift, Emotional Control, Working Memory, and
Plan/Organize. These scales form three factor-
derived indexes, Inhibitory Self-Control, Flexibil-
ity, and Emergent Metacognition, and one com-
posite score, the GEC. The BRIEF-P also
includes two validity scale, Inconsistency and
Negativity.

The BRIEF-A measures an adult’s executive
functions in his or her everyday home and work
environment. Two forms are available, a Self-
Report and an Informant Report. The Self-Report
form is designed to be completed by adults
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18-90 years of age, while the Informant Report
form is administered to an adult who is familiar
with the rated individual’s everyday functioning.
The latter form can be used alone when the rated
individual is unable to complete the Self-Report
form or has limited awareness of his or her own
difficulties or with the Self-Report form to gain
multiple perspectives on the individual’s function-
ing. The BRIEF-A is composed of 75 items within
9 clinical scales measuring: Inhibit, Self-Monitor,
Shift, Emotional Control, Initiate, Working Mem-
ory, Plan/Organize, Task-Monitor, and Organiza-
tion of Materials. The clinical scales form
two broader factor-based indexes: Behavioral
Regulation (BRI) and Metacognition (MI), and
these indexes form the overall summary
score, the GEC. The BRIEF-A also includes
three validity scales: Negativity, Inconsistency,
and Infrequency.

Historical Background

Executive functions have been historically evalu-
ated using laboratory-based performance tests.
While these types of measures offer the advan-
tages of control over extraneous variables and
potential to fractionate and examine components
of executive function separately such as planning
versus working memory, they are limited in
ecological validity or ability to predict functioning
in the everyday environment. Fundamentally,
executive functions are necessary for organization
of goal-directed behavior in the everyday, “real-
world” environment. Thus, in addition to
assessing these functions with clinical perfor-
mance measures, it is important to also capture
behavioral manifestations of executive function or
dysfunction. The BRIEF was developed to mea-
sure executive functions through the assessment
of an individuals’ behavior in their everyday envi-
ronments. Given the challenges of executive func-
tion assessment in the laboratory and inherent
limitations to applicability in the everyday envi-
ronment and to treatment, attention has increas-
ingly turned to alternative methods of evaluation
that offer enhanced ecological validity. Assess-
ment methods that reliably tap the individual’s
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everyday executive problem-solving in natural
settings offer a complementary approach to clini-
cal performance-based assessment.

Executive function is generally viewed as a
broad umbrella term that encompasses a set of
interrelated subdomains. Although authors vary
with respect to which cognitive and behavioral
processes are viewed as part of the executive
function domain, they typically include initiation
of goal-directed behavior, inhibition of competing
actions or stimuli, planning and selection of rele-
vant task goals, organization of behavior to solve
novel and/or complex problems, flexible shifting
of behavior and problem-solving strategies when
necessary, monitoring and evaluation of problem-
solving behavior and task performance more gen-
erally, as well as monitoring the effects of one’s
own behavior on others. In support of these
behaviors, working memory capacity plays a fun-
damental role in holding information actively
“online” in the service of problem-solving,
including planning and organization. Importantly,
the executive functions are not exclusive to cog-
nition; emotional control is also relevant to effec-
tive problem-solving activity and should be
considered in any definition. Historically, execu-
tive functions have been closely associated with
the integrity of the frontal lobes of the brain. Much
of the evidence supporting a role for the frontal
lobes in executive functions has come from stud-
ies of individuals with acquired focal damage to
this region, as well as studies using advanced
brain imaging techniques such as positron emis-
sion tomography (PET) and functional magnetic
resonance imaging (fMRI). However, these same
studies have also clearly shown that executive
functions are not subserved by the frontal lobes
alone, but rather by distributed neural circuitry
that includes other cortical regions and subcortical
structures as well as the cerebellum. Damage to
any given component of this circuitry may result
in executive dysfunction.

The BRIEF was originally developed begin-
ning in 1994 following a commonly accepted
developmental model of executive function
(Welsh and Pennington 1988; Holmes-Bernstein
and Waber 1990). The impetus arose from the
authors’ frequent observations in clinical practice
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that parent and teacher reports of a child’s func-
tioning in the everyday environment did not
always, or even often, fit with the same child’s
test performance on putative executive function
performance tests. The measure found acceptance
initially within the field of pediatric neuropsychol-
ogy and was published first in 2000. Since then,
the several versions of the BRIEF have become
widely used across the age spectrum and across
clinical, school, and research settings. Since pub-
lication, a substantial body of literature has devel-
oped examining BRIEF profiles with a wide range
of clinical groups (Roth et al. 2014; Strauss
et al. 2006).

Psychometric Data

BRIEF2 (Ages 5-18 Years: Parent and Teacher
Forms)
Standardization: Normative data are based on
1,400 parents and 1,400 teachers from rural, sub-
urban, and urban areas. The samples were diverse
to match proportions of race/ethnicity, parental
education level, geographic region, and gender
across all 50 states, based on the US population
data from the Current Population Survey, March
2013 by the US Census Bureau, 2012,
Washington, DC. Separate normative tables,
including T scores, percentiles, and confidence
intervals, are provided for four age groups for
boys and girls separately, with norms for both
the Parent and Teacher forms. Clinical data are
based on 2,892 parents and 1,889 teachers rating
children with developmental disorders or acquired
neurological disorders (e.g., learning disabilities,
ADHD, TBI, Tourette’s syndrome, mental retar-
dation, epilepsy, and language disorders).
Reliability: ~ High internal  consistency
(Cronbach’s alpha >0.90 for Parent and Teacher
Index Scores). Test-retest reliability for compos-
ites was r = 0.82—0.89 for parent normative rat-
ings and r = 0.83-0.90 for teacher normative
ratings. Interobserver reliability reflected moder-
ate to high correlations for parent-parent ratings
(mean r = 0.77 for normative sample, 0.59 for
clinical sample), moderate correlations for parent-
teacher (mean r = 0.30-0.50), teacher-teacher

535

ratings (mean r = 0.39 for normative sample,
mean r = 0.56 for clinical sample).

Validity: Evidence of validity is demonstrated
by several lines of evidence including high inter-
rater agreement for item-scale assignments by
expert panel, factor analytic studies, and structural
equation modeling. Convergent and divergent
validity evidence is demonstrated by convergence
with scales of inattention and impulsivity and
divergence of behavioral/emotional functioning
from executive functioning using the ADHD-IV,
BASC, CBCL, and CRS. Exploratory and confir-
matory factor analysis of the BRIEF2 Parent,
Teacher, and Self-Report forms yielded a consis-
tent three-factor solution (i.e., Behavior Regula-
tion, Emotion Regulation, Cognitive Regulation)
for normative and clinical samples. Two of the
scales, Working Memory and Inhibit, are clini-
cally useful in detecting and predicting the diag-
nosis of attention-deficit/hyperactivity disorder
(ADHD).

BRIEF2 Self-Report (BRIEF2-SR)
Standardization: The BRIEF2-SR was standard-
ized and validated for use with children and ado-
lescents aged 11-18 years. The normative sample
includes 803 participants using the same compre-
hensive sampling as the Parent and Teacher forms
matched to the US Census data. Clinical data are
based on 473 children and adolescents with a
variety of developmental disorders or acquired
neurological disorders (e.g., learning disabilities,
ADHD, TBI, Tourette’s syndrome, autism spec-
trum disorders, epilepsy, and brain tumor
disorders).

Reliability: The BRIEF2-SR scales demon-
strate appropriate reliability. Internal consistency
is high for the GEC (o = 0.97) and moderate to
high for the clinical scales (o = 0.81-0.88). Tem-
poral stability is strong (r = 0.85 for the GEC over
a period of 3.7 weeks), and there is strong inter-
rater agreement for the GEC with parent ratings
on the BRIEF (r = 0.71). Teacher ratings on the
BRIEF2-SR correlated moderately with adoles-
cent ratings on the BRIEF-SR (GEC r = 0.57).

Validity: Principal factor analysis of the
BRIEF2-SR yielded a three-factor solution (i.e.,
Behavior Regulation, Emotion Regulation,
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Cognitive Regulation) for normative and clinical
samples. Correlational analyses with other self-
report behavior rating scales (i.e., Child Behavior
Checklist/Youth ~ Self-Report  [CBSL/YSR],
Behavior Assessment System for Children Self-
Report of Personality [BASC-SRP], Child Health
Questionnaire [CHQ], Profile of Mood States-
Short Form [POMS-SF]) provide evidence of
convergent and divergent wvalidity for the
BRIEF-SR. Examination of BRIEF2-SR profiles
in a variety of clinical groups provides further
evidence of validity based on clinical utility.
BRIEF2-SR ratings for groups of adolescents
with ADHD-I, ADHD-C, insulin-dependent dia-
betes mellitus, autism spectrum disorders, and
anxiety and depressive disorders showed different
patterns of scale elevations for each group com-
pared to matched control groups. Correlations
between adolescent and parent ratings for
the clinical groups were low to moderate
(r = 0.25-0.35), suggesting agreement yet differ-
ent perspectives as well.

BRIEF-Preschool (BRIEF-P: Ages 2-5 Years,
Parent and Caretaker Forms)

Standardization: Normative data based on child
ratings from 460 parents and 302 teachers from
urban, suburban, and rural areas, reflecting
1999 US Census estimates for race/ethnicity, gen-
der, socioeconomic status, and age. Clinical sam-
ples included children in the following diagnostic/
clinical groups: ADHD, low birth weight/prema-
turity, language disorders, autism spectrum disor-
ders, and a mixed clinical group.

Reliability: ~ High internal  consistency
(@ = 0.80-0.95 for parent sample and
a = 0.90-0.97 for teacher sample), test-retest
reliability (r = 0.78-0.90 for parents and
0.64—0.94 for teachers), and modest correlations
between  parent and  teacher  ratings
(r=0.14-0.28).

Validity: Convergent and discriminant validity
evidence established with other measures of inatten-
tion, hyperactivity-impulsivity, depression, atypi-
cality, anxiety, and somatic complaints (ADHD-
IV-P, CBCL/1%—5, BASC-PRS). Factor analytic
studies provide support for a three-factor model of
executive functioning embodied by the three
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indexes in the parent and teacher normative groups,
respectively. The Working Memory and the Plan/
Organize scales define the first component, the Shift
and Emotional Control scales comprise the second
component, and the Inhibit and Emotional Control
scales define the third component.

BRIEF-Adult (BRIEF-A: Self-Report and
Informant Report)

Standardization: The BRIEF-A was standardized
and validated for use with men and women from
ages 18-90 years. The normative sample includes
1,050 adult self-reports and 1,200 informant reports
from a wide range of racial/ethnic backgrounds,
educational backgrounds, as well as geographic
regions that are matched to US Census data.

Reliability: The BRIEF-A has demonstrated
multiple lines of evidence for reliability. Internal
consistency was moderate to high for the Self-
Report normative sample (o = 0.73-0.90 for clin-
ical scales; 0.93-0.96 for indexes and GEC) and
high for the Informant Report normative sample
(o = 0.80-0.93 for clinical scales; 0.95-0.98 for
indexes and GEC). Using a mixed sample of
clinical or healthy adults who were seen for clin-
ical evaluation or research study participation,
internal consistency was high for the Self-Report
form (o = 0.80—0.94 for clinical scales; 0.96-0.98
for indexes and GEC) and the Informant Report
form (o = 0.85-0.95 for clinical scales; 0.96-0.98
for indexes and GEC). Test-retest correlations
over a 4-week period across the clinical scales
ranged from r = 0.82-0.93 for the Self-Report
form (n = 0.50) and from r = 0.91-0.94 for the
Informant Report Form (n = 0.44). Correlations
between Self-Report ratings and Informant Report
ratings were moderate, ranging from
r = 0.44-0.68 for the clinical scales and from
0.61-0.63 for the indexes and the GEC.

Validity: The BRIEF-A exhibits multiple lines
of validity evidence as an ecologically sensitive
measure of executive functioning in individuals
with a range of conditions across a wide age
range. In terms of convergent validity evidence,
the Self- and Informant Report Form of the
BRIEF-A scales, indexes, and GEC demonstrated
significant correlations in the expected direction
with Self-Report and Informant Report on the



Behavior Rating Inventory for Executive Function

Frontal Systems Behavior Scale, Dysexecutive
Questionnaire, and Cognitive Failures Question-
naire. Validity has been further demonstrated via
studies of clinical populations. Factor analysis of
Self-Report form data yielded a two-factor solu-
tion (i.e., Behavioral Regulation, Metacognition)
for normative and mixed clinical/healthy adult
samples, accounting for 73% and 76% of the
variance, respectively. Factor analysis of Infor-
mant Report form data also yielded a similar
two-factor solution for the normative and mixed
clinical/healthy adult samples, accounting for
81% and 78% of the variance, respectively.

Clinical Uses

Given the central importance of the executive
functions to the direction and control of dynamic
“real-world” behavior, the BRIEF family of
instruments was designed for a broad range of
individuals with developmental, neurological,
psychiatric, and medical conditions. Deficits in
various subdomains of the executive functions
are central characteristics of many developmental
and acquired neurological disorders across the life
span. Executive function deficits measured via the
BRIEF have been demonstrated in a variety of
populations such as ADHD, traumatic brain
injury, lesions of the frontal lobes, type 1 diabetes
mellitus, autism spectrum disorders, learning dis-
abilities, myelomeningocele and hydrocephalus,
Tourette’s syndrome, phenylketonuria, bipolar
disorder, obstructive sleep apnea, 22q11 deletion
syndrome, galactosemia, sickle cell disease, and
prenatal alcohol exposure. The BRIEF-A has
been examined in clinical populations such as
mild cognitive impairment, ADHD, epilepsy,
traumatic brain injury, schizophrenia, and cancer
survivors.

The measures also show promise for veridical-
ity, that is, predicting behavior in the natural envi-
ronment. For example, correlational analyses
suggest strong, logical relationships between the
Inhibit scale and aggression and the Working
Memory scale with attention problems. Correla-
tions have also been reported between BRIEF and
aspects of real-world functioning such as adaptive
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functioning in individuals with developmental
disabilities, scholastic achievement and perfor-
mance on high-stakes testing in children, as well
as college adjustment and academic procrastina-
tion in young adults. While there are modest cor-
relations between the BRIEF and performance
tests that tap aspects of executive functions, the
BRIEF shows significant associations with bio-
logical markers such as lead levels, structural and
functional neuroimaging (e.g., frontal lobe vol-
ume, white matter integrity), and genetic markers
(e.g., polymorphisms of the monoamine oxidase
A gene). Finally, certain BRIEF profiles of exec-
utive function in the everyday environment can
help predict diagnoses such as ADHD and autism
spectrum disorder.

Data from the BRIEF can help the clinician
focus on potentially problematic areas requiring
further assessment. The same data may inform
decisions about targets for treatment and types of
interventions based on the potential for ameliorat-
ing real-world problems. An understanding of the
individual’s profile of executive function
strengths and weaknesses can lead to targeted
pharmacological, behavioral, cognitive, or other
therapeutic interventions. Such strategies may be
specifically targeted toward one area of executive
functions, such as antecedent management for
children with inhibitory control deficits, or may
be more programmatic, such as the comprehen-
sive cognitive rehabilitation programs. For exam-
ple, an individual who is described as disinhibited
in the everyday world might have treatments and
supports targeted specifically toward boosting
inhibitory control or limiting opportunity for
impulsive behavior. A child with difficulties
shifting set might benefit from teaching and inter-
vention strategies that incorporate use of routines
and schedules to reduce agitation and anxiety
when change is needed.

Finally, assessment of executive function with
the BRIEF can inform clinical treatment design,
monitoring, and outcome evaluation. Given the
inherent difficulty in administering performance
measures of executive function in a repeated fash-
ion, behaviorally anchored measures may be
well suited to such within-subject methods. For
example, a patient concerned about attentional



538

difficulties might reveal problems with inhibi-
tory control and working memory on the
BRIEF. After appropriate interview and clinical
diagnosis, treatment methods might include
medication and cognitive behavior therapy. To
evaluate effectiveness of treatment, the measure
may be administered again after starting medica-
tion and again after a longer period to determine
whether the effects of treatment are maintained.
Ratings can be provided by the individual them-
selves or an informant in their environment who
has the opportunity to regularly observe their
behavior (e.g., parent, teacher, spouse). More
frequent monitoring might also be appropriate
in some cases, such as for individuals who sus-
tain a mild TBI, where full neuropsychological
evaluation may not be feasible or appropriate at
the time, but rapid, timely assessment of func-
tioning is important for determining when the
individual may return to normal activities
(Ransom et al. 2016). The BRIEF2 monitoring
form may be especially useful for such situations
where frequent reassessment is needed in a time-
and resource-sensitive manner.

See Also
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Traumatic Brain Injury (TBI)
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Synonyms

Behavior/behavioral analysis; Behavior/behav-
ioral observation
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Behavioral Assessment of the Dysexecutive Syndrome
Definition

Behavioral assessment is a systematic
collection of data, obtained through direct
observation, often in natural settings, rather
than sole administration of standardized
tests. Behavior assessment can be informal
or formal and standardized. Based on learning
theory, behavioral assessment considers the
context of a person’s actions, including ante-
cedents that precede and might trigger the
action, as well as consequences that follow
the behavior which might reinforce the behav-
ior. Behavior assessment can be used to
describe a person’s functioning (i.e., arousal,
initiation, or agitation) and evaluate effective-
ness of therapy interventions or medications.
In persons who have behavioral disorders due
to neurological causes, behavior assessment is
the first step for evaluating the situation so
that remediation recommendations can be
made. Patients are often directly observed in
physical or occupational therapy sessions and
in the home or classroom.

Cross-References

Applied Behavior Analysis

Behavior Management

Behavior Modification

Behavior Rating Inventory for Executive
Function

Behavioral Assessment of the Dysexecutive
Syndrome

Behavioral Therapy

Conners Comprehensive Behavior Rating
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Behavioral Assessment of the
Dysexecutive Syndrome
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Synonyms

BADS

Description

The BADS (Wilson et al. 1996) is a test battery
aimed at predicting everyday difficulties that arise
as a result of the Dysexecutive Syndrome (DES).
It consists of six subtests and a 20-item question-
naire that tap executive functioning in an ecolog-
ically valid way. The subtests are as follows: The
Rule Shift Cards Test is a measure of cognitive
flexibility that consists of 21 spiral-bound cards
that are used to assess the individual’s ability to
respond correctly to a rule and to shift from one
rule to another. It is scored based on the time taken
and number of errors made. In the first part, the
individual is asked to respond “Yes” to a red card
and “No” to a black card. This component estab-
lishes a pattern of behavior that is geared to
increase the probability of perseverative errors in
the second part, when the rules are changed. In the
second part, the individual is asked to respond
“Yes” if the card just turned over is the same
color as a previously turned card and “No” if it
is different.

The Action Program Test involves five steps
that require simple skills that are typically part of
most people’s repertoires. It requires the individ-
ual to determine what needs to be done prior to
concentrating on how that end is to be achieved.
The test consists of a rectangular stand with a thin
transparent tube with a removable lid and a cork
on the bottom, while at the other end there is a
beaker that is two-thirds full of water. An
L-shaped rod that is not long enough to reach the
cork is to the left of the stand. The individual is
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asked to get the cork out of the tube using any of
the objects around without lifting the stand, the,
tube or the beaker and without touching the lid
with their fingers.

In the Key Search Test, the individual is pre-
sented with an A4-sized piece of paper with a
100 mm square in the middle and a small black
dot 50 mm below it. The individual is told to
pretend that the square is a field in which they
lost their keys and are asked to draw a line,
starting at the black dot, demonstrating how they
would go about searching the field. The individual
is scored based on how efficient the search
process is.

The Temporal Judgment Test comprises four
questions concerning everyday events which
range from requiring a few seconds to several
years. The individual is asked to make a sensible
guess as to how long an event will take (e.g., How
long do most dogs live?).

In the Zoo Map Test, subjects are asked to
show how they would visit a series of designated
locations on a map of a zoo while following
certain rules. In the high demand component, the
individual will incur a high number of errors by
simply visiting the locations in the order given in
the instructions. In the low demand component,
the individual is simply required to follow the
instructions to produce an error-free performance.
The goal of the test is to assess the individual’s
spontaneous planning abilities.

The Modified Six Elements Test requires the
completion of three tasks (i.e., dictation, arith-
metic, and picture naming), each of which is
divided into parts A and B. The individual is
required to attempt at least a part from each of
the six subtests within a 10-minute period and is
instructed not to do the two parts of the same task
consecutively. The goal of this component is to
determine the person’s ability to plan, organize,
and monitor their behavior.

The Dysexecutive Questionnaire (DEQ) con-
sists of 21 items that sample the range of problems
commonly associated with the Dysexecutive Syn-
drome. Four broad areas are sampled: emotional
or personality changes, motivational changes,
behavioral changes, and cognitive changes.
Items are scored on a 5-point (0—4) Likert scale,
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ranging from “Never” to “Very Often.” Two ver-
sions are available, one completed by the individ-
ual and the other by an informant.

Historical Background

The BADS is designed to evaluate the pattern of
deficits that are typically subsumed under the
functions of the frontal lobes. Rylander (1939)
enumerated the deficits as involving disturbances
in attention, increased distractibility, impaired
ability to learn new tasks, and deficits contending
with complex information. Shallice (1982)
described this pattern of deficits as comprising
impairment in attentional control, which he
termed the supervisory system. Baddeley (1986)
analogized the supervisory system to the central
executive component of working memory and
suggested the term Dysexecutive Syndrome as a
way of characterizing patients with this pattern of
impairment. Such patients are likely to present as
impulsive, distractible, and unable to use feed-
back to modify their responses and behave inap-
propriately in social situations.

The BADS was developed due to the fact that
patients with impaired executive functioning
often performed adequately on tests such as the
Wisconsin Card Sorting Test or the Stroop Test.
These same individuals, however, exhibited obvi-
ous impairment in their day-to-day functioning.
To this end, Shallice and Burgess (1991) devel-
oped the Six Elements Test, which required the
individual to carry out six tasks in a limited time
frame without violating certain rules. It was tai-
lored to a difficulty level that was in line with the
high level of functioning of Shallice and Burgess’
patients. Wilson et al. (1996) modified the Six
Elements Test, simplifying it for more severely
impaired and less intellectually able patients that
are often seen by neuropsychologists. This
evolved into the BADS.

Psychometric Data

Multiple studies attest to the psychometric prop-
erties of the BADS. Wilson et al. (1996) found
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that inter-rater reliability was high, ranging from
0.88 to 1.00. Test-retest reliability was also exam-
ined with subjects generally performing slightly
higher after the second administration, but the
differences were not statistically significant. Cor-
relations between the first and second test admin-
istrations were moderate, with the exception of the
Zoo Map Test, where virtually no correlation was
found. This was attributed to the presence of out-
liers and small sample size (n = 25). The test-
retest reliability of the BADS was similar in pat-
tern to other tests of frontal lobe functioning
administered at the same time (e.g., Modified
Card Sorting Test; Nelson 1976).

The validity of the BADS was assessed across
varied populations. Bennett et al. (2005) investi-
gated the sensitivity of the BADS to executive
dysfunction in a sample of 64 Australian patients
who were involved in motor vehicle or workplace
accidents. All experienced loss of consciousness
and varying degrees of post-traumatic amnesia
(PTA). Based on their findings, the authors con-
cluded that scores derived from the BADS and
other measures used in their study were only
moderately useful in assessing executive dysfunc-
tion. On the other hand, several studies have
found the BADS to discriminate between patients
and controls. Krabbendam et al. (1999) were able
to discriminate between schizophrenic patients
and controls, while Katz et al. (2007) were able
to discriminate between acute and chronic schizo-
phrenics, the latter evidencing greater executive
dysfunction. Verdejo-Garcia and Perez-Garcia
(2007) examined the usefulness of the BADS in
determining executive dysfunction in a Spanish
sample of substance-dependent individuals (SDI).
They concluded that the BADS yielded greater
effect sizes for differences between SDI and con-
trols than traditional measures of executive func-
tion. SDI performance on the BADS was also
useful as a predictor of problems in daily activi-
ties. Third, deficits in BADS scores persisted fol-
lowing protracted abstinence, even when other
neuropsychological indices showed recovery.

Canali et al. (2011) examined the reliability of
the BADS in its ability to discriminate Brazilian
older adults with and without mild Alzheimer’s
disease. Intergroup differences were reported on
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most components of the measure, including task
switching, time monitoring, and rule-shifting sub-
tests. The highest level of discrimination between
controls and patients was found on the Modified
Six Elements, with a sensitivity index of 80% and
specificity index of 90%.

Clinical Uses

Wilson et al. (1996) developed the BADS to aid
those involved in the assessment of individuals
with brain injury to determine the extent of exec-
utive dysfunction that is present and the likelihood
that it will interfere with everyday life. It can also
be used to determine the presence of executive
dysfunction in other patient groups, such as
schizophrenics and substance abusers. The
BADS can be a useful part of the rehabilitation
process as a tool that can pick up subtle difficulties
with planning and organization, which are then
amenable to intervention. For example, Baba et al.
(2010) found that the executive functioning of
20 Japanese adults with remitted major depressive
disorder were more impaired on the Modified Six
Elements subtest relative to 29 healthy compari-
son subjects.

See Also

Frontal Lobe
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The Behavioral Inattention Test (BIT) was devel-
oped in the United Kingdom in 1987 to assess
hemi-inattention and has predominantly been
used with stroke patients to assess unilateral

Behavioral Inattention Test (BIT)

spatial neglect (Wilson et al. 1987b; Halligan
et al. 1991). Unilateral spatial neglect is com-
monly defined as an inability to respond to or
notice stimuli that is present on the side opposite
of the brain lesion location. This spatial neglect is
not attributed to motor or sensory deficits
(Heilman et al. 1993). In an attempt to improve
ecological validity, the BIT incorporated nine
behavioral subtests in addition to six conventional
subtests. The behavioral subtests aim to assess
unilateral spatial neglect as well as an individual’s
functioning on activities of daily living.

The BIT takes approximately 40 min to com-
plete and can be administered to individuals ages
19-83. The conventional subtests consist of line
crossing, star cancellation, letter cancellation, line
bisection, figure/ shape copying, and representa-
tion drawing. Line crossing and the cancellation
subtests require the examinee to cross out the
target items, where the cancellation subtests add
a level of difficulty with the presence of various
nontarget items. Line bisection requires the exam-
inee to estimate and mark the center of three
horizontal lines. In the figure copying portion of
the subtest, the examinee is presented with a
drawing of a four-pointed star, a cube, and a
daisy in a vertical orientation where each of the
items are pointed out to the examinee prior to
asking the examinee to draw the items. The
shape copying portion of the same subtests con-
sists of the examinee drawing three geometric
shapes that are presented but not distinctly pointed
out to the examinee. The representation drawing
subtest requires the examinee to draw a clock face
with numbers, a man or woman, and a butterfly.
Both of the drawing subtests include images that
tend to be bilaterally symmetric (Halligan et al.
1991).

The behavioral subtests of the BIT are com-
prised of: menu reading, article reading, address/
sentence copying, telling/setting the time, tele-
phone dialing, picture scanning, coin sorting,
card sorting, and map navigation. Menu reading
consists of a list of common food items presented
in columns. The article reading subtest contains
three columns of text that are to be read by the
examinee. Address/Sentence copying asks the
examinee to copy four lines of an address and
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three lines of sentences. Telling/setting time
requires the examinee to read the time on a digital
clock as well as analogue clock and to set time on
an analogue clock with moveable hands based on
the examiner’s verbal instructions. Telephone
dialing utilizes a disconnected telephone and
requires the examinee to dial three numbers pre-
sented in large print on separate cards. The picture
scanning subtest presents the examinee with three
large color photographs of a plate of food, a bath-
room, and a hospital room. The examinee is asked
to look at each of the photos one at a time and to
point as well as name the major items in each of
the photos. Coin sorting presents three rows of
coins with six different denominations where the
examinee is asked to identify and locate the coins
as the examiner names various coins. The card
sorting subtest involves the examiner pointing out
each of the 16 cards to the examinee and then
asking the examinee to point to the card being
named by the examiner. Map navigation contains
a grid of different paths marked by a letter and as
the examiner says letter pairs the examinee is
asked to follow the path using their finger
(Halligan et al. 1991; Lezak et al. 2012).

The reliability of the BIT was initially based on
a small sample size but contained excellent test-
retest reliability with the behavioral subtest at
0.97 and the conventional subtests at
r = 0.89. The conventional and behavioral sub-
tests are also highly correlated with each other at
r=10.75. In terms of inter-rater reliability, the BIT
is also highly reliable with both the behavioral and
conventional subtests being » = 0.99 (Halligan
et al. 1991). Thus, the BIT has been a common
neuropsychological measure used to assess uni-
lateral neglect postinjury and throughout recovery
(Azouvi 2016). Maximum total score for the con-
ventional subtests is 146 with a clinical cutoff of
129. While the behavioral subtests total maximum
score is 81 with a clinical cutoff score of 67. When
an individual scores lower on either one of these
they are classified as having unilateral spatial
neglect via BIT (Wilson et al. 1987a).

Using the BIT to predict functional outcomes,
one study found BIT scores to be significantly
correlated with Functional Independence Measure
(FIM) scores at the time of discharge from
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rehabilitation, 0.385 (P = 0.004) for the conven-
tional BIT and 0.396 (P = 0.003) for the behav-
ioral BIT subtests (Di Monaco et al. 2011). These
results indicate that the severity of unilateral spa-
tial neglect should be accounted for when estimat-
ing functional outcome poststroke and is
consistent with prior findings (Buxbaum et al.
2004; Cherney et al. 2001). In general, studies
have found that unilateral spatial neglect contrib-
utes to worse functional outcomes and longer
rehabilitation durations (Gillen et al. 2005;
Franceschini et al. 2010). In fact, having unilateral
spatial neglect was indicative of poorer functional
outcomes in 25 out of 26 studies examined and the
BIT has been shown to be the greatest predictor of
function poststroke at 3, 6, and 12 months post-
injury (Jehkonen et al. 2006; Jehkonen et al.
2000). To examine the ecological validity of the
BIT, the behavioral subtests have been compared
to task performance as well as to Activities of
Daily Living (ADLs) checklist in patient samples.
The results found that six out of the nine subtests
correlated with task performance and ADLs.
Additionally, seven out of the nine behavioral
subtests were able to differentiate between indi-
viduals with and without spatial neglect
(Hartman-Maeir and Katz 1995).

Research studies often implement one or sev-
eral of the BIT subtests but this may not be an
accurate way to distinguish unilateral neglect
(Lopes et al. 2007). In cases where only one
subtest is administered, the sensitivity of the mea-
sure may be lost. Lopes and colleagues found that
all of the patients with hemi-neglect were properly
identified using figure and shape copying as well
as the representational drawing subtests. How-
ever, this was not the case with other subtests of
the BIT when examined in a stand-alone manner.
Ultimately, the full BIT test administration is still
recommended for greater sensitivity.
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Synonyms

Behavior management; Behavior modification

Definition

Behavioral therapy is a type of psychotherapy
that focuses on changing and gaining control over
unwanted behaviors based upon the principles of
classical and operant conditioning. It is useful in
the treatment of depression, anxiety disorders, pho-
bias, smoking cessation, weight loss, stuttering,
enuresis, tics, and other medical conditions.

Historical Background

Attempts to help people solve behavioral prob-
lems through attempts that closely mirror today’s
“behavioral therapy” have a very long history. It is
based on the idea that all behaviors are learned and
in the case of psychotherapy, these unhealthy
behaviors can be changed.

Nineteenth-century British penal colonies used
“token economies” to reinforce inmates for obey-
ing prison rules. The early Romans used “aversive
conditioning” (e.g., placement of “putrid” spiders
in the glasses of alcohol abusers) in order to
decrease problem drinking. Seventeenth-century
French physicians were using “thought stopping”
to treat cases of obsessional thinking.

Behavioral therapy’s philosophical roots are
from the school of behaviorism, which posits
that psychological matters can be studied scientif-
ically by observing overt behaviors and without
reference to internal mental states. Some of the
early behavior therapists included Joseph Wolpe
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(South Africa) and Hans Eysenck (United King-
dom). Perhaps the most well-known contributors
to the early development of behavioral therapy are
Ivan Pavlov and B. F. Skinner.

Ivan Pavlov (1849-1936) was a Russian phy-
sician and physiologist who published extensively
in the early part of the twentieth century on his
conditioned learning experiments, later to be
termed “classical conditioning.” In classical con-
ditioning, also called respondent conditioning,
Pavlov found that dogs would naturally salivate
(“unconditioned response”) when presented with
food (“unconditioned stimulus”). If he paired the
presentation of the unconditioned stimulus with a
previously neutral stimulus, like a bell (“condi-
tioned stimulus™), the previously neutral stimulus
produced the same unconditioned response as the
unconditioned stimulus, even if the unconditioned
stimulus was absent. The unconditioned response
thus became the “conditioned response” to the
newly acquired conditioned stimulus. In other
words, Pavlov found that if he rang a bell before
feeding the dogs (who naturally salivated when
the food was presented), eventually the bell ring-
ing alone would make the dogs salivate whether
or not the food appeared. An important behavioral
therapy principle derived from this work is that if
the conditioned stimulus (bell) is repeatedly pre-
sented without the unconditioned stimulus (food),
the conditioned response (salivation) decreases in
intensity. This process is termed “extinction” and
can be found in human behavioral therapy in the
treatment of phobias. For example, Wolpe treated
phobic patients with a technique he named “sys-
tematic desensitization,” which involves gradu-
ally exposing a patient to an anxiety-provoking
stimulus until the anxiety reaction is extinguished.

Burrhus Frederic (B. F.) Skinner (1904—1990)
expanded on the work of Pavlov with his concept
of “operant conditioning,” which postulates that
behavior can be affected by rewards and punish-
ments. In a famous operant conditioning experi-
ment, a rat is in a box equipped with an automatic
food dispenser. When the rat hears the dispenser
releases food pellets, it moves to the food tray and
eats. Next, a lever is placed in the box that dis-
penses a few pellets of food when pressed. When
the rat touches the lever, food is dispensed. Soon
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the rat is pressing the lever repeatedly to obtain the
food. Through “operant conditioning,” the rat’s
behavior of pressing the lever is reinforced as the
rat learns to pair the pressing of the lever with the
reward.

In terms of behavioral therapy, human behav-
ior can be affected by reinforcement in that
desired behaviors can be rewarded (reinforced)
and thereby increase in frequency while undesired
behaviors can be cut off from their reinforcement
and extinguished. Skinner found that the fre-
quency and timing of the rewards given also
affected how fast the new behaviors were acquired
and how hard it was to extinguish them. These
became known as “schedules of reinforcement.”
The work of Skinner also led to what is called
“shaping,” in which the desired behavior (e.g.,
training a chicken to peck a piano) could be grad-
ually acquired by rewarding approximations to
the behavior.

Current Knowledge

Behavioral therapy has been successfully used for
a variety of problem behaviors including, but not
limited to, chronic pain, substance abuse, depres-
sion, phobias, autism, obesity, managing stress,
smoking  cessation, anorexia,  obsessive-
compulsive disorder, and attention deficit/hyper-
activity disorder. It has been extensively used in
patients with developmental disabilities, severely
disturbed psychotic patients, survivors of brain
injury, and others where insight-oriented or cog-
nitive therapies may not be effective. There are a
myriad of methods involved including (but not
limited to):

+ Self-monitoring

+ Systematic desensitization (SD)

» Exposure and response prevention
+ Contingency management

* Flooding

* Modeling

* Applied behavior analysis

* Operant conditioning

* Respondent conditioning

* Role-playing
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Some of these techniques are used in everyday
life. For example, parents and teachers place stars
on a refrigerator chart or bulletin board to reward
desirable behavior by children. Some techniques
involve accumulating points for performing a
desired behavior, points that can later be
exchanged for some desirable reinforcer. These
“token economies” are a variation of operant con-
ditioning and are used in a variety of settings. In
addition, extinction of undesired behavior has
penetrated the mainstream as seen by the use of
“time-out,” a technique involving the removal of a
child from reinforcement, seen by the child as
somewhat aversive, or punishing, with the hope
of decreasing the unwanted behavior.

Behavioral therapy is based on the concepts
that (1) targeted behaviors can be modified by a
variety of behavioral techniques and (2) that the
newly acquired behaviors will be more adaptive
than the undesired ones. These techniques tend to
be empirical (data-driven) and observable. They
do not rely for their effectiveness on any mental
(cognitive) constructs like unconscious motiva-
tions. They simply identify a behavior to change
and change it rather than trying to understand why
the individual was performing that behavior. An
example of one of these techniques is the use of
systematic desensitization.

This technique is often used with people who
have a specific phobia (e.g., fear of snakes, fear of
closed spaces, fear of heights, etc.). The phobic
behavior can be defined as avoidance of, or escape
from, the phobic stimulus (e.g., escaping/running
away from a spider or avoiding situations involv-
ing public speaking). By escaping from the phobic
stimulus, patients can reduce their anxiety. The
behavior of escape/avoidance is reinforced since
the reduction of the anxiety is reinforcing for the
individual (negative reinforcement is a concept
derived from operant conditioning). In SD,
patients are gradually exposed to the phobic stim-
uli, allowing them to acclimate themselves to it,
until they are able to tolerate it. Patients create a
hierarchy of fear steps that they must overcome to
reach the last step, the phobic stimulus. These
hierarchies can be imaginable pictures or actual
exposure. Patients deal with each successive step
until the hierarchy is completed. Typically,

Behavioral Therapy

patients are taught relaxation skills to control
fear responses during exposure to the hierarchy.

Behavioral therapy treatment tends to be of
shorter duration than more traditional (e.g.,
insight oriented) modes of psychotherapy (e.g.,
psychodynamic). Initial sessions are dedicated to
the explanation of the basic tenets of behavioral
change (e.g., reinforcement, extinction, punish-
ment, etc.). Once established, a variety of tech-
niques may be utilized including:

* Role-playing —therapist models desired behav-
iors or reactions.

o Skills training — patient is taught new desired
behaviors to replace undesired ones for parent-
ing, social situations, public speaking, etc.

* Flooding — form of systematic desensitization
where the patient is exposed directly to the
feared stimulus to extinguish the fear response.

* Modeling — patients learn responses simply by
observing other individuals and repeating their
behavior.

* Homework — patients are to try out new behav-
iors learned in therapy in real-life situations.

* Conditioning — application of reinforcement to
increase a desired behavior or the removal of
reinforcement to decrease an unwanted behav-
ior (e.g., token economies).

* Relaxation training — used to help patients
relieve anxiety/tension, an important compo-
nent of systematic desensitization.

The use of behavioral therapy in the treatment
of survivors of severe traumatic brain injury (TBI)
can be problematic. These problems can range
from aggression to agitation and from depression
to nonadherence. Those who demonstrate severe
behavioral dyscontrol as a result of their TBI also
likely possess cognitive sequelae that hinder the
successful therapeutic use of these techniques.
Persons with severe memory deficits may not be
able to recall the behavior they performed to earn
areinforcer in a contingency management system.
Memory problems may also interfere with a sur-
vivor’s ability to recall that a particular behavior
led to a particular consequence. Without this abil-
ity to recall contingencies, survivors are likely to
not be able to make different choices (i.e., make
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behavior changes) for which behavior they exhibit
in given situations. Therefore, behavior manage-
ment strategies place special emphasis on control-
ling environmental stimuli in order to reduce
problem behaviors (e.g., disinhibition and agita-
tion). One approach to examining these behaviors
sees behavioral dysfunction as more of a signal
that a person is beyond their personal capacities to
manage presenting challenges and thus requiring
support that is contextually relevant. In this para-
digm, “behavior” is seen as both a person’s com-
petencies and incompetencies in managing their
environment, personal functioning, emotional/
behavioral stability, and independence.

The goal of behavior therapy with moderate or
mild TBI survivors is to provide the patient with a
behavioral repertoire that they can use to solve
daily life problems as a result of cognitive deficits
(i.e., compensatory approaches). Critical behav-
ioral therapy techniques utilized include self-
monitoring, scheduling of activities, role-playing,
modeling, and contingency contracting.

Future Directions

Chronic diseases have replaced acute illness as the
leading cause of premature death. These chronic
conditions often have unhealthy behaviors at their
root cause. Examples include cigarette smoking,
obesity, lack of exercise, poor nutritional habits,
substance abuse, and medical noncompliance. For
this reason, behavioral therapy has demonstrated
great clinical value in the treatment and preven-
tion of chronic health problems. An example of
behavioral therapy’s potential can be seen in the
work of Carl Simonton in the treatment of cancer
patients. His results confirm that patients who
have received behavioral treatment plus conven-
tional oncology treatment live twice as long as
patients who had received conventional cancer
treatment alone. Mark and Linda Sobell view
alcoholic drinking as a discriminated, operant
response that can be treated through aversive con-
ditioning (electric shocks). Their research has
important implications for future treatments
since the experimental subjects functioned signif-
icantly better than controls post-intervention.
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Psychotherapy

Relaxation Training

Social Skills Training
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Behaviorism

Anthony Y. Stringer

Department of Rehabilitation Medicine, Emory
University, Atlanta, GA, USA

Synonyms

Behavioral psychology; Cognitive behaviorism

Definition

Behaviorism is a psychological theory (and
branch of psychology), focusing on observable
behavior rather than mental phenomena, that
attempts to explain behavior by learning
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principles such as classical and operant condition-
ing. In classical conditioning, an unconditioned
stimulus already eliciting a response is paired with
a neutral stimulus. With repeated pairing, the neu-
tral (conditioned) stimulus begins to elicit the
same response as the unconditioned stimulus.
Operant conditioning focuses on environmental
consequences that increase (positive reinforce-
ment) or decrease (negative reinforcement) the fre-
quency of behavior. Early behaviorists focused
exclusively on observable behavior, while more
recent cognitive behaviorists have applied learning
principles to patterns of thought. As behaviorism
historically attempted to account for behavior
solely in terms of environmental factors, neuropsy-
chology has had limited impact on the develop-
ment of this approach to psychology. In contrast,
neuropsychologists have attempted to understand
the neural mechanisms of learning, a notable exam-
ple being Donald Hebb’s seminal postulate that
concordant firing in synaptically coupled neurons
increases the strength of the connection between
the two neurons. Despite behaviorism’s historical
avoidance of physiological explanations of behav-
ior (Skinner 1950), those clinical neuropsycholo-
gists who include psychotherapy as part of their
professional practice make use of classic and cog-
nitive behavioral approaches in their work with
brain injury survivors.
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Synonyms

Gaussian distribution; Normal curve; Normal
distribution

Definition

A normal distribution of observations/scores is
shaped like a “bell,” with the majority of observa-
tions/scores occurring around the mean and
increasingly fewer observations/scores occurring
farther (above/below) from the mean (68.26% of
observations/scores fall within one standard devi-
ation of the mean; 95.44% fall within two stan-
dard deviations of the mean). A normal
distribution of observations is typical in large
samples acting additively and independently and
is assumed in parametric statistics (e.g., t-tests,
ANOVA). Standardized scores derived from neu-
ropsychological measures are based upon
(assume) normal distribution of the standardiza-
tion sample. While this assumption provides a
common metric that allows for direct comparison
of performance between different measures, it is
important to note that score distributions for a
number of neuropsychological tests are non-nor-
mal (e.g., Boston Naming Test, Wisconsin Card
Sorting Test, Mini-Mental Status Exam, Test of
Memory Malingering). For this reason, selection
of measures and interpretation of test findings
must include consideration of score distributions
(Strauss et al. 2006).
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Bell’s Palsy

Theslee Joy DePiero
Braintree Rehabilitation Hospital, Boston
University School of Medicine, Boston, MA, USA

Synonyms

Idiopathic facial paralysis

Definition

Bell’s palsy is the acute onset of paralysis of the
muscles innervated by the facial nerve, not due to
obvious causes such as trauma, stroke, or local
infection.

Current Knowledge

Anatomy

The facial nerve innervates the muscles that con-
trol the forehead and eyebrow, close the eyelids,
and move the cheeks and lips. It also supplies taste
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to the anterior two thirds of the tongue and inner-
vates the stapedius muscle (a small muscle in the
middle ear, connecting the tympanic membrane to
the stapes, that dampens excessive vibration in the
tympanic membrane due to loud noises).

Clinical Presentation

The onset of paralysis may be preceded by pain
behind the ear for 1 or 2 days. The paralysis is
complete in 2 days in half the patients and by
5 days in almost all the patients. If the stapedius
muscle is involved, there may be sensitivity to
noise. Taste is impaired in almost all patients.
Clinically, the forehead is unfurrowed, the eye
cannot close fully, the lower eyelid droops, and
tears may run down the cheek. Due to weakness of
the oral muscles, saliva may drip from the corner
of the mouth on the effected side.

This is distinguished from a central facial palsy
(e.g., due to stroke), by forehead weakness and
weakness of eye closure. In a central facial weak-
ness, there is little or no forehead involvement. In
the Bell’s palsy, the forehead is unfurrowed and
the eyebrow is lower than on the uninvolved side
and cannot be voluntarily raised. In a central facial
weakness, the eyelid closes fully, though closure
may be weaker than on the uninvolved side. In
Bell’s palsy, eye closure is incomplete, and the
lower sclera and cornea may be reddened due to
exposure to air without lubrication from tears.

Epidemiology

* Incidence: 23/100,000 annually.

* Cases in women and men are equal.

» Season: no seasonal preference.

* Age: occurs equally in all age groups.

Etiology
The etiology of Bell’s palsy is thought to be viral.
The genome of herpes simplex virus type 1 has
been identified in the fluid surrounding the facial
nerve in several cases, but there is no convincing
evidence that this is the case in the majority of cases.
Lyme disease can also cause Bell’s palsy. In
endemic areas, Lyme disease antibody tests
should be done.
Ramsay-Hunt syndrome refers to Bell’s palsy
caused by varicella zoster (the virus that causes
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chicken pox and shingles). The distinguishing
characteristic of Ramsay-Hunt is the presence of
vesicles (small fluid filled blisters) in the eternal
auditory canal or on the eternal ear.

Treatment
Antiviral agents are not effective in idiopathic
cases. Steroids (prednisone is most common)
decrease the probability of permanent paralysis or
aberrant reinnervation. Because of the paralysis of
the muscles that close the eye, the cornea must be
protected, especially at night. Artificial tears, liquid
or ointment, and taping the eye shut are common
treatments.

Antiviral treatment is indicated in Ramsay-
Hunt, as is antimicrobial treatment in Lyme-
positive patients.

Prognosis

Eighty percent recover within a few weeks to
2 months. Recovery of some motor function in
the first week is a good prognostic sign.

Cross-References
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Bender Visual-Motor Gestalt
Test 1l

Scott L. Decker and Rachel M. Bridges
Department of Psychology, University of South
Carolina, Columbia, SC, USA

Synonyms

Bender-Gestalt, Second Edition; BG-II

Bender Visual-Motor Gestalt Test Il

Description

The Bender-Gestalt test was first published in
1938, as a brief measure of visual-motor func-
tioning. As with any measure, research identifies
various measurement, scoring, and standardiza-
tion issues. Recent research culminated in the
revision of the test, the Bender-Gestalt, Second
Edition (BG-II), which was revised by Branni-
gan and Decker in 2003. The BG-II maintains
many historical properties that appealed to clini-
cians, while improving the psychometric ade-
quacy of the test. The BG-II is divided into two
phases: copy and recall. The copy phase requires
the duplication of 16 geometric images, shown
sequentially on separate 3 x 5 cards, onto a blank
piece of paper with a No. 2 pencil. The recall
phase involves drawing these images from mem-
ory on a new sheet of paper. Using the Global
Scoring System, the drawing productions are
rated on a S-point scale based on the similarity
to the original image and yield percentile ranks,
scaled scores, T-scores, and confidence intervals.
Additionally, the BG-II also contains two sup-
plemental measures to screen for specific diffi-
culties and can be used to better understand low
performance.

Like the original, the BG-II has high reliabil-
ity and validity and discriminates performance in
individuals with a variety of learning and psy-
chological problems. It is this latter finding — that
individuals from a wide variety of clinical con-
ditions show poor performance on line copy
tasks — that contributes to the test’s clinical util-
ity. Unfortunately, theoretical explanations for
poor performance as well as explanations for
qualitative errors, such as figure rotations and
perseverations, are still lacking. Although previ-
ous research incorporated the use of psychody-
namic and personality paradigms, the most
evidence-based supported inference of perfor-
mance on the BG-II is as a measure of visual/
perceptual-motor integration. Although many
subcomponents are required in performance
such as visual acuity and graphomotor skills,
the integration of a visual percept with a motor
programming controlling seems to be the largest
source of variance on test performance (Decker
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et al. 2006). Additionally, research with the
BG-II has shed insight on the development of
visual-motor abilities across the life-span(-
Decker 2008). Specifically, using this measure
it has been demonstrated that visual-motor inte-
gration rapidly matures into adolescence, gradu-
ally declines through adulthood, and rapidly
decreases in late adulthood.

Historical Background

The Bender-Gestalt has historically been one of
the most used measures in psychology. The
Bender-Gestalt  originated from  Lauretta
Bender’s research in perception and psychopa-
thology. She adapted designs used by
Wertheimer (1923) to be used as a measure of
development and psychopathology. Initially, per-
formance was qualitatively interpreted, but even-
tually the need for standardized scoring systems
emerged. Numerous scoring systems have been
developed, with the most notable being the Pas-
cal and Suttell (1951) method, the Koppitz
(1963) developmental scoring system, and
Lacks (1999) scoring system for screening for
brain dysfunction. The various scoring tech-
niques and the multifaceted use of the Bender-
Gestalt test, whether used as a “warm-up” prior
to more intellectually challenging tasks or to
screen for brain injury, have contributed to the
long-standing and sustained use of the measure.

Clinical Uses

The Bender-Gestalt was initially utilized by
Lauretta Bender as a measure of perception and
psychopathology.

The BG-II is appropriate for use with chil-
dren as young as 4 years old to individuals over
the age of 85 years old and typically takes no
longer than 15 min to administer. It has been
used extensively for educational, medical, and
other purposes, particularly in education as a
determinant of fine motor or visual-spatial
difficulties.

551

References and Readings

Bender, L. (1938). A visual motor Gestalt test and its
clinical use. New York: American Orthopsychiatric
Association.

Decker, S. L. (2008). Measuring growth and decline in
visual motor processes with the Bender-Gestalt, Sec-
ond Edition. Journal of Psychoeducational Assess-
ment, 26, 3—15.

Decker, S. L., Allen, R., & Choca, J. P. (2006). Construct
validity of the Bender-Gestalt II: Comparison with
Wechsler intelligence scale for children III. Perceptual
and Motor Skills, 102, 113—141.

Koppitz, E. M. (1963). The Bender Gestalt test for young
children. New York: Grune and Stratton.

Lacks, P. (1999). Bender Gestalt screening for brain dys-
function (2nd ed.). New York: Wiley.

Pascal, G. R., & Suttell, B. J. (1951). The Bender Gestalt
test. New York: Grune & Stratton.

Wertheimer, M. (1923). Studies in the theory of Gestalt
psychology. Psychologische Forschung, 4, 301-350.

Benign Senescent
Forgetfulness

Richard F. Kaplan and Joshua Johnson
Department of Psychiatry (MC-2103), UConn
Health Center, Farmington, CT, USA

Synonyms

Age-associated memory impairment (AAMI);
Late-life forgetfulness

Definition

The term “benign senescent forgetting” was
coined by V.A. Kral (see Kral 1962) to describe
an age-related memory decline that is distinct
from memory impairment due to known neuro-
logical damage or disease.

Current Knowledge
Changes in cognitive functioning are prevalent in

aging populations. It has become clear that there is
most likely a continuum between normal and
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abnormal mental function in those individuals
who will ultimately develop dementia. Recent
studies focusing on the characterization of the
earliest stages of cognitive impairment have
identified an intermediate period between the
cognitive changes of normal aging and dementia
(see Petersen et al. 2001). This transitional zone
has been described using a variety of terms,
including benign senescent forgetfulness (BSF),
age-associated memory impairment (AAMI),
age-associated cognitive decline (ACCD), cog-
nitive impairment-no dementia (CIND), and,
most recently, mild cognitive impairment
(MCI). AAMI differs from BSF in that it includes
specific memory test performance criteria of 1 SD
below young-adult levels (see Larrabee and Crook
1994). AACD expands the definition to decre-
ments in performance in other cognitive domains.
MCI further refined the definition to include the
presence of memory complaints, normal activities
of daily living, normal global cognitive function-
ing, but abnormal memory performance compared
to age- and education-matched controls (see Smith
and Rush 2006). The clinical concept of MCI is
important because it is a significant risk factor for
dementia. While conversion rates vary widely,
most researchers estimate that individuals with
MCI develop dementia at a rate of 10-15% per
year, in contrast to the rate of 1-2% per year for
age-matched controls.
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Medicine at Mount Sinai, New York, NY, USA

Synonyms

Benton test; BVRT

Description

The Benton Visual Retention Test (BVRT) is a
widely used test of visual memory, visual percep-
tion, and/or visual construction. Now in its fifth
edition (Sivan 1992), the test consists of three
equivalent forms (Forms C, D, and E), each com-
posed of ten items of visual stimuli. Most items
include three geometric forms presented along a
horizontal plane, making the test particularly sen-
sitive to visual neglect (Sivan 1992).

The following description of the BVRT
was adapted from Strauss et al. (2006). The
test includes four alternative methods of adminis-
tration (A, B, C, and D) that assess different
aspects of functioning. The most common
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administration (A) assesses immediate recall of a
visual display. After presenting a stimulus card for
10 s, the card is removed, and the examinee is
asked to draw the design from memory. Adminis-
tration B follows the same procedure as A, but
with a 5-s exposure interval. Administration
C allows the examiner to dissociate memory func-
tioning from perceptual and motor aspects of the
task by asking the examinee to reproduce the
designs while each item is in plain view. There is
no time limit, but individuals who work very
slowly should be encouraged to increase their
speed. In Administration D, a 15-s interval is
inserted between the 10-s encoding phase and
the figure reproduction, allowing the examiner to
assess short-term retention of visual information.
Scoring consists of both the number of correct
designs and the number of six different types of
errors: omissions, distortions, perseverations,
rotations, misplacements, and size errors. Admin-
istration time for each form is approximately
5 min. Several sets of norms are available and
reflect different demographic characteristics,
including age ranges and education levels
(Mitrushina et al. 2005; Strauss et al. 20006).
A multiple-choice recognition administration
(Administration M, with alternate forms F and
G) is also sometimes used to assess visual mem-
ory without visuoconstructional or motor coordi-
nation demands (Amieva et al. 2006). For
Administration M, the examinee views a target
stimulus for 10 s and, after it has been removed,
is required to identify it from among four choices.
Although not part of the English-language ver-
sion, materials for this special administration are
available in the German (Sivan and Spreen 1996)
and French (Benton 1965) editions.

Historical Background

Dr. Arthur L. Benton developed the Visual Reten-
tion Test as a brief measure of immediate nonver-
bal memory to supplement the popular auditory
digit span test in neuropsychological evaluations
(Benton 1945). It was first published in 1946.
Memory-for-designs tasks had appeared earlier
in the century as part of larger intelligence tests
but included only a few designs and did not have
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separate normative data. As an addition to the
digit span test, the BVRT was intended to provide
a broader assessment of short-term memory, and
its format was selected for its resistance to emo-
tional influence, employment of different sensori-
motor components (graphomotor versus auditory-
vocal), and minimal examiner-subject interaction
(freedom from interpersonal demands). The initial
version included seven cards and two parallel
forms. A 1955 revision increased the number of
designs and alternate forms and added norms for
children aged 8-16. Later editions included a
design copy administration and updated norms.
The most recent revision was authored by Abigail
Benton Sivan (Sivan 1992) and is available from
its publisher, Pearson Assessments (http:/
pearsonassess.com).

Psychometric Data

Information on reliability and validity may be
found in the manual. Test-retest reliability is
0.85. Alternate form reliability ranges from 0.79
to 0.84. There is evidence that Form C is slightly
less difficult than Forms D and E under Adminis-
tration A. Correlations between immediate
(Administration A) and delayed (Administration
D) recall are positive and range from 0.40 to 0.83,
depending on the combination of forms used.
Construct validity has been demonstrated through
moderate correlations (0.46-0.62) of the BVRT
with nonverbal subtests from the Wechsler Adult
Intelligence Scales.

Child and adolescent normative data are
included for Administrations A and C. The nor-
mative data for each method of administration are
based on different standardization samples, and
sample characteristics are provided for
Administrations A, B, and C. (Normative data
for Administration D are not included in the man-
ual.) The standardization sample for Administra-
tion A is based on a compilation of three separate
studies totaling over 1,300 participants, ranging in
age from 8 to 69. (See manual for discussion of
participant inclusion criteria for each of these
studies.) The standardization sample for Admin-
istration B is based on 103 medical inpatients and
outpatients, aged 16—60 years, with no evidence
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or history of brain disease. The standardization
samples for Administration C are 200 medical
patients with no history of brain disease for the
adult norms and 236 children, aged 613 years,
enrolled in public schools in lowa and Wisconsin
for the child and adolescent norms.

Clinical Uses

As it recruits a number of different cognitive
functions, the BVRT is sensitive to many forms
of brain damage and disease; however, its ability
to discriminate among diagnoses is low (for a
review, see Mitrushina et al. 2005). An individ-
ual’s global performance, quantified as either the
number correct score or error score, provides the
best indicator of impairment. According to the
manual, measures of specific error types, such as
omissions, perseverations, and distortions, are not
by themselves diagnostic but may raise hypothe-
ses for further testing. For example, a high number
of perseverative errors suggests possible frontal
lobe damage, particularly if supported by other
test and behavioral data. Omission of peripheral
figures may raise suspicion of brain damage and is
most frequently associated with left hemispatial
neglect as a result of damage to right parietal lobe
regions. In contrast, global performance has not
been found to consistently distinguish between
patients with unilateral right and left brain dam-
age. Though the BVRT is sensitive to visuospatial
disturbance often observed in patients with right
hemisphere damage, studies have shown that indi-
viduals with unilateral left hemisphere damage
can exhibit similarly poor results on Administra-
tion A (Vakil et al. 1989), as well as on copy and
multiple-choice administrations (Arena and
Gainotti 1978). This indicates that memory for
the BVRT designs, many of which can be verbal-
ized, is mediated by both hemispheres. However,
the presence of a delay interval may differentially
affect verbally and visually encoded material. Par-
ticipants with right hemisphere damage achieved
a lower total correct score on Administration
D than Administration A, whereas individuals
with left hemisphere damage had the opposite
pattern of performance, benefitting from the
delay. In contrast, scores from healthy participants
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did not differ between the two administrations
(Vakil et al. 1989).

Both copy and memory administrations are
highly sensitive to early dementia and may also
help to identify individuals who are at risk for
developing dementia in the future. In one such
study, participants with six or more errors on
Administration A were nearly twice as likely to
develop Alzheimer’s disease 10-15 years later,
when compared to participants who had fewer
errors (Kawas et al. 2003). The BVRT also aids in
identifying children with a learning disability and
discriminating among types of learning disabilities,
with reading deficits associated with the lowest
levels of performance (Snow 1998). Poorer perfor-
mance on the BVRT in learning disabilities has
been linked with deficits in the identification
of facial emotional expression (Dimitrovsky
et al. 1998). Children with attention-deficit/
hyperactivity disorder receiving stimulant medica-
tion have also been shown to perform more poorly
on the BVRT than healthy participants (Risser and
Bowers 1993). Poorer performance is also evident
in a subset of patients with schizophrenia and may
result from abnormal patterns of visual scanning
and fixation related to deficient attention (Obayashi
et al. 2003) or be related to poor executive func-
tions (Egan et al. 2011). Another clinical applica-
tion is the inclusion of the BVRT in a
neuropsychological battery for the prediction of
driving safety in patients with early dementia
(Dawson et al. 2009). The BVRT may also be
useful in detecting malingering, which has been
characterized by a greater number of errors, partic-
ularly distortion errors, than seen in neuropsycho-
logically impaired patients (Suhr et al. 1997).

In evaluating results, it is important to consider
that the BVRT may also be sensitive to individual
differences that do not reflect neuropathology.
Stratified normative data confirm that age is neg-
atively correlated and that baseline intellectual
functioning is positively correlated with the
BVRT number correct score. The association
with baseline intellect is strongest in the lower
than average IQ ranges. Education-stratified
norms are also available and indicate a positive
relationship between years of education and the
number correct score (Strauss et al. 2006).
Declines in executive function and attention
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with normal aging have been associated with
lower BVRT scores and may be related to educa-
tional level or “cognitive reserve.” In a large
sample of healthy elderly adults, those with
higher education performed better by using a
more exhaustive search strategy in the multiple
choice administration (Le Carret et al. 2003). The
BVRT is used worldwide, and normative data
have been published from more than a dozen
countries (Mitrushina et al. 2005). Most studies
have shown no gender differences. While rela-
tively few in number, studies involving direct
cross-cultural comparisons demonstrate gener-
ally good consistency; however, caution is
recommended when testing individuals with
very low levels of education (Mitrushina et al.
2005). Results from a large Columbian sample of
school-aged children did not differ from North
American norms (Rosselli et al. 2001),
suggesting that when educational quality is sim-
ilar, as is increasingly more common in devel-
oped countries, cross-cultural differences, if
present, are relatively small.

See Also

Short-Term Memory

Visual-Motor Function
Visuoperceptual

Wechsler Memory Scale All Versions
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Landmark Clinical, Scientific, and
Professional Contributions
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Major Appointments

* Dr. Benton volunteered for military service in

the US Navy in 1941 and was commissioned as
a lieutenant in the medical department. His
active duty ended in 1945, but he continued to
serve in the US Navy Reserve for many years,
eventually retiring at the rank of captain. In
1946, he accepted a position in the Psychology

* Arthur Benton was one of the pioneering

figures in clinical neuropsychology. Begin-
ning in the 1940s, he introduced and applied
novel and objective assessment techniques
that provided a basis for fundamental brain-
behavior studies in aphasia, visuospatial
abilities, hemispheric specialization, and
other cognitive processes. Through the
development of standardized tasks that
stressed specific abilities, together with the
collection of data from neurological patients
and normal comparison subjects, he was
able to bring increased reliability and sensi-
tivity to the mental status exam, helping to
establish neuropsychology as a valuable
clinical entity. He developed a number of
neuropsychological tests that have been in
wide use in clinical and research settings
worldwide for several decades, including the
Visual Retention Test, Judgment of Line Ori-
entation, Three-Dimensional Block Construc-
tion, and Facial Recognition. He advocated a
flexible approach to clinical assessment, with
the content and scope of testing determined by
the referral question, context, and patient
abilities.

Education and Training

He received his B.A. and M.A. degrees from
Oberlin College and completed his Ph.D. at
Columbia University in 1935 under the mentor-
ship of Carney Landis, followed by clinical train-
ing at the Payne Whitney Psychiatric Clinic of
New York Hospital.

Department at the University of Louisville. In
1948, he became a professor at the University of
Iowa, where he would remain for over 50 years.
He initially was appointed Professor and Direc-
tor of Graduate Training in Clinical Psychology
and then accepted a joint appointment in the
Departments of Psychology and Neurology in
1958. He officially retired in 1978 but remained
active in research, teaching, and other profes-
sional activities for another 20 years.

Major Honors and Awards

+ President, American Orthopsychiatric Associ-
ation, 1965

* President, International Neuropsychological
Society, 1970

* Secretary-General, Research Group on Apha-
sia of the World Federation of Neurology,
1971-1978

+ Distinguished  Professional  Contribution
Award, American Psychological Association,
1978

* Outstanding Scientific Contribution Award,
International  Neuropsychological — Society,
1981

+ Samuel Torrey Orton Award, Orton Dyslexia
Society, 1982

 Distinguished Service and Outstanding Contri-
bution Award, American Board of Professional
Psychology, 1985

» Distinguished Clinical Neuropsychologist
Award, National Academy of Neuropsychol-
ogy, 1989

* Gold Medal Award for Life Achievement in
the Application of Psychology, American Psy-
chological Foundation, 1992 (Fig. 1)
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Biography

Arthur Benton was born in New York City on
October 16, 1909. Educated at Oberlin and
Columbia, he was a great historian who could
trace his academic lineage to the earliest psychol-
ogists. During his military assignment to the San
Diego Naval Hospital prior to beginning his aca-
demic career, he worked with neurologist Morris
Bender and examined servicemen with traumatic
brain injury. This experience helped convince
him of the value of standardized clinical tests
and led to the development of the Benton Visual
Retention Test.

During his first academic appointment at the
University of Louisville, Benton cowrote with
Spafford Ackerly the seminal paper on childhood-
onset damage to the prefrontal cortex. This detailed
neuropsychological and neuroanatomical study of
a single patient dispelled the notion that early dam-
age to the brain was always followed by good
recovery and presaged later work illuminating the
prefrontal cortex as a critical region underlying
social and emotional behavior.

In 1948, Benton began his long career at the
University of lowa when he took the position of
Professor and Director of Graduate Training in
Clinical Psychology. Two years later, A.L. Sahs,
Chairman of the Department of Neurology at the
University of lowa Hospitals and Clinics, invited
him to set up a laboratory in the hospital for the
purpose of studying behavioral impairments
related to brain disease, a move strongly
supported by Dr. Russell Meyers (Chairman of

557

the Division of Neurosurgery) and Dr. Maurice
Van Allen (Iowa City VA Hospital). From its
inception, his neuropsychology program was
dedicated to the tripartite goals of scientific
investigation, patient care, and student training,
united by a focus on developing objective psy-
chological measures for the impairments
resulting from brain dysfunction. The beginnings
of the program were quite humble, with the orig-
inal neuropsychology unit being housed in a
windowless 5 x 6’ room shared with the Depart-
ment of Urology, which utilized it for “special
purposes.”

The laboratory rapidly expanded, and with
access to the high volume of neurological
patients at the University Hospitals and other
nearby institutions, Benton and his students sys-
tematically approached each of the primary
domains of cognition, devising and validating
tests of language, memory, attention, visual per-
ception, visuomotor abilities, auditory recogni-
tion, tactile perception, body schema, and more.
The enduring value of their empirical approach is
reflected in the fact that several of these tests
remain in the batteries of most neuropsycholo-
gists today.

Benton advocated a hypothesis-testing
approach to neuropsychological evaluation.
According to this flexible approach, hypotheses
regarding the patient’s condition would arise from
behavioral observations, the patient’s history, and
performances on an initial brief battery of tests.
These hypotheses would then be tested with sub-
sequent targeted behavioral tests. “I think that we
should regard neuropsychological assessment in
the same way as we view the physical or neuro-
logical examination, i.e., as a logical, sequential
decision-making process rather than as simply
the administration of a fixed battery of tests”
(Benton 1985). He was a strict empiricist and
did not hesitate to challenge popular beliefs if
his data indicated otherwise. Perhaps the best
known was his characterization of the
Gerstmann syndrome as “... a fiction; it is sim-
ply an artifact of defective and biased observa-
tions” (1961), based on his systematic
observation that the components of the
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Gerstmann syndrome did not co-occur with one
another anymore than with deficits not consid-
ered part of the syndrome.

Benton was instrumental in bringing together
the international neuropsychological community.
He used his knowledge of French, German, and
Italian to translate and bring to attention reports of
neurological syndromes that had been largely over-
looked because they were published in languages
other than English. He was a visiting scholar at the
University of Milan (1964); the Neurosurgical
Clinic, Hospital Sainte-Anne, Paris (1968); the
Hebrew University Medical School, Jerusalem
(1969); the Free University of Amsterdam (1971);
the University of Helsinki (1974); the Tokyo Met-
ropolitan Institute of Gerontology (1974); the Uni-
versity of Melbourne (1977); L’Ecole des Hautes
Etudes, Paris (1979); the University of Victoria,
British Columbia (1980); the University of Minne-
sota Medical School (1980); and the University of
Michigan (1986).

In the context of all of his professional accom-
plishments, Dr. Benton’s dedication to education
in neuropsychology was perhaps his greatest con-
tribution. During neuropsychology’s formative
years, he was instrumental in developing training
standards for the field. At the first scientific ses-
sion of the INS, held in Washington, D.C., in
1967, he moderated an afternoon symposium on
the development of a comprehensive training pro-
gram in neuropsychology, and he remained active
in refining these standards over the years. At the
University of Iowa, he supervised 46 doctoral dis-
sertations and 24 master’s theses, and he provided
consultation to leading neuropsychology centers
around the world. He was known for supervision
characterized by frankly honest feedback, often
bruising to the student’s ego, but always accom-
panied by sage guidance for improving the
situation.

Dr. Benton officially retired in 1978, at which
time the Benton Laboratory of Neuropsychol-
ogy in the Department of Neurology was dedi-
cated. His retirement was incomplete, however,
as he continued to provide guidance for the
neuropsychologists at lowa and elsewhere and
continued writing for more than another two
decades. Today, the Benton Neuropsychology
Laboratory at the University of Iowa
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Department of Neurology remains a vital pro-
gram for research, training, and patient care, in
the tradition established by Dr. Benton more
than a half century ago.

Benton’s wife, Rita, was a professor of musi-
cology at the University of lowa, where she was
the first head of the Music Library in 1957. Arthur
and Rita met in 1939 while they both were
vacationing in Paris, and they married later that
year. Upon Rita Benton’s death in 1980, the Music
Library was named in her honor. They had three
children: Raymond, Abigail, and Daniel. Arthur
Benton died in Glenview, Illinois, on December
27, 2006, from complications of emphysema, at
the age of 97.
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e 1964-1966 Assistant Professor of Clinical
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* 1967-1974 Associate Professor of Clinical
Rehabilitation Medicine, New York University
School of Medicine

¢ 1975-2011 Tenured Professor of Clinical
Rehabilitation Medicine, New York University
School of Medicine

* 1975-1976 Visiting Professor, Tel Aviv Uni-
versity, Department of Psychology

* 1974-1976 Clinical Director of Israel Head
Trauma Project, New York University Medi-
cal Center, Rusk Institute, and Israel Ministry
of Defense Joint Research Project, Afeka,
Israel

* 1976-1983  Visiting Clinical Director,
New York University Medical Center, Rusk
Institute, and Israel Ministry of Defense Joint
Research Project, Afeka, Israel

e 1995-1997 Clinical Director, Kurt Goldstein
Institute for Holistic Neuropsychological
Rehabilitation Steinach, Germany

¢ 1996-2011 Assistant Chief of Behavioral Sci-
ences, Rusk Institute of Rehabilitation

e 1975-2011 Tenured Professor of Clinical
Rehabilitation Medicine, New York University
of School of Medicine

Major Honors and Awards

* 1976 Howard A. Rusk Award for Outstanding
Accomplishments in Rehabilitation

+ 1982 William F. Caveness Award for Distin-
guished Contributions in the field of Head
Injury, National Head Injury Foundation

* 1988 Thomas J. Dean Award of Excellence in
Head Injury Rehabilitation, Dallas, Rehabilita-
tion Foundation

+ 1991 Distinguished Career Achievement Award,
American Board of Medical Psychotherapists

* 2006 Outstanding Lifetime Scientific Contri-
butions to Rehabilitation Psychology. Ameri-
can Psychological Association, Division 22

Landmark Clinical, Scientific and

Professional Contributions

* Dr. Ben-Yishay is the father of holistic brain
injury rehabilitation. Initially developed in
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Israel for war veterans with head injuries and
later transitioned to the New York University
School of Medicine at the Rusk Institute,
Dr. Ben-Yishay’s treatment interventions with
individuals with brain injuries combined con-
tributions from neuropsychology, behavioral
psychology, cognitive-behavioral psychother-
apy, special education, social psychology, and
psychodrama. He adapted these modalities to
the needs and capabilities of his patients, sys-
tematically applying them in therapeutic com-
munity settings to reach maximal effectiveness.
Through his holistic approach to the treatment
of brain injury, a foundation for cognitive
and neuropsychological rehabilitation was
established.

The holistic rehabilitation approach developed
by Dr. Ben-Yishay includes a number of com-
ponents in addition to traditional cognitive
retraining: development of a therapeutic milieu
or community, psychotherapy, regular involve-
ment of family and caregivers, psychoedu-
cation, and transitional work opportunities.
Within the therapeutic milieu or community,
persons with brain injury not only participate
in activities aimed at adaptation to and com-
pensation for their deficits but also meet regu-
larly with staff members to monitor their
progress. Interaction with other individuals
with brain injury is also an important part of
the therapeutic milieu. During individual and
group psychotherapy, persons with brain injury
address the many adjustment issues associated
with their deficits. In addition, the involvement
of family and caregivers in the rehabilitation
process not only provides additional support
for the person with a brain injury as they com-
plete therapies but also assists with the transi-
tion back to the community by providing
realistic education and information regarding
the person’s progress and injury. Finally, tran-
sitional work opportunities provide important
information regarding individuals® abilities
outside of structured settings and help to pro-
vide additional functional goals for rehabilita-
tion therapies.

Dr. Ben-Yishay’s work has been researched
and applied both within the United States and
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abroad, and premiere rehabilitation institutes
around the world utilize his model of cogni-
tive rehabilitation as the foundation for their
own brain injury programs. His teaching
methods are studied by students and profes-
sionals from all over the world, and he is
internationally known as a clinician, teacher,
researcher, and expert in the field of holistic
rehabilitation.

Short Biography

Yehuda Bin-Yishay was born on February
11, 1933, in Cluj, Romania. He grew up in
Israel and served in the Israeli army. In 1957,
he received a B.A. degree in Sociology and
Special Education from Hebrew University in
Jerusalem, Isracl. Then, in 1958, he came to
the United States on a scholarship from the
New School University in New York City.
There, he studied under Kurt Goldstein. He
completed an internship in Clinical Psychology
in 1960 at Trenton State Hospital in Trenton,
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NJ. His master’s degree in Personality Psy-
chology was completed in 1961.

After completing his master’s degree,
Dr. Ben-Yishay served as the psychologist
for a research project in the Department of Reha-
bilitation at the Albert Einstein College of Med-
icine in New York. The study tested the
effectiveness of a “therapeutic community”
model of rehabilitation.

Ben-Yishay obtained his Ph.D. from New York
University, following the completion of studies
investigating the effects of normobaric oxygen
on stroke patients’ performances on neurologic,
sensory-motor, and cognitive measures. In 1964,
Dr. Ben-Yishay joined the faculty at New York
University. While at New York University,
Dr. Ben-Yishay’s research over the next several
years focused on three key areas: (1) rehabilitation
outcome prediction studies, (2) comparisons
between normal controls and brain-injured
individuals across a variety of measures, and
(3) development and efficacy studies of cognitive
rehabilitation modules. From 1974 to 1977,
Dr. Ben-Yishay conducted a pilot study in Israel
to investigate the effects of holistic brain injury
rehabilitation on Israeli war veterans. The results
of the study were impressive and were followed in
September of 1978 by a 5-year research grant on
brain injury rehabilitation at New York University
(NYU) Rusk Rehabilitation Head Trauma
Program.

Throughout his career, Dr. Ben-Yishay trained
numerous rehabilitation neuropsychologists, who
have gone on to institute his model of cognitive
rehabilitation. Individuals such as Anne-Lise
Christensen, Ph.D., and George Prigatano, Ph.
D., have been greatly influenced by Ben-Yishay’s
work and established programs built upon princi-
ples learned under his tutelage. Ben-Yishay
maintains that the objective of all neuroreh-
abilitation interventions is to optimize the per-
son’s compensatory repertoire, including helping
the individual in mastering and reliably applying
learned compensatory skills in his or her post-
rehabilitation life.

Dr. Ben-Yishay’s work in the area of holistic
brain injury rehabilitation continues to the pre-
sent day, and he has earned worldwide
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recognition for his work. He has received
numerous awards and honors, including the
2006 Lifetime Scientific Contributions to Reha-
bilitation Psychology Award from Division
22 of the American Psychological Association.
In addition to his many international committee
and consultant positions, Dr. Ben-Yishay has
served on a number of important editorial
boards, including Archives of Physical Medicine
and Rehabilitation, Journal of Head Trauma
Rehabilitation, Brain Injury, and Neuropsycho-
logical Rehabilitation.

Of all of his achievements, Dr. Ben-Yishay
greatest satisfaction stems from the programs
all over the world that subscribe to his philos-
ophy of brain injury rehabilitation and the
many acknowledgments of his influence on
clinical practice (personal communication,
July 15, 2016).

Dr. Ben-Yishay formally retired in 2009
and has since volunteered at the NYU Rusk
Rehabilitation Day Program. He continues to
work on several publications, including work
identifying the major predictors of successful
outcomes of intensive neuropsychological reha-
bilitation and patient acceptance of the limita-
tions imposed by brain injury. In regard to the
future of the field, Dr. Ben-Yishay believes the
“therapeutic community” portion of the holistic
approach merits a wider application in order to
improve outcomes (personal communication,
July 15, 2016).
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Benzodiazepines

Benzodiazepines

JoAnn Tschanz

Department of Psychology, Utah State University,
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Center for Epidemiologic Studies, Utah State
University, Logan, UT, USA

Synonyms

Anxiolytics; Sedative-hypnotics

Definition

Benzodiazepines belong to a class of medications
known as sedative-hypnotics. The benzodiaze-
pine molecule binds to the subtype A portion of
the protein receptor of the primary inhibitory neu-
rotransmitter substance in the brain, gamma
aminobutyric acid (GABA). The simultaneous
binding of the endogenous neurotransmitter
GABA on the GABA-A postsynaptic receptor
increases the frequency of the opening of the
chloride channel, allowing greater amounts of
this negatively charged anion, chloride, to rapidly
enter the cell due to the concentration gradient.
The additional entry of chloride into the cyto-
plasm hyperpolarizes the cell, which reduces
depolarization, or firing, of the cell. Hence, greater
stimulation is required for cell firing. This is
known as the GABA-benzodiazepine receptor
complex (Stahl 2004).

Benzodiazepines have wide-ranging effects.
Their popular use is reflected in their anxiolytic,
muscle relaxant, sedative, anesthetic, and anticon-
vulsant properties. Due to their safety profile,
benzodiazepines became very popular in the
1970s, replacing older drugs such as barbiturates
and meprobamate for the treatment of anxiety
symptoms, insomnia and other sleep disorders
(Iversen et al. 2009), and alcohol withdrawal syn-
drome (Ntais et al. 2005). However, negative
effects of benzodiazepine use have also been
reported. Although these “side effects” vary
depending upon the original indication for



Berg Balance Scale

benzodiazepine use, some of the unwanted effects
include drowsiness, decreased concentration,
memory impairment, psychomotor slowing
(Buffett-Jerrott and Stewart 2002), and postural
instability (with increased risk of falls) among the
elderly (Allain et al. 2005). Chronic use also carries
the risk of substance dependence and abuse and
cognitive impairment with prolonged use at high
doses (Stewart 2005; Barker et al. 2004). For these
and other reasons, medications in this class are now
more commonly used on a short-term rather than a
long-term basis (Iversen et al.).

Current Knowledge

Current uses of benzodiazepines include the treat-
ment of spasticity (Gold and Oreja-Guevara 2013)
and tremor (Meador et al. 2016) in patients with
multiple sclerosis. As reported above, chronic use
of benzodiazepines has declined, particularly for the
treatment of anxiety disorders and insomnia. Tricy-
clic antidepressants (TCAs) and selective serotoner-
gic agents are increasingly being prescribed over
benzodiazepines for the treatment of anxiety disor-
ders. For example, selective TCAs are reportedly as
effective as benzodiazepines in the treatment of
generalized anxiety disorder, and certain selective
serotonin reuptake inhibitors and TCAs are effec-
tive in the treatment of panic and obsessive com-
pulsive disorder (Bourin and Lambert 2002).

With respect to insomnia, benzodiazepines
were the treatment of choice over barbiturates.
However, negative effects such as the develop-
ment of tolerance, residual daytime sleepiness,
aggravation of respiratory conditions, and
reduced duration of slow-wave (restorative) and
REM sleep were also reported. Newer, non-
benzodiazepine hypnotic compounds such as
zopiclone and zaleplon are also effective in treating
insomnia yet have fewer side effects than those of
benzodiazepines (Montplaisir et al. 2003).

See Also

Anxiolytics
Barbiturates
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Description

The Berg Balance Scale (BBS) is a 14-item per-
formance observation measure that assesses bal-
ance on a scale from 0 to 4 for each item, yielding
a total score range of 0-56, where higher scores
indicate better balance. The BBS tests both static
and dynamic balance with items meant to mimic
balance challenges encountered in daily life.

Historical Background

In 1989, Berg developed the BBS to fill the need
for a quantitative balance assessment tool to
screen older adults for fall risk. The BBS has
subsequently become the best known clinical bal-
ance instrument. Shorter versions of the BBS,
such as the seven-item BBS-3P (which also has
a condensed rating scale), have also been devel-
oped and validated.

Psychometric Data

The high reliability, validity, and sensitivity of the
BBS, including predictive validity for fall risk, are
well documented in the literature. Some authors
initially dichotomized the scale, using the thresh-
old value <45 points as an indication of fall risk.
However, more rigorous study has determined
that a gradient of fall risk exists over the entire
scale. A retrospective study of community-dwell-
ing persons with stroke demonstrated that chang-
ing from 3 to 4 for the “standing on one leg” item
had a sensitivity of 0.90 and a specificity of 0.50
for predicting the history of multiple falls.

Clinical Uses

The BBS is available online (Internet Stroke Cen-
ter 2007). Administration requires 10-20 min, a
chair, a step, a ruler, and a stopwatch. Balance
ability is sometimes grossly categorized as good,
fair, or poor for score ranges from 56 to 41, 40 to
21, and 20 to 0, respectively. As stated above, a
gradient of fall risk exists over the entire scale.

Berg Balance Scale

BBS scores are used when prescribing mobility
aids and treatment interventions, identifying safe
and unsafe activities, and to measure treatment
effect. When assessing the treatment effect for
individual patients with stroke, a score change of
6 points has been shown to represent real change,
beyond measurement error, with 90% confidence.
For individuals with multiple sclerosis, the mini-
mal clinically important difference has been deter-
mined to be 3 points.

Although originally designed to screen older
adults for fall risk, the BBS has subsequently been
validated for persons with stroke, multiple sclero-
sis, Parkinson’s disease, and chronic obstructive
pulmonary disease (COPD).
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Synonyms

Cognitive potential

Definition

Neuropsychologists typically do not have an
opportunity to evaluate patients before the
onset of neurological illness or injury. Judgments
about impairment are often made by comparing
obtained test scores with estimates of premorbid
ability. There are several approaches to estimating
premorbid level of ability. One such approach is
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the Best Performance Method. Using this method,
data are collected from multiple sources, includ-
ing, but not limited to, test scores, observations,
interviews, reports from family, and historical
data. After the data are collected, the data source
that yields the highest level of functioning is the
set standard to which all other aspects of function-
ing are compared. The Best Performance Method
assumes that one performance level exists for each
person’s cognitive abilities. A notable discrep-
ancy between a patient’s best and other perfor-
mances is indicative of neuropsychological
impairment. The Best Performance Method also
assumes that performance should be consistent
across all areas of functioning. For example,
very superior intellectual and other abilities
would be expected from a patient who has earned
a doctoral degree in engineering. The method has
been criticized by some who believe that there is a
high likelihood of overestimating premorbid abil-
ity, and research does not support that perfor-
mance on cognitive testing is uniform across
different tests or cognitive domains. In fact,
abnormal performance on some proportion of
neuropsychological testing has proven to be psy-
chometrically normal (Binder et al. 2009).
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Beta-Interferons

Kathleen L. Fuchs
Department of Neurology, University of Virginia
Health System, Charlottesville, VA, USA

Synonyms

Avonex"™; Betaseron®™; Rebif®

Definition

Interferon B is a disease-modifying drug currently
indicated for treatment of relapsing forms of mul-
tiple sclerosis. Its mechanism of action is complex
and is presumed to inhibit immune system T-cell
activation and migration into the central nervous
system as well as modulate the action of some pro-
inflammatory proteins (cytokines). There are three
FDA approved beta interferons available in the
US - Avonex™ (INF-B1a), Betaseron® (INF-B1b),
and Rebif® (INF-Bla). These medications are
administered via injection, and each has been
shown to reduce the frequency of MS relapses,
reduce MRI evidence of brain lesions, and possi-
bly reduce disability progression.
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Beyond a Reasonable Doubt

Robert L. Heilbronner
Chicago Neuropsychology Group, Chicago,
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Definition

Beyond a reasonable doubt is the standard of
proof required in most criminal cases within an
adversarial system. Generally, the prosecution
bears the burden of proof and is required to
prove their version of events to this standard.
This means that the proposition being presented
by the prosecution must be proven to the extent
that there is no “reasonable doubt” in the mind ofa
reasonable person that the defendant is guilty.
There can still be a doubt but only to the extent
that it would not affect a “reasonable person’s”
belief regarding whether or not the defendant is
guilty. The “shadow of a doubt” is sometimes
used interchangeably with reasonable doubt, but
this extends beyond the latter to the extent many
believe is an impossible standard. Reasonable
doubt is therefore used. If doubt affects a “reason-
able person’s” belief that the defendant is guilty,
the jury is not satisfied beyond a “reasonable
doubt.” The precise meaning of words such as
“reasonable” and “doubt” is usually defined
within jurisprudence of the applicable country.

The standard that must be met by the prosecu-
tion’s evidence in a criminal prosecution is that no
other logical explanation can be derived from the
facts except that the defendant committed the
crime, thereby overcoming the presumption that a
person is innocent until proven guilty. If the jurors
or judge have no doubt as to the defendant’s guilt or
if their only doubts are unreasonable doubts, then
the prosecutor has proven the defendant’s guilt
beyond a reasonable doubt, and the defendant
should be pronounced guilty. The term “reasonable
doubt” connotes that evidence establishes a partic-
ular point to a moral certainty and that it is beyond
dispute that any reasonable alternative is possible.
It does not mean that no doubt exists as to the
accused’s guilt, but only that no reasonable doubt
is possible from the evidence presented.
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Bias

Beyond a reasonable doubt is the highest stan-
dard of proof that must be met in any trial. In civil
litigation, the standard of proof'is either proof by
a “preponderance of the evidence” or proof by
“clear and convincing evidence.” These are
lower burdens of proof. A preponderance of the
evidence simply means that one side has more
evidence in its favor than the other, even by the
smallest degree. Clear and convincing proof is
evidence that establishes a high probability that
the fact sought to be proven is true. The main
reason that the high-proof standard of reasonable
doubt is used in criminal trials is that such pro-
ceedings can result in the deprivation of a defen-
dant’s liberty or even in his or her death. These
outcomes are far more severe than in civil trials,
in which money damages are the common
remedy.
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Synonyms

Partiality; Prejudice
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Definition

Faust et al. (1991) and Wedding and Faust (1989)
explain chief forms of bias related to clinical
judgment and decision-making in neuropsychol-
ogy. First, hindsight bias is the tendency to
believe, after the outcome of an incident is deter-
mined, that the outcome could have been more
reliably predicted than is actually true. This form
of bias suggests that being aware of an event via a
client’s clinical history may lead the clinician to
conclude that they can determine the outcome of
the event and make diagnostic determinations.
Confirmation bias refers to the tendency to seek
confirming evidence while failing to consider
disconfirming evidence when generating diagnos-
tic impressions. Thus, a clinician seeks to confirm
initial hypotheses while failing to gather informa-
tion related to alternative hypotheses. Moreover, it
has been demonstrated that clinicians tend to stop
hypothesis evaluation once information in support
of an initial hypothesis has been gathered, thus
potentially terminating the evaluation prior to ade-
quate consideration of competing hypotheses.

To combat against bias in neuropsychological
assessment and testimony, Wedding and Faust
(1989) and Sweet and Moulthrop (1999) provided
a number of strategies for clinicians to consider
when testifying and preparing reports. First and
foremost, they recommended that clinicians be
familiar with the scientific literature regarding
human judgment and decision-making. Moreover,
they recommend that clinicians begin with con-
sideration of the most valid information, generat-
ing alternative diagnostic hypotheses and then
gathering and considering evidence for each and
providing an outline of disconfirmatory informa-
tion. Thus, in the context of a neuropsychological
evaluation, it is recommended that clinicians gen-
erate a list of test findings that support specific
hypotheses but also list data that disputes such
hypotheses. Larrabee (2000) suggests a four-
component consistency analysis for neuropsycho-
logical decision-making, including asking the fol-
lowing four questions: (a) Are the data consistent
within and between neuropsychological domains?
(b) Is the neuropsychological profile consistent
with the suspected etiologic condition? (c) Are
the neuropsychological data consistent with the
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documented severity of injury? and (d) Are the
neuropsychological data consistent with the sub-
ject’s behavioral presentation? Several pieces of
data must be analyzed in order to address the
aforementioned questions: comprehensive inter-
view, meticulous record review, and comprehen-
sive and redundant neuropsychological tests
within each domain (language, perception, senso-
rimotor functioning, attention/information pro-
cessing, psychomotor speed, verbal and visual
learning and memory, intelligence, problem solv-
ing, motivation, and personality).
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